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ONSOZ

Bu calismada ¢esitli siniflandirma modelleri kullanilarak envanter siniflandirmasi
yapilmis ve sonuclar karsilastirilmistir. Elde edilen envanter siniflar1 yapay
ogrenmede kullanilmis, basta destek vektor makineleri olmak {izere yapay dgrenme
algoritmalarinin envanter Siniflandirmadaki performanslar1 incelenmis ve buna
iliskin dnerilerde bulunulmustur.

Calismam siiresince benden destegini ve ilgisini esirgemeyen danisman hocam sayin
Dog. Dr. Ferhan CEBI ’ye tesekkiirlerimi sunarim. Ayrica uygulama siiresince
analizlerle ilgili tavsiye ve katkilarindan dolayr Yiik. Miih. Halil Ibrahim ERDAL
Bey’e ve maddi manevi beni hep destekleyen aileme tesekkiirii borg bilirim.

Tezin uygulama verilerini saglayan Ford Otosan AS’ye ve uygulama siirecinde
beraber calistigimiz miihendis ve teknikerlere katkilarindan dolayr miitesekkirim.
Calismam siiresince manevi destek olan ve ilham veren burada isimlerini
sayamadigim dostlarima ve meslektaglarima minnettarim. Yine, ¢alismam igin Vveri
toplama ve uygulama agamalari i¢in gerekli izinleri saglayan ve maddi destek olan
aragtirma  gorevlisi  bulundugum KTU Endiistri Miihendisligi  béliimiine
tesekkiirlerimi sunarim.

Mayis 2010 Hasan Basri KARTAL
(Endiistri Miihendisi)
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ENVANTER SINIFLANDIRMADA
YAPAY OGRENME YONTEMLERININ KULLANIMI
VE DESTEK VEKTOR MAKINELERI iLE BiR UYGULAMA

OZET

Envanter, hammaddelerden yar1 mamullere, ara stoklardan son iiriinlere,
makinelerden techizatlara, isletmelerin yatirnrm sermayesinin 6nemli bir kismini
olusturur. Yalnizca biiyiik bir maliyet kalemi olmanin 6tesinde isletme yoOnetimi
acisindan da oOnemlidirler. Envanter politikalari, isletmenin iiretim siiregleri ve
verimligi ile dogrudan iliskilidir. Dolayisiyla iyi bir envanter yonetimine ihtiyaci
olan isletmelerin, dogru bir envanter siniflandirmasi yapmasi ve buna uygun bir
envanter kontrol sistemi olusturmasi gereklidir.

Gegtigimiz yarim yiizyil igerisinde iretim tekniklerinin gelismesi ve rekabetin
artmasi, envanter kontrol modellerinde ve siniflandirma sistemlerinde pek ¢ok yeni
gelismeye neden olmustur. “80-20 pareto prensibinin ilk defa ABC analizi adiyla
envanter siniflandirma kullanilmasinin ardindan bu yontem hizla yayilmis ve genis
bir kullanim alani bulmustur. Ancak bu yontemin maliyetten baska Olciitleri dikkate
almamas1 lizerine, ¢ok kriterli ABC analizi yontemleri gelistirilmistir. Zamanla
ortaya cikan veya degisen ihtiyaglar karsisinda yeni yontemler ve modeller
Onerilmeye devam etmektedir. Bunlar arasinda olduk¢a yeni sayilabilecek bir
yaklagim, envanter politikalarinin belirlenmesinde yapay 6grenme ydntemlerinden
yararlanilmasini 6nermektedir.

Bu tezde, makine oOgrenmesi olarak da bilinen yapay Ogrenme yoOntemlerinin
envanter smiflandirmada kullanimi incelenmis ve basta Destek Vektor Makineleri
(DVM) olmak iizere sezgisel siniflandiricilarin basarimi bir uygulama iizerinden
degerlendirilmistir. Calismada oncelikle envanter yonetimine ve envanter
siniflandirma konularina deginilmis, geleneksel ve c¢ok dlgiitli ABC analizi
yontemleri anlatilmistir. Ardindan veri madenciligi teknikleri arasinda olan ve
makine oOgrenmesi olarak da bilinen yapay Ogrenme teknikleri genel olarak
incelenmis ve bu tekniklerin sezgisel siniflandirma uygulamalar ele alinmistir. Bu
calismanin uygulamasinda esas yer teskil eden destek vektér makineleri ve
teorisinden ise ayrica bahsedilmistir.

Tezin uygulama asamasinda, biiyiik 6lgekli bir Tiirk otomotiv sirketinin endiistriyel
malzemeler kategorisindeki envanter, dnce geleneksel ABC ve ¢ok 6lgiitlii ABC
analizleri ile simiflandirilmistir. Cok kriterli 6l¢iitlerin 6nem dereceleri yoneticilerle
yapilan goriismelere ve anket degerlendirmelerine gore AHP grup kararlariyla
belirlenmistir. Sonrasinda her modelin smiflandirma sonuglart  bulunarak
karsilastirilmistir. Bulunan siniflandirmalar ayr1 ayr1 6grenme kiimesi olarak alinarak
secilen yapay 6grenme algoritmalari egitilmis ve siiflandirma basarimi dl¢tilmiistiir.
YSA, Bayes’li siniflandirici1 ve Destek Vektor Makineleri ile ii¢ ayr1 siniflandirma
yapilmig ve yontemlerin performansi karsilikli olarak degerlendirilmistir.
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Son olarak da bu yontemler arasinda siniflandirma performansi en yiiksek bulunan
DVM ile yeni bir yaklagim denenerek nihai ve ortak bir siniflandirma performansi
elde edilmeye ¢alisilmistir. Yani farkli siniflandirma modelleriyle basta elde edilmis
simiflandirma sonuglar1 karsilastirilmis, sonuglart her ii¢ modelde ayni bulunan
envanter kalemlerinden ayr1 bir 6grenme kiimesi olusturulmustur. Boylece {i¢
modelden de birlikte yararlanilmasi ve “iyi Ornekler “den olusan bir 6grenme
kiimesinin siniflandirma performansini yiikseltmesi amacglanmistir. DVM bu kiime
ile yeniden egitilmis ve yeni siniflandirma bagarimi ve sonuglar1 degerlendirilmistir.
Elde edilen bulgulardan yola ¢ikarak sonraki ¢alismalar i¢in ongérii ve Onerilerde
bulunulmustur.
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INVENTORY CLASSIFICATION USING MACHINE LEARNING
METHODS AND AN APPLICATION OF SUPPORT VECTOR MACHINES

SUMMARY

Inventory from raw materials to semi-finished goods, from buffer stocks to final
products and from machineries to equipment consist an important portion of
investment costs in an enterprise. It is not only high cost but also a critical element
for management. Inventory policies are depended on manager’s decisions and are
directly related with production processes and efficiency of an enterprise. Thus, the
enterprises that need to have a good inventory management are supposed to classify
their inventory aright and needed to create a suitable inventory control system.

In the last half century, increasing competition and developing production technics
lead many novelties in inventory control models and classification systems. After the
“80-20” Pareto principle the first time applied in inventory classification, naming as
ABC analysis, this method rapidly spread many companies and reached a high usage
in a wide range of application areas. So classical ABC analysis has become one of
the most widely used inventory classification technics. However, there are some
limitations of traditional ABC analysis. Because the method does not consider the
any other factors except the annual-usage-cost of inventory items, multi-criteria ABC
classification methods were required to be developed. Multi-criteria ABC analyses
have found chance to be applied relatively for the last twenty years. They consider
more than one attributes not only annual usage amount of cost. These models can
consider lead-time, sustainability, durability, criticality, payment cost, storage cost,
supplier alternative or such other attributes altogether. Nevertheless, changing
requirements and arising problems continue to provide developments for new
methods over time. Between these novelties, a relatively new approach offers
benefits from machine learning techniques in inventory classification. Previous
models were all deterministic models but after machine learning has applied the area,
new researches include heuristic approaches. Artificial neural networks, genetic
algorithms, Bayes net, k-nearest neighborhood, support vector machines are some of
the technics.

In this study, application of machine learning methods in inventory classification was
examined. Heuristic classifiers” performances, particularly Support Vector
Machines’ performances, in classifying inventory were aimed to be evaluated. In
literature review of the study, inventory management, inventory classification issues
and various ABC analysis methods were discussed. Machine learning methods
among data mining technics and heuristic classifier algorithms also were mentioned.

In the application phase of the thesis, a large-scale Turkish automotive company’s
industrial material inventory was classified first by classical ABC, then by multi-
criteria. ABC analyses. Industrial inventory are the inventory, which are not
permanent parts of products. They are related with production and service processes;
they are usually some supplies or some equipment such as hand tools, engine tools,
consumption materials, computer consumables, chemicals, oil and fuels, cleaning
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supplies, building material and so on. There are 715 items in this category. However,
seven items’ data were absence so only 708 items were included in data set. Five
different models were applied to produce this A, B, and C classes of this inventory.
Each classification result was used to train the selected learning classification
algorithms. Criteria and the priorities of the criteria were determined according to the
results of AHP group decisions gathered by surveys and interviews with the
managers and the engineers of the related department.

After collecting data and data preprocessing, there are three main stages of
application: (1) Using different ABC analysis model determining inventory classes
of each inventory item by each model. (2) Training the selected machine learning
algorithms by each model’s outputs provided in the first stage, and testing the
algorithms’ classifying performance. (3) Applying the suggestion that was described
as “learning well” approach for creating a cluster, consisting of more trusted
classified inventory items, for training and testing algorithms’ classifying
performance.

In the first stage, five different ABC analysis models were applied. (1)The first
model is traditional ABC analysis, which requires only the annual demand and unit
costs. (2) The second model is a very similar to classic ABC analysis model but the
annual demand criterion replaces with average stock level. (3) The third model is
simple-weighted multi-criteria ABC analysis. It uses all five attributes and weights
for each criterion were simply determined according to direct interviews with the
department manager, an industrial engineer and a technician who is responsible for
that inventory. (4) And the fourth model is another multi-criteria model using AHP
for the weights of each attributes. A decision matrix for comparing criteria was filled
by each decision makers; and group decision was calculated by using geometric
mean. Consistency ratio of the matrix also calculated to test results’ validity. After
validation, normalized data and the weights were used to provide total weighted-
points for each inventory items. Then the items were sorted in descending order.
Hence, A, B or C inventory classes assigned to items by Pareto’s principle. (5) The
fifth, the final multi-attribute model is the one uses VIKOR. Already found out
relative importance of each attributes with respect to the objective of inventory
importance by AHP before, were also used in this method. Although the same
weights were taken, they are just weight inputs for the model and the ranking were
obtained by VIKOR as sorting S, R and Q values of items. In these ways, five
different classifications were gathered.

In the second phase of application, four separated machine learning technics were
used in classification: (1) Bayes Net, (2) Naive Bayes, (3) Artificial Neural Network,
and (4) Support Vector Machines. Each heuristic classifier were trained and tested by
all five ABC analysis models’ classification results. Their classification
performances were evaluated both individually and comparatively. For each learning
technics, three types of performance and also a forth type for the average of the three
were provided and compared: (1) 100% training performance, (2) 11 folds cross
validation performance, (3) 66,6% training and 33,3% test performance, (4) average
performance.

As the third, the final step of the application, a new approach which was called
“learning well” was offered to provide a better and more reliable heuristic
classification of inventory. SVM were re-trained by this approach so a higher level of
classification performance was achieved. In this phase, all the results provided in the
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first step of various ABC analyses were compared by each item; and the items, which
were determined as the same classes by all the analysis method applied, were chosen
into a separated group. This group was called as “identic learning cluster”. This
cluster was used to train SVM algorithm of which was given the best classification
performance between the three methods used in previous step. In this way, it was
proposed to obtaining a better classification performance by creating a training
cluster consisted by more trusted classification examples. Consequently, all the
findings in this study shows that machine learning technics are quite helpful tools for
inventory classifications, while it suggests a new training cluster composing
approach and provides a set of tailored classified inventory for the company. Finally,
according to obtained results, few suggestions were made for both enterprises and
researchers.
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1. GIRIS

Cogu isletme icin yatirim sermayesinin énemli bir kismini olusturan envanter, uzun
yillardir yalnizca biiyiik bir maliyet kalemi olmanin 6tesinde, isletme yoOnetiminin
onemli bir parcasidir. Envanter yonetimi, hammaddelerden yar1 mamullere, ara
stoklardan son {irlinlere, makinelerden techizatlara tiim nesnelerle dogrudan ve tiim
siireglerle dolayl bir iliski icerisindedir. Isletmeler tarafindan belirlenen envanter
politikalar1 isletmelerin iiretim siireglerini etkiler. Diger yandan envanterin tedarik
kaynaklar1 ve talebin 6zellikleri gibi faktorler bu politikalarin belirlenmesinde 6nemli
bir rol oynar. Dolayisiyla iyi bir envanter yoOnetimi dogru bir envanter

smiflandirmasini ve uygun envanter modellerinden yararlanmay1 gerektirmektedir.

19. ylizyilin ikinci yarisindan itibaren artan rekabet ve gelisen lretim teknikleri
dogrultusunda, oncelikle biiyiik 6l¢ekli global sirketlerin ihtiyaclarina cevap vermek
amaciyla c¢esitli envanter kontrol modelleri ve envanter smiflandirma yontemleri
gelistirilmistir.  1940’larda  “80-20” pareto prensibinin ilk defa envanter
siniflandirmada ABC analizi olarak uygulanmasinin ardindan bu yontem hizla diger
sirketlere yayillmis ve giiniimiizde halen devam eden ¢ok genis bir kullanim alanina
kavusmustur (Wild, 2002). Oldukga yarayisli ve kullanimi kolay olmasina karsin, bu
yontemin yalnizca maliyete dayali geleneksel siiflandirma yaklagimi ve diger
Olciitleri goz ard1 etmesi ve tek basina yetersiz bulunmasina neden olmustur. Bunun
lizerine envanterin temin stireleri, tedarikcileri, risk dereceleri gibi degisik Sl¢iitlerini
de dikkate alan ¢ok kriterli envanter smiflandirma modelleri gelistirilmis ve
uygulamalarda sik¢a yer bulmustur. Ancak aradan gecen zamana karsin bu
yontemlerin hig¢ birisi geleneksel yontem kadar yayginlasamazken, yeni modellerin
ortaya c¢ikmaya devam etmesi zaman igerisinde baska sorunlari giin yiiziine
cikarmistir (Malhotra ve dig.1999). Ayni amacla tasarlanmis, es Olgiitleri kullanan
¢ok kriterli simiflandirma modellerinin birbirinden oldukca farkli sonuglar vermesi
zaman zaman yoneticilerin kararsiz kalmasina yol agmaktadir. Bu farkli sonuglar,
karar vericiler i¢in envanterin gergekte hangi sinifa ait olmasi gerektigi konusunda en
iyi modelin hangisi oldugu sorusunun cevapsiz kalmasina sebep olmaktadir.

Dolayistyla bu modeller ve ¢eliski sonuglar1 karsisinda uzmanlarin deneyimlerine ve



sezgilerine de 6nemli dlgiide ihtiya¢ duyulmaktadir. Iste bu noktada, geleneksel ABC
analizinin ve 6ziinde deterministik olan ¢ok kriterli analizlerin ¢6ziim sunamadigi
s0z konusu bu yetersizlikler i¢in ¢are yollarinin hizla ilerleyen baska bir alandan, veri

madenciligi alanindan gelmekte oldugunu goriiyoruz.

Gelisen bilgisayar ve depolama teknolojileri ile giderek daha fazla bilgiyi depolar
hale geliyoruz. Isletmeler hemen her aktivite icin veri tabanlar1 olusturuluyor ve
bunlar sabit diskler saklaniyor. Yapilan tahminlere gore tiim diinyada depolanan
bilgilerin miktar1 her 20 ayda bir, gegmis donemin iki katina ulasiyor (Witten ve dig,
2011). Siradan veri arama ve isleme yontemlerini ¢ok yetersiz kalmakta oldugu
bdylesi bir ortamda veri madenciliginin sagladigi araclar ve sundugu firsatlar giderek
artiyor. Yapay 0grenme yontemlerinden olan sezgisel siniflandirma teknikleri, tiptan
elektronige, finanstan endiistriye giderek yayginlasan uygulama alanlariyla karsimiza
cikmaktadir. Son yillarda bu uygulama alanlarindan biri de envanter siniflandirma
olmustur. ik olarak yapay sinir aglar1 ve genetik algoritmalardan yararlanilmisti
(Paliwal ve Kumar, 2009). Olduk¢a yeni birkag c¢alismada ise siniflandirma
performansi giderek daha fazla takdir géren Destek Vektér Makineleri (DVM)’ nin

envanter siniflandirmadaki basarist incelenmistir.

Veri madenciligi uygulamalari arasinda, basta “Destek Vektér Makineleri” olmak
lizere “Yapay Ogrenme Yontemleri” ile yapilan uygulamalar hizla cogaliyor ve daha
basarili sonuglar ortaya cikiyor. Envanter analizi ise bu uygulama alanlarindan en
yenileri arasinda. Zira ¢ok Kriterli siniflandirmalara karsin, envanter siniflandirmada
1950’lerin basindan beri Pareto’nun 80/20 prensibine dayanan ve General Elektrik’in
gelistirmis oldugu geleneksel ABC analizi halen yaygm olarak kullanilmaktadir
(Reid, 1987).

Envanter ydnetimi isletme yonetiminin &nemli bir parcasidir. Iyi bir envanter
yonetiminin temelleri ise dogru bir envanter siniflandirmasina dayanmaktadir.
Ancak geleneksel ABC smiflandirmasi yalnizca envanterin yillik toplam kullanim
tutari lizerinden yapilmasi ise envantere iliskin diger tiim kriterlerin g6z ardi edilmesi
anlamina gelmekte ve bazi yonleri ile eksik bir siiflandirma neden olmaktadir.
Diger yandan son yillarda buna ¢6ziim olarak Onerilmis ¢ok kriterli envanter
smiflandirmalarinin =~ ¢ogunun  kullanimi  yeterince yaygilagsmamig, ya da
uygulamalar1 sinirlt kalmistir. Bunun baslica nedenleri olarak bu yontemlerin

birbirinden ¢ok farkli smiflandirmalar yapmasi ve genellikle yalnizca belirli



durumlara 6zgii modeller olarak tasarlanmis olmalar1 veya uygulanmasinin oldukca
zor olmasi olarak sayilabilir. Dolayisiyla, bu ihtiyaglara cevap verebilecek yeni
siniflandirma modellerinin Snerilmesine ihtiyag vardir. Iste bu noktada yapay
O0grenme yontemlerinin bu modellerle beraber veya basli basma alternatif iyi

¢cozlimler sunacagini bekleyebiliriz.






2. ENVANTER YONETIMi

2.1 Envanter Yonetiminin Ge¢cmisi

Bugiinkii anlamiyla envanter yonetimi 1900°li yillarin ikinci yarisinda olusmustur
Yiiksek miktarlarda iiret ve sat oncelikli politikalarla isletmeler envanter konusunda
yiiksek stok bulundurma yoluna gitmekteydiler. Ozellikle enflasyonist ortamlarda
fiyatlar stirekli degismekteydi ve yiiksek stok bulundurmak tiretimin devamliligi ve
maliyet istikrar1 agisinda uygun ve kolay bir olarak goziikkmekteydi. Hatta bazi
envanter kalemlerinde stoklar bir yatirim araci olarak dahi goriilmekteydi. Cilinkii
diisiik fiyattan alinmis bir envanter stokunun fiyatinda hizli bir artig gerceklestiginde
bu iyi bir yatirnm olmaktaydi. Ancak, yillar ilerledik makroekonomik gostergeler ve
tiret-sat yaklagimi degismeye basladi (Tanyas, 1994). Enflasyon oranlar1 ve faizler
diismeye, rekabet artmaya bagladi. Artik, elde yiiksek miktarlarda envanter
bulundurmak eskisi gibi karlt bir sey olmadig1 gibi, envanteri elde bulundurmamin
maliyetleri diger maliyetler arasinda giderek daha yiiksek hale geliyordu. Paranin
firsat maliyeti onem kazaniyordu ve bu fazla stok bulundurmamak i¢in iyi bir
nedendi. Diger yandan yeni iretim yontemleri ve gelisen teknolojiler planlama

yapmay1 ve envanteri kontrol etmeyi kolaylastirmaya baslamisti (Cengiz, 1989).

Ozellikle 1940’larda General Electric firmasinda basariyla uygulanmaya baglamis
envanter siniflandirma ve kontrolii yaklagimlarinin diger sirketlere de hizla yayilmasi
ile sonraki birkag on yil i¢erisinde baslica sirketlerin cogunda artik envanter kontrolii
onemli bir yer kazand1 (Giivenir, 1993). Isletmeler bu yeni yaklasimlarla sagladiklar:
onemli tasarruflar1 gordiikce, envanter kontrolii polkalarini genisletme ¢abalari
icerisine girdiler. Bu genisleme iretim sistemlerinin envanteri azaltacak
gelistirilmesinde lojistik zincirindeki tiim siireclerin bu politikalarla uyum igerisinde
yiiriitilmesini gerekli kildi. Tiim tedarik siirecleri igerisindeki bilgi ve malzeme akisi
gelismelere paralel olarak gelistirildi. Boylece envanter kontrolii artik bir isletme
yonetimin 6nemli bir parcasi olarak, yalmizca kontrol degil bir yonetim yaklagimi
dontiserek envanter yonetimi kavramini dogurmus oldu (Tanyas, 1994). Yani
envanter yonetimi yalnizca stoklarin kontroliinii degil, hammadde ve diger

malzemelerin tedarik agmasindan, isletme igeresindeki planlama ve kontroliinden



miisteriye ulasana kadarki tiim siirecleri ilgilendirir. Biitlin bu siirecler birbiriyle
yakinda iligkili bir biitiiniin parcalar1 halindedir. Dolayisiyla envantere iligskin girdi ve
ciktilarin optimizasyonu, aslinda biitiin bu iligkili parcalarin yani bir sistemin etkin
bir bicimde yonetimi ile miimkiindiir. Yani envanter yonetimi yalnizca stoklari
ilgilendiren bir alan almayip, isletmenin diger politikalar1 ile kapsamli bir iliski

icerisindedir.

2.2 Envanter Tanim

Envanter isletmeler tarafindan satin alinmis olan, kullanimi, tiiketimi olan ya da bir
bi¢imde elde bulundurulan nesnelerdir (Url-1). Belirli bir zamanda isletmenin elinde
bulunan malzemelerdir. Hizmet veya mamul iiretimine dogrudan yer alabilecegi gibi
dolayli olarak da katilabilir ancak tiim isletmeler faaliyetlerini yiiriitebilmek icin
degisen miktar ve niteliklerde envantere ihtiya¢ duyarlar (Taha, 2000). Son fiiriin
olarak elde bulundurulan stoklar da yine envanter kavrami igerisine girer. Sonugta
tim tedarik zinciri icerisindeki malzemelere, mamullere, iiretim siirecinde

bulundurulan varliklar envanterdir (Oztiirk, 2007).

2.3 Envanter Tiirleri

Degisik isletmeler farkli nitelikteki envantere ihtiyag duyarlar ve bu niteliklerine
gore degisik maliyet ve planlama siireglerine tabi olabilirler. Aralarinda, cinsi, mali
deger, kullanim1 alan1 ve amaci, depolama yontemi ve onem derecesi gibi degisik

yonlerine gore ¢esitli gruplar altinda siiflandirilmaktadar.

Baz1 envanter iiretime dogrudan katilmadan bir sarf malzemesi olarak kullanilirken,
bazilar1 dogrudan tiretimde kullanilan ve mamuliin bir parcasi olan hammadde veya
malzemelerdir. Bazi envanter ise, yiriitilmekte olan iiretim siireci veya faaliyetler
sonucu zorunlu olarak olusan siire¢ i¢i envanterdir. En son olarak da, tiim bu siire¢
sonucu olusan nihai mamuller ise son {irlin envanteridir. (Loren ve dig, 2009)
Envanter genel olarak niteligine gore, islevine gore ve talep yoniiyle ili¢ ayr1 grup

altinda siiflandirilabilir (Ozgiir, 2007):

1. Niteligine gore envanter tiirleri,
2. Islevine gore envanter tiirlert,

3. Talep yoniinden envanter tiirleri.



2.3.1 Niteligine gore envanter tiirleri (Cavinato, 1990)

1.Hammadde: Uretim siirecinde kullanilan ve iizerinde deger katilarak mamul
veya yart mamul haline doniistiiriilmek iizere temin edilen nesnelerdir.

2.Hazir yar1 mamul: Disaridan hazir olarak tedarik edilerek iiretim siirecine
katilan mamullerdir.

3.Siire¢ i¢i yar1t mamul: Belirli iiretim siireclerinden ge¢cmis ancak, heniiz imal
siireci tamamlanmamus olan envanterdir. Is akis siireclerinin arasinda yer alirlar
ve liretim aksamamasi veya ara islemlerde stok yigilmalari olmamasi agisinda
{iretim planlamasinda ve envanter yonetiminde énemli bir yere sahiptir. Uretim
stiregleri icerisinde farkli islemler farkli igslem hizlarina sahiptir ve degisik
islem zamanlarina sahiptir. Bunun sonucu olarak islemler arsinda siireg i¢i yar1
mamul envanteri olusmaktadir.

4.Son Uriin: Uretim siireci tamamlanmis ve satilmayr veya miisteriye teslim
edilmeyi bekleyen stoklardir.

5.Yardime1 envanter: Uriiniin iizerinde bir parca olarak yer almayan ancak iiretim

stirecinde gerekli yardimeci her tiirlii malzeme, arac ve gerec bu gruba girer.
2.3.2 Islevine gore envanter tiirleri (Muller, 2003)

1. Giivenlik stoku; kritik malzemeler i¢in talepte yasanabilecek dalgalanmalara
kars1 tedbir amacli elde bulundurulmasi gereken stok miktaridir. Talebin
ongoriilemedigi ve riskin yiiksek oldugu durumlarda giivenlik stoku miktar1 da
yiiksek tutulur.

2.Tahmin stoku: Ongoriilebilen mevsimsel veya dénemsel dalgalanmalar igin
bulundurulmasi1 planlamis stok miktaridir. Beklenilen talep artigina veya
diistisline gore ayarlanir.

3. Aktarma stoku: Tedarik siireci i¢cinde nakil halinde bulunan envanter ¢esididir.

4.Cevrim stoku: Bir siparis biiyilikliigline ve ¢cevrim siiresine bagl olarak degisen

envanter miktaridir.
2.3.3 Talep yoniinden envanter tiirleri (Russell ve Taylor, 2003)

1.Bagimsiz talepli envanter; isletme acisindan miisterisinin taleplerine karsilik

gelen envanterdir. Bu miisteri isletme dis1 da olabilir, isletme igi de olabilir. Bu



bagimsiz envanter iiretim siirecinin ¢iktilaridir. Talepleri bagimsizdir. Belirli
bir rassal diizende olabilecegi gibi, bir belirliligi olmayabilir de.

5.Bagimli talepli envanter; talebi bagimsiz {iriiniinlin talebine bagli olarak
degisen envanterdir. Ornegin bisiklet iireticisi i¢in miisterinin talep ettigi
bisikletler bagimsiz talep iken, bisikletin imalinde kullanilacak jantlar bisiklet
talebine bagli olan bir taleptir. Dolayistyla bisiklet bagimsiz talepli bir envanter

iken, jant bagiml talepli bir envanterdir.

2.4 Envanter Ozellikleri

Envanter miktarlarinin ve politikasinin belirlenmesinde, talep, tedarik, kisitlar ve

maliyetler olarak siralayabilecegimiz dort temel 6zellik etkilidir (Wild, 2002).
2.4.1 Talep

Envanter yoklugunda envanterin tedarik edilmesini gerekli kilar, envanter
mevcudiyetinde ise envanteri tiiketmeye sebeptir. Bir envantere olan talep belirli
veya belirsiz olabilir. Belirli talep ise duragan belirli veya dinamik belirli olabilir.
Statik yani duragan talepte, talep miktar1 kesin olarak bilinir (Tersine, 1988) Her
donem icin gerekli envanter miktar1 buna gore hesaplanabilir. Talebin dinamik
oldugu durumlarda ise, istatistiki yontemler yardimiyla ve beklentiler yoniiyle
gerekli envanter miktar1 tahminlenir. Talebin bagimli m1 bagimsiz mi1, duragan mi1
dinamik mi oldugu planlama i¢in kullanilacak yontem ve modeller agisindan 6nemli

bir yere sahiptir (Wild, 2002).
2.4.2 Tedarik

Envanterin saglanma yontemidir. I¢ miisteri olarak isletme ici iiretim ile tedarik
edimi olabilecegi gibi disaridan da tedarik saglanabilir. Burada siparisin verildigi
andan itibaren envanterin teslim noktasina ulagsmasina kadar olan tedarik siiresinin
kisalig1 ve uzunlugu ¢ok dnemli bir yere sahiptir. Tedarik¢inin giivenilirligi, tedarik
edilen hammaddenin kritikligi ve tedarik edilmesinde olusabilecek risklerin
yiiksekligi belirlenen envanter diizeylerinin ayarlanmasinda etkilidir (Potter ve dig.

2005).



2.4.3 Kusitlar

Envanter yonetiminde sinirlayici olan zorunlu kosullardir. Planlama yapilirken ve
envanter politikalar1 belirlenirken bu kisitlar degerlendirilmek durumundadir. Bu
kisitlar dogrudan envanterin kendinden kaynaklanabilecegi gibi, tedarik¢isinden,
tedarik seklinde ya da depolama imkanlarindan da kaynaklaniyor olabilir (Chase,
1981). Bazi1 envanter kalemleri siparis miktarinda zorunlu alt limitler bulunabilirken
bazilar siirekli degil de kesikli 6zellikler gosterdiginden siparis miktarlar1 belirli bir

birimin katlar1 olarak planlanmak durumunda olabilir. Yine Ornegin soguk zincir

.....

depolama kisitlarini barindirabilir. Isletmenin toplam depolama alani1 ¢ok 6nemli bir

kisittir (Taha, 2000).
2.4.4 Maliyet

Bu 6zellikler arasinda sonuncusudur. Bir envanter yonetimi gergeklestirebilmek i¢in
temel olarak envantere ait kalemlerin degerlerinin, kalemlerin kullanim
miktarlarinin, yani envanter kalemine ait toplam satin alma maliyetinin ve iliskin
diger maliyetlerin bilinmesi gereklidir. Bir envanterin satin alma maliyeti disinda
elde bulundurmanin ya da bulundurmamanin da isletmeye maliyetleri vardir

(Demirel, 2007).

2.5 Envanter Kontrol Sistemleri

Envanter kontrol sistemleri, envanterin yonetilebilmesi igin gereklidir. Envanterin
dogru ve etkin bir bigcimde yonetilebilmesi ise hem is faaliyetlerinin sorunsuz ve
kesintisiz olarak siirdiiriilebilmesi i¢in hem de envanter kaynakli maliyetlerin
azaltilabilmesi i¢in gereklidir. Envanter modelleri ise envanter sistemlerinin davranis
ve karakteristiklerini matematiksel olarak ifade eder ve belirlenen model igin en iyi
envanter politikasinin belirlenmesine yardimei olur. (Eroglu, 2002). Isletmeler dogru
bir envanter politikasi uygulayarak biiyiik tasarruflar elde edebilirler. Envanter
yonetim sistemi uygulamalarmin ilk defa yayginlasmasiyla 1900’1l yillarin ikinci
yarisindan itibaren basta Ozellikle biiyiik Olgekli isletmeler bilimsel envanter
politikalarim1  hayata  gecirerek  dramatik  Ol¢lide  envanter maliyetlerini

azaltabilmisglerdir. Ornegin, bir Amerikan sirketi Federal Signal envanter



politikalarini degistirip, iilke igerisindeki tiim yedek parca envanterini entegre ederek

envanter maliyetlerinde %50’ ye varan bir tasarruf saglayabilmisti (Robert, 2008).

Envanterle isletmelerde toplam yatirim sermayesi i¢erinde ¢ok dnemli bir paya sahip
olmalarinin yanmi sira, amaglanan islerin gerceklestirilebilmesi i¢in zorunlu
elamanlaridir. Ancak dogru ve uygun bir envanter sistemi kullanilmamasi1 envanter

maliyetleri dramatik bir bigimde yiikseltebilir ve verimsizlige yol agar (Adam, 1986).

Ayrica bir isletme i¢in uygun olan bir envanter kontrol sitemi diger i¢in uygun
olmayabilir. Bu isletmenin 6lg¢egine, iiretim tarzina ve politikalarina bagli olarak
degisebilir. Hatta cogunluk ayni isletme i¢in hizli biiyiimelerde ya da kiigiilmelerde
envanter politikalarinda ve kontrol sistemlerinde de radikal degisikliklere gidilmesi
gerekebilir. Envanter yonetimi isin gereklerine, isletmenin durumuna ve ihtiyaglarina
gore ayarlanamadigr durumlarda, envanter eksiklikler 6ngdriilemeyen kayiplara yol
acabilir ya da bunu 6nlemek i¢in elde tutulan stoklar ciddi oranda artislar gosterir ki
bu maliyetleri yiikselterek karlilig1 azaltir veya zarara neden olur. Asagida sekil
2.1°deki grafikte degisik nedenlerden Otiirii iiretime gore ortalama envanter seviyesi
en yiiksek baslica sehirlerden bazilar gosterilmistir. Envanter oranlari, belirli bir
tiretim miktart icin elde tutulan toplam envanter miktar1 {izerinde yiizde olarak
hesaplanmisti. Bunlarin arasinda, toplam ortalama envanter miktar1 ¢ok yiiksek olan
New York, Tokyo gibi sehirlerin bulunmamasinin nedeni, bu sehirlerin
bulundurduklar1 toplam envantere gore liretim miktarlarinin ¢cok daha yiiksek, yani
verimliliklerin yiiksek olusundan kaynaklanmaktadir (Url-1). Grafikte yer alan
sehirlerin ¢ogunun hizl1 gelismekte olan ekonomilerde bulunmasi dikkat cekicidir.
Benzer sekilde, isletmeler siireclerinde veya dlgeginde meydana gelen degisimlere
paralel olarak envanter kontrol sistemleri ve politikalar1 hizli bir bigimde
giincellenmezse isletmelerin tiretimlerine gore tutuklari envanter miktarlarinda artisa

ve verimsizligi yol agacagi soylenebilir (Dilworth, 1993).

Diger yandan, yar1 mamul gibi envanterin bazilar1 isletme icinde iiretilebilecegi gibi,
hammadde ve makine gibi diger bazilar1 isletme disindan tedarik edilmek
durumundadir. Bu durumda tedarikgiler ve tedarik siireleri onem kazanmaktadir ve
elde bulundurulmasi gereken envanter miktar1 ayarlanirken bunlar dikkate alinmazsa
stok eksiligine veya stok fazlaligi dolayisiyla finansal kayiplara yol acar (Berk,
2002).
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Sekil 2.1 : Diinyada ortalama envanter orani en yiiksek sehirler
(Url-1>den uyarlanmustir).

Yani, mamul veya hizmet {iretimini tiim siireglerinde gerekli hammadde, yart mamul,
makine ya da techizat istenilen yerde, istenilen zamanda, istenilen miktarda ve
istenilen niteliklerde bulundurulmasi ancak dogru bir envanter yonetimi ile miimkiin
olabilir. Ayrica, bunu saglamak i¢in harcanan c¢abalarin maliyeti de dengede
tutulmaya calisilir. Bunu i¢in ise envanter kontrol sistemlerinden yararlaniriz.
Isletmenin &lgegine, yatigi isin gereklerine, kullanilan envanterin niteliklerine ve
isletme politikalarina baglh olarak yararlanilan ve yaygin kullanilan baslica envanter

sistemleri s0yle siralanabilir (Adam, 1986):

1. Sirekli Envanter Sistemleri,

2. Periyodik Envanter Sistemleri,
3. MRP Sistemi,

4. JIT Sistemi.

2.5.1 Siirekli envanter kontrol sistemi

Stirekli envanter sistemi veya sabit-siparis miktarli sistem diye de anilan bir envanter
kontrol sisteminde, bir envanterin miktar1 yeniden siparis seviyesi olarak belirlenmis
miktara veya altina indiginde yeni envanter tedariki i¢in siparig verilir. Bu siparisin
miktar1 belirli ve sabittir. Bir siparis i¢in belirlenmis bu miktar siparis ig¢in
hesaplanan sabit ve degisken maliyetlerin toplamin1 minimum kilmasi beklenen
miktardir (Chase, 2008). Bu nokta, genellikle elde bulundurma maliyetlerinin siparis
maliyetine esit oldugu ve toplam envanter maliyetinin minimum olmasinin

saglandigr miktardir. Bu miktar ekonomik siparis miktar1 (ESM) olarak anilir.
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Yeniden siparis noktasinin belirlenmesi tedarik siireleri ve gilivenlik stoku
miktarlarina gore gergeklestirilir. Siirekli envanter sistemlerin avantajlarindan biri,
envanter seviyesinin devamli izleniyor ve kayit altinda olmasidir. Bu sayede
yoneticiler envanterin durumundan ve seviyesinden stirekli haberdar olur. Bu yontem
ozellikle kritik envanterde oldukga ise yarar ve yaygin olarak kullanilir. Ancak yine
de envanteri siirekli izlemek de ayrica yiiksek bir maliyete neden olabileceginin goz

oniinde bulundurulmas1 gerekir (Russell ve Taylor, 2003).

2.5.2 Periyodik Envanter Kontrol Sistemi

Periyodik envanter sistemi, kesikli envanter sistemi veya sabit-donemli envanter
kontrol sistemi olarak da adlandirilmaktadir. Bu envanter sisteminde, eldeki envanter
onceden belirlenmis bir periyoda gore, drnegin giinliik, haftalik ya da aylik olarak
kontrol edilir; mevcut envanter miktar1 tespit edilir. Belirlemis stok seviyesinin
altindaki miktarlarda olan envanter, bu miktardan eksikleri kadar siparis edilerek
envanter miktarinin belirlene seviyeye getirilmesi arzu edilir. (Russell ve Taylor,
2003). Periyodik kontrol sisteminde, 6nceden belirlenmis periyotlar arasindaki siire
degismezken, verilecek siparis biiylikliigii eksilen envanterin miktarina bagl olarak
degisir. Onemli bir noktada, siparis periyotlar1 her bir envanter kalemi igin ayri
olarak belirlenmesi gerekmektedir. Periyodun siiresini iyi belirlenmemis, ¢cok ytliksek
elde bulundurma maliyetlerine ya da envanter yoksunluguna sebebiyet verebilir. Cok
biiyiik o6lcekli isletmelerde ve envanter kalemlerinin sayisinin ¢ok fazla oldugu
isletmelerde uygulanmasi zor ve maliyet etkin degildir. Daha ¢ok kiigiik ve orta

oOlgekli isletmelerde yaygin olarak kullanilmaktadir (Stonebreaker ve Leong, 1994).

2.5.3 Malzeme ihtiya¢c Planlamas1 (MRP)

Temelleri malzeme ihtiya¢ planlamasi olan, daha kapsamli versiyonu da iiretim
kaynaklar1 planlama olarak biline bu sistemde amag¢ envanterin yonetim tarafindan
merkezi olarak belirlenen plan dogrultusunda yukaridan asagiya dogru inen
hiyerarsik bir plana uygun olarak tasarlanmasi ve yonetilmesidir. Ana liretim plam
denilen bu plana ve iiriin agag¢larina bakilarak envanter planlamasi gergeklestirilir. Bu
sistem, daha ¢ok genis Olcekli iiretim isletmelerinde iiretim ¢izelgelerini hazirlamak
ve envanter yonetimi saglamak amaciyla yaygin olarak kullanilir. MRP ilk defa

1960’lerin sonunda IBM sirketi tarafindan stok yonetimi amaciyla bir yazilim olarak
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kullanima sunulmustur. 1970°1i yillardan itibaren 6zellikle biiyiik ve orta olgekli
isletmelerde hizla yayginlasmis olan MRP sistemlerini igeren liretim yonetimi ve
stok takibi amaclh bilgisayar yazilimlarini ¢ogalmasi ve ucuzlamasiyla kullanimi
daha da artmistir. Hangi envantere, ne zaman, ne kadar ihtiya¢ duyuluyor, ne zaman
ne kadar siparig verilmeli sorularina cevap vermeyi yarayan MRP sistemlerine
sonraki yillarda, malzemeler disindaki diger kaynaklarin eklenmesiyle {iretim

kaynaklar1 planlamasi sistemlerine dontismuslerdir (Giingor Sen, 2007).

Bir MRP sisteminin temel girdileri, liriin agac1 bilgileri, parga bilgileri, talep bilgisi,
ana {retim c¢izelgesi olarak 4 ana girdi olarak siralanabilir. Bu girdilerin
saglanabilmesi ve MRP sistemlerinin basarili bir sekilde calisabilmesi iyi bir
envanter takibini zorunlu kilmaktadir. Envanterle ilgili bilgiler MRP siiregleri siirekli
kayith olmalidir. Tiim envanter kalemleri sistemde tek tek tanimli olmalidir.
Uriinlerin yapis1, bilesenleri iiriin agaclar1 seklinde tanimli olmalidir. Uriin agaclari,
bir mamuliin tiretimi i¢in ihtiya¢ duyulan hammadde ve malzemelerin, montaj ve alt
montaj parcalarinin hiyerarsik bir listesidir. Her mamule ayr1 bir {iriin agac1 bulunur.

Ayrica MRP sistemlerinde, tiim envanterin tedarik siireleri belirli ve sisteme girilmis
olmalidir. Tiim envanterdeki artis ve azaliglar uygun zaman ve bigimde sisteme
islenmek durumundadir. Belirli bir iirline olan talep bagimli veya bagimsiz olabilir.
MRP’nin isletilebilmesi icin talep belirli olmalidir. Mamul i¢in olan bagimiz talep,
miisterilerden gelir. Gegmis veriler ve beklentilerden istatistiksel yontemlerde de
yararlanilarak ana tiretim plani 6ncesi belirli talebe doniistiiriilerek kullanilir. Cizelge

2.1°de bir Moped adli bir {iriin i¢in 6rnek malzeme listesi gosterilmistir.

Cizelge 2.1: Bir iiriin agacina bagli 6rnek malzeme listesi (Giingor Sen, 2007).

Parca  Uriin Gerekli
Kodu Seviyesi Tanim Birim

442 0 Moped

EA 1 Engine Assembly 1
GT 1 Gas Tank 1
WA 1 Wheel Assembly 2
F 1 Frame 1
M 2 Motor 1
C 2 Carburettor 2
HA 2 Hub Assembly 1
T 2 Tire 1
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Boylece MRP’de kullanilan talep baglimla talep olmaktadir. Ana iiretim planindaki
bagimsiz talep ¢izelgelemede kullanildiktan sonra, MRP’de iirlin agaglarina ve
malzeme listelerine bagli olarak bagimli talep halinde yer alir. Diger taraftan MRP
her sistemde uygulanamaz ve uygulanmasi iyi bir envanter takibini ve deterministik
stiregleri gerekli kilar. Son iirlin ve alt bilesenler seklindeki tiretim sitemlerinde etkin
olarak kullanilabilir. Ancak giivenilir olmayan envanter bilgileri ve hatali kayitlar
yapilmast MRP sisteminde ciddi hatalar ve iiretimde aksamalara neden olabilir.
Ayrica MRP’ler esnek sistemler olmayip deterministik sistemler oldugundan,
aksakliklar meydana gelmemesi i¢in gereginden fazla emniyet stoku sistemde
belirtilmesi, degisken temin siirelerinin en uzunlarinin varsayilan olarak kayit
edilmesi gibi durumlar MRP sistemlerinde verimsizlige neden olabilir. Cizelge
2.2°de, cizelge 2.1°de malzeme listesi 6rnegi verilen Moped ald1 6rnek iiriin icin
ornek bir ana iiretim plani verilmistir. Cizelge 2.3’te ise bu plana ve eldeki diger

bilgilere gore olusturulmus bir MRP ¢izelgesi 6rnek olarak gosterilmistir.

Cizelge 2.2 : Bir iiriin i¢in ana {iretim planinda belirlenmis talep.

Haftalara Gore Uretim Talebi
Hafta 10 11 12 13 14 15 16
Talep 0 1300 O 1300 800 1200 1400

Cizelge 2.3 : Bir {irlin i¢in ana iiretim planina gore hazirlanmig MRP c¢izelgesi.

MRP Moped Uretim Cizelgesi
Envanter No 442 TS: 1 hafta
Parti Miktari LFL ES: 200 |10 11 12 13 14 15 16
Biiriit Thtiyaglar 0 1300 0O 1300 800 1200 1400
Planlamus Siparisler
Kullanim Stok (BS: 500 ) 300 300 O 0 0 0 0
Net ihtiyag 1000 1300 800 1200 1400
Alinmasi Planlanan Siparis 1000 1330 800 1200 1400
Verilmesi Planlanan Siparis 100 1300 800 1200 1400

(TS: Tedarik Siiresi, ES: Emniyet Stoku, LFL: Lot-For-Lot, BS: Baglangi¢ Stoku)

2.5.4 Tam zamaninda iiretim (JIT) sistemi

Yalin iiretim yaklasimin bir geregi olarak ilk defa Japon’lar tarafindan uygulanan bu
tim kaynaklarin gereken zamanda gereken miktarda ve gereken sekilde sunulup
kullanilmasiyla israflart ortadan kaldirarak tam verimi hedeflemektedir (Cesur,

2000). JIT uygulamalar1 sayesinde, siirecler sadelesmekte, stok miktarlar1 kayda
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deger Olciide azalmakta ve verimlilik yiikselmektedir. Tam zamaninda iiretimin
gerceklese bilmesi igin miikemmel tasarlanmig siirecler gereklidir ve bununla

hedeflenen iki temel sey vardir (Yasuhiro, 1983):

1. Sifir hata,
2. Sifir stok.

Dolayistyla bir igletmenin tam zamaninda iiretim uygulayabilmesi icin belirsizlikleri
gidermis olmasi ve siire¢lerini miikemmel bir bicimde tasarlayabilecek tecriibe ve
kaynaklara sahip olmalidir. Ara stoklar bulunmadigi i¢in yapilan kiigiik bir hata
{iretimin durmasina ve gecikmelere neden olabilir. Ayrica TZU’da son iiriin stoku da
yapilmaz, talep kadar tiretim yapilir (Nancy, 2004). Ancak kriz dénemleri ve 6zel
kosullar bu politikanin her zaman uygulanmasina izin vermez. Diger yandan
bagimsiz talep ve isletmelerin kaynaklara ulasimindaki kisitlar ve insanin tabiati
geregi mutlak mitkkemmel sistemler bulunamayacagi i¢in her zaman belirli diizeyde
stok miktar1 zorunlu olmaktadir. Ancak, burada esas olan, hedefin sifir hata ve sifir
stok olmasidir, buna yaklasildig1 6lciide isletme JIT sistemini o Ol¢lide basariyla
uyguluyor demektir (Kartal ve Bastiirk, 2009). Bu sistem Toyota firmasinda c¢ok
biiyiik bir basariyla uygulanmis, daha sonra etkinligi ve verimligi sebebiyle yigin

tiretim yaklagimina kars1 giiclii bir alternatif olarak hizla yayilmistir.

Tam zamaninda tretimin gerceklestirilmesinde en Onemli ara¢ Kanban’lardir.
Kanban Japonca “isaret” anlamina gelmektedir. Kanbanlar genellikle, dikdortgen
biciminde plastik veya karton kartlardir, ancak 6nemli olan gerekli isaretleri uygun
bir bigimde iletecek bir ara¢ bulunmasidir. Bunu i¢in kanban kart1 yerine giiniimiizde
cesitli elektronik araclardan da yararlanilan uygulamalar vardir. Bir kanban karti
genellikle, parca adi, parca numarasi, parga tanimi, parcanin geldigi yer, parcanin
kullanilacag1 yer, kanban numarasi ve bir kanban ile iletilecek parga sayisi gibi
bilgiler yer alir. Kanban sistemi siirecler arasina uygun bir bi¢imde yerlestirildiginde,
gereksiz ara stoklardan kurtulmayi saglar. Talebin gerektirdigi kadar parca kanban ile
birlikte aninda tedarik edilir ve ayni anda eksilen pargalarin tedariki gerceklestirilir.

Bir kanban sisteminin prensipleri su 5 madde halinde 6zetlenebilir (Yasuhiro, 1983):

1. Bir gerekli pargalar bir onceki siiregten kanbanlar ile beraber belirtilen
miktarda ¢ekilmelidir.

2. Bir is istasyonu kendisinden ¢ekilen miktarda {iretimi yapmalidir.
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3. Hataya izin verilmemeli, istenmeyen hatali pargalar bir sonraki adima
kesinlik gegirilmemelidir.

4, Kanbanlarin sayis1 ve kanbanda belirtilen miktarlar zamanla minimuma
indirilmelidir.

5. Kanban sayilar1 ve belirtilen miktarlar1 gerek goriildiigiinde iiretimdeki

dalgalanma ve yeniden ayarlanabilir.

Stok Rat No: SEZ15 Parca Arka No : A2-15 Cincelkd operasyon
Parca No: 35670507 Diévne
Parca Adi: Tahnk Pimi B-2
Araba Tipi: SX50 BC

Kutu Kapasitesi Kutu Tipi Sayvi sonrabi o an)
a0 3] 48 Talazln imalat
M-6

Sekil 2.2 : Cekme kanbani 6rnegi (Acar, 1992, 5.90).

Temelde ¢gekme kanbani ve iiretim kanbani denilen iki ¢esit kanban bulunur. Her iki
kanban tiirii de ig istasyonlar asrindaki akislari diizenler. Cekme kanbani, bir is
istasyonunun bir onceki is istasyonundan cekecegi envanterin cins ve miktarin
belirten ve gerekli parcanin cekilmesini saglayan kartlaridir. Sistemde ¢ekme
kanbani olmadan higbir envanter g¢ekilmesine izin verilmez (Kartal ve Bastiirk,
2009). Uretim kanbani ise, malzeme ¢ekmek amaciyla degil malzeme iirettirmek
amaciyla kullanilir. Bir iiretim kanbani, siparis kanbani olarak da bilinir, bir dnceki is
istasyonunun hangi parcadan ne kadar iiretmesi gerektigini belirtir. JIT sisteminden
esas zorluk iyi dengelenmis is istasyonlari ile diizgilin isleyen bir kanban sisteminin
kurulmasidir. Bu yapildigi takdirde, siireclerdeki belirsizliklerin giderek azaltilmasi
ve akislardaki iyilestirmelerle birlikte siire¢ ici envanter kontrolii kendiliginden

saglanacak ve stok miktarlart minimuma inecektir (Kartal ve Bastiirk, 2009).

2.5.5 ABC analizi

Envanter yonetiminde ABC analizi, stok kalemlerinin 6nem derecelerine gore
siiflandirilmasini saglar ve bu sistemde ayr1 6nem derecelerine ait siniflara ayri
envanter politikalart uygulanir. Geleneksel ABC analizinde, envanter yillik toplam
kullanim tutar1 iizerinden en biiylikten en kiigiige dogru siralanir. Bu siralama ve

tutarlar ylizdesel olarak kiimiilatif halde yeniden yazilir (Demirel, 2007). Boylece iist
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siralarda kalan az sayida ancak kullanim tutarmin biiyiik bir kismini teskil eden
envanter, A sinifi olarak belirlenir ve bu envanter en 6nemli envanter sinifi olarak
belirlenir ve envanter politikalarinda ve iyilestirme ¢alismalarinda en 6ncelikli olarak
ele alinir (Flores ve Whybark. 1987). Bunun tersi olarak en alt siralarinda itibaren
toplam kullanim tutariin az bir kismini olusturan ¢ok sayida envanter C sinifi olarak
belirlenir ve bunlar 6nceliksiz envanter olarak degerlendirilir ve envanter politikasi
olarak siki takip ve kontroller yerine ¢ogunlukla yiiksek stok miktar1 ve diisiik takip
prensibi uygulanir. Arada kalan envanter ise orta 6nem sahip B simifi envanterdir ve
orta oncelikli olarak degerlendirilir. Boylece A, B, C sinifi envantere ayri envanter

politikasi uygulanir (Flores ve dig., 1992).

ABC analizi envanter siniflandirma boliimii altinda kapsamli olarak ele alinacagi igin
burada bir envanter yonetimi yaklagimi olarak kisaca deginilerek gegilmistir (Bkz.

Envanter Siniflandirma: ABC Analizi).

2.5.6 Envanter Maliyetleri

Envanter iiretim siireglerinin zorunlu elamanlari olmanin yan1 sira birgok isletmede
maliyetlerin de dnemli bir kismin1 olustururlar. Dolayisiyla isletmeler igin envanterin
maliyet yonii envanter politikasinin belirlenmesinde 6nemlidir. Ciinkii envanter
nedeni ile isletme cesitli mali yliklere katlanmak zorunda kalir. Bu karliligir ve
verimliligi dogrudan etkiler. Envanter modellerinin amaci en diisiik maliyeti ve en
yiiksek verimi saglayacak envanter politikalarin1 belirlemektir. Isletmeler envanter
politikalarini belirlerken géz oniine alinan baslica envanter maliyetler ise (Urencik,
2000); satin alma, siparis, elde bulundurma veya elde bulundurmama maliyetleri

bagliklar1 altinda degerlendirilmektedir.

2.5.6.1 Satin alma maliyeti

Siparis edilen malin satin alindig1 kaynaga fiilen 6denen fiyattir (Demirel, 2007). Bu
maliyet, satin alinan toplam envanter miktarina ve envanterin birim satin alma
fiyatina bagl olarak degisebilir. Envanterin satin almasi i¢in katlanilan bu maliyet,
pesin 0demeli ya da vadeli olarak gerceklestirilebilir. Ancak bazi durumlarda
kiralama yoluyla da bir envanterin elde bulundurulmasi s6z konusu olabilir (White,
2003). Bu yontem, iiretilen hammadde ya da mamuller i¢in s6z konusu olamamasina

karsin, makine ve techizatlar i¢in miimkiin olabilmektedir. Buna iligkin kararlarin
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verilmesinde makroekonomik gostergelerden faydalanilacagi gibi, maliyetlerinin

hesaplanmasinda da miihendislik ekonomisi hesaplarindan yararlanilabilir.

2.5.6.2 Siparis maliyeti

Siparis hazirlik maliyeti olarak da adlandirilir. Siparis edilen envanterin siparis
siirecine bagli olan ve gerekli envanterin siparisini ilgilendiren maliyetlerin
toplamidir (Russell ve Taylor, 2003). Belirli bir siparisi vermek i¢in gerekli kirtasiye,
iletisim, personel mesaisi ve siparisin teslim alinana kadar siiren takibi gibi masraflar
bu gruba girer. Ayrica, siparisin teslim alimi esnasindaki kayit, tasima, kontrol tiirii
islemler de siparis maliyeti icerisinde yer alir (Demirel, 2007). Bir Siparis miktarina
bagli ve bagli olmamasina gore degerlendirilebilir. Bu maliyetlerin bazilart siparis
miktari artirttikca birim basina azalir ve azalirken de artar. Ancak, siparis maliyetleri
sabit tagima maliyetlerini, teslim alma maliyetlerini, is¢i licretlerini, kontrol ve kayit
maliyetlerini, pul, kagit, baski, posta ve telefon gibi maliyetleri icermektedir ve genel
olarak miktardan bagimsiz olarak bir siparis i¢in sabit oldugu kabul edilir. Bu siparis
bazen disaridan satin alinan bir parti iirlin olabilecegi gibi, isletme igerisinden ig
miisteri seklinde tedarik edilen bir parti malzeme de olabilir. Boyle bir durumda bu
parti biliylikliigii malzemenin tedarikine iliskin maliyetler siparis maliyeti olarak ele
alinir. Ornegin, bu bir parti siparisin iiretimi igin gereken malzemenin {iretime hazir
hale getirilmesi, bu iiretimi gergeklestirecek olan makine ve ekipmanlarin hazirlik
maliyeti ve benzeri diger maliyetler bunun icerisinde incelenir. Sonugta, ihtiyag
duyulan envanter, ister isletme i¢inden karsilansin, ister disaridan satin alma ile
tedarik ediliyor olsun, siparis sayisina veya siparis biiyilikliigline bagli olarak goz

oniine alinmasi gereken bir zorunlu bir siparis maliyeti olusur (Russell ve Taylor,

2003).

2.5.6.3 Elde bulundurma maliyeti

Envanterin elde bulundurulmasi ile bir maliyet dogar ve bu maliyet genellikle bir¢ok
unsura baglidir. Bu maliyet unsurlarinin baglicalar1 envantere baglanan yatirimin
firsat maliyeti, depolama maliyeti, envanter kaynakli cesitli vergi, sigorta vb.
masraflar, malzeme aktarma, stoklarin zarar gormesi, g¢alinmasi, yitirilmesi,
bozulmasi gibi durumlar sonucu ortaya ¢ikan maliyetlerdir. Diger yandan envanterin
bakimi, sayimi, kontrolii gibi masraflar da elde bulundurma maliyetinin bir parcasidir

(Acar, 1989). Bu etkenlerden ilki olan sermaye maliyetinin maliyeti, envantere
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baglanan paranin baska alanlarda kullanilip fayda elde edilebilecekken bunun yerine
envanter i¢in kullanilmis olmasi kaynakli varsayilan bir firsat maliyetidir. Yani
eldeki finansal kaynak envantere yatirilmis oldugundan baska alanlardaki gelir
getirici yatirimlarda kullanilamaz. Boylece bir firsat maliyeti ile karsilasilir (Demirel

2007). Sekil 2.3’te baslica elde buluma maliyetlerinden bazilar1 gosterilmistir.

‘ Elde Bulundurmama Maliyetleri ‘

[ [ [ |
Kontrol ve
Yonetim
Maliyetleri

Depolama
Maliyetleri

Sigorta, Vergi

Firsat Maliyeti Maliyetleri

Risk Maliyetleri

Sekil 2.3 : Elde bulundurma maliyetini olugturan bazi maliyet kalemleri.

Bu firsat maliyeti herhangi bir mal ve hizmeti liretmek i¢in belirli miktarda diger mal
ve hizmetten vazgeg¢ilmesi anlamindandir. Genellikle faiz ve enflasyon oranlar ile
baglantil1 bir ylizde deger alinirken, dogrudan bir alternatif bir yatirimin terkedilmesi
sonucunu dogurmasi durumunda bu yatirimin yapilmamasindan dolay1 kaybedilen
firsat da géz Oniine alinarak degerlendirilebilir. Bulundurma maliyetinin tam olarak
hesaplanmasi1 zor da olsa, yapilan bazi kabuller yardimiyla da belirli bir
periyod igin, genellikle bir yillik bir siire igin bulundurma maliyetleri hesaplanabilir
(Berk, 2002).

2.5.6.4 Elde bulundurmama maliyeti

Eksiklik maliyeti veya envantersiz kalma maliyeti olarak da adlandirilir. Envanterin
eksik olmasi, elde bulunmamasi durumda olusan maliyetlerdir. Bir ihtiya¢ veya bir
talebin bulundugu halde envanterin yoklugundan veya eksikliginden kaynaklanan
baz1 kayiplar ve maliyetler olusur. Bir talep oldugunda envanter yoksunluguna baglh
nedenlerden karsilanamiyorsa olusan maliyetler hem dogrudan goriiniir kayiplar hem
de dolayli gortinmeyen kayiplar olarak iki ayr1 maliyet meydana getirir (Russell ve
Taylor, 2003). Bunlar, {iiretim siireclerinin aksamasi, personelin mesaisinin bosa
gecmesi, makinelerin bosta beklemesi, satislarin iptali gibi maliyetleri doguracagi
gibi, miisteri memnuniyetsizligine, marka imajinin zarar goérmesine, kalite
problemlerine ve planlama yetersizliklerine de yol acabilir. Sekil 2.4’te baslica elde

bulundurmama maliyetlerinden bazilar gosterilmistir.
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Elde Bulundurma Maliyetleri

Talebin
Karsilanamamsi

Diger Kaynaklarin
Atil Kalmasi

Kalite ve
Planlama

imaj ve Giiven
Zedelenmesi

Ongoriilemeyen
Maliyetler

Yetersizlikleri

Sekil 2.4 : Elde bulundurmama maliyetini olusturan bazi maliyet alanlari.

Dolayist ile elde bulundurmama maliyeti i¢in kesin bir hesaplama yapmak miimkiin
degildir, ancak baz1 varsayimlar ve gecmis veriler {izerinden yapilacak
degerlendirmeler sonucu uygun Ongoriiller yapilabilir.  Elde bulundurmama
durumuyla kotii planlama ya da talebin tahminlerin {izerinde ger¢eklesmesi
sonucunda karsilagilabilir. Ya da bu envanter yoksunlugu, malzeme tedarikinde
kaynaklanan sorunlardan dolay:r tedarik siiresinin uzamasi sonucu olusan

gecikmelerden de kaynaklanabilir.

2.6 Ekonomik Siparis Miktar1 Modeli

Bir envanter sisteminin belirlenen envanter politikalarinin uygulanabilmesini
saglamas1 beklenir. Isletmeler, envanter miktarlarinin takibini, kontroliinii, stok
miktarlarinin ve siparis siireglerinin planlanmasini bir sistem igerisinde, isletmenin
amag ve hedefleri dogrultusunda yiiriitmek isterler. Iste bu amagla yararlanilan ve
yaygin kullanilan bir envanter sistemi araci Ekonomik Siparis Miktart (ESM)
modelidir. Bu model en temel ve yalin ekonomik siparis modelidir. Bu modelin

baslica varsayimlar1 sdyledir (Demirel, 2007):

Talep miktar1 belirlenebilir ve sabit bir tiiketim hiz1 vardir.
Her siparis i¢in bir siparis hazirlik maliyeti vardir.
Envanteri elde bulundurmanin bir maliyeti vardir.

Envanter eksikligine izin verilmez.

o B~ D

Tedarik siparis verildigi anda gerceklesir.

Modelde toplam envanter maliyeti, satin alma maliyeti, siparis maliyeti ve elde
bulundurma maliyetlerinin toplami olarak hesaplanir. Yillik satin alma maliyeti,
envanterin bir yillik satina alinan miktarinin tutaridir. Birim satin alma maliyeti ile
yillik talebin ¢arpimi olarak hesaplanir. Talebin belirsiz oldugu durumlarda, ge¢mis
verilerden ve beklentilerden yararlanilarak yillik toplam talep tahmin edilerek

hesaplamalarda kullanilabilir (Tersine, 1988). Her siparigin hazirlik, teslim gibi
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islemlerden kaynaklanan bir maliyeti vardir. Yillik toplam siparig maliyeti, siparis
sayisina bagli olarak degisir ve ortalama siparig maliyetinin bir yil igerisindeki siparis
sayisi ile ¢arpimi seklinde modelde gosterilir. Toplam elde bulundurma maliyeti ise
bir envanter kaleminin bir biriminin bir yillik siire i¢in elde bulundurmasindan
kaynaklanan maliyetin elde tutulan envanter miktari ile ¢arpimi ile bulunur. Ancak
burada, elde bulundurulan envanter miktar1 sabit degildir. Siparis verildigi anda,
siparis miktar1 kadar olan stok miktari, bir sonraki siparis verildigi anda tamamen
tilkkenmis olmaktadir. Model varsayimlar1 arasinda envanter talep hizinin sabit yani
envanterin miktar1 dogrusal olarak q birimden sifira indiginden, elde bulundurulan

ortalama envanter miktari (Taha, 2000);

q—;oquz (2.6)

olarak bulunur. Dolayisiyla toplam elde bulundurma maliyeti ortalama envanter
miktar1 ile elde bulundurma maliyetinin ¢arpimi olarak toplam envanter maliyeti

iceresinde yer alir. Bu maliyetler s6yle modelde asagidaki degiskelerle ifade edilir:
D : Yillik Talep (birim/birim zaman),

q : Siparis Miktari (birim),

K : Siparig Hazirlik Maliyeti (para/siparis),

h : Elde Bulundurma Maliyeti (para/birim*zaman).

Yillik satin alma maliyeti = cD (2.6)
Yillik siparis maliyeti= KD/ (2.6)
Yillik elde bulundurma maliyeti = hq /2 (2.6)

Sonugta toplam maliyet (TM), satin alma maliyeti, siparis maliyeti ve elde
bulundurma maliyetlerinin toplami1 olarak asagidaki gibi siparis miktari (q)’ya bagh

bir fonksiyon olarak ifade edilir (Taha, 2000).

KD h
TM(q) = cD +T+7q 2.5)

Bu toplam maliyet fonksiyonu asagida sekil 2.5’teki grafik {izerinde gésterilmistir.

Grafikte, siparis biiyilikliigii ve birim maliyet ile dogru orantili olan elde bulundurma
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maliyeti dogrusu, siparis biiyiikliigii ile ters orantili olarak azalan toplam siparis
maliyeti egrisi ve toplam maliyet fonksiyonu egrisi goriilmektedir. Toplam maliyetin
minimum oldugu nokta ise ESM olarak belirlenmektedir (Demirel, 2007). Zira ESM,
bir envanter kalemine ait elde bulundurma ve siparis hazirlik maliyeti toplaminin
birbirine esit ve en diisiik toplama sahip oldugu noktadir. Sekil 2.5’te ekonomik

maliyet miktarinin belirlenisi grafik tizerinde gosterilmistir.

Maliyet
» Toplam Maliyet

. . /
\\ Min. Maliyet A /\
< \W Elde Bulundurma

2 Maliyeti

e ,////// Siparis Malieti
/>\‘L

!
l .
f

ESM Buytikligi

Sekil 2.5 : Ekonomik maliyet miktar1 (ESM) (Url-2’den Tiirkge ’ye uyarlanmustir).

Buna gore, toplam maliyetin en kiiciik oldugu siparis miktar1 (q) ESM noktasidir.
Yukarida fonksiyonu TM ile belirtilen ve grafigi sekilde gosterilen ESM noktasinm
bulmak i¢in toplama maliyet (TM) fonksiyonunun siparis miktar1 (q)’ya gore birinci
tiirevi almir ve sifira esitlenir. Esitlik (2.7)’de tiirevin alinis1 ve esitlik (2.8)’de ise
tirevin diizlenmesi ile esitlikten ¢ekilerek elde edilen optimum siparis miktari

formiilii (q) gosterilmistir.

TM(q) KD h _
i g +5=0 2.7)

«— [2KD
q*=\=, (2.8)

Boylece buradan ekonomik siparis miktar1 olarak belirlene optimum siparis miktari
(q*), envanter talep hizina, elde bulundurma ve siparis maliyetine bagli bulunmus
olur. Sekil 2.6’da temel ekonomik siparis miktar1 modelinde siparis miktarinin

zamana gore degisimi grafik ilizerinde gosterilmistir. Bir siparis tiikendiginde
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minimuma inen siparis miktari, siparisin teslim alinmasiyla maksimuma c¢ikar.

Talebin ger¢eklesmesi ile alinan siparis tekrar tiiketilmeye baslar.

Siparis Siparis noktasi

miktar: Talep'in gerceklesmesi
@} | N __

Zaman

Sekil 2.6 : Temel ESM modelinde siparis miktari-zaman grafigi.

Diger yandan temel ESM modelinin ihtiyaca veya varsayimlara gore genisletilmis
versiyonlart mevcuttur. Bu modellerin bazilarinda tedarik siiresi de modele dahil
edilirken, bazilarinda elde bulundurmama maliyeti de dahil edilerek model
genigletilmistir. Tedarik siiresi, envanterin siparis edilmesiyle siparigin teslim
alinmas1 arasinda gecen siiredir. Tedarik siiresi (L)’ni modele dahil edilmesi
durumunda, siparis edilen envanter kullanildiginda, yeni bir siparis verilip de tedarik
stiresi sonunda yeni siparigin teslim alinmasina kadar gecen bu siire boyunca yetecek
kadar elde ek bir envanter miktart bulunmalidir. Dolayisiyla envanter miktar1 bu
siirede yetecek miktara diistiigiinde yeniden siparis verilmelidir. iste bu envanter
miktar1 yeniden siparis noktast (YSN) olarak adlandirilir (Cengiz, 1989). Esitlik
(2.8)’de tedarik siiresi formiilii verilmistir. Esitlik (2.9)’da ise yeniden siparis noktast
tedarik siiresi ve talebe bagli olarak formiillestirilmistir. Hesaplama kullanilan kalan1

bulmak i¢in “Mod” ifadesinden yararlanilmistir.

L : Tedarik siiresi (giin).

t, : Bir siparis miktar1 envanter i¢in tiiketim stiresi (giin).

t, =(q/ D)*360 (2.8)

Bu durumda “Yeniden Siparis Noktasi (YSN)” su sekilde olmaktadir:

YSN = Mod (L;t,)* D (2.9)
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Boylece, envanter seviyesi belirlenen YSN noktasit indiginde yani envanter
tilkenmeden tedarik siiresi kadar bir zaman Once yeniden siparig verilir. Boylece
tedarik siiresince envanter yoksunluguna sebebiyet verilmemis olur. Asagida sekil
2.7°de tedarik siireli bir ekonomik siparis miktar1 modelinde siparis miktarinin
zamana gore degisimi grafik lizerinde gosterilmistir. Yeniden siparis noktasi da

grafik lizerinde goriilmektedir.

Siparis Siparis noktas
miktan

(a)

Talep'in gerceklesmesi

NN \

Sekil 2.7 : Tedarik siireli ESM modelinde siparis miktari-zaman grafigi.

Zaman

Diger yandan, bazi sistemlerde envanter yokluguna miisaade edilebilir. Bunun birkag
nedeni olabilir. Birbirine baglhh iiretim siireclerinde c¢evrim zamanlarinin
farkliligindan kaynaklanan zorunlu beklememler bulunabilir. Bdyle durumlarda
zaten bekleme halinde olan bir islem i¢in gerekli bir envanterin bu bekleme siiresince
yoksunluguna izin verilebilir (Cengiz, 1989). Ayrica bazi durumlar elde bulundurma
maliyeti, envanter yoksunlugundan daha yiikseksek olarak gerceklesiyorsa,
isletmeciler belirli siireler icin envanter yoksunluguna katlanmay1 tercih edebilirler.
O halde elde bulunup bulundurmama karari nasil verilecek? Bunun ig¢in stok
yoksunlugu yani elde bulundurmama maliyeti modele dahil edilerek, envanter

yoksunlugu da goz oniine alinarak ESM modeli genisletilmistir.

Bu modelin varsayimlarini sdyle siralayabiliriz (Demirel, 2007):

Talep miktar1 belirlenebilir ve sabit bir tiiketim hiz1 vardir.
Her siparis i¢in bir siparis hazirlik maliyeti vardir.
Envanteri elde bulundurmanin bir maliyeti vardir.

Envanter elde bulundurmamamin bir maliyeti vardir.

o B w0 DD

Tedarik siparis verildigi anda gerceklesir.
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Modelde kullanilan degiskenler asagidaki sembollerle ifade edilmistir:

D : Yillik talep miktar1 (birim/birim zaman),

q : Siparis miktar1 (birim),

K : Siparis hazirlik maliyeti (para/siparis),

h : Elde bulundurma maliyeti (para/birim*zaman),

p : Elde bulundurmama maliyeti (para/birim*zaman).

Bu genisletilmis ESM modeli i¢in maliyetler esitlik (2.10), (2.11), (2.12) ve (2.13)’te

verildigi gibi olacaktir.

Yillik satin alma maliyeti = cD (2.10)
Yillik siparis maliyeti= KD/ q (2.11)
2
—-W
Yillik elde bulundurma maliyeti = % h (2.12)
2
Yillik elde bulundurmama maliyeti = E p (2.13)

Sonugta genisletilmis modelin toplam maliyeti (TM), satin alma maliyeti, siparis
maliyeti, elde bulundurma ve elde bulundurmama maliyetlerinin toplami olarak
asagida belirtilen siparis miktar1 (q)’ya ve elde bulundurmama maliyeti (w) bagh bir
fonksiyon olarak ifade edilir (Taha, 2000). Toplam maliyet fonksiyonu esitlik
(2.14)’te ifade edilmistir.

2 2
TM(q,w)=cD + KD, (@=w)",  w
q 2q 29

p (2.14)

Daha once temel modeldeki yaklagima benzer sekilde yine toplam maliyetin tiirevi
alinarak optimum siparis miktar1 olan ve esitlik (2.15)’te belirtilen (gq*) ekonomik
siparis miktarma ulasilir. Yalniz burada fonksiyon hem q’ya hem de w’ye baglh
oldugundan q’ya ve w’ye gore kismi tiirevleri alinip sifira esitlenerek formiilden q
elde edilir. Ayrica w ¢ekildiginde ise, esitlik (2.16)’da ifade edilen optimum elde

bulundurmama (w*) miktarini elde ederiz.

«_ [2KD(p+h)
T (2.15)
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w*= ZK—Dh (2 16)
\'p(p+h) |

Genigsletilmis modelin ¢evrim siiresi, yani iki siparis teslimi arasindaki siire burada
parcali olarak degerlendirilecektir. Ciinkii bu siirenin bir kisminda tiiketim siiresince

envanterin elde bulunmasi s6z konusu iken, kalan kisminda envanterin elde

bulunmamas1 durumu vardir. Yani ¢evirim siiresi (1, ), elde bulundurma siiresi (t,)

ve elde bulundurmama siiresi (t, ) toplamindan olusacaktir.

ty =t +t, (2.17)
0 s _@-w) oW
= = b =— 2.18
0 1 5 2= 5 (2.18)

Boylece ekonomik siparis miktart modeline elde bulundurmama maliyeti de goz
Online alinmis ve buna bagli olarak optimum siparis miktar1 ve optimum elde
bulundurmama siiresi maliyetler toplamini en kiiclikleyecek sekilde elde edilmis

olur.
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3. ENVANTER SINIFLANDIRMA
3.1 ABC Analizi

ABC smiflandirma sisteminin temelleri 19. yiizyllda yasamis italyan Vilfredo
Pareto’nun ismiyle bilinen temel bir prensibe dayanir. Pareto yaptigi degisik
caligmalarda, bir grup girdiden say1 olarak ylizdece az bir kisminin hep amacin
bliyiik bir boliimii teskil ettigini ve say1 olarak geri kalan biiyiik kismin ise amacin
ancak az bir boliimiine karsilik geldigini tespit etti (Ozgiiveng, 2011). Bu
calismalarin ¢ogunda da yiizde oranlarinin %80’e %20 sekilde ayrilabilecek sekilde
gerceklestigini iddia etti. Ornegin, o dénemde italya’da niifusun en zengin %20’si
tim servetin %80’ine sahipti (Pareto, 1971). Ya da Ornegin, satis isletmelerinde
miisterilerin en fazla kar getiren %20’si genellikle toplam karmn %80’ini saglarken,
geri kalan %80’i ancak karn %20’sini saglayan aligverigler yapmaktadir. Daha
farkli bir alan bilgisayar miihendisliginde ve bilgisayar programlamada en ¢ok
karsilasilan az sayidaki hata ¢esidinin tiim hatalar i¢inde olusturdugu yekin Pareto
prensibine uygun 6rneklerdir. Burada bilinmesi gereken bir nokta Pareto prensibinin
yalnizca “80-20” olarak uygulanmadigidir. Prensibin esasi, az sayida kalemin ¢ok
miktarda degere karsilik gelmesidir. Dolayisiyla “80-20 yerine, “85-157, “90-10” ve
hatta “95-5” olarak da uygulanmasi miimkiindiir (Chen ve dig. 2008). Ornegin,
Microsoft firmast Excel’in kullanici degerlendirmelerinde Pareto prensibinden
yararlanmaktadir ve gerceklesen oran “95-57tir. Kullanicilarin ¢ok biiyiik bir
kisminin Excel’in yalmizca ¢ok az sayida oOzelligini  kullanmakta oldugu
goriilmektedir. Yani, MS Excel’in 6zelliklerinin en ¢ok kullanilan ilk %5’lik kismu,
tim kullanimlarin %95’ini olusturmakta iken, geri kalan o&zelliklerin %95’inin

toplam kullanimdaki pay1 yalnizca %5 olmaktadir (McFedries, 2004).

Pareto prensibi, gerek kullanim kolayligi gerekse analizlerde sagladigi yararlar
dolayisiyla 1800’lerin sonlarindan giintimiize kadar pek ¢ok alanda sayisiz uygulama
ile kendine yer bulmustur. Ancak envanter siniflandirmada amaciyla “ABC envanter

siiflandirmas1” adiyla ilk defa 1940’larda General Elektrik sirketinde kullanilmistir.

27



Asagida, cizelge 3.1’de pareto prensibini grafik olarak ifade eden 6rnek bir ABC
egrisi gosterilmistir.

100% - **H—Q—OOO—O—O—H—O—O—O—O—ib

90% {7777 / ol
80% -

70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% . .
0% 20% 50% 60% 80% 100%

Envanter Kalemlerinin Orani

Envanter Kullamm Degerinin
Kumlatf Yizdes

Sekil 3.1 : “80-20” ABC egrisi.

Metot kisa siirede i¢inde ¢ok sayida sirket tarafindan envanter siniflandirmanin temel
yontemlerinden biri olarak kullanimi1 yayginlasmistir (Gtiivenir, 1993). Buna gore bir
isletmede envanterin kalemce ilk %Z20’si degerce toplam envanterin %80 ini
olusturmaktadir ve bu en degerli ilk %20’lik kalemler en 6nemli grup olan “A sinifi”
envanter olarak belirlenir. A grubundan sonraki en toplam kullanim degeri olarak en
degerli kalemlerin %30’u ise tiim kullanim degerinin %15’ini olusturur ve bu grup
orta derece 6nemli olan “B simifi” envanter olarak belirlenir. Geriye kalan kalemlerin
%350’1ik kismi tiim envanter kullanimin degerce ancak %5’ine karsilik gelmektedir
Cizelge 3.1°de A, B ve C sinifina ayrilan envanterin siniflarina gére 6nem dereceleri,

kalemce yiizdeleri ve degerce yiizdeleri verilmistir.

Cizelge 3.1 : A,B,C envanter siniflari.

Simif Onem Derecesi Kalemce Yiizdesi Degerce Yiizdesi

A En 6nemli 20% 80%
B Orta 6nemli 30% 15%
C Az 6nemli 50% 5%

A smifi envanter en 6nemli envanterdir ve az sayida olmalarina karsin toplam
maliyetin cok 6nemli bir kismini teskil ederler. Dolayisiyla envanter kontroliinde ¢ok
oncelikli bir yere sahiptir. Kayitlar1 tam ve dogru olarak yapilmali, verimlilik ve

tasarruf caligmalar1 Oncelikle bu kisim iizerine odaklanmalidir. Taleplerinin
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tahminleri ¢ok net ve dogru bir bi¢imde yapilmaya c¢alisilmali ve gerektikce bu
tahminler mutlaka gilincellenmelidir. Yine bu gruptaki envanterin tedarik stirelerini
ve risklerini azaltmak i¢in azami gayret gosterilmelidir. B smifi envanter ise orta
derece onemli envanterdir ve yine iyi takip edilmeleri gerekir zira toplam maliyet
tizerindeki etkileri %15 civarindadir. Dolayistyla kontrol sikligt 6nemine uygun
olarak ayarlanmali ve verimlilik ¢alismalart A grubu envanterden sonra gelse de
ihmal edilmemelidir. C smufi envanter ise en diisiik oncelikli envanterdir. Zira bu
envanter kalem cesidi olarak tim envanterin yarisim tegkil ettikleri halde toplam
maliyetin ancak %S5 civarini olustururlar. Buna bagli olarak kontrol ve iyilestirme
calismalarinin bunlara odaklanmasi gereksiz is yiikii artisina ve performans kaybina
yol agabilecegi gibi istenilen biiyiik bir maliyet tasarrufu da saglayamaz. Sonugcta bu
grup envantere miimkiin mertebe basit ve pratik kontrol yontemleri uygulanip, yeterli

miktarda ve emniyetli stok tutulmalidir (Demirel, 2007).

Asagida, sekil 3.2°de ABC analinin temel siniflandirma yapisi1 gosterilmistir. Tim
kalemler 6nem derecesine gore en ¢ok 6nemliden en az 6nemliye dogru, A, B veya C

olarak simiflandirilmaktadir.

A Sinifi GCok Onemli
B Sinifi
Tim
Envanter
Kalemleri
C Sinifi
=~
Az Onemli

Sekil 3.2 : ABC smiflandirmasi.

Cizelge 3.2’°de ABC envanter siniflandirmasi igin bir ornek verilmistir (Demirel,
2007). Bu ornekte, her bir envanter gesidi i¢in envanterin kalem numarasi, her
kalemin yillik toplam kullanim miktari, bu kalemlerin her bir birimine ait maliyetler
verilmistir. Bu 6rnekte verilen degerlere gore, her bir kalemin yillik toplam parasal
kullanimi, yillik kullanim miktarlar1 ve birim maliyetleri ¢arpilarak bulunmus ve son

siitunda belirtilmistir. Ornegin devaminda,, envanter kalemleri burada bulunmus olan
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yillik parasal kullanim tutarlarina gére dnem derecesini belirlemek iizerek biiyiikten

kiigiige dogru siralanacaktir.

Cizelge 3.2 : ABC smiflandirmasi i¢in bir 6rnek.

Yillik Yillik

Kalem Kullanim Birim Parasal
No Miktar1 Maliyet  Kullanim
1 1100 2 2200

2 600 40 24000

3 100 4 400
4 1300 1 1300
5 100 60 6000
6 10 25 250
7 100 2 200
8 1500 2 3000
9 200 2 400
10 500 1 500

Cizelge 3.3’de ise, verilen 6rnegin hesaplamalar1 ve sonuglar1 yer almaktadir. Her bir
envanter kalemi once kalemlerin yillik parasal kullanimina goére biiyiikten kiigiige
dogru siralanmigtir. Sonra ¢izelgeye kiimiilatif parasal kullanimi siitunu eklenmis ve
bu siitunda yillik parasal kullanim kiimiilatif olarak yazilmistir. Yine ilave iki
kolonda, once birikimli parasal kullanimlar tiim kullanima gore yiizde olarak
yazilmis sonra da kalemlerin kiimiilatif yiizdeleri yazilmistir. Ornegimizde 10 kalem

bulundugu i¢in kalemlerin ylizdesi %10’ar olacak sekilde artarak ilerlemistir.

Cizelge 3.3 : ABC analizi 6rnegi adimlari.

Yillik Kiimiilatif Yiizdece Kalemlerin
Kalem  Parasal Parasal Kiimiilatif Kimiilatif ~ Envanter

No Kullanim Kullanéim  Parasal Kullanim Yiizdesi Sinifi

2 24000 24000 62,7% 10% A

5 6000 30000 78,4% 20% A

8 3000 33000 86,3% 30% B

1 2200 35200 92,0% 40% B

4 1300 36500 95,4% 50% B
10 500 37000 96,7% 60% C

3 400 37400 97,8% 70% C

9 400 37800 98,8% 80% C

6 250 38050 99,5% 90% C

7 200 38250 100,0% 100% C

30



Sonugta, nesnelerin ilk %20’sine tekabiil eden 2 ve 5 numarali kalemler A sinifi
envanter, %30’una tekabil eden 8,1,4 numarali envanter B smifi envanter ve
%50’sinine karsilik gelen geri kalan envanter de C sinifi olarak belirlenmistir. Diger
yandan, yiizdece kullanim degerleri, daha once bahsedildigi gibi her ornekte tam

“80-20” oranina karsilik gelmedigi bu drnekte de goriilmektedir.

Cizelge 3.4 : ABC analizi 6rnegi atanan siif ve yiizdeleri.

Kalemce Yiizdece
Simf  Kalemler Yiizde Kullanim Degeri
A 2,5 20% 78%
B 8,14 30% 17%
C 10,3,9,67 50% 5%

Sonugta siniflandirmalar1 A, B veya C olarak gergeklestirilen envanterin kontrol
bicimleri ve politikalar1 6nem derecelerine ve diger kisitlara gore belirlenir. Ayrica
her envanter sinift i¢in ayr1 bir stok yonetim ve siparis modeli segilebilir. ABC
analizinde, siniflara ve 6nem derecelerine gore yaygin olarak uygulanan yaklagimlara

bir 6rnek ¢izelge 3.5’de verilmistir.

Cizelge 3.5 : A,B,C smiflar1 i¢in envanter polkalari.

Kontrol Giivenlik Verimlilik
Sif Derecesi Stoku Calismalari
A Siki Diisiik Oncelikli
B Normal Orta Az oncelikli
C Asgari Yiiksek Onceliksiz

3.2 Cok Kriterli ABC Analizi

Geleneksel ABC analizi gerek kullanimin kolayligi ve yararli sonuglar1 sayesinde
uzun yillardir ¢cok yaygin bir kullanima sahip olsa da, yetersizlikleri de pek ¢ok
caligma tarafindan ele alinarak elestirilmis ve bu elestirilerden hareketle pek ¢ok
teorik ve uygulamali ¢alisma yapilmistir (Ramanathan, 2006). Bu elestirilerin en
onemlisi, geleneksel ABC siniflandirmasinin envanteri siniflandirmada yalnizca
yillik kullanim degerini g6z oniline aliyor olmasidir. Ancak ozellikle giliniimiizde
isletmeler igin  envanterin  smiflandirilmasinda, o6nem ve Onceliklerinin
belirlenmesinde yillik kullanim maliyetinin disindaki faktorler de ¢ok ciddi onem

kazanmistir (Silver, 1998). Envanterin tedarik stireleri, ¢alisilan tedarikgilerin
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giivenilirlikleri, tedarik kaynagmi ithal mi, yerli, fason mu gibi sorular tedarik
yoniiyle ayirt edici olurken, liretim siiregleri yoniinden parcalarin kritikligi, kac ayri
yerde kullanildigi, ikame edilebilirligi gibi sorular onem kazanmaktadir. Diger
yandan depolama kosullar1 envanter c¢esidine gore degisiklik arz etmektedir
(Glivenir, 1998). Bu bir maliyet faktorii olarak goriilebilecegi gibi, baska
nedenlerden Otiirli depolama kisitlart bulunabilecegi géz Oniine alinmak zorunda
olup, envanter siniflandirmalarinda 6nemli bir karar etkeni haline gelmektedir.

Iste ortaya ¢ikan bu eksiklere bir ¢oziim onerisi olarak bahsi gegen kriterleri ve
benzerlerini de goz Oniine alacak c¢esitli ¢ok kriterli siniflandirma modelleri tiretilmis
ve uygulanmistir.  Geleneksel yontemde g6z Oniline alinamayan kriterlerin ¢ok
kriterli yontemlerde dikkate alinmasi esas 6nemli yenilik iken diger yandan bu bagla
bir uygulamayr daha beraberinde getirmistir. Yalnizca kantitatif ve objektif
degerlendirmeler yapmak, siniflandirmada uzmanlarin ve yoneticilerinin de
goriiglerini dikkate alabilecek modeller gelistirilmistir. Zira birden fazla kriterin
onem derecelerinin ve smiflandirmaya  etkilerinin  belirlenmesinde  bu
degerlendirmelere ihtiya¢ duyulmustur. Cok kriterli siiflandirmalarda kullanilan

baglica metotlar sunlardir:

Matris Temelli YOntemler,
Dogrusal Optimizasyon Y ontemleri,

Analitik Hiyerarsi Siireci ve Bulanik Analitik Hiyerarsi Siireci,

A W np e

Sezgisel (Yapay Ogrenen) Yontemler.

3.2.1 Matris temelli yontemler

Matris esasli yontemlerden pek ¢ok karar verme probleminde yararlanildigr gibi cok
kriterli ABC smiflandirmalarinda da kriterlerin birbirlerine gore onceliklerinin
belirlenmesinde yararlanilan yontemler arasinda yer almistir (Ozgiiveng, 2011). Bir
onceliklendirme matrisi, pek ¢ok kriter arasindaki Onceligin belirlemesine yarar
(Nancy, 2004). Kullanim alan1 olduk¢a yaygindir. Cok sayida segenek ya da kriter
matris lizerine yerlestirilerek karsilagtirilir ve dnem dereceleri belirlenir (Leonard,
1999). Oncelikle karar siirecindeki amaclar ve bu amaglar dogrultusundaki kriterler
belirlenir. Cogunlukla sol silitununa degerlendirilecek amaclar, iist satira ise
karsilastirilacak kriterler yerlestirilir. Karsilastirma yapabilmek i¢in 1-5’lik veya 1-

9’luk olgekler kullanilir (Ozgiiveng, 2011). Karar verme araci olarak kullanilan
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degisik matris temelli yontemler vardir. Bunlarin bazilar1 yalnizca 6ncelik siralamasi
saglarken, bazilar1 agirliklar1 da belirleyerek siralama yaparlar. Diger yandan AHP
gibi yontemler de temelde matris tabanli yontemler olsa, basit karar matrislerinin
degerlendirme yontemleri olarak farklidir. Cogunlukla kararlarin birbirine gore
Oneminin belirlenmesinde yoneticilerin goriislerine bagvurulur veya uzmanlarin
goriiglerinden siibjektif olarak yararlanilir. Karar matrislerinin degisik formlar
olmakla birlikte, karar alternatiflerinin ya da segeneklerin tiim kriterlere gore tek bir
tabloda degerlendirdigi formlar1 da kullanilmaktadir (Url-3). Diger yandan TOPSIS
ve 2004 yili sonrasinda VIKOR kullanimi yayginlasan baslica matris tabanl
yontemlerdendir. Cok kriterli ABC smiflandirmasi amagli Flores ve Whybark.
(1986) tarafindan yapilan bir caligma, matris temelli c¢ok kriterli ABC
smiflandirmalarina 6rnek olarak verilebilir. Bu ¢alismada iki kriter olarak envanterin
toplam parasal kullanim ve ikinci bir kriter matris formunda karsilastirilmis ve

onceligi belirlenmistir (Flores ve Whybark, 1986).

3.2.2 Basit agirhikh dogrusal optimizasyon

Lineer optimizasyon olarak da anilan bu yontem yoOneylem arastirmasinin temel
araclarindan biridir ve hemen her alanda kullanimina rastlanabilir. Lineer
programlamanin yayginlagmasi ¢6zim metodu  olarak 1947°de Dantzing’in
Simpleks algoritmasmi iiretmesiyle olmustur (Ozgiiveng, 2011). Basit agirlikh
dogrusal programlama, modelde belirtilen degisken ve kisitlar cergevesinde amag
fonksiyonunu en iyilemeye ¢alisir .Kisitlar esitlik ya da esitsizlik seklinde olabilecegi
gibi, bu en iyileme, en kiiciikleme veya en biiylikleme seklinde olabilir. Y&ntemin
esas kullanim amaci, kit kaynaklarin bulundugu problemlerde, bu kaynaklar1 en etkin
sekilde nasil kullanabiliriz sorusuna her kaynaga bir kullanim agirlig1 tespiti yapan
deterministik bir yontemdir (Demirel, 2007). Basit agirlikli dogrusal optimizasyonun
cok kriterli ABC smiflandirmasinda kullanilmast ilk olarak Ramanathan (2006)’1n
bir ¢aligmasinda, [R. Ramanathan, ABC inventory classification with multiple-
criteria using weighted linear optimization] , bir model olarak Onerilmistir. Bu
calismada veri zarflama analizine benzer bir yaklasimla basit agirlikli dogrusal
programlama ile ABC analizi ger¢eklestirilmistir. Daha sonra bu calismay1 temel
alan bagka c¢alismalar bu modele c¢esitli eklentiler yaparak yeni model onerilerinde

bulunmuslardir (Zhou ve Fan, 2006). Model, N envanter kaleminin, A, B, C

33



siiflarina ayrilmasinda J adet kriter oldugunu varsaymistir. Bu simiflandirmada, m.
envanterin j. kriter agisindan etkisi ymj ile tespit edilecektir. Tiim kriterlerin 6nemini
amac1 pozitif olarak etkiledigi varsayilmistir. Yani tiim kriterler agisindan, elde
edilecek puanlara gore, puanm1 daha yiiksek olanin 6énemi daha yukarida olacaktir.
Eger negatif iliskili bir kriter bulundugu biliniyorsa uygun ydntemlerle modelde
pozitif bir hale donistiiriilerek kullanilacaktir. Buna gére model sdyle belirtilmistir
(Ramanathan, 2006):

J
MaX D Vi Yo
J=1

J
> Vo Yoy LN=12,.N, (3.1)
J=1

Vy 20,1=12,...,d.

Bu modelde amag fonksiyonu tiim kriterlerle pozitif olarak iliskilidir ve fonksiyon
bir envanterin siniflandirmadaki 6nemi icin tiim kriterlere gore toplam performansini
temsil etmektedir. Model ¢oziildiigiinde m. envanter i¢in optimal envanter skorunu
verecektir ve amag¢ fonksiyonu her envanter icin yenilendiginde tiim envanter
kalemleri i¢in skorlar belirlenecektir. Bundan sonra belirlenecek skorlar, envanterin
siiflandirmasinda kullanilacaktir (Ramanathan, 2006). Ancak basit agirlikli dogrusal
optimizasyona dayanan bu yontem bazi yonlerden eksik bulunarak elestirilmistir.
Bazi1 durumlarda, 6rnegin oldukca degerli bir envanterin bazi durumlarda 6nemsiz bir
kriterden dolay1 yanlis siniflandirilmasi s6z konusu olabildigi iddia edilmistir (Zhou
ve Fan, 2006). Buna ¢oziim Onerisi olarak modele bazi eklemeler yapmayi
getirmislerdir. Buna gore eger model toplam skor performansi 1 ve yukarisinda
olanlar kosulu ile isletilirse daha dogru bir kisitla girdiye gore veri zarflama analizi
benzerinde oldugu gibi bir yaklasim kullanilarak daha iyi bir smiflandirma
performansi elde edilebilir. Model asagidaki gibi degistirilmistir (Zhou ve Fan,
2006):

N
bl =min > wyy,, >1,

n=1
J
SEY ViV <1, (3.2)
J=1
n=12,..,N,

win > 0.
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Zhou ve Fan (2006)’dan sonra basit agirlikli dogrusal optimizasyon yontemine dayali
bir model 6nerisi de Ng (2006) tarafindan yapilmistir. Bu modelde farkli olarak karar
vericilerden kriterler arasinda yalnizca Onemine gore bir siralama yapmalar
beklenmekte. Bir agirlik belirlenmesi istenmemekte ve gerekmemektedir. Bu model
Ramanathan (2006)’1n modeline alternatif bir agirliklt dogrusal optimizasyon modeli
onermekte iken, ¢oziim yaklasimini daha da basitlestirmeyi hedefliyor (Ng, 2006).

Bu alternatif bir agirlikli dogrusal optimizasyon modelinde, I tane envanter kalemi, J
kritere gore siniflandirilacaktir. Oncelikle tiim 6lgiitleri karsilastirilabilir hale getiren
bir 6n doniisiime ugratilarak, 0-1 dlgegine getiriliyor. ikinci bir déniisiimde ise, karar
vericilerin kriterleri onemlerine gore siralamasi isteniyor ancak bu siralama kantitatif
bir yontem Onerisinde bulunulmak yerine dogrudan 6znel goriislere basvuruluyor.
AHP’deki gibi bir agirliklandirma yerine yalnizca siralama yapilmasi isteniyor
olmasi burada ayirt edici olarak goziikiiyor. Hg nin alternatif modeli (3.3) soyle ifade

ediliyor (Ng,, 2007):

N
max Si = Zwij Yij
n=1
J
st w1, (3.3)
J=1

Wy~ W, 20, j=12,.,(J -1)
W, >0, j=12,.,J.

Ng’nin calismas1 kisitlar  degistirilerek  Hadi-Vencheh (2008) tarafindan
tyilestirilmistir ve elde edilen siiflandirma sonuglarinin 6nceki modellerden daha iyi
oldugu iddia edilmistir. Bu model (3.4) ve yeni kisitlar1 s6yle belirlenmistir (Hadi-
Venchenh, 2010):

N
max Si = Zwij Yi
n=1
S
S.t.ZWj =1, (3.4)
J=1

Wy > W 20, j=12,0.,( 1)

W, >0,j=12,.,J.

Bu caligmalardan sonra da benzer sekilde basit agirlikli dogrusal optimizasyona
dayanan cesitli modeller onerilmis ve modeller arasinda karsilastirmalar yapilmistir

(Chen ve dig. 2008). Bu caligsmalarin biiyiik bir cogunlugu i¢i hem kullandiklar1 veri
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setini saglamis olmasi hem de ¢ok kriterli siniflandirma yaklagimi yoniiyle onciilitk
etmesi agsisindan Flores ve dig. (1992)’nin [Management of multi-criteria inventory

classification] ¢calismasinin 6nemine ayrica isaret etmekte yarar vardir.

3.2.3 Analitik hiyerarsi prosesi (AHP)

Analitik Hiyerarsi Prosesi veya Analitik Hiyerarsi Siireci olarak bilenen yontem, ¢cok
kriterli karar problemlerinin ¢éziimiinde ¢ok yaygin olarak yararlanilan ve oldukca
kullanish olan karar verme ydntemlerinden bir tanesidir. Oncelikle problemin amaci
ve degerlendirme kriterleri tespit edilir. Kriterler bir hiyerarsi icerisinde belirtilir ve
kriterlerin agirliklar1 karar vericilerin kararlarina dayanarak matrisler yardimiyla
belirlenerek en iyi secenek belirlenir. Birden fazla Olgiitin bulundugu Kkarar
problemlerinin ¢oziimiinde Thomas L. Saaty’nin gelistirmis oldugu analitik hiyerarsi
slireci, mevcut alternatiflerden hangisinin en iyi se¢enek oldugunun belirlenmesinde,
karara iligskin olgiitleri onceliklerini 6nce birbirine gore kiyaslayarak belirleyen ve
sonra buna gore segeneklerin degerlendirilmesini saglayan bir karar verme teknigidir.
(Saaty, 2001). Temelleri 1960’larin sonunda Myers ve Alpert tarafindan olusturulan
AHP’nin ilk defa bir model olarak ortaya konulup uygulanmasi ise 1970’lerin
sonunda Thomas Saaty tarafindan gerceklestirilmistir. Saaty modelinde kullandig 1-

9 6lgcegi bugiin AHP’nin karsilastirma matrislerindeki baglica olgektir.

Cizelge 3.6 : Saaty’nin AHP’de kullandig1 1-9 degerlendirme 6l¢egi (Saaty, 2001).

Onem Degeri  Deger Agiklamasi

Her iki faktoriin esit 6neme sahip

1. kriter 2. kriterden daha 6nemli olmasi

1. kriter 2. kriterden ¢ok 6nemli

1. kriter 2. kritere nazaran ¢ok giiglii bir 6neme sahip

1. kriter 2. kritere nazaran mutlak {istiin bir 6neme sahip
2,4,6,8 Ara degerler

O© NO1TWwpE

AHP karar verme siirecini Once bir hiyerarsi icerisinde modeller daha sonra
kullandig1  6lgeklendirme sistemi ve matrisler yardimiyla dilsel o6lgekteki
karsilastirma kararlarini kolayca ol¢iilebilir sayisal bir hale doniistiirerek hiyerarsik
yapida dagilan agirliklandirmalar seklinde puanlayarak ¢ozer (Saaty, 2001). AHP’ nin

degerlendirme siirecini su 8 agsama halinde siralayabiliriz;

1. Karar probleminin amaci belirlenir,

2. Problemin kriterleri ve secenekler belirlenir,
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Karar hiyerarsisi olusturulur,

Kriterlerin agirliklar1 i¢in ikili karsilagtirma matrisleri olusturulur,
Seceneklerin degerlendirilmesi i¢in ikili karsilagtirma matrisleri olusturulur,
Karsilastirma matrislerinin tutarliliklar 6l¢tliir,

Matrislerin sonucu olarak agirlik ve puanlar belirlenir,

© N o 0o &~ W

Karar sonucunu veren agirlikli puanlar bulunur.

Karar problemin amaci hiyerarsinin en iistiinde yer alir, amaci dogrudan belirleyen
kriterler ise amacin hemen altinda yer alir. Problemde eger alt kriterler var ise, her
bir kriterin altinda o kritere iligkin alt kriterler bulunur. Hiyerarsinin en altinda ise bu
kriterlere gore degerlendirilecek secenekler yer alir. Daha sonra karsilagtirma
matrisleri olusturularak, karar vericinin degerlendirmeleri alinir. Eger birden fazla
karar verici varsa, bunlar ayr1 ayr1 alinarak her ikili karsilastirma igin grup kararini
temsil eden ortak matrislerde birlestirilirler (Saaty, 2001). AHP’nin degerlendirme
siirecinde iki ¢esit karsilastirma matrisi bulunur. Birinci ¢esit matris, kriterlerin 6nem
derecelerinin yani agirlik vektorlerinin belirlenmesi i¢in kriterlerden olusturulan ikili
karsilagtirma matrisidir; varsa eger alt kriterler i¢in de benzer sekilde alt kriter ikili

karsilastirma matrisleri olugturulur (Halag, 1991).

a; 8y . b11
Ay 8y e By, b21
Ak = Bk =
_anl anz ann_ _bnl_

Sekil 3.7 : nxn boyutlu bir ikili karsilastirma matrisi ve agirlik vektorii.

Ikinci cesit ikili karsilasirma matrisleri igin, segeneklerin her kritere gore
degerlendirmeleri i¢in olusturulur. Bu matrislerde bir kriter agisindan segenekler
birbirine gore degerlendirilir. Karsilasgtirma matrislerinin tiimiinde i=j oldugunda
yani, iki ayn1 unsur birbiriyle karsilastirildiginda birbirine gore tstiinliigii olmayip es
olacagindan kdsegen {izerindeki karsilastirma degerleri 1 olacaktir. Karsilagtirmalar
kosegenin lizerinde kalan alan iizerindeki kisim i¢in yapilarak, ayni sorulara tersten
bir sekilde tekrar cevap verilerek zaman kaybedilmez, zira zaten bir matriste

yeterince ¢ok soru vardir. Ornegin, nxn boyutlu bir matristeki cevaplanmasi gereken
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soru sayist n(n-1)/2 tanedir. Matrisin altinda kalan alan, i=) kosegenine simetrik

olacak sekilde matrisin Ustiindeki degerler 1/ a;olarak alinarak tamamlanir, yani

matrisin altindaki eksik degerler a;=1/a;olacak sekilde doldurulur (Halag, 1991).

Ancak bu karsilastirmalarda her bir soruya verilen cevap birbirine gore yeteri kadar
tutarli olmayabilmektedir. Bu cevaplar karar verici tarafindan 6znel degerlendirmeler
seklinde yapildigindan verilen cevaplar bazen tutarsiz olabilmektedir. Karsilagtirma
matrislerinin bu tutarsizliklarinin kabul edilebilir bir limiti vardir. Bunun igin
tutarlilik orami ve indeksinden yararlanilir. Tutarlilik orani denilen CR degeri (ki
aslinda bir matris igerisindeki tutarsizlifin biiyiikliigiine isaret eder ve tutarlilik ile
negatif iligkili bir degerdir) 0 ile 1 arasinda degigsmektedir. Tutarli bir matris i¢in CR
degerinin {ist smir1 0,10 olarak kabul edilmistir ve bu oranin lizerinde CR degerine
sahip matrislerin degerlendirmelerinin tutarsiz oldugu kabul edilir ve yeniden gézden
gecirilmesi istenir. CR degerinin hesaplanmasinda tutarlilik indeksi olan CI
formiiliinden ve matris boyutuna gore belirlenmis tesadiifi tutarlilik indeksi olan RI
degerinden yararlanilarak hesaplanir (Saaty, 2001). Matris boyutuna gore tesadiifi

tutarlilik indeksleri cizelge 3.7°de verilmistir.

Cizelge 3.7 : Tesadiifi tutarlilik indeksleri.

Matris Boyutu 3 4 5 6 7 8 9 10
Tesadiifi

Tutarlilik 052 0,89 1,11 1,25 1,35 1,4 1,45 1,49
Indeksi

Tutarlilik indeksinin  hesaplanmasinda matris boyutu n ve A degerinden

yararlanilarak esitlik (3.5)’te verilen CI formiilii ile hesaplanir:

A _.—N
Cl =—m;k5_1 (3.5)

Buradaki 4 maksimum degeri ise, ikili karsilastirmalar matrisi ile agirlik vektoriiniin

carpilmasi sonucu elde edilen yeni matris yardimi ile bulunur. Carpim sonucu
bulunan vektoriin i. elemani, yeni vektdriin i. elemanina bdliinerek elde edilen
degerlerin toplami eleman sayisina boliinerek A maksimum degeri elde edilir.
Sonugcta tutarliliklart da saglanan matrislerle agirliklandirilmis birlesik karar vektori

olusturulur. Bu vektor 6nce secenek degerlendirme matrislerinin deger vektorlerinin
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varsa alt kriterlerin agirliklart ile ¢arpilip toplanmasi ile yoksa dogrudan kriter
agirliklar1 ile carpilip toplanmasi ile nihai karar vektorii elde edilir. Bu vektor
degerleri toplam1 1 olacak sekilde her bir secenegin elde ettigi gorece puanlarini
verir. Seceneklerin aldiklar1 puanlara gore yiiksekten diisiige dogru siralanarak
degerlendirme yapilir. En iyi secenek, en yiiksek bilesik agirlikli puant almis olandir.
Isletmelerde bazi durumlarda, puanlarin birbirine ¢ok yakin olmasi sz konusu ise,
modele dahil edilmemis baska faktorler de gbz oniine alinip inisiyatif kullanilarak
karar vericilerin en iyi secenek yerine en iyi ikinci hatta lglincli se¢enegi tercih
etmesi dahi s6z konusu olabilir. Sonugta AHP’ nin karar vermede olduke¢a kullanish
ve yardimci bir ara¢ oldugu, ancak mutlak kararin isletme yoneticilerinde ya da karar

vericilerde oldugu unutulmamalidir.

3.2.4 Bulanik analitik hiyerarsi prosesi

AHP oldukca anlasilir bir yapiya ve yaygin kullanima sahip olmasina karsin, karar
verme siirecinde karar vericilerin diislinlis bi¢imini ¢ok iyi yansitamadigi yoniiyle
elestirilmis ve buna bir ¢ziim 6nerisi olarak bulanmik AHP ortaya cikmistir. Ik defa
Zadeh (1965) tarafindan tanimlanan bulanik kiimeler mantigimin AHP’de
kullanilmasina dayali bir yontemdir (Basligil, 2005). Bulanik kiimelerde bir
elemanin bir kiimeye ait olup olmadig: aidiyet derecesi ifade eden bir iiyelik degeri

ile tanimlanir (Cebi ve dig. 2010). Aitlik derecesi x, 0 ve 1 arasinda degisen bir

deger alir. Burada 0 kiimeye hi¢ ait olmamayi, 1 tamamen ait olmaya ifade ederken,
ara degerler degerin biiyiikliigli dlgiisiinde kismi aidiyeti sembolize eder. Bulanik
kiimelerde, aidiyetlik derecesi liggen, yamuk, ya da Gauss egrisi gibi yaygin bilinen
cesitli fonksiyonlar ile ifade edilebilecegi gibi, ¢esitli olarak 6zel fonksiyonlarla da
tanimlanabilir (Basligil, 2005).

Bulanik kiimelerin amaci, ger¢ek hayatta karsilasilan ve insan diisiinlis bigiminde de
yer alan belirsizlik ve bulaniklar1 da kantitatif olarak ifade etmeyi amaclar (Cebi ve
Kahraman, 2007). Buna basit bir 6rnek olarak renkler verilebilir. Ara tonlardaki bir
rengin hangi renk oldugu soruldugunda, hangi ana renklere ne yakin oldugu, ne
kadar benzedigi lizerinden degerlendirmeye ¢alisiriz. Yani higbir ana renge uymayan
ara bir rengi, ana renklere aidiyeti Olclisiiyle tanimlamaya calisiriz. Bulanik

kiimelerde yaygin kullanilan ifadelerden biri de {iggen bulanik sayilardir. (I, g ,u)

seklinde gosterilir ve bu sayidaki parametreler, birinci sayr miimkiin en kiiciik degeri,
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ikinci say1 olabilecek ideal degeri, iiclincii sayr da miimkiin en biiyiik degeri ifade
eder. Uggen saymin lineer olarak gdsteri yine bir iiyelik fonksiyonu ile belirtilebilir

(Kahraman ve dig, 2002):

0, X <1,
(x=-1)/(m-1), 1<x<m,
(U=x)/(u-m), m<x<u,
0 X > U.

pu(xIM) = (3.6)

Bulantk AHP modelinde bu karsilastirma matrisleri bulanik sayilar yardimiyla
olusturulur. Bu noktada degerlendirmeler i¢in uzmanlarin goriislerine bagvurulur ve
matrislerin degerlendirmeleri yapilir (Cebi ve dig. 2010). Karsilastirmalarda su
bulanik sayilar igin ¢izelge 3.8’deki sozel ifadeler tanim olarak verilebilir. Bu
bulanik sayilar ve tanimlar ile hazirlanmig bir ikili karsilagtirma matrisi 6rnegi
cizelge 3.9°da verilmistir. Benzer sekilde bulanik sayilarla analitik hiyerarsi siirecinin
adimlan siirdiiriilerek gerekli hesaplamalar yapilir ve nihai karar matrisi sonucu
bilesik agirlik 6nem derecelerine ulasilarak seceneklerin dnemleri veya Oncelikleri

belirlenmis olur.

Cizelge 3.8 : Ornek bulanik sayilar ve tamimlari (Baslhgil, 2005).

Bulanik Sayr Onem Tanimi
(1,1,1) Esit, denk
(2/3, 1, 3/2) Az giiclii
(3/2,2,5/2)  Orta giiglii
(5/2,3,7/2)  Cok giiclii
(712, 4,9/2) Mutlak, kesin

Cizelge 3.9 : Bulanik ikili karsilastirma matrisi (Basligil, 2005 ten uyarlanmaistir).

Kriterl Kriter2 Kriter3
Kriterl 1,1,1) (3/2,2,5/2) (213, 1, 3/2)
Kriter2 (2/5, 1/2, 2/3) 1,1,1) (372, 2, 5/2)
Kriter3 (2/3,1,3/2) (2/5,1/2,2/3) (1,1,1)

3.2.5 Sezgisel (yapay 6grenen) yontemler

Yapay oOgrenme yontemleri de dedigimiz sezgisel yontemler de ¢ok kriterli
siniflandirma  amach  kullanilan  yontemlerdir ve giderek uygulamalar

yayginlagsmaktadir. Her biri birer veri madenciligi arac1 olan bu ydntemleri diger
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yontemlere gore belirli avantajlar1 ve dezavantajlart bulunmaktadir. Avantajlar
arasinda, veriler arasindaki sakli iligkileri kesfedebilmeleri, 6grenme Ozellikleri
olmasi, eksik veri oldugunda da smiflandirma yapabilmesi ve tahminlerde
bulunabilmeleri sayilabilir. Diger yandan, kullanimlarinin ve uygulamalarinin
karmagik olmast ve uzmanhk gerektirmesi ve ¢ogunlukla sonuglarin
yorumlanmasinin zor olmasi ise dezavantajlari olarak sayilabilir (Alpaydin, 2004).

Bu yonetmelerin baglicalar1 arasinda, yapay sinir aglari, genetik algoritmalar, karar
agaclar1 ve destek vektor makineleri olarak siralanabilir. Bu yontemler ileride bir
boliim halinde yapay 6grenme yontemleri basligi altinda basli basina ele alinacagi

icin burada ayrica detaylarina girilmemistir.
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4. YAPAY OGRENME (MAKINE OGRENMESI)

Makine 6grenmesi olarak da bilinen yapay 6grenme yontemleri, verim madenciligi

icin gelistirilmis 6grenen algoritmalardir.

4.1 Veri Madenciligi Kavram

Veri madenciligi kavrami, giinlimiizde gelisen depolama teknolojileri ile birlikte
hizla biriken veri kiimelerinin artarak adeta dag gibi oniimiize yigiliyor olusundan
hareketle tiretilmis bir ifadedir. Diger yandan bu veriler igerisinde faydali bilgilere
ulagsmak ise bir bu veri yigim arasinda bir madenci titizligi ile ¢alismay1 gerekli
kilmaktadir (Zhong ve Zhou, 1999). Zira veri yignlari kendi basina bilgi degeri

tagimaz ve her bilgi amacimiz dogrultusunda faydali olmayabilir.

En genel anlamda veri madenciligi, veri yiginlarindan istedigimiz faydali bilgilerin
elde edilmesinde, verilerin iginde sakli kaliplari, baglant1 ve iliskileri ortaya ¢ikarma
stireglerinin tiimii olarak tanimlanabilir (Witten ve dig, 2011). Baska bir tanimda ise
istatistiksel yontemlerden faydalanilarak verilerden anlam c¢ikartma, calismalari
yaygin olarak veri madenciligi olarak adlandirilir seklinde ifade edilmistir. Ancak
veri madenciligini (VM) gesitli verilerden anlamli ve ise yarayan bilgilerin kesfi
olarak ifade eden ve bu baglamda “madencilik” kavramina “bilgi kesfi” kavramiyla
atifta bulunan tanimlamalar da yapilmaktadir (Url-3). Literatiirde, Paolo (2003)
tarafindan VM icin yapilmis tanimlardan biri de soyledir: “Onemli iliskilerin ve
oriintiilerin acgikca goriillemedigi karmasik bir gozlem kiimesinde Onceden
bilmedigimiz bir bilgiyi ¢ikarabilmek icin bir¢cok alt kisimdan olusan bir analitik
yontemler biitiiniidiir.” (Koksal, 2010). Burada bahsi gegen analitik yontemler, belirli
otomatik islemler olabilecegi gibi kismi otomatik diyebilecegimiz sekilde analizcinin
arama ve kesif adimlarinda zaman zaman miidahil oldugu noktalar da bulunabilir.
Verilerin i¢inde kesfedilen “kalip”lar istatistiksel olarak anlamli olmakla beraber,
sonucunda bir fayda saglamasi beklenir ki bu fayda isletmeler agisindan genellikle
ekonomik bir karsilik ifade etmelidir (Witten ve dig, 2011). VM ¢alismalarinda sanal

ortamlarda depolanmis veriler bilgisayar ve yazilimlar araciligiyla gesitli islemlere,
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arama siireglerine ve analizlere tabi tutularak faydali olmasi umulan yeni bilgiler elde
edilmeye calisilir. Bir kisim miihendisler, iktisatgilar veya istatistik¢iler daha ¢ok
verileri arastirma ve analiz slireglerinde kullanilan mevcut yontemleri gelistirip diger
yandan yeni yontemleri ortaya koyarken; diger bir kismi ise bu mevcut teknikleri
ihtiya¢ duyduklar1 alandaki verilerde uygulamalar yaparlar. Teori ve pratigin
birbirini tamamladig1 gibi, bu iki ayri nitelikteki ¢aligmalar birbirini tamamlayarak
ilerler. VM problemlerin ¢oziimiine hali hazirdaki veri tabanlarimi analiz ederek
yaklasir. Tiketici davranislarina iliskin ¢ok bilinen bir sorunu Ornek verelim:
rekabetin yiiksek oldugu bir pazarda kararsiz miisterilerin sadakatini saglamak.
Boyle bir pazara iligkin miisteri profillerinin ve alis veris tercihlerinin kayitli oldugu
bir veri taban1 problemin ¢oziim siirecine temel olusturacaktir. Daha once alis veris
yapmis miisterilerin davraniglar1 analiz edilerek, miisteriler O6zelliklerine gore
kategorilere ayrilabilir; farkli davranis kaliplarina sahip miisterilere farkli imkanlar
saglanabilir, alternatif hizmetler sunulabilir ve bdylece miisteri memnuniyeti ve
sadakati yiikseltilebilir. iste bdyle bir ¢dziimii {iretme veri tabanlarinda depolanmis
aralarindaki iliski pek de bilinmeyen yiginla veriye VM yontemleri uygulanarak
ortaya ihtiyacimiz olan yeni bilgiler ¢ikartilabilmektedir (Witten ve dig, 2011).

Asagida, sekil 4.1°de veri madenciligi ve gesitli kavramlarin iligkisi gosterilmistir.

Bilisim
Sistemleri

istatistik ve
Algoritmalar

Veri

Veritabanl A
eritabaniart Madenciligi

Yapay
Ogrenme

Sekil 4.1 : Veri madenciligi ve iliskili kavramlar.

Son donemde giderek artan akademik ilginin disinda, endiistride yayginlagtig1 baslica
alanlar arasinda; pazarlama, bankacilik, borsacilik, emlak¢ilik, sigortacilik, tip, ¢esitli

miihendislikler yer almaktadir. Basta tiriin sepeti ve miisteri segmentasyonu analizi
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amagli pazarlama alaninda; olugsmamis miisteri ihtiyaglarmin belirlenmesi ve
misterileri iletisimin iyilestirilmesi gibi amacglarla CRM alaninda; risk analizleri,
usulsiizliik tespiti, kredi derecelendirme gibi konularda bankacilik sektoriinde; hile
tespiti, hat yiikii tahmini gibi konularda telekomiinikasyon sektoriinde; hisse senedi
fiyat Ongoriisii, piyasalarin analizi gibi amaglarla borsacilikta; miisteri kayiplarinin
belirlenmesi, usulsiizliiklerin tespit edilmesi, emlak degerlerinin dogru tahmin
edilmesi gibi ¢alismalarda sigorta ve emlak sektorlerinde; hastaliklarin teshisi ve
tedavi ¢esidinin belirlenmesinde tipta; 6zellikle kalite kontrol ve lojistikte alanlarinda

endiistride uygulamalara rastlamak miimkiin (Tekerlek, 2010).

4.2 Veri Madenciligi Adimlari

VM islerini 5 ana adimda toplamak miimkiindiir; bunlar veri hazirlamasi, veri 6n
isleme, kesifsel madencilik, analizci-modelleyici islemler ve son olarak
degerlendirme ve yorumlama asamasidir. (Koksal ve dig, 2010) Veri madenciligi
siireci, verilerin toplanmasi ile baslar. Once veri kaynaklarna gidilir. Bu kaynaklar
veri ambarlar1 olabilecegi gibi internet araciligi ile web tarama yaparak da veri

toplamak miimkiindiir (Url-3).

Verileri toplanacak degiskenler belirlenir, toplanmis veriler bu degiskenlere gore
cizelgeler haline getirilir. Gerekli halde uygun 6rneklemler toplanan veriden alinir
veya verilerin tamamindan yararlanilir. Daha sonra veri 6n isleme dedigimiz siireg
gergeklestirilir.  Toplanan verilerde eksik, kayip, hatili veya tutarsiz bilgiler
bulunabilir. Bunlar veri temizlerime yapilarak ayiklanir veya uygun yontemlerle
diizeltilir. Hatalar giderilir, yanlis veriler diizeltilir veya veri kiimesinden ¢ikartilir.
Temizlenmis ve diizenlemis veriler, yapilacak analizlere veya kurulacak modellere
gbre uygun bir forma doniistiiriiliir (Coskun ve Karaoglu, 2011). Sayisal degerlerin
normalize edilmis degerlere doniistiiriilmesi ve logaritmik hale getirilmesi verilerin
dontistiiriilmesine 6rnek olarak verilebilir, kategorik haldeki sozel ifadelerin de
sayisal veriye doniistiiriilmesi de yine bagka bir 6rnek olarak gosterilebilir. Uygun
forma getirilmis veriler istenirse ¢esitli tekniklerle boyut olarak indirgenebilir veya
yiikseltgenebilir. Fazla boyut, analizlerde ve istatistiksel 6grenme fonksiyonlarindan
yanilgiya sebep olabileceginden indirgeme daha yaygin uygulanir. Ornegin problem
iliskin olmadig: diisiiniilen iliskisiz baz1 boyutlar digsarida birakilabilir. Yani kesif

stirecinde verilerin yalnizca bazi 6zellikleri géz 6niinde bulundurulur. Diger yandan
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bir takim veriler birlestirilebilir veya ¢esitli sikistirma yontemleri ile her bir
degiskene ait birden ¢ok oOzellik tek bir boyut seklinde ifade edilen bir hale
doniistiiriilebilir. Ayrica bazi analizler sadece kesikli sekildeki verilere uygundur.
Dolayisiyla siirekli veriler belirlenen kriterlere veya bilinen istatistiksel yontemlere
gore kesikli hale doniistiiriilebilir. Sonucta kullanilacak fonksiyonlara, olusturulacak
modellere ve yapilacak analizlere en uygun veri yapisi olusturulur (Hu ve Zhang,
2008). Asagida gizelge 4.1°de veri madenciliginin baslica adimlar1 ve agiklamalar
Ozet halde verilmistir.

Cizelge 4.1 : Veri Madenciligi Baslica Adimlar1 ve Agiklamalari,
Koksal ve dig. (2010)’dan uyarlanmastir.

VM Adimlar1  Alt islemler Aciklama

Verisi toplanacak degiskenleri belirleme,
tablo haline getirme, drneklemler
alinmasi

Veri Kaynaklaria Ulagma

Veri Hazirl .
ert Hazilama Veri Toplama

. . K kir1, eksik ilgiyi
Veri Temizleme 'aylp, aykiri, eksi erya tu}arlz bilgiy
silme veya uygun sekilde diizeltme

Normallestirme, logaritmik hale getirme

Veri Dontistiirme . e .
} veya kategorik veriyi sayisal hale getirme

Veri Onisleme

Veri Indirgeme Boyut indirgeme, veri sikistirma

. Kesikli hale getirme, hi ik
Uygun Veri Yapisi Olusturma estici hiale getirme, yerarsix yapt

olusturma
Kiimeleme Ortalama, varyans analizi vb.
Kesifsel Ozetleme Nokta dagilim grafigi vb.
Madencilik Birliktelik Kurallarini
Cikarma
Dogrusal Modeller, Bayes Aglari, Karar
Agaglari, Bulanik Mantik, Yapay Sinir
Smiflandirma Aglari, Genetik Algoritma, Destek
Analizci- Vektor Makineleri, vb.
Modelleyici . Regresyon, Zaman Serileri, Karar
. Tahmin o A
Islemler Agaglari, Yapay Sinir Agaglari, vb.
Yanit Yiizeyi Metodu, Taguchi Metodu,
Optimizasyon Yapay Sinir Aglari, Genetik Algoritma
vb.
Degerlendirme Gorsel Araglar, Diyagramlar, Karar
ve Yorumlama Tablolari, Karar Agaglart vb.

Biitiin bu agmalar aslinda VM’nin asil amac1 olan kesifsel madencilik i¢indir. Bunun
i¢in amaca uygun uygun bir model olusturulur. Her amaca yonelik farkli istatistiksel
teknikler, degisik fonksiyonlar bulunur. Bazi modellerde elde verilerin bir kismi
egitim verisi ve analiz verisi olarak ayrilir. Ornegin %70 egitim verisi, %30 analiz

verisi seklinde ayrilabilir. Uygun algoritmalar kullanilarak, veriler kiimelere
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ayrilabilir, smiflandirilabilir; ileriye doniik tahmin veya optimizasyon uygulamalari
yapilabilir. Birden fazlan teknik ve ¢ok sayida fonksiyondan yararlanilip, en iyi
sonucu veren algoritma kullanilarak en faydali sonuglara ulasilmaya ¢alisilir (Tang
ve dig, 2005). Elbette son olarak elde edilen sonuglar degerlendirilir; diyagramlar,
karar tablolar1 veya karar atlaslar1 gibi gorsel araglar yardimlari ile amaca uygun

sekilde yorumlanir.

4.3 Yapay Ogrenme Kavram

Bir islemi yapabilmek, bir karar vermeyi veya bir en iyilemeyi gergeklestirmek igin
basit veya karmasik cesitli bagintilara ihtiya¢ vardir. Bu mantiksal veya iliskisel
bagintilarin belirli formlarindan matematikte fonksiyon olarak bahsederiz. Daha
genel olarak, belirli bir isle cesitli sirali ve baglantili islemleri belirten kurallar
biitiiniinii matematikte veya bilgisayar bilimlerinde “algoritma” olarak ifade ederiz
(Stone, 1972). Buna ragmen giinlik hayattaki yaptigimiz veya is diinyasindaki
yapilan pek ¢ok igin algoritmasina dair bir bilgimiz yoktur (Alpaydin, 2011). Bunlar
insana Ozel bir yetenek olarak bahsedilmis “0grenme” sayesinde gercgeklestirilir.
Basit birka¢ 6rnek olarak sayarsak; bir insanin yliziinii veya sesini tanima, spam bir
e-maili digerlerinden ayirt etme, herhangi birisine ait ilk defa goriilen bir el yazisini
tantyip okuyabilme gibi insan i¢in olduk¢a kolay olan bu islemleri bir algoritma
bilmeye gerek duymadan gergeklestiririz. Ancak bu basit gibi goziiken islemleri
giinlimiiz matematik ve bilgisayar bilimlerindeki ifade edebildigimiz algoritmalar
haline doniistirmek istersek olduk¢a karmasik bir problemle karsi karsiya
oldugumuzu goriirtiz. Boylesi basit goriinen isler i¢in bir¢ok uzmanlik bilgisine
basvurularak, uzun ve zor zahmetler sonrasinda dahi olusturulan algoritmalarin,
degisik kosullar altinda veya bazi1 6zel durumlarda hi¢ de istenmeyen bir sekilde
hatali sonuglar verebilme ihtimali hep bulunmaktadir. Iste bdylesi problemlerin
¢oziimiinde insandaki 6grenme yetisinden ilham almis olan bir yaklasima ihtiyag
duyulmaktadir. Bu yaklasimin adi: “makine 6grenmesi” veya daha yeni ifadesiyle

“yapay 6grenme”dir (Paola, 2003).

Bu noktada ¢alismamizin okuyuculari i¢in kavram karmasasi olmamasi agisindan
deginilmesi gereken bir ayrim vardir. Veri madenciligi, yapay 6grenme ve istatistik
kavramlar1 aralarinda keskin ayrimlar olmamakla ve bazen birbirlerinin yerine

kullanilmakla birlikte, birbirlerinden farkli kavramlardir. (Daha 6nce belirttigimiz
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gibi; veri madenciligi biiyiik miktardaki veri yiginlart arasindan gerekli yontemlerin
kullanilarak faydali -bu fayda ¢ogunlukla isletmeler icin kara yonelik bir olumlu
katlidir- ve anlamli bilgilerin ¢ikarilmasi ugrasi iken; yapay Ogrenme, ilgili
istatistiksel yontemler ve bilgisayar teknolojisinden faydalanilarak “6grenme”yi
gerekli kilan yerlerde uygulanarak bu veriler i¢indeki iligkileri kesfetmeye yarayan
bir veri analizi yaklasimidir. Istatistik ise biitiin bunlarin temelinde yar alan her tiilii
veri topluluklar iizerindeki calismalar1 ifade eden bilimin genel adidir, diyebiliriz.

Sekil 4.2°de veri madenciligi yontemlerinin amaglarina gore ¢esitleri gosterilmistir.

‘ Temel Veri Madenciligi Uygulamalari ‘

Kestirime Dayali Tanimlayici
Uygulamalar Uygulamalar
Siniflandirma Kimeleme
Egri Uydurma (Regresyon) Ozetleme
Zaman Serileri lliskilendirme Kurallari

Sekil 4.2 : Veri madenciligi yontemlerinin amaglarina gore cesitleri.

Ayrica yapay 6grenme ile gerceklestirilen veri madenciligi ile siradan veri tabam
islemleri de tamamen ayr1 kategoride islerdir. Klasik veri tabani islemleri, gérece
kiigiik hacimli ancak 1yi tanimlanmis basit sorgularin yapildigt ¢ogunlukla
operasyonel islemlerken; veri madenciligi uygulamalar1 olan yapay 6grenme biiytlik
veri kiimelerinde ¢ogunlukla iliskisi ve bagintilar1 net bilinmeyen iyi tanimlanmis

ama veride sakli haldeki bulundugu umulan cevaplar1 sorgular.

Cizelge 4.2 : Veri tabani ve yapay 6grenme (Dunhan, 2002’den uyarlanmistir).

Veri Tabam Islemleri Yapay Ogrenme Siirecleri
Arananlar Iyi tanimlanmis Iyi tanimlanmamis
SQL, Access araglar vb. ile  Sorgulama dilleri, algoritmalar
Veriler Operasyonel veriler Her tiirlii veri olabilir
Ciktlar | Kesinnet - Bulanik yoruma asik
Veri tabaninin bir alt kiimesi Yeni bir bilgi kiimesi
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4.4 Yapay Ogrenme Yontemleri

Yapay oOgrenmede kullanilan teknikleri ve algoritmalarmin tek bir ¢ati altinda
gostermek, tek bir listede kategorize etmek veya tek bir semada ifa etmek tam olarak
miimkiin degildir. Zira mevcut yontemler ¢ok farkli unsurlara gore ayrilabilmekte ve
her gecen giin yeni algoritmalar yontemlere eklenmektedir. Literatiire baktigimizda
birbirinden ¢ok farkli siniflandirmalar, gruplandirmalar yapildigini goriiriiz. Bunlarin
bazilar1 yontemlerin yaptig1 isleri temel alirken (Alpaydin, 2011), diger bazilar
kullandig1 istatistiksel araglari (Dunhan, 2002) gbéz Oniine alir, diger bazilar1 da

verilerin 0zelligine bagl olarak degisen farkli 6grenme yaklasimina gore (Simoudis,

1996) bir ayrima gider.
‘ Yapay Ogrenme Yontemleri ‘
Gozetimli Gozetimsiz Pekistirmeli
Ogrenme Ogrenme Ogrenme

Sekil 4.3 : Ogrenme usuliine gore yapay dgrenme tiirleri.

4.4.1 Gozetimli 6grenme

Uzerinde VM ¢alismalar1 yapilacak verilerde yapay 6grenmeyi gerceklestirirken elde
mevcut bazi goézlemler var ve bu gozlem verileri geri besleme ile 6grenmede bir
gdzetmen gibi kullaniliyorsa buna “Gozetimli Ogrenme” (Supervised learning)
diyoruz (Hamzacebi, 2011). Burada sozii gecen gozlemleri, gozlem kiimesine ait
siiflarin sayis1 ve kiimedeki her bir 6genin hangi sinifta oldugunun bilinmesidir.
Diger bir ifade ile gozetimli Ogrenme, aslinda yapay Ogrenme igerisindeki
“simiflandirma” analizleri birer gozetimli Ogrenmedir. Karar agaclari, Bayes
siiflandiricilar, en yakin k-komsu, YSA, Genetik Algoritmalar (GA), Destek Vektor

Makineleri birer gézetimli 6grenme yontemidir (Dunhan, 2002).

4.4.2 Gozetimsiz 6grenme

Gozetimli 6grenmeden farkli olarak; yapay Ogrenme siirecinde siniflar1 dnceden
belirli bir gézlem kiimesinden yararlanilmaz. Mevcut veri kiimesindeki 6gelerin

hangi smiflara ait olduklar1 ve genelde kiimedeki siniflar1 sayis1 dahi bilinmez.
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Literatiirde “kiimeleme” veya ‘“demetleme” olarak gecen yapay Ogrenme bir
gozetimsiz (unsupervised) o6grenmedir. Burada, mevcut verinin hangi siniflar ait
oldugu 6nceden bilinmedigi i¢in, amag birbirine yakin 6zelliklere sahip verilerin ayni
kiimelerde toplanacak verilerin demetlenmesidir. Ogrenme sonucunda bir sinif ¢iktis
yoktur ancak, kiimelenmis 06geler bulunur. K-Ortalama, Kendini Diizenleyen
Haritalar gibi yontemler kiimeleme analizinde yaygin olarak kullanilir. Cesitli resim-
video sikistirma c¢alismalarinda, CRM’de ortak alis-veris aligkanliklarna sahip
miisterilerin kategorilere ayrilmasi gibi calismalarda gozetimsiz Ogrenme ile

kiimeleme algoritmalarindan faydalanilir.

‘ Yapay Ogrenme Uygulamalari

Siflandirma Kiimeleme Egri Uydurma & iliskilendirme Ozellik
Zaman Serileri Kurallan Segimi/Cikarimi
Karar Agagclari K-Ortalama Kendini Ozellik Altkiimesi Segimi
Bayes Siniflandiricilar/Aglar Diizenleyen Haritalar Yeni Ozellik Cikarimi

En Yakin K-Komsu

Yapay Sinir Aglari

Genetik Algoritmalar

Destek Vektor Makineleri

Sekil 4.4 : Uygulamalarina gore baslica yapay 6grenme yontemleri.

4.4.3 Pekistirmeli 6grenme

Pekistirmeli 6grenme (reinforcement learning), diger iki 6grenmeden farkli nitelikte
bir 6grenme tiiriidiir; her iki 6grenme tiiriinii kullanamadigimiz durumlar da vardir.
Gozetimli 6grenmede, veri kiimesinde gézetmen niteliginde her bir 6ge bize 6grenme
ile 1lgili geri bildirim saglayacak bir sinif etiketine sahipti. Pekistirmeli 6grenmede
ise bu sekilde bir gozetmen bulunmaz, ancak gozetimsiz 6grenmeden farkli olarak
daha seyrek ve gecikmeli gelen bir sekilde de olsa bir geri bildirim vardir
(Hamzagebi, 2011). Yani gozetmen olarak ifade edilen bilgi her bir adimda, her bir
degiskene ait gozlemleri Ogrenme modeline kaynaklik ederken; pekistirmeli
O0grenmede bunun yerine gozetimsiz baslayan 6grenmenin sonuglarinin iyi olup
olmadigin1 gorebildigimiz destekleyen veya elestiren bir bilgiye sahibizdir ki bu

sebeple, bu yapay Ogrenme modeli literatiirde ‘“elestirmenle Ogrenme” veya
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“destekleyici 6grenme” isimleri ile de anilmistir. Pekistirmeli 6grenmeyi, bir satrang
oyunun bilgisayar tarafindan 6grenilmesi 6rnegi iizerinde agiklayan Alpaydin (2011),

bu 6grenme metodunun amacini soyle ifade ediyor:

“Pekistirmeli 6grenmede, ortam igimde belli bir politikaya gore eylemler
yapan ve eylemlerin ¢6ziime etkisine bagli olarak 6diil (ya da ceza) alan bir
etmen egitiriz. Amag, denemeler yaparak en yiliksek odiilii gerektiren

politikay1 6grenmektir.”

ORTAM <

Odul
Durum 8 Eylem

Sekil 4.5 : Pekistirmeli 6grenme (Alpaydin, 2011, s. 384).

Daha c¢ok, bilgisayar oyunlari, robot 6grenmesi gibi karar degiskenleri ile ilgili
baslangigta gdzetimli bir bilginin bulunmadig1 ancak sonrasinda sonuglarin basarisi
ile 1ilgili bir geri bildirimin oldugu durumlardaki 6grenme uygulamalarinda

yararlanilmaktadir.
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5. SEZGISEL SINIFLANDIRMA
5.1 Sinflandirma Kavram

Genel anlamda herhangi bir kiimedeki elemanlarin belirli 6zelliklerine gore veya
bazi1 kurallara gore alt kiimelere ayrilmasi olarak tarif edebilecegimiz “siiflandirma”
ifadesinden bahsedildiginde, miihendislikte daha ¢ok “istatistiksel siniflandirma”
kavrami anlasilir. Degisik uygulamalarla birlikte istatistik kavramina da zamanla
degisik anlamlar yiiklenmistir (Tekin, 2008). Istatistik kelimesi Latince ’deki devlet
tarafindan toplanan verilerin sunulmasiyla ilgilenen konseyi ifade devlete iliskin
anlamindaki “statisticum” kelimesinden Ingilizceye gecen “statistic” ifadesinden
dilimize girmistir. Avrupa’da 19. Yiizy1l baslarinda yayginlasan kavram, bu
dénemde “veri toplama ve siiflandirma” islerini genel olarak ifade eden bir anlam

kazanmustir (Sentiirk, 2006).

Siiflandirma esas olarak, verileri anlamli ve sistemli bir sekilde ise yarayan standart
bir formatta gruplandirip organize etmektir (Hoffman ve dig, 1999) ve bir gruptaki
nesnelerin bilinen simiflardan hangisine ait oldugunu belirlemek amaciyla verileri
siiflara ayrilabilen g¢esitli istatistiksel yontemlerin kullanilmasi seklinde yapilir. Bu
siniflama islemini yapabilmek icin cesitli fonksiyonlardan veya matematiksel

modellerden faydalanilir.

[statistiksel ~siniflandirma ise, bir dizi ayrik kategorinin bulundugu bir
siniflandirmada istatistiksel bir veri kaynagindaki her bir degiskenin bir kategoriye
atanabildigi simiflandirmadir (Hoffman ve dig, 1999). Makine 6grenmesi igerisinde
ise terim olarak, alt popilasyonlarin bilinmedigi bir popiilasyonda, alt
popiilasyonlarin bilindigi bir veri setinin 6grenme kaynagi olarak kullanilmasini esas
alan bir smiflandirma islemidir. Burada esas olan oncesinde zaten siiflandirmasi
yapilmis bir 6rneklemin nicel birtakim bilgilerine, 6zelliklerine bakilarak yapilan
analizlerle elde edilen 6grenme sonucu bunun ayri1 bir 6rneklemin siiflandirmasinda
kullanilmasidir. Basgka bir ifadeyle siniflandirma, herhangi bir nesnenin ait oldugu
siifin etiketini tahmin edebilmek i¢in siniflarin tanimlanmasi ve ayrilmasi islemidir

(Han ve Kamber, 2000). Bu siirecte siniflandirilacak veriler, mevcut ve etiketleri
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bilinen bir bagka veri seti 6grenme amacl kullanilarak bir fonksiyon yardimiyla veya

belirli sayisal model destegi ile siniflara atanir (Ercan, 2011).

Diger yandan siniflandirma (Classification) kavrami bazen kiimeleme (cluster
analysis) kavrami ile karistirilsa da; gercekte iki ayr1 kavramdir. Kiimeleme
analizinde tek bir veri seti mevcuttur ve bunlara ait kategoriler bilinmezken;
simiflandirma isleminde mevcut bir 6rneklemin elemanlarinin hangi kategoriye ait
oldugu bilinmektedir (Sentiirk, 2006).Yani siniflandirmada gozetimli (supervised)
Ogrenme soz konusu iken, kiimeleme analizinde gozetimsiz (unsupervised) 6grenme
s6z konusudur (Ozdemir, 2010). Ayrica siniflandirma ydntemleri diger analiz ve
tahmin yontemlerinde farkli olarak kategorileri yani sinif etiketleri siireli degerler

olmayip kesiklidir (Ercan, 2011 ve Leopold ve dig. 2004).

5.2 Sezgisel Simflandirma Yontemleri

Tiim siniflandirma yontemleri verilerin belirli 6zerliklerini veya g¢esitli parametreleri
kullanarak bir siiflandirma kiimesindeki her bir nesneyi amaca uygun kategoriye
atamay1 hedefler. Karar agaglari, en yakin k-komsu yontemi, Bayes’li siniflandirma
yontemleri, genetik algoritmalar, yapay sinir aglar1 ve destek vektor makineleri
siiflandirmada kullanilan baglica yapay Ogrenme algoritmalarindandir. Baslica

sezgisel siiflandirma yontemleri sekil 5.1°de bir sema halinde gosterilmistir.

Siniflandirma Yontemleri

Bayes
Siniflandiricilar

. AN

Genetik Yapav Sinir Aglar: Destek Vektor
Algoritmalar pay & Makineleri

Karar Agaglari En Yakin K-Komsu

Sekil 5.1 : Baslica sezgisel siniflandirma yontemleri.

54



5.2.1 Karar agaclarn

Karar agaglar pek ¢cok nedenden 6tiirii ¢ok yaygin olarak kullanilan yapay 6grenme
yontemleri arasinda yer almaktadir. Karar agaglarinin kullanimi ilk defa Bierman ve
Friedman (1973) tarafindan gergeklestirilmis; giivenilirligi, yalinligi ve anlagilirhg
gibi sebeplerle giderek yayginlasmis ve zaman igerisinde farkli agac algoritmalari
gelistirilmistir  (Sentlirk, 2006). Kararlarin degerlendirilmesi, tek bir karar
noktasindan baslayip dallanarak genisleyen bir yapi icerisinde gergeklesir. Kokten
birbirine bagh dallarla genisleyen yapisi bir agaci andirdigindan “karar agaci1” olarak
adlandirilmigtir. Baslangi¢ noktasi “kok™tiir. Kararin olasi her bir secenegi icin
kokten bir “dal” ayrilir. Dalin sonucunda yeni bir soru gelmesi yeni bir tekrar
dallanmay1; dallanma olmayan bir karar noktasina varilmasi ise bir ‘“‘yaprak”a
gelindigini ifade eder. Sonugta agacin her dalinda yeni bir siniflandirma sorusu
bulunur ve yapraklarda ise dalin sonucundaki siniflardan biri bulunur. Yani kokte
baslayan siireg, yapraklarda ¢ikt1 ile son bulur. Bu ¢ikt1 bir etiket veya sayisal deger
olabilir. Karar agaclarinda 6nemli bir nokta da, agacin yapisinin bastan belirli ve
sabit olmamasidir. Verinin nitelikleri ve icerisinde sakli iligkinin karmasikligi gibi
unsurlara bagli olarak aga¢ yapisi degisir; karmasiklik arttikga dallar ve yapraklar

¢ogalarak daha biiyiik bir agac¢ elde edilmis olur (Alpaydin, 2011).

c<a<h bea<e

a<hb<e a<e<h b<e<a ec<b<a
Sekil 5.2 : Karar agaci 6rnegi.

Karar agaclari, kredi ge¢mis verilerine dayanilarak kredi kararlarini verilmesi, ise

alim siirecindeki kararlarda gegmis verilere dayanilarak personel se¢imi kararlarinin
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verilmesinde, teshis ve muayene verilerine dayanilarak hastalik ve tedavilerle ilgili
kararlarin verilmesinde, satis analizde hangi degiskenlerin satist ne kadar
etkilediginin belirlenmesinde kullanilan baslica 6grenme algoritmalar1 arasinda yer
almaktadir. Ayrica diger algoritmalar1 destekleyici olarak da kullanimi yaygindir

(Sentiirk, 2006).

Karar agaci bir gézetimli 6grenme metodudur ve siniflandirmalarda etkin bir sekilde
kullanilmaktadir (Alpaydin, 2011). Bu ekinlik, verilerin giderek detaylanan bir halde
higcbir veri eksiltmeye gitmeden aga¢ tlizerinde tiim olas1 karar durumlarinin
degerlendirilmesinden kaynaklanir. Aga¢ yapisinin anlasilmast kolaydir ve yapay
sinir aglar1 gibi pek c¢ok istatistiksel modelin aksine yorumlanmasi da olaydir. Yani
aga¢ yapist, ici ige gecmis, ice girdik¢e dallanan koke kadar birbirine bagli bir
sorgular biitlinlidiir ve her bir sorgu acik ve gozlenir bir durumdadir. Bu sorgular
sayesinde, “eger, ise sonra” seklinde kurallar formunda ilerledigi icin de kimi
modellerde agacin belirli noktalarmma ¢esitli eklentilerle Ogrenmeyi farkli

yapilandirmak da miimkiin olabilir (Tang ve MacLennan, 2005).

Karar agacinin 6grenmesi ve agacin sekillenmesi, diigiimlerin denenmesi ile
gerceklesir. Mevcut verilerin hangi diigiimlerden gidildiginde en yiiksek verimi
verdigini tespit etmek; agaci buna gore biiyiitmek veya budamak iizerine kuruludur.
Sonugta en iyi tahmini elde etmek i¢in bagimli ve bagimsiz degiskenler arasindaki
arastirtlmasina baglidir. Aralarindaki bagimlig: yiliksek olan degiskenler veri kiimesi
bu degiskenin degerine gore ikiye ayrilir ve ayrilmalar bir dal saflagincaya kadar bu
sekilde devam eder (Halag, 1991). Baslica karar agaci algoritmalar1 arasinda CART,
CHAID, 1D3, C4.0-4.5-5.0 ve J48 uygulamalar1 yaygin olan algoritmalardir. CART
(Classification and Regression Trees) siniflandirma ve regresyon agaglar1 ve CHAID
(Chi-Squared Automatic Interaction Detector) Chi-kare analizi tabanli bir

algoritmadir (Alpaydin, 2004).

Her bir karar algoritmas: bir birinden farkli olsa da her karar agaci algoritmasin

yapist su baslica 6zelliklere sahiptir (Han, 2001; Sentiirk, 2006):
1. Agac kokten baglar ve biitiin noktalar koke baglhidir.

2. Daldaki tiim Ornekler ayni etikete sahipse, dallanma bitmistir. Kapanan
diigiim yapraga donlismiistiir. Agac yapisinin dalli olmasi, kesikli veriler

kullanmay1 gerektirir. Varsa siirekli veriler, kesikli verilere doniistiiriiliir.
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3. Dallanmanin her adiminda en basta belirlenen algoritma kullanilir.
4. Dallanma;

a. Digiimdekini tiim Orneklemler aymi smif etiketine sahip

oldugunda,
b. Tiim dallanma yapilacak degiskenler dallandirilmis oldugunda,

c. Tim oOrneklem dallanmada yer aldigi, incelenmemis veri

kalmadig1 durumlarindan biri saglandiginda bitirilir.

Karar agaglarinin olusturulma siirecinde, bolme, dallanma, durdurma ve etiketleme
secenekleri onemli rol oynar. Bir agacin bdliinmesi bir karar diiglimiine gelindiginde
karsilagtirma yapilirken hangi niteligin  segilecegi, hangi algoritma veya
fonksiyonlarin kullanilacag iliskilidir. Benzer sekilde dallanmanin nasil olacagi, bir
ornegin hangi dallanmalarda bulunacagi ¢oklu dallanmanin nasil olacagi dallanma
kriterine baglidir. Dallanma isleminin nerede durmasi gerektigine ise durma kriteri

ile karar verilir. Etiketlemeler i¢in de belirli kurallar bulunur.

5.2.1.1 Tek degiskenli agaclar

Karar agaclar1 dallardan olusan bir yapida oldugu igin, kesikli degerler iizerinden
calisir. Dolayisiyla varsa siirekli degerler, kesikli hale doniistiiriilmelidir. Karar
agaclarinda tek veya ¢ok degisken iizerinden hesaplama yapan algoritmalar vardir.
Bu her karar asamasinda kullanilan girdilerin sayis1 ile ilgilidir. Tek degiskenli
agaclar, diiglimlerin her birinde, girdilerden yalnizca birini kullanarak ilerler. Her
karar digiimiinde dallanma olarak gdsterilen aslinda girdi kiimesinin parcalara
boliinmesidir. Her bir 6grenmesi kiimesi, bir aga¢ formu olusturur. Ancak ayni
O0grenme kiimesi i¢in, hatasiz bir den fazla aga¢ yapisi olusabilir. Burada 6nemli
olan, en kisa, en kiiciik agacin secilmesidir. En iyi agag¢, diiglim sayist ve

karmasiklig1 en az olan agagtir (Quinlan, 1986; Alpaydin 2011).

5.2.1.2 Budama

Agaclarin kisalig1 ve sadeligi, 1iyi 6grenme, dogru kararlar alma ve kararlar1 kolay
yorumla igin gereklidir. Ogrenmenin belirli asamalarinda agaclar karmasiklig
onlemek ve genelleme yapabilmek icin agaglar budanabilir. Herhangi bir karar

noktasina kadar gelebilen 6rnek sayisi ¢ok azsa eger, o dal silinerek budama
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yapilabilir. Ancak erken yapilacak bir budama, yanlis bir genellemeye sebep olabilir
ve karar degerlendirmelerini basarisiz yonde etkileyebilir. Erken budamalarda agac
olusumu daha ¢ok olsa da, daha saglikli sonuglar agindan genellikle ge¢ budamalar,
erken budamalara tercih edilir. Ge¢ budamada, aga¢ dallanmalari, tim yapraklar
saflasana kadar (yani bir daldaki ayni1 6rnekli etiket ne kadar yiiksek ise o dal o kadar
saftir) devam eder (Alpaydin, 2011).

5.2.1.3 Agactan kural ¢cikarma

Tek degiskenli agaglarda, yalnizca gerekli dallardaki girdiler kullanilir ve agag
biiyiidiikten sonra baz1 girdilerin ¢ok az ya da hi¢ kullamlmadiklarini gériiriiz. Iste bu
kullanilmayan bu 6zellik girdileri, aga¢ disinda birakilir. Bu aslinda boyut azaltma
isleminin diger adidir. Kararlara ve 6grenme siireclerine olumlu katkis1 bulunmayan
boyutlar degerlendirme dis1 birakilir. Ayrica karar agaclarinin bu o6zelligi diger
O0grenme algoritmalart ile de kullanilmaya oldukga elverislidir. Bagka bir algoritmay1
gerekli kilan bir 6grenme modelinde, gereksiz boyutlar analiz oncesinde karar
agaclart ile tespit edilip, analiz disina alinarak daha verimli sonuglar elde etmek

miimkiin olabilir (Alpaydin, 2001).

5.2.2 En yakin k-komsu (KNN)

En yakin k-komsu algoritmasi (k-nearest neighbor algorithm) gozetimli bir yapay
O0grenme algoritmasidir. Bir 6rnegi o Ornegin en yakinindaki k tane komsusuna
bakarak o ornegin hangi smifa ait olduguna bakarak siniflandirma yapar. Ornek
olarak; k=2 alindiginda en yakin iki komsunun, k=3 alindiginda en yakin 3
komsunun ya da k=5 alindiginda en yakin 5 komsunun yakinligina bakilarak secilen
elemanin hangi smifta yer almasi gerektigine karar verilir. Bu yakinlilarin
hesaplanmasinda ¢ogunlukla Pisagor temelli uzakliklar kullanilir. Oklid mesafesi

bunlardan yaygin kullanilanlar arasindadir (Bremmer D. ve digerleri, 2005).

5.2.3 Bayes siniflandiricilar

Bayes’li siniflandirmalar, Bayes (kosullu olasilik) teoremine dayali istatistiksel
simniflandirma yontemlerindendir. Orneklemin iginde yer alan her bir sinif etiketi igin
olasilik degerleri girdilerin 6zelliklerine gore kosullu olasilik yardimi ile hesaplanir.

Elde edilen olasiliklar iizerinden, her bir 6rnege ait sinif etiketi olasiliklar {izerinden
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tahmin edilir (Sentiirk, 2006). Yani nasil ki sonradan gerceklesecek belirsiz bir
olayin tahmininde ge¢gmiste olmus durumlardan elde edilen olasiliklar ile gelecekteki
durumun tahmininde olasilik teoreminden yararlaniliyorsa, benzer sekilde Bayes’li
siniflandirict algoritmalar ile mevcut 6rneklemden 6grenerek siniflari tahmin etmede
basarili olabiliyoruz. Burada eldeki orneklemin tiim iliskilere gore olasiliklarin
hesaplanip, buradan yapilacak tahminde beklenen riskleri en diisiik diizeyde tutacak

sekilde gergeklestirme prensibi tizerinden siif tahmini yapilir (Alpaydin, 2011).

Basit Bayes Siniflandiricilar (Naive Bayes Classifiers)’da ozelliklerin timii es
diizeyde 6nemli ve birbirinden bagimsizdir yani bir 6zelligin degerinin digerlerine
bagli olmadigi kabul edilir. Yine de ¢ok fazla sayida olasiligin hesaplanmasini
gerektirir, ancak uygulamasi gorece kolaydir ve genellikle iyi sonuglar verir. Ancak
diger yandan, degiskenler arasi iliskilerin incelenmemesi ve ¢ogu zaman gercek
durumun aksine degisken ozelliklerinin tamamen bagimsiz kabul edilmesi birer
eksiklik olarak goziikmektedir. Iste bu noktada, 6rneklemlerin 6zellikleri arasindaki
iliskileri de inceleyen Bayes Aglar (Bayesian Networks)’dan faydalanilir. Burada
orneklemin oOzellikleri aralarindaki ortak olasiliklar da hesaplanarak, agsal bir
iligskisel olasilik analizi gerceklestirilir. Ag yapisina ve dzelliklerin durumuna gore
farkli 6grenme algoritmalar1 uygulanabilir; ag yapisi, 6zellikler arast ve ozellikler ile
etiketler arasindaki baglantilar, kosullu olasiliklar yardimiyla ortaya ¢ikartilir
(Heckerman, 1999). Esitlik (5.1) kosullu olasilik formiilii gosterilmistir.  Bir
ogrenme kiimesinde bulunan her 6rnek n boyutlu uzayda tanimli olsun ve X = (x1,
x2, ..., xn) veri kiimesinde m adet sinif bulunuyor olsun, C1, C2, ..., Cm i¢inden en
biiyliik P(Ci|X) orani aranir. P(X) olasilig1 biitiin smiflar i¢in sabittir ve buna gore

olasilig1 i¢in en biiyiik deger aranir.

P(XI|Cj) . j siifindaki bir 6rnegin X olma olasiligi,

P(Cj) :j siifindaki bir 6rnegin ilk olasiligi,

P(X) : Herhangi bir 6rnegin X olma olasiligi,

P(Cj|X) : X olan bir drnegin j sinifindan olma, olmak iizere;

_ P(XIC)P(C)) _ p(X|C))P(C))
p(x) > p(x|C,)P(C,) (5.1)

P(C; [x)
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5.2.4 Genetik algoritmalar

Bu algorimanin temel prensipleri 1970’lerin ikinci yarisinda Holland tarafindan
gelistirilmigtir.  Algoritma populasyonlarin  everimi  i¢in temel siireclerin
modellenmesiyle olusturulmustur. Nufus igerisindeki bireyler, diger bir ifadeyle
¢ozlim uzaymdaki alternatifler genetik olarak kodlanir; yani gen yapilarina benzer
bir bi¢cimde ifade edilir. Bir ugyunluk fonksiyonu belirlenir. Bu fonksiyon
populasondaki mevcut veya yeni genlerin amaca ne kadar uygun oldugunu belirler.
Bireyler, yani kod ornekleri ¢caprazlanarak ve bir oparatér yardimiyla kontolli bir
sekilde belirli oranda rastgele degistirilerek yeni genlere sahip bireyler iiretilir. Bu
yeni genler, eklenen nufus igerisinden uygunlugu yiiksek bireyler secilirken,
uygunlugu diisiik bireyler elenir. Boylece giderek daha iyi bir populasyan elde edilir.
Genetik algoritmalar optimum ¢6zlimii garanti etmezler ancak oldukg¢a karmasik bazi
problemlerde kabul edilebilir derecede iyi sonuclar elde etmeyi saglar (Beasley,
1993). Genetik algoritmanin isletilmesi yedi temel bilesenden sz edilebilir (Sevim,
2010):

Cozlim alternatiflerinin genetik yapida gosterilmesi,
Bir baslangi¢ ¢6ziim popiilasyonu olusturulmast,
Coziimleri degerlendiren bir uygunluk fonksiyonu,
Popiilasyondaki genleri degistirecek bir islemci,
Gen segime stratejisi,

Yeni popiilasyonlarin olusturulmasi,

N o g bk~ wDh e

Kontrol parametreleri.

Cizelge 5.3 te ise genetik agoritmalarin genel isleyisi bir 6zet diyagram halinde

gosterilmistir.
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Sekil 5.3 : Genetik algoritmanin genel isleyisi (Bolat, 2006, s. 35).

5.2.5 Yapay sinir aglar (YSA)

Tim siniflandirma yontemleri verilerin  belirli  6zerliklerini  kullanarak bir
siiflandirma kiimesindeki her bir nesneyi amaca uygun kategoriye atamay1 hedefler.
Yapay sinir aglar1 da siniflandirma, oriintii tanima, tahmin, eniyileme gibi birgok

amacla yaygin olarak kullanilmakta olan bir ag yapili bir islemci sistemidir

61



(Hamzacebi, 2011). Girdiler ve ¢iktilardan olusan bir veri setinde herhangi bir ek
bilgiye bilgi kullanmadan dogrusal veya dogrusal olmayan bir modelleme
yapabilmektedir. Pek ¢ok sezgisel yonteme gore daha genel ve esnek bir yapiya
sahiptir (Haykin, 1999).

Yapay sinir aglarina iliskin ilk calismalar 19. yy’ 1n sonlarinda baslamustir. {1k olarak
insan beyninin ¢alisma prensiplerinin anlasilmasi, igin yapilan ¢ok disiplinli
caligmalar, miihendisler tarafindan matematiksel 6grenme, tahmin gibi alanlarda
yardimer bir arag olabilecegi diisiincesiyle mantiksal bir fonksiyon ve modelleme
araci olarak goriilmiis ve pek cok alandan calismalarda yer bulmustur (Hamzagebi,
2011). Ancak calismalar, yeni fikirlerin ortaya ¢ikmamasi ve yeteri kadar giiglii
bilgisayarlarin olmamasi dolayisiyla 1960’lardan sonra bir duraksamaya ugramistir.
Bu duraklamanin énemli nedenlerinden biri de ¢ok bilinen XOR problemi karsisinda
o donemdeki YSA modellerinin ¢oziimsiiz kalmasidir. Ancak 1980’lerden sonra
ozellikle ¢ok katmali modellerinin ortaya atilmasiyla YSA’ya olan ilgi yeniden
artmigtir (Ercan, 2011). Bu tarihten itibaren pek ¢ok yeni yapay sinir ag1 algoritmasi
da gelistirilmistir. Geri yayilimli algoritmalar, radyal tabanli aglar ve regresyon

aglar1 bunlardan bazilaridir (EImas, 2012).

YSA, insan beynindeki sinir hiicrelerinin ¢alisma prensibinden esinlenilerek
olusturulan bir matematiksel islemci ag1 modelidir. Yapay sinir agi, yapay néronlarin
organizasyonu ve baglantilari arasindaki iletiler sayesinde g¢alisir ve o6grenir. Yapay

sinir hiicreleri (YSH) nin baslica varsayimlart sunlardir (Hamzagebi, 2011);
1. Bilgi isleme siireci basit bir yapiya sahip yapay sinir hiicreleri sayesinde olur.
2. YSH’ler birbirlerine baglantilidirlar ve sinyaller bu baglantilardan iletilir.
3. Her bir YSH’nin bir baglant1 agirlik degeri vardir.

4. Bir néronun yani YSH’nin net ¢iktisi, net girdisine belirli bir aktivasyon

fonksiyonu ile baglidir.

Asagida sekil 5.4’te biyolojik bir sinir hiicresinin yapisi, sekil 5.5’te ise bundan
esinlenilerek tasarlanmis algilayici da denilen bir yapay sinir hiicresinin yapisi

gorilmektedir. Girdiler, agirliklar, aktivasyon fonksiyonu ve ¢iktilar gosterilmistir..
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Sekil 5.4 : Bir sinir hiicresinin yapisi.
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Sekil 5.5 : Bir yapay algilayicinin yapisi.

Cogu YSA’da gizli katmalar bulunur ve bu katmanlardaki YSH’ler sinyallerini bir
onceki katmandaki YSH’lerden alir, kendi katmanlarindaki fonksiyonlarin
uygulayip, elde edilen ¢iktiyr baglantilari ile bir sonraki katman hiicrelerine iletir.
(Hamzagebi, 2011). Tek katmali algilayicilar ilk gelistirilen YSA modelleridir.
Temel aritmetik islemleri mantik fonksiyonlar1 gibi problemleri 6grenebilir olsalar da
performanslart smirhidir (Alpaydin, 2011). Dogrusal olarak ayrilamayan XOR
problemi, tek katmanli YSA’nin yetersizligini gostermede cok bilinen basit bir
ornektir. Yani tek katmanli algilayicilar dogrusal olmayan problemleri 6grenebilme
yetenegine sahip degildir (Hamzagebi, 2011). Sekil 5.6’da XOR problemi bir diizlem
tizerinde gosterilmistir. Sekildeki yuvarlak gosterimli sinif2 elemanlar ile kare

gosterimli siifl elemanlarini diizlemde dogrusal olarak ayirmak miimkiin degildir.
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Sekil 5.6 : Diizlem {izerinde XOR problemi.

Cok katmanli algilayicilar, bir girdi katman, bir ¢ikt1 katmani ve bu ikisi arasinda bir
ya da daha fazla katman bulunduran YSA’lardir (Hamzagebi, 2011). Giris katmani
da denilen girdi katmani, YSA’y1 dis diinyaya yani girdi kiimesine baglar. Girdi
kiimesindeki elemanlar ve bu elamanlara ait her bir 6zellik girdi katmani ile algilanir.
Bu katmanda girdi kiimesindeki 6zellik sayis1 kadar girdi néronu bulunmalidir.
Genellikle bu noronlar yalmizeca algilayict gorevindedir ve ¢ogunluk girdi
degerlerinde bir degisiklik yapmadan sonraki katmandaki YSH’lere iletirler (Haykin,
1999). Ara katmanlar1 olusturan gizli katmanlar ise, giris katmanindan gelen ham
girdileri alirlar. Gizli katman sayis1 bir olabilecegi gibi birden ¢ok da olabilir. Hatta
bazi YSA’larda ara katman bulunmayabilir de. Bir katmandaki YSH sayis1 girdi
ozelliklerinden ve ¢ikt1 sayilarindan bagimsizdir. Gizli katman sayisi ve katmalardaki
yapay sinir hiicresi sayist YSA’nin 6grenme yeteneginin sinirlari lizerinde dogrudan

etkilidir (Alpaydin, 2011).

Cizelge 5.1 : XOR problemini olusturan girdi ve ¢iktilar.

Girdil Girdi2 Cikti
0 0 0

0 1 1
1 0 1
1 1 0

Noronlarin ve baglantilarinin fazlaligi ¢oziim siirecini uzatsa bile, daha karmasik
yapili problemlerin ¢dziimii i¢in gereklidir. Cikis katmani da denilen ¢ikti katmani,
artik tiim agin sonlandig1 ve net ¢iktinin elde edildigi katmandir. Gizli katmanlardan
gelen bilgileri alan ve son kez isleyen ¢ikt1 katmani, girdi katmanin tersi bir bicimde

ciktilar araciligi ile agin disina ¢ikilan katmandir (Braspenning, 1995).
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Sekil 5.7 : YSA’larin simiflandirilmasi.
Cok katmanli algilayicilarin 3 temel 6zelliginden bahsedebiliriz (Haykin, 1999):

1. En az bir gizli katman mevcuttur ve bu katmanlar daha karmagsik

problemlerin 6grenilebilmesini saglar.

2. Cok katman ve kullanilan fonksiyonlarla dogrusal olmama o6zelligindedir.

Sigmoid fonksiyon bu fonksiyonlara bir 6rnektir.

3. Sinir ag1 ¢ok sayida katman ve baglantilar sayesinde yiiksek bir bilgi isleme
kapasitesine sahip olur. Agin 6grenmesindeki bir farklilik baglanti sayisinda

ya da baglant1 agirliklarindaki degisikliklerle miimkiin olur.

Algilayici da denilen, yani yapay sinir hiicreleri yani yapay ndronlar, YSA’nin temel
birimidir. Girdi degerini ilgili baglanti agirliklar1 ile carpar ve bir birlestirme
fonksiyonu ile birlestirir ki bu fonksiyon ¢ogunlukla bir toplam fonksiyonudur;
boylece ham girdiden net girdi elde edilir (Hamzagebi, 2011). Net girdiler ise,
belirlenmis bir aktivasyon fonksiyonuna yani bir kosuta tabi tutulur. Buradan elde

edilen ¢ikt1; ndronun net ¢iktisidir (Alpaydin, 2011).

Gizli Katmanlar Cikis Katmam

Sekil 5.8 : Cok katmanli algilayicilarin genel yapisi (Url-4).
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Bir ¢ikt1 en basit olarak girdilerin bir toplam fonksiyonudur. Cok girdili algilayicilar,
dogrusal bir modeli gergeklerler. Ayrica modele eklenen bir aktivasyon fonksiyonu
net ¢iktiy1 belirler. Bu aktivasyon fonksiyonu, ham ¢iktiya gore net ¢iktiy1 belirleyen
bir fonksiyondur bir tiir esik islevidir. Ornegin, ¢iktinin sifirdan biiyiik olmasi
durumunda 1 degerini, kii¢iik olmas1 durumunda 0 degerini net ¢ikt1 olarak veren bir
esik islevi boyle bir fonksiyondur.

12 T 1 I I I I I
Sigmoid Fonksiyonu

1F e 2y

0.8 / 1

06 / :

0.4 + / -

_02 | 1 1 | | ! |

Sekil 5.9 : Sigmoid fonksiyonu (Url-3).

YSA’larda yaygin kullanilan fonksiyonlardan biri de sigmoid fonksiyonudur.
Sigmoid fonksiyonu denklem (5.2)’de belirtilen sekilde temel bir fonksiyondur.

f(x)=1/(1+e—x) (5.2)

Deger aralig1 0 ile 1 arasinda degisir. X=0 ekseninden itibaren, dnce sifira sonrasinda
ise 1’e yakinsamaktadir. Aktivasyon yani esik fonksiyonu olarak c¢ok kullanigh
bulunan bir fonksiyondur (Url-4). Sigmoid fonksiyonunun bir 6nemli 6zelligi de
tiirevinin kolay alinabiliyor olmasidir (Alpaydin, 2011). Yapay sinir aglari besleme
yoniiyle ileri veya geri beslemeli olarak ikiye ayrilirlar. Ileri beslemeli Yasa’lar her
bir algilayic1 giristen ¢ikisa yonelmis olarak diizenli katmanlar halindedir. Yapay
hiicreler arasi sinyallerin tek yonde yani yalnizca ileri yonde gitmesine izin
verilmektedir (Braspenning, 1995). Ileri beslemeli YSA’larda girdi katmanindan

yapilan gidisler sirali olarak dnce gizli katmanlardan en son olarak ¢ikt1 katmanindan
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gecerek ag disina ¢ikis yapar. Geri beslemeli aglar ise, dinamik yapili agladir ve bilgi
akis1 tek yonlii ve sabit degildir (Elmas, 2012). Bir YSH’nin ¢iktist yalnizca bir
sonraki siradaki YSH’ye degil diger YSH’lerden birine de iletilebilir. Yani
baglantilar1 yoniiyle tek yonlii ve diizenli degildir. Geri besleme 6zelligi bu baglanti
Ozelliklerinden kaynaklanir. Dinamik bir yapist vardir ve bir denge noktasina
ulagilincaya kadar agdaki gilincelleme ve degisiklikler devam eder. (Ercan, 2011)
Ayrica YSA’larin 6nemli bir 6zelligi hata toleransinin bulunmasidir. Deterministik
ve statik olan klasik islemler genelde en kiiglik bir hatay1 kabul etmezler. Sezgisel
bir islem ag1 olan YSA’larda bunun aksine belirli miktarda hata tolere edilebilir. Bu
insanin dgrenmesine benzer bir 6zelliktir (Elmas, 2012). Ogrenme siirecindeki bazi
hatalar telafi edilebilir ya da arzu edilen 6grenme siirecine istenilmeyen bir zarar
veremezler. Yeterli sayida ornek ile iyi egitilmis genelleme orani yiiksek bir
YSA’nim bazi girdiler eksik ya da yanlig olsa bile 6grenme ve ¢ikt1 iiretme siirecine
zarar vermez. Bu tahmin basarini belirli bir orandan diisiirebilse bile tahmin siirecini

durdurmaz veya dogrudan basarisiz kilmaz (Haykin, 1999).

5.2.6 Destek vektor makineleri

Destek Vektor Makineleri (DVM), Rus matematik¢i Vladimir Vapnik’in 1960’11
yillardan itibaren yaptigi c¢alismalara dayanilarak gelistirimmis bir yontemdir
(Crisianina ve dig. 2001). Ik defa 1995°te uygulamasi yapilmistir. Bu bdliimde
makine Ogrenmesi yontemlerinden biri olarak bahsedilen DVM, bu calismanin
uygulamasinda 6nemli bir yere sahip oldugu i¢in bir sonraki boliimde basli basina ele

alinacaktir.
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6. DESTEK VEKTOR MAKINELERI

Destek Vektér Makineleri (DVM), Rus matematik¢i Vladimir Vapnik’in 1960’11
yillardan 1990’11 yillarin basmma kadar, istatistiksel Ogrenme iizerine yaptigi
calismalara dayanilarak gelistirilmistir. Ilk defa 1995 yilinda bir ikili siiflandirma
probleminde kullanilmigtir ve giderek gelistirilerek sezgisel yontemler arasindaki
bugiinkii yerini elde etmistir. Yani DVM’nin oldukga giiclii bir teorik arka plani
oldugu soyleyebiliriz (Crisianina ve dig. 2001; Erdal, 2011). Destek Vektor
Makineleri (Support Vector Machines), Tirk¢e yazinlarda “destek¢i vektor
makineleri” veya “destek yoney makineleri” olarak da gegmektedir (Alpaydin, 2011;
Erdal, 2011). Temel mantig1 basittir ancak sonuglar1 oldukga etkilidir. En yalin ifade
ile DVM’de bir diizlemde iki sinif verinin oldugunu diistiniirsek, buradaki iki veri
grubunu bir smir ¢izgisi ile birbirinden ayirmak miimkiindiir. Bu sinir, iki farkli
gruptaki verilerin birbirine en yaklastig1 yerde, iki veri setine de en uzak olan bir orta
noktadan gecer. DVM bu sinirlarin en az hata ile en iyi sekilde nasil ¢izilecegini

belirleyerek basarili bir siniflandirma yontemi sunar. (Erdal, 2011).

DVM algoritmasi ileri beslemeli 6grenen bir karar agi mekanizmasidir (Alatas ve
dig. 2004). Dogrusal veya dogrusal olmayan ve degisen boyutlardaki pek cok
simiflandirma ve tahmin problemleri i¢in etkin bir bi¢imde kullanilabilir. Ayrica
DVM cekirdek tabanli bir yontemdir. Bu ylizden DVM’lere son donemde “Cekirdek
Makineleri” de denmektedir. “Kernel” denilen ¢ekirdek fonksiyonlar DVM’ nin en
onemli 6grenme parametresidir (Lin ve dig. 2008). Kernel tabanli yontemlerdeki
geligsmelerin artarak devam ettigi diisiiniiliirse, DVM’nin daha da iyi sonuglar veren

bir yontem haline gelecegi sOylenebilir.

6.1 DVM’nin Temel Teorisi

DVM temelleri V. Vapnik tarafindan gelistirilen istatistiksel 6grenme teorinse
dayanir. Bu teori yapay Ogrenme i¢in kullanish bir altyapt sunar ve DVM bu
altyapty1 basarili bir sekilde kullanir. Istatistiksel dgrenme teorisindeki &rnekler

tizerindeki hata tist sinirmin en kiigiik olmasina dayanan Vapnik-Chervonenkis (VC)
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boyutu, Yapisal Risk En kiigiikkleme SRM (Structural Risk Minimization) ve Ampirik
Risk En kii¢iikleme ERM (Empirical Risk Minimization) kavramlarindan yararlanir
(Vapnik, 1982). Vapnik-Cervonenkis (VC) boyutu, N nokta i¢eren bir veri kiimesi
2iizeri’n farkli bicimde art1 veya eksi olacak sekilde etiketlenebilir. VC boyutu N’den
biiyiilk olmayacak sekilde bu veri kiimesinin ayrilabilirligini bozmayan bir degere
karsilik gelen skaler bir biiytikliiktiir (Alpaydin, 2011). VC boyutunun diisiik olmasi,
beklenen hatanin diisiik olmasina isaret ederken; SRM ile 6grenme problemlerinde
karsilagilan asir1 6grenme sorunundan biiyiik 6l¢iide kurtulmak miimkiin olur. Bu
sayede Ogrenme modeli daha sadelesir, karmasikligi azalir. Ancak bu 6grenme
basarisinda belirli oranda bir 6diin vermeye sebep olabilir. Yine de daha iyi bir
genellemeyi sagladig i¢in modeli asr1 6grenme soruna diismekten kurtarir. ERM ise,
siiflandirma hatasin1 en kiiciikleyerek DVM’nin farkli siniflarinin en yakin iki
ornegi arasindaki mesafeyi en biiyiikler. Bu tek bir kesin ¢0ziimii garanti etmez

ancak en iyi ¢6ziime ulagsmada gerek duyulan bir yoldur (Erdal, 2011).

DVM’nin diger istatistiksel yontemlerden baglica istlinliigii, sadece istatistiksel
degerlendirmelerle smiflandirma yapmak yerine diizlemsel ayrimi esas alan
geometrik bir yaklagimdan yararlanmasidir. Boylece DVM istatistiksel dagilim
tahminlerine bagliliktan kurtulmayi saglar (Tolun, 2008). iki farkli sinif arasinda, iki
siifin smirlarinda bir birine en yakin iki 6rnegin arasindaki mesafenin en fazla
olmasimi amaglanir ve bunu en iyi saglayan ayirict diizlem tespit edilmeye caligilir.
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Bu diizleme “en 1yi ayiran iistiin-diizlem™” denirken ve bunu belirleyen ve diizlemin

iki yanindaki en yakin vektorlere ise destek vektorleri denir (Erdal, 2011).

Sekil 6.1 : Iki boyutlu bir diizlem ayrimi (Url-4).
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Dogrusal olarak siniflandirilmast miimkiin olan veriler bdylece kolayca ayrigsmis
olur. Dogrusal olarak simiflandirilamayanlar ise ¢ok boyutlu bir uzaya aktarilir.
Boylece ayn1 “en iyi ayiran iistlin-diizlem”1 bulma prensip bu daha yiiksek boyutlu

uzayda uygulanarak verilerin siniflandirmasi gergeklestirilir (Coskun, 2011).

Sekil 6.2 : iki farkli ayiric1 diizlem (Url-4).

DVM, iki farkl veri sentini iyi ayiran olasi bir¢ok diizlem arasindan en iyi ayiran

diizlemi belirlemede, en genis aralik sinirlar1 (marj)’a sahip olani tercih eder.
DVM’nin baslica tistiinliikleri soyle siralanabilir;

- Yapisal risk minimizasyonuna dayanir, ancak ampirik risk minimizasyonudan
da yararlanir. Boylece asir1 uyum ile asir1 genelleme arasinda bir denge

saglamaya c¢aligir.

- Hiperdiizlem bulma i¢in olusturulan problem bir konveks (disbiikey)
optimizasyon problemidir. Yani kuadratik programlamadan yararlanilarak
¢oziilebilir bir formdadir. Boylece yerel minimumlar ile karsilagma sorunlari

ortadan kalkar.

- Ogrenme sonunda olusan smiflandiricilar, destek vektdrleri cinsiden veya

cekirdek fonksiyonu bi¢iminde ifade edilebilir.

- Yeterli bir 6grenme igin nispeten ¢ok fazla veriye ihtiya¢ duymadan iyi
genellemeler yapabilir. Hata diizeyi 6nceden 6grenme verileri iizerinde

belirlenebilir.
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6.2 DVM’nin Ikili Siniflandirma Yaklasim

Bir ikili simiflandirma probleminde, girdileri X, ve Y, =+l olarak belirttigimizi
varsayalim. 1=12,..,m olacak sekilde tim X, ve Y, ikilileri belirtilmis olsun.
Buradaki herhangi bir X,, veri kiimesindeki i. olarak belirlenmis noktanin “girdi
uzay1’nin bir mesafesini tanimlar.

A
x2

/7

K\

%48 7 1
1,7/ 7

Sekil 6.3 : ki sinifin destek vektorleri (Url-4).

Keyfi boyutlu bir uzayda, wbir agirlik ve b bir bias olasilik degeri olmak iizere,

ayirict bir diizlem soyle belirtilebilir:
wX +b=0 (6.1)

Buradan bir isaret olan D(X) ifade edilirse;

D(x) = sign(w.x + b) (6.2)

Esitlik (6.2)’deki sign fonksiyonu (+) veya (-) seklinde karar veren bir fonksiyondur.
Buradaki D(X) karar fonksiyonu; tiim destek vektorleri i¢in soyle yazilabilir:
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wX, +b=+1

wX, +b=-1 (6.3)

(6.3)’de verilen esitlikler birbirinden ¢ikarilirsa (6.3) ve (6.4) elde edilir.
W(X; —X,)=2 (6.4)
(X;=X,)=2/w (6.5)

Ifadelerinden dogrusal olarak ayrilabilen n elemandan olusan veri seti igin D

fonksiyonu (6.6)’daki gibi gosterilebilir.

D={x,Y, )X, eR",y; e~ 1,1}}:':l (6.6)

Buradan tiim 6rneklem i¢in en ayirict diizlemin ifadesi (6.7) ve (6.8)’de ifade edilen

bir kuadratik problem haline gelir.

minmar o - 3 [y, o ) -1 67
W:Zn:ai YiXi (6.8)

Bu problem Karush—Kuhn-Tucker kosullarina gore ¢oziilebilir bir problemdir. DVM

ayrica bu ikili sistemde istatistiksel 6grenme teorisi ve ¢ok boyutluluktan yararlanir.
Burada iki onemli neden vardir:
1. Teorideki genelleme hatalarindaki {ist sinir, boyut sayisina bagli degildir.

2. Iki sinufi birbirinde en iyi ayiran iistiin-diizlem’in iki smifin en yakin noktalarina

uzakliklarinin toplaminin en biiyiiklenmesi ile bu hata sinir1 en kiiciiklenebilir.

Problem dogrusal olarak ayrilamadiginda, boyut artirmmindan ve c¢ekirdek

fonksiyonlardan yararlanilir.
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6.3 DVM’nin Cekirdek Fonksiyonlari

DVM siniflandirma yaparken verilerin basit¢e dogrusal olarak ayrilmasi miimkiin
olmayabilir ya da yeteri kadar kaliteli bir ayrim sunmayabilir. Iste bunun i¢in DVM
cekirdek fonksiyonlardan yararlanir. Tiim 6rnekleme ait girdiler DVM’de kullanilan
cekirdek fonksiyonuna gore ayilir. Kernel olarak da adlandirilan degisik c¢ekirdek
fonksiyonlari, veriyi daha yiiksek boyutlu bir 6zellik uzayia tasir. Her bir 6zellik bu
yiiksek boyutlu uzayda vektorlerle tanimlidir. Biitiin 6zelliklere ait vektorlerin i¢
carpimlari ile bir kernel matrisi kullanilir. Boylece ¢ekirdek fonksiyonu yardimiyla
diisiik boyutlarda dogrusal olmayan bir siniflandirma problem daha yiiksek bir

boyuttaki 6zellik uzayinda dogrusal bir algoritma yoluyla siniflandirilabilir.

Girdi Uzay1 $ Ozellik Uzay1
- Lt

Sekil 6.4 : Kernel fonksiyonu

Kernel olarak segilen fonksiyonun tipi DVM’nin tahmin ve smiflandirma
bagsariminda olduk¢a etkilidir. Ancak secilen bir fonksiyon ¢esidinin yansira
performansa etki eden parametreler de vardir. Egitim ve tahmin bagarimini etkileyen

unsurlar sdyle siralanabilir (Tolun, 2008):

. Cekirdek fonksiyonu tipi,
Kernel parametresi,

C parametresi,

A ow N e

£ parametresi.

DVM yontemi icin Kernel tipi se¢iminde ve parametrelerinin ayarlanmasinda
girdilere uygunluk arastirilsa da bunun igin standart ve tanimli bir yontem

tanimlanmamustir.
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Bir kullanilmasi faydali bir ¢ekirdek fonksiyonun saglamasi beklenen baglica

kosullar sunlardir (Tolun,2008):

1. Simetrik olmalidir.
2. Pozitif yar1 tanimli olmalidir.

3. Cauchy-Shwarz esitsizligine uygun olmalidir.

Bu fonksiyonlar arasinda yaygin kullanilan genel amach g¢ekirdeklere su ii¢ kernel
ornek verilebilir (Alpaydin, 2011):

1. Cokterimli ¢ekirdek (Polinominal kernel),

2. Dairesel tabanli islev ¢ekirdegi (Radyal Gauss kernel fonksiyonu),
3. S bigimli ¢ekirdek.

Girdi uzay induki ikinci dereceden
polinominal d(x) hiperyiizey i

' '
1< >|
| Bir 6zellik uzaymdak: |
Fdz)=w'z+b

hiperdizlemi

I Haritalama

| z= d(x)

|

() : ir = sig(d(x))

Sekil 6.5 : Cok terimli bir kernel fonksiyonu (Tolun, 2008).
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7. UYGULAMA
7.1 Amag

Bu caligmanin amaci envanter siniflandirmada yapay 6grenme yontemlerinden nasil
yararlanabilecegini ortaya koymaktir. Son donemde giderek yayginlasan Destek
Vektor Makineleri basta olmak tizere farkli algoritmalarin envanter siniflandirmadaki

performanslar1 degerlendirilecektir.

Bu amagla, ¢alismanin uygulama kisminda biiytlik dlcekli bir Tiirk otomotiv sirketi
olan Ford Otosan AS’nin endiistriyel malzemeler kategorisindeki 708 kalem envanter
once 5 ayrnn ABC analizi yontemiyle A, B ve C kategorileri halinde
siiflandirilmistir. Ardindan bu smiflandirmalar ayr1 ayr1 6grenme kiimeleri olarak
kullanilarak yapay 6grenme yontemlerinin sezgisel siniflandirmadaki performanslari
dliilmiistiir. Once veriler toplanmus, 6n islemeden gegirilmis; isletmenin amaglarina
ve veri kilmesine uygun envanter siniflandirma modelleri belirlenmistir. Her modele
gore bir siiflandirma sonucu elde edilmistir. Ardindan bu modellerin ¢iktilart yapay
o0grenmede kullanilmistir. Her modelin siniflandirma sonuglari i¢in egitim ve test
kiimeleri olusturulmus ve bu kiimeler {izerinden sezgisel siniflandirict algoritmalarin
egitilmesi ve siniflandirma performanslarinin 6l¢iilmesi amaglanmistir. Dort farkli
siniflandirma  algoritmas1 kullanilmis ve basarimlar1 karsilagtirmali  olarak

Olclilmiistiir.

Ayrica bes siniflandirma modelinin tamami igin, sezgisel smiflandirict 4 algoritma
arasindan basarimi en yiiksek olanin belirlenmesi amaglamistir. Son olarak tiim
modeller genelinde en iyi 6grenme performansini sunan algoritma segilerek, ¢alisma
icerisinde  “ortak O0grenme kiimesi yaklagimi” diye tarif bir yaklasim
degerlendirilmistir. Algoritma bu kiime ile yeniden egitilmis ve sonuglar1 tekrar
degerlendirilerek yaklagimin katkilarinin irdelenmistir.. Bu yaklagimin daha iyi bir
siniflandirma saglayacaglr oOngoriiliirken, sezgisel smiflandirmaya saglayacagi

katkilara isaret edilmek istenmistir.
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7.2 Asamalar

Bu ¢alismanin uygulamasi, veri hazirlama ve Onigleme adimlarinin ardindan ¢

asama halinde organize edilmistir:

1. Temel simiflandirma modelleri ile envanter siiflarinin belirlenmesi,
2. Yapay 0grenme ile algoritmalarinin egitilmesi ve basarimlarinin 6l¢iilmesi,
3. DVM ile “Ortak Ogrenme Kiimesi” uygulamasi yapilmasi ve sonuglarinin

yorumlanmasi.
Birinci asamada 5 ayr1 modele gore envanter siniflandirilmistir. Bu modeller:

Geleneksel ABC siniflandirmasi (Klasik Yillik Kullanim Esasli),
Geleneksel ABC siniflandirmasi (Ortalama Stok Miktar1 Esasli),
Basit Agirlikli Cok Olgiitlii ABC Siniflandirmast,

AHP ile Cok Olgiitlii ABC Siniflandirmasi,

VIKOR’lu Cok Olgiitlii ABC Siniflandirmasi.

o &~ DR

Ikinci asamada, 4 farkli sezgisel siniflandirma algoritmasi bu modellerin her biri igin
egitilmis ve test edilmistir. Smiflandirma basarimlar1 yiizde olarak belirlenmis ve

karsilastirilmistir. Kullanilan 4 farkli sezgisel siniflandirict sunlardir:

1. Bayes Net,

2. Native Bayes,

3. Yapay Sinir Aglari,

4. Destek Vektor Makineleri.

Son asamada ise, tiim bu modellerin en az dordiiniin envanter sinifi hakkinda
tizerinde ittifak ettikleri envanter kalemlerinden bir ortak o6grenme kiimesi
olusturulmus ve tim modeller genelinde en iyi siniflandirma performansini ortaya
koyan DVM’nin siniflandirma algoritmasi kullanilarak bu yeni kiime ile algoritma

tekrar egitilmis, test edilmis, sonuglar yorumlanmig ve katkilari degerlendirilmistir.

7.3 Problemin Tanim

Bu uygulamada ele alinan problem bir envanter siniflandirmasidir. Ford Otosan
AS’nin  endiistriyel malzemeler  kategorisindeki 708  kalem  envanter
siiflandirilacaktir. Ancak bu siniflandirmada, isletme agisindan maliyet disinda

onemli olan bagka faktorler de bulunmakta ve bunlarin siiflandirmada géz 6niine
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alinmas1 gerekmektedir. Temelde siniflandirma uygulamasi oldukga basit ve
kullaniglt olan klasik ABC analizi yontemi, envanter kalemlerinin yalnizca yillik
kullanim miktarin1 ve birim maliyetini géz oniine almaktadir. Ancak bu iki unsurun
disinda, tedarik siireleri, kritiklik derecesi, 6deme secenekleri, depolama kosullari,
alternatifi bulunup bulunmadigi gibi pek c¢ok faktor isletmelerde envanter
politikalariin belirlenmesinde etkilidir ve geleneksel ABC analizi yontemi bu
faktorleri goz ardi etmektedir. Bunun i¢in bu ¢alisma siirecinde ¢esitli ¢ok kriterli
ABC analizi yontemleri incelendi. Bu yontemlerden bazilar1 uygulama verileri igin
uygun bulundu. Sonugta geleneksel yonteme ilave olarak ii¢ ayr1 ¢cok kriterli model
kullanilarak gesitli siniflandirmalar yapildi. Ancak burada bagka bir soru giin yiiziine
cikmaktadir. Ornegin, bir modele gore ok dnemli goriilerek A smifina atanan bir
envanter, diger bir modele gore 6nemsiz olarak degerlendirilip C grubu envanter
olarak simiflandirilabilmektedir. “Bu modellerden hangisinin yaptigi smiflandirma
isletme i¢in daha uygun? Ayni verileri kullanan ve ayni amagcla uygulanan bu
siniflandirmalardan en giivenilir sinmiflandirma sonuglar1 hangi modele ait? Isletme
birden fazla modelden birlikte yararlana bilir mi, nasil?” seklinde ve benzeri
sorularla kars1 karsiya kalinmaktadir. Diger yandan bu birbirinden farkli sonuglar,
yararlilig1 kanitlanmis ve halen ¢ogu MRP ve ERP sisteminde kullanilmaya devam
eden geleneksel yontemdeki sonuglarla da cogunlukla bir paralellik

gostermemektedir.

Bu ve benzeri soru(n)lar, farkli modellerin uygunlugu ve basarisi problemden
probleme gore degismektedir. Dolayisiyla farkli modellerin degisik siniflandirma
ciktilarint yorumlarken ve bu sonuglari envanter yonetiminde kullanirken,
mukayeseli olarak g6z oOniinde bulundurmanin yani sira uzmanlarin goriis ve
degerlendirmelerine bagvurmak gerekmektedir. Ayrica sonradan eklenen her yeni
envanter kalemi i¢in bu siireci tekrarlamak gerekmekte ve yeniden uzmanlik
bilgisine bagvurulmasi gerekebilmektedir. Bu siire¢ emek-zaman kaybina neden
oldugu gibi, yeni bir envanter kaleminin dogru smifinin belirlenmesindeki
gecikmelere bagli dolayli maliyetleri de beraberinde getirmektedir. iste bu noktada
yapay Ogrenme yontemlerinden faydalanilmasi, bu uzmanlik bilgisine tekrar tekrar
ihtiya¢g duyulmasinin, bu muhtemel emek-zaman israfinin 6niine gegilmesine katkida
bulunabilir; boylece bundan kaynaklanan verimsizliklerin ortadan kaldirilabilecegi

distinilmiistiir.
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Bunun i¢in yapay 6grenme yontemlerinden mevcut envanterin siniflandirmasinda
yararlanilabilecek sezgisel smiflandirma algoritmalarindan, yaygmn kullanilan iig
tanesi ve Ozellikle son donemde popiilaritesi giderek artmakta olan destek vektor
makinesi ’'nin uygulamada kullanilacak ve karsilastirilacak algoritmalar olarak
belirlenmistir. Her bir algoritmanin tiim modellere gore siiflandirma basarimi ayri
ayr1 belirlenerek, algoritmalarin performans: karsilagtirilmis ve boyle hangi
algoritmadan envanter siniflandirmada ne 6l¢iide yararlanilabilecegi, her model igin
en iyl algoritmanin hangisi oldugu ve tiim modeller icin ortalamada en iyi
algoritmanin hangisi oldugu ayr1 ayr1 belirlenmis olacaktir. Boylece envanter
siiflandirma performansi en iyi bulunana algoritmanin sezgisel siniflandirmasindan

yararlanilabilecektir.

Diger yandan yapay siniflandiricilar, yalnizca onlara 6gretilen siniflandirma kiimesi
tizerinden oOgrenmektedirler. Yani, bir smiflandirici siz neyi &gretirseniz onu
ogrenmektedir. Kullanilan algoritmanin 6grenme basarimi ne kadar yiiksek olursa
olsun, 6grenme kiimesi kotii oldugunda, yani saglanan smif ornekleri yanlis veya
giivensiz orneklerden oldugunda algoritma bu kotii 6rnekleri de 6grenecektir ve arzu
edilen amaca ulasilamayacaktir. Bunun igin ¢aligmada, iyi orneklerden olustugu
varsayilan bir “ortak 6gren kiimesi” yaklasimindan faydalanilmasi onerilmistir. Bu
kiime ile onceki modellerin katkilarindan birlikte yararlanilabilmesini miimkiin
kilmakla beraber, uzmanlik bilgisine tekrar tekrar ihtiya¢ duymadan daha ytliksek
basarimli ve amaca daha uygun bir simiflandirma performansi elde edilebilecegi 6ne
stiriilmiistiir. Uygulamanin son boliimiinde bu kiimenin amaci ve nasil elde edildigi
anlatilmistir. Yaklasimin, bu calismada sagladigi katkilar ve sonraki ¢alismalarda

saglayabilecegi muhtemel faydalar ortaya konulmustur.
7.4 Verilerin Toplanmasi ve Hazirlanmasi

Veriler, isletmenin endiistriyel malzemeler ambarindaki envanterin siniflandirilmasi
i¢in derlenmistir. Endiistriyel malzemeler arasinda yer alan bu kalemlerin baslicalari

asagidaki kategorilerin altinda yer almaktadir:

1. Asindiricilar ve kesici takimlar,

2. Bilgisayar sarf malzemeleri,

3. El aletleri ve elektrik malzemeleri,
4

Glig aletleri ve aktarma parcalari,
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Is giivenligi ve ¢evre koruma malzemeleri,
Kaynak sarf malzemeleri,
Kirtasiye malzemeleri,

Kimyasal malzemeler,

© ® N o O

Paketleme malzemeleri,

10. Sendikal malzemeler,

11. Temizlik malzemeleri,

12. Yaglama aletleri, yag ve yakitlar

13. Yap1 malzemeleri.

Oncelikle envanter kalemleri ve tiirleri icin stok geriye déniik stok kayitlarindaki
bilgiler incelenmistir. Bu kayitlardaki bilgilere gore, her bir kalemin ortalama stok
miktar1, yillik tiikketim miktar1, birim fiyat bilgisi, temin siiresi bir excel dosyasinda
tablo halinde olusturulmustur. Isletme yoneticilerinin istegi ve gizlilik ilkeleri
tizerine, kalemlerin isimleri listeden kaldirilmig, her kalem igin bir kimlik (ID)
numarasi atanmis ve veriler belirli katsayilar ile carpilarak kullanilmistir. Cizelge
7.1’de isletme veri tabanindan alinarak envanter kalemlerine iliskin gerekli verilerin
derlenmesi ile olusturulan veri setinden bir kesit goriilmektedir. Kalemlerin tamanmu
cok uzun bir liste olacagindan yalnizca liste basindan ve sonundan olusan bir kesit
sunulmustur. Envanter kalem numarasi, ortalama stok miktari, tiikketim miktar1, fiyat

ve temin bilgileri goriilmektedir.

Cizelge 7.1 : Veri tabanindan alinan envanter kalemlerine ilisin verilerden bir kesit.

Ortalama Tiiketim Temin

ID Stok  Miktar1  Fiyat  Suresi
1 62 1,06 0,49758 19
2 6 0,05 041922 21
3 48 1,73 1,75395 22
4 9 0,36 0,10877 17
5 91 1,2 0,4933 17
6 123 1,01 04933 17
7 2114 20,06 1,61692 21
8 124 2,12 0,68865 20
9 15 0,35 4,46884 8
710 43 0,004 7 0
711 12 0,01 7 0
712 12 0,004 7 0
713 18 0,004 7 0
714 4 0,004 7 0
715 91 0,53 0,95418 17
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Departman yoneticisi ve miihendisleriyle yapilan miizakereler sonucu, mevcut bu
veri kiimesine yeni Olgiitlerin eklenmesi kararlastirilmistir. Bu olgiitler; genel risk,
talepteki degisim, konsinye durumu, depolama olarak belirlenmistir. Eklenen
Olgiitlerden “‘genel risk” envanter kaleminin tretime etkisi, tedarik ve ikame
edilebilirligi gibi Ozelikleri g6z Oniine alinarak ilgili boliim tarafindan yiiksek,
normal veya diisiik olarak belirlenmis bir degerdir. Yiiksek bir kritiklige sahip
envanterin genel riski yiiksektir. “Talepteki degisim”, bir envanter kaleminin ge¢mis
aylardan son aya kadar olan talep miktarlidaki degisimin trendine gére olusturulmus
bir ol¢iittiir. Talebin, artan, azalan veya sabit bir trend izlemesine gore “artan, azalan
veya sabit” olarak atanan, ayrica belirli 6zel durumlara bagl olarak “artik talep yok
veya bilinmiyor” seklinde, toplamda 5 kesikli ifade olarak belirlenmistir.
“Konsinye”, envanterin sahipliginin Ford Otosan AS$’ye veya bir dis tedarik¢iye ait
olup olmamasin1 ifa eden bir dlgiittiir. Baz1 envanter kalemleri depoda bulunmasina
karsin, bunlarin sahipligi tedarikgiye aittir. Bu kalemler i¢in konsinye durumu “evet”,
digerleri i¢in “hayir” olarak belirlenmistir. Son 6lglit olarak “depolama’ bilgilerinden
hareketle, envanter kalemlerinin kapladiklar1 hacme gore, “biiyiik, orta veya kiiciik”
seklinde {i¢ gruptan biri ile etiketlenmesi uygun bulunmustur. Diger yandan 7 adet
envanter kalemi ilgili verilerin bulunmamasindan &tiirii  uygulama disinda
birakildigindan 715 kimlik numarasina karsilik 708 kalem envanterin ham verileri

siniflandirmada ve analizlerde kullanilmak tizere elde edilmistir.

Cizelge 7.2 : Tabloya eklenen verilerden bir kesit.

Talepteki Konsinye
ID Genel Risk Degisim Durumu Hacim

Diisiik Sabit Evet  Kiigiik
Disiik Sabit Hayir  Kiigiik
Diisiik Azalan Evet  Kiigiik
Diisiik Sabit Hayir  Kigiik
Diusiik Azalan Evet Kigiik
Diusiik Azalan Evet Kigiik
Normal Azalan Evet Orta

Yiiksek Sabit Evet  Kiigiik
Normal Sabit Evet  Kigik

OCoOo~No ol WwWN -

710  Disiik Sabit Hayir  Biiyiik
711  Disiik Sabit Hayir  Biiyiik
712 Diisiik Sabit Hayir  Biiyiik
713 Disiik Sabit Hayir  Biiyiik
714  Diisiik Sabit Hayir  Biyiik
715 Normal Sabit Hayir Orta
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Cizelge 7.3 : Elde edilen ham veri tablosu.

Talepteki Ortalama Tiiketim Konsinye
ID Genel Risk Degisim  Stok  Miktar1 Fiyat Temin Suresi Durumu Hacim
1 Diisiik Sabit 62 1,06 0,49758 19 Evet  Kigik
2 Diisiik Sabit 6 0,05 0,41922 21 Hayir  Kiigiik
3 Diisiik Azalan 48 1,73 1,75395 22 Evet Kiciik
4 Diisiik Sabit 9 0,36 0,10877 17 Hayir  Kigiik
5 Diisiik Azalan 91 1,2 0,4933 17 Evet  Kigik
6 Diisiik Azalan 123 1,01 0,4933 17 Evet Kiciik
7 Normal Azalan 2114 20,06 1,61692 21 Evet Orta
712  Disik Sabit 12 0,004 7 0 Hayir  Biiyiik
713 Disik Sabit 18 0,004 7 0 Hayir  Biiyiik
714 Disik Sabit 4 0,004 7 0 Hayir  Biiyiik
715 Normal Sabit 91 0,53 0,95418 17 Hayir Orta

Ham veriler toplanip, diizenlendikten sonra veri 6n isleme gerceklestirilmistir. Once
verisi bulunmayan 7 kalem envanter veri kiimesinden ¢ikartilmig, ardindan bazi
kalemlere ait eksik birkag¢ isletme veri tabaninda onceki donemlere ait bilgilerden
yararlanilarak uygun varsayimlar ile tamamlanmistir. Veri 6n islemenin devami
olarak, veri doniistlirme ve uygun veri yapist olusturma adimlart uygulanmistir.
Verilerdeki sozel degerler, 6nce puanlara g¢evrilmis; sonra bu puanlar normalize
edilmis ve hesaplamalarda kullanilmigtir. Ayrica orijinal veriler gizlilik ilkesi geregi
ve hesaplama kolayliklar1 agisindan sonuglarini etkilemeyecek bigimde uygun
katsayilarla biiytiltiilmiis ya da kiictltiilmiistiir. Cizelge 7.4’te sozel ifadelerin sayisal
karsiliklart puan cinsinden belirtilmistir.  Bu puanlar yoneticilerle yapilan
goriismelere dayanilarak olusturulmus degerlerdir. Normalize degerler ise belirlenen
bu puanlarin Olgiit kategorileri icerisindeki normalize deger olarak karsiligidir.

Cizelge 7.5’te ise On islemeden geg¢irilmis verilerden bir kesit verilmistir.

Cizelge 7.4 : Sozel ifadelerin sayisal karsiliklar1 ve normalize degerleri.

Olgiit Sozel ifade  Puan  Normalize Deger
Artik Talep Yok 0O 0,00
Talepteki _Afzalefm 40 0,16
degisim B|I|nm'|yor 50 0,20
Sabit 70 0,28
Artan 90 0,36
Genel risk Yiiksek 8 0,47
Normal 6 0,35
Diistik 3 0,18
Konsinye Evet 1 0,20
Hayir 4 0,80
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Cizelge 7.5 : On islemeden gegirilmis veriler.

Genel Talepteki Ortalama Tiiketim Temin

D Risk Degisim Stok  Miktar Birim Fiyat Suresi Kons. Hacim
1 018 0,28 0,000231 0,000250 0,000539 0,2043 0,2 0,13
2 0,18 0,28 0,000022 0,000012 0,000454 0,2258 0,8 0,13
3 018 0,16 0,000179 0,000407 0,001901 0,2366 02 013
4 0,18 0,28 0,000034 0,000085 0,000118 0,1828 0,8 0,13
5 018 0,16 0,000340 0,000283 0,000535 0,1828 02 013
6 0,18 0,16 0,000459 0,000238 0,000535 0,1828 02 013
7 035 0,16 0,007888 0,004724 0,001752 0,2258 02 031
8 047 0,28 0,000463 0,000499 0,000746 0,2151 0,2 0,13
9 035 0,28 0,000056 0,000082 0,004843 0,0860 0,2 0,13
710 0,18 0,28 0,000160 0,000001 0,007586 0,0000 0,8 0,56
711 0,18 0,28 0,000045 0,000002 0,007586 0,0000 0,8 0,56
712 0,18 0,28 0,000045 0,000001 0,007586 0,0000 0,8 0,56
713 0,18 0,28 0,000067 0,000001 0,007586 0,0000 0,8 0,56
714 0,18 0,28 0,000015 0,000001 0,007586 0,0000 0,8 0,56
715 0,35 0,28 0,000340 0,000125 0,001034 0,1828 08 031

7.5 Asama I: Temel Simfladirma Modelleri

Uygulamanin bu asamasinda envanter 5 ayri modele gore smiflandirilacaktir. Bu
modeller sirasiyla; Geleneksel ABC siniflandirmasi (Klasik Yillik Kullanim Esasli),
Geleneksel ABC smiflandirmasi (Ortalama Stok Miktar1 Esasl), Basit Agirlikli Cok
Olciitliit ABC Smiflandirmasi, AHP ile Cok Olciitlii ABC Siniflandirmasi, VIKOR’lu
Cok Olgiitliit ABC Siiflandirmasi seklindedir.

7.5.1 Geleneksel ABC simiflandirmasi (Klasik Yillik Kullanim Esasli)

Geleneksel ABC siiflandirmasinda envanterin yalnizca yillik kullanim tutari, birim
maliyet ve yillik talebin ¢arpimi olarak hesaplandiktan sonra, bu tutara biiyiikten
kiictige dogru siralanip en iistten en alta her bir kalemin kiimiilatif yillik kullanim
tutarlar1 hesaplanir. Bu tutar {izerinden Pareto’nun 80-20 prensibine gore, yillik
kullanim tutarinin 80%’ini olusturan kalemlerin ilk %20’lik boliimii en 6nemli
envanter siif A olarak belirlenir. Asagida sekil 7.1°de geleneksel ABC analizinin
karar yapist gosterilmistir. Her envanter kalemi i¢in olan yillik toplam talep miktari

ve birim maliyetler modelin girdileridir. Her kalem i¢in siiflar ise karar ¢iktilaridir.
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Yillik Toplam
Talep

Birim Maliyet

Envanterin Yillik Toplam Satinalma Degeri

001, 002, 003, ..., 708

Sekil 7.1 : Geleneksel ABC’nin karar yapisi.

Geleneksel ABC analizi Pareto’nun “80-20 kuralina dayanmaktadir. Buna karsin bu
oranin her zaman 80-20 seklinde olacagi anlamina gelmemektedir. Bazi durumlarda
envanterin en degerli ilk 20%’sinin degeri toplam degerin %80’den daha az veya
fazla olabilir. Boyle durumlarda oranlar; “85-15”, “90-10” ve hatta “95-5” olarak
ayarlanarak siniflandirma diizenlenebilir. (Chen ve dig. 2008) Cizelge 7.6’da

kalemlerin yillik toplam tutarlarinin bir kismi 6rnek olarak gosterilmistir.

Cizelge 7.6 : Yillik toplam kullanim tutarlart.

Yillik Yillik Toplam
ID Talep Fiyat Kullanim Tutari
1 276 0,49758 137,13
2 13 0,41922 5,45
3 450 1,75395 788,93
4 94 0,10877 10,18
5 312 0,4933 153,91
6 263 0,4933 129,54
7 5216 1,61692 8433,21
8 551 0,68865 379,58
9 91 4,46884 406,66
710 1 7 7,28
711 3 7 18,20
712 1 7 7,28
713 1 7 7,28
714 1 7 7,28
715 138 0,95418 131,49

Bu tezde karsilastirilan modeller, envanteri degerlendirmede kullandig1 farkh
degiskenler ya da farkli puanlandirma yontemleri dolayisiyla elde edilen nihai
degerlendirme puanlarinin ve siniflarin ayni1 olmasi beklenemez. Ancak, hem degerce
yiizde oranlarinin hem de kalemce yiizde miktarinin farkli oldugu degisik modellerin

sonuglarin karsilastirilmasi ve de geleneksel yontemle ¢ok Olgiitlii yontemlerin
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sonuclarinin karsilastirma ve yorumlama kolayli§i agisindan bu g¢alismadaki tiim
modeller 80-20 oraninda sabit tutulmustur. Yani uygulanan bes modelde de
kalemlerin sayisinin yiizdece kiimiilatif degeri ve tiim smiflandirmalarda 80-20
olacak sekilde ABC smiflarina ayrilmis ve simiflandirmalar buna karsilik gelen

degisik envanter kalemleri lizerinden yapilmis ve karsilagtirllmistir. Asagida ¢izelge

7.7°de envanter siniflarinin bir kismi 6rnek olarak gosterilmistir.

Cizelge 7.7 : Geleneksel ABC siniflandirmas.

Yillik Kimiilatif ~ Yizdece Kalemlerin Kalemlerin Envanter

Toplam Toplam Kimilatif Kimiilatif Kimilatif Smifi
ID Kullanom  Kullanim  Kullanim Sayisi Yiizdesi
315 521188,07 521188,07 13,27287% 1 0,14% A
56  225566,27 746754,34 19,01727% 2 0,28% A
352  2889,74 3646373,86 92,86061% 142 20,06% B
406  2862,08 3649235,94 92,93349% 143 20,20% B
361 348,76  3898600,82 99,28396% 353 49,86% B
326 345,84  3898946,66 99,29277% 354 50,00% B
469 340,70  3899287,36 99,30145% 355 50,14% C
262 338,27  3899625,64 99,31006% 356 50,28% C
57 0,11 3926717,58 100,00000% 706 99,72% C
278 0,05 3926717,63 100,00000% 707 99,86% C
264 0,01 3926717,64 100,00000% 708 100,00% C

7.5.2 ABC simiflandirmasi (Ortalama Stok Miktar1 Esash)

Geleneksel siniflandirma envanterin yillik toplam kullanim miktarlarina ve kalemce
yiizdesine bakmaktadir. Burada ise yillik toplam kullanim miktar1 yerine, envanterin
son bir yildaki ortalama stok miktar1 iizerinden bir smiflandirma yapilacaktir. Baz1
envanter kalemlerinin stok devir hiz1 yiiksek, ancak ortalama elde bulundurulan stok
miktar1 ¢ok diisiik iken, diger bazi kalemlerin stok devir hiz1 diisiik ancak degisik

nedenlerden Otiirii ortalama stok miktari ¢ok yiiksek olabilmektedir.

Firsat maliyeti ve depolama imkanlariin kisitl olmasi dolayisiyla, envantere yonelik
calisma ve iyilestirmeler yaparken, kullanim miktarindan ayr1 olarak ortalama stok
miktarlar1 géz oniinde bulunduran bir siniflandirmaya da ihtiya¢ duyulabilmektedir.
Bu uygulama, ayr1 bir teknik olmayip, geleneksel yontemdeki yillik kullanim miktar:

yerine ortalama stok miktarinin esas alindigi bir uygulamadir.
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Sekil 7.2 : Ortalama stok tutar1 esasli ABC simiflandirmasinin karar yapisi

Cizelge 7.8’de her bir kalem i¢in ortalama stok miktari ile birim fiyatin ¢arpilmasi
sonucu elde edilen ortalama stokun parasal tutarlari gosterilmektedir Yillik toplam
kullanim tutar1 esashi geleneksel siniflandirmada oldugu gibi, burada da toplam
parasal tutarlarina gore kalemler biiylikten kiiclige dogru siralanir ve kiimiilatif
olarak yazilir. Envanterin yilizdece kiimiilatif stok tutarlari, kalemlerin sayisinin
yiizdece kiimiilatif degerine gore, A,B ve C olarak smiflandirilir. Cizelge 7.9’da
ortalama stok miktar1 esasli ABC analizinin bulunan yiizde degerleri ve kalemlerin

siiflar1 goriilmektedir.

Miktari

Ortalama Stok

Birim Maliyet

Envanterin Toplam Stok Tutari

001, 002, 003, ..., 708

Cizelge 7.8 : Ortalama toplam stok tutarlari.

Ortalama Stok Ortalama Stok

ID Miktar1 Fiyat Tutart

1 4 0,50 1,99

2 5 0,42 2,10

3 7745 1,75 13584,34

4 17 0,11 1,85

5 26 0,49 12,83

6 146 0,49 72,02

7 860 1,62 1390,55

8 6 0,69 4,13

9 85 4,47 379,85
710 15 7,00 105,00
711 808 7,00 5656,00
712 4 7,00 28,00
713 5 7,00 35,00
714 43 7,00 301,00
715 205 0,95 195,61
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Cizelge 7.9 : ABC smiflandirmasi (Ortalama stok esasl).

Toplam Kiimiilatif Yiizdece Kalemlerin ~ Kalemlerin Envanter
Ortalama Stok Toplam Kimilatif — Kimiilatif — Kimilatif Sinifi
ID Tutar1 Stok Tutar1 ~ Stok Tutar1 Sayisi Yiizdesi
151  1052105,29 1052105,29  17,13882% 1 0,14% A
308 414400,00 1466505,29  23,88940% 2 0,28% A
657 1590,60 5995154,93  97,66120% 142 20,06% B
687 1575,81 5996730,74  97,68687% 143 20,20% B
303 1568,00 5998298,74  97,71241% 144 20,34% B
622 178,02 6121329,53  99,71658% 355 50,14% C
490 177,62 6121507,15  99,71948% 356 50,28% C
64 0,02 6138727,67 100,00000% 706 99,72% C
32 0,00 6138727,67 100,00000% 707 99,86% C
380 0,00 6138727,67 100,00000% 708 100,00% C

7.5.3 Basit agirhikh ¢ok ol¢iitlii ABC siniflandirmasi

Basit agirlikli siniflandirma igin, 6ncelikle siniflandirilacak envanterin 6zellikleri ve
smiflandirmaya iligkin oOlgiitler belirlendi. Ham veriler, agirliklandirmaya uygun
olacak sekilde diizenlendi. Sozel ifadeler uygun sayisal degerlere doniistiiriildii;
sayisal degerler normalize edildi. Olgiitler, yoneticilerle yapilan gériisme sonucunda
dogrudan belirlenerek agirliklandirildi ve her envanter kalemin nihai agirlik puanlar
tespit edildi. Kalemler, toplam basit agirlikli puana gore en biiyiikten kiiclige dogru
siralanip, sayica kiimiilatif yiizdesine gore A, B, C simiflarina atandi. Belirlenen
oOlgiitler ve basit agirliklar1 Cizelge 7.10°da verilmistir. Diger yandan bu dlgiitlerden
fiyat ve depolama Olgiitleri tek basina Olgiitler iken; kritiklik, talep ve tedarik

olgiitleri ikiser alt dlgiitten elde edilmis 6zet 6l¢iitler olarak belirlenmistir.

‘ Cok Blciitlii ABC
[ [ [ ]
Kritiklik Talep Fiyat Tedarik Depolama
gs:: Talepteki Ortalama Giinliik Temin Konsolidasyon
. Belirsizlik Stok Tiiketim Suresi Durumu
Derecesi

Sekil 7.3 : Cok 6l¢iitlit ABC’nin karar yapisi.
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Cizelge 7.10 : Olgiitler ve basit agirliklari.

Olgiitler Basit Agirliklar
Kritiklik 0,3
Fiyat 0.1
Tedarik 0,2
Talep 0,2
Depolama 0,2

Kritiklik, envanter kalemine ait “genel risk” ve “talebindeki belirsizlik” alt
kriterlerinin normalize degerlerinin agirlikli birlestirilmesi ile elde edilmis bir
olgiittlir. Genel risk, envanter kaleminin liretime etkisi, tedarik ve ikame edilebilirligi
gibi 6zelikleri g6z Oniine alinarak ilgili boliim tarafindan yiiksek, normal veya diisiik
olarak belirlenmis bir degerdir. Talepteki belirsizlik ise, envanterin talebindeki son
lic donemlik degisime gore belirlenmis bir degerdir. Cizelge 7.11°de alt Olglitler ve

normalize edilmis agirliklari verilmistir.

Cizelge 7.11 : Alt dlgiitler ve normalize agirliklari.

Olgiit Alt Olgiit Agirlik
Kritiklik  Genel risk 0,78
Talepteki belirsizlik 0,22
Talep Yillik tiiketim 0,71
Ortalama stok 0,29
Tedarik Temin siiresi 0,75
Konsinye durumu 0,25

Bu alt oOlgiite gore envanter; artik talep olmayan, azalan, sabit, artan ve bilinmiyor
seklinde kategorize edilmistir. Risk yiiksek ve talebi artis halinde olan bir envanterin
kritikligi daha ytliksek olmaktadir. Yiiksek kritiklik derecesi, bir envanter kalemini
onem derecesinde yukari ¢ikarmaktadir. Talep 6l¢iitii ise, yillik tiikketim ve ortalama
stok miktarlarinin benzer sekilde agirliklandirilmasiyla olusturulmustur. Veri 6n
isleme siirecinde, ham veriler tablo halinde diizenlemis, temizlenmis, sozel ifadeler
sayisal hale doniistiiriilmiis, sayisal veriler ise degisik amaglarla belirli katsayilarla
carpilmis veya normalize edilmisti. Basit agirlik siniflandirmada ise once alt 6lgiit
agirliklar1 kullanilarak ¢izelge 7.12°de gosterilen 5 ana oOlgiitten olusan 6zet veriler
elde edilmistir. Ardindan 5 6l¢iittiin her biri belirlenen agirliklar ile carpilip, her bir
envanter kalemi i¢in bu agirlikli ¢arpimlar toplanilarak cizelge 7.13’te verilen basit

agirlikli toplam puanlar elde edilmistir.
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Cizelge 7.12 : Normalize edilmis 6zet veriler.

ID Kritiklik  Talep Fiyat Tedarik Depolama

1 0,20 0,000244 0,000539 0,2032 0,13
0,20 0,000015 0,000454 0,3694 0,13
0,18 0,000341 0,001901 0,2274 0,13
0,20 0,000070 0,000118 0,3371 0,13
0,18 0,000299 0,000535 0,1871 0,13
0,18  0,000302 0,000535 0,1871 0,13
0,31 0,005641 0,001752 0,2194 0,31
0,43  0,000489 0,000746 0,2113 0,13
0,33  0,000075 0,004843 0,1145 0,13

O© 00 ~NOoO Ol WD

710 0,20 0,000047 0,007586 0,2000 0,56
711 0,20 0,000015 0,007586 0,2000 0,56
712 0,20 0,000014 0,007586 0,2000 0,56
713 0,20 0,000020 0,007586 0,2000 0,56
714 0,20 0,000005 0,007586 0,2000 0,56
715 0,33 0,000187 0,001034 0,3371 0,31

Her bir envanter kalemi igin elde edilen bu basit agirlikli toplam puanlar, biiyiikten
kiigiige dogru siralanip, kiimiilatif hale getirildikten sonra daha 6nceki modellere
benzer sekilde kalemlerin sayica kiimiilatif yiizdesine gore A, B, C olarak siiflara
atanir. Cizelge 7.14’te kiimiilatif siralama ve basit agirlikli modelin siniflandirma

sonuclar1 goriilmektedir.

Cizelge 7.13 : Agirliklandirilmig veriler ve basit agirlikli toplam puanlar.

I . . Basit Agirlikli

ID Kiritiklik  Talep Fiyat Tedarik  Depolama Toplam Puan
1 0,06  0,000024 0,0001078 0,0406 0,026 0,127377
2 0,06  0,000001 0,0000909 0,0739 0,026 0,160563
3 0,06 0,000034 0,0003801 0,0455 0,026 0,124578
4 0,06  0,000007 0,0000236 0,0674 0,026 0,154050
5 0,06 0,000030 0,0001069 0,0374 0,026 0,116236
6 0,06 0,000030 0,0001069 0,0374 0,026 0,116236
7 0,09  0,000564 0,0003504 0,0439 0,062 0,199246
8 0,13  0,000049 0,0001493 0,0423 0,026 0,196916
9 0,10  0,000007 0,0009685 0,0229 0,026 0,150259
710 0,06  0,000005 0,0015171 0,0400 0,112 0,214122
711 0,06  0,000001 0,0015171 0,0400 0,112 0,214119
712 0,06  0,000001 0,0015171 0,0400 0,112 0,214118
713 0,06  0,000002 0,0015171 0,0400 0,112 0,214119
714 0,06  0,000000 0,0015171 0,0400 0,112 0,214118
715 0,10 0,000019 0,0002068 0,0674 0,062 0,230025
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Cizelge 7.14 : Basit agirlikli siniflandirma sonuglari.

Yizdece Kalemlerin Kalemlerin

Basit Agirhikli - Kiimiilatif Kiimilatif Kiimilatif Kiimilatif Envanter
Toplam Puan  Puanlar . . Sinifi
Puanlar Sayisi Yiizdesi

485  0,427662 0,427662 0,2946% 1 0,14% A
442  0,408145 0,835807 0,5758% 2 0,28% A
73 0,241266 37,230168  25,6476% 142 20,06% B
30 0,240499 37,470667  25,8133% 143 20,20% B
142 0,240303 37,710970  25,9788% 144 20,34% B
568  0,203067 83,865079  57,7740% 355 50,14% C
569  0,203067 84,068147  57,9139% 356 50,28% C
377  0,111196  144,944232  99,8510% 706 99,72% C
122 0,108239  145,052470  99,9256% 707 99,86% C
494  0,108014  145,160484 100,0000% 708 100,00% C

7.5.4 AHP ile ¢cok olgiitlii ABC simiflandirmasi

Bu modelin basit agirlikli ¢ok 6lgiitlii modelden temel farkli, agirliklarin “Analitik
Hiyerarsi Prosesi” yoOntemiyle belirlenmesidir. Siniflandirma yapilirken AHP ile
belirlenen agirliklar kullanilir. Sekil 7.4’te AHP kullanilarak ¢ok olgiitlii ABC
smiflandirmast i¢in modelin karar hiyerarsiisi gosterilmistir. Siniflandirma amag
iken; kritiklik, talep, fiyat, tedarik ve depolama kritlerler; 708 kalem envanter ise
ama¢ acisindan bu bes kritere gore Onem derecesi yoOniiyle degerlendirilen

seceneklerdir.

AHP’li Cok Olgiitlii ABC Siniflandirmasi

Kritikli Talep Fiyat Tedarik Depolama

001, 002, 003, ..., 708

Sekil 7.4 : AHP ile Cok 6l¢iitlit ABC’nin karar agaci.

Onclikle karar vericilere doldurtulmak iizere bir karar matrisi olusturulmustur. Karar
vericiler matrisler kriterlerin birbirlerine goreli 6nemlerine gore Saaty Olgeginden

yararlanarak ikili karsilagtirmalar gerceklestirerek matrisleri doldurmuslardir. Grup

91



kararini temsil eden matris, matrislerdeki degerlerin geormetrik ortalamalar1 alinarak

elde edilmistir.

Cizelge 7.15 : AHP grup karar matrisi.

Olgiitler  Kritiklik Fiyat Tedarik Talep Depolama

Kritiklik 1,00 247 276 290 0,89
Fiyat 041 100 069 0,69 0,58
Tedarik 036 144 100 144 1,00
Talep 034 144 069 1,00 1,00
Depolama 1,13 1,71 100 1,00 1,00

Asagida, 3. boliimde analitik hiyerarsi prosesi basligi altinda anlatilan adimlar

uygulanarak elde edilen agirliklar her bir 6lgiit igin ¢izelge 7.16’da verilmistir.

Cizelge 7.16 : AHP ile belirlenen 6lg¢iit agirliklari.

Agirliklar
(w)
Kritiklik 0,31 031 045 041 0,20 0,33
Fiyat 0,13 0,12 0,11 0,10 0,13 0,12
Tedarik 0,11 0,18 0,16 0,20 0,22 0,18
Talep 0,11 0,18 0,11 0,14 0,22 0,15
Depolama 0,35 0,21 0,16 0,14 0,22 0,22

Olgiitler Oranlar

Daha sonra matris degerleri ve bulunan agirliklar kullanilarak, yine 3. boliimde
analitik hiyerarsi prosesi bashigi altinda anlatilan CI ve RI degerleri araciligiyla
tutarlik oram1 belirlenir. Tutarlilik oran1 %10’un altinda olan matrisler ve sonuglari
gegerli kabul edilmektedir. Tutarlilik testi ve sonuglari gizelge 7.17°de gosterilmistir.
Bulunan tutarlilik orant %3,16 olup %10’dan kii¢iik olarak bulundugundan, karar
matrisinin dogru ve sonuglarimimim gecerli oldugu kabul edilir. Agirliklandirilmis

Olctitler ve toplam puanlar ise ¢izelge 7.18°de verilmistir.

Cizelge 7.17 : Tutarlilik testi.

Olgiitler AXWw Aw/w n ClI Rl CR
Kritiklik 1,75 5,23
Fiyat 0,61 5,15
Tedarik 0,91 514 5 0,039 1,25 3,16%
Talep 0,78 5,10
Depolama 1,13 5,17

Ortalama.(3max) 5,16
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Cizelge 7.18 : Agirliklandirilmis 6l¢iitler ve AHP toplam puanlari.

ID Kiritiklik  Talep Fiyat ~ Tedarik Depolama Toplam Agurli
Puan
1 0,07  0,000029 0,0000971 0,0305 0,0286 0,125870
2 0,07  0,000002 0,0000818 0,0554 0,0286 0,150747
3 0,06 0,000041 0,0003421 0,0341 0,0286 0,121044
4 0,07  0,000008 0,0000212 0,0506 0,0286 0,145854
5 0,06  0,000036 0,0000962 0,0281  0,0286 0,114745
6 0,06  0,000036 0,0000962 0,0281  0,0286 0,114745
7 0,10 0,000677 0,0003154 0,0329 0,0682 0,203802
712 0,07 0,000002 0,0013654 0,0300 0,1232 0,221227
713 0,07 0,000002 0,0013654 0,0300 0,1232 0,221228
714 0,07 0,000001 0,0013654 0,0300 0,1232 0,221226
715 0,11 0,000022 0,0001861 0,0506 0,0682 0,229391

Belirlenen agirliklar kullanilarak, her bir envanter kaleminin agirlikli toplam puanlar

cizelge 7.18’de gosterildigi gibi bulunur. Bulunan puanlar, dnce biiyiikten kiiglige

dogru siralanir; ardindan sayica kalemlerin kiimiilatif yiizdesine gore A, B, C smiflar1

belirlenir. AHP ile ¢ok kriterli simiflandirma modelinin smiflandirma sonuglari

cizelge 7.19°da gosterilmistir.

Cizelge 7.19 : AHP ile ¢ok kriterli siniflandirma sonuglari.

Toplam Kiimiilatif Yiizdece Kalemlerin Kalemlerin Envanter
ID  Agirlikh Kiimiilatif Kiimiilatif Kiimiilatif
Puanlar . . Sinift
Puan Puanlar Sayisi Yiizdesi
485 0,409429 0,409429 0,2770% 1 0,14% A
442 0,408470 0,817898 0,5533% 2 0,28% A
288 0,246805  37,884189 25,6270% 142 20,06% B
214 0,246596  38,130785 25,7938% 143 20,20% B
240 0,246417  38,377202 25,9605% 144 20,34% B
699 0,208897  85,428421 57,7886% 355 50,14% C
97 0,208886  85,637308 57,9299% 356 50,28% C
377 0,113730 147,606055  99,8491% 706 99,72% C
122 0,111645 147,717700  99,9247% 707 99,86% C
494 0,111374  147,829074  100,0000% 708 100,00% C
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7.5.5 VIKOR’la cok olciitlii ABC simiflandirmasi

Bu cok kriterli modelde her bir envanterin 6nem derecesinin belirlenmesinde VIKOR
yonteminden yararlanilmistir.  VIKOR her karar alternatifi Kkriterlere gore
degerlendirilerek ideal alternatife gore uzlasik uzakliklar hesaplanir. Her bir karar
secenegi icin Qi degerleri hesaplanir ve en kiigiik degere sahip olan en segenek en iyi
alternatiftir. Burada kriterler olarak, envanter olgiitleri, karar se¢enckleri olarak da
envanter kalemleri bulunmaktadir. Oncelikle her bir kriter icin tiim secenckler
arasinda en yiiksek fayda degeri (fj*) ve en diisiik fayda degeri (fj-) belirlenir. Olgiit
agirliklar1 bu modelde bir girdidir. Grup karar matrisleri ile daha once elde edilen
olgiit agirliklart (wj) bu VIKOR’Iu modelde de kullanilmistir. Cizelge 7.20°de
kullanilan agirlik degerleri ve her kriter igin tespit edilen en yiliksek ve en diisiik
fayda degerleri goriilmekledir. Mevcut veri setindeki tiim Ol¢litler 6nem derecesini
artirict yonde etki yaptigindan, tiim olgiitler “pozitif” dlgiit olarak degerlendirilmis ve

hesaplamalarda degisiklik yapilmadan kullanilmistir.

Cizelge 7.20 : VIKOR hesaplamalarinda kullanilan degisken degerleri.

Wi fi* fi-
033 015  0,057948
0,12 0,120000 0,00000034
0,18 0,1800000 0,0000003
015 01340  0,0075
022 01232 00286

O D WN BRP|—

Bu adimdan sora (7.1)’de verilen formiile gére her envanter kalemi i¢in S; degerleri
hesaplanir. Burada w; 6lgiit agirhiklarim ifade etmektedir. Ayni sekilde her kalem

icin bu defa (7.2)’de verilen formiile gore R, degerleri hesaplanir.

S, = >w,(f] — f)I(F ~ 1) 1)
=
R, = max|w, (f = f,)/(f —f)] (7.2)

Buradaki S; ve R,degerlerinin hesaplamalar1 ve sonuglari ¢izelge 7.21°de

gosterilmistir. Cizelgede bulunan j=1’den j=5" e kadar olan siitun degerleri ise Si ve

Ri’nin hesaplanmasinda ara iglemlerin gosterilmesi i¢in ifade edilmistir.
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Cizelge 7.21 : Si ve Ri degerleri hesaplamalari.

=1 =2 i=3 =4 j=5 Si Ri
02978 0,1200 0,1799 0,1228 0,2200 0,9404  0,2978
02978 10,1200 0,1799 0,0932 02200 0,909  0,2978
0,3300 0,1200 0,1797 0,1185 02200 0,9681  0,3300
02978 0,1200 0,1800 0,0989 02200 0,9167  0,2978
0,3300 0,1200 0,1799 0,1256 02200 0,9755  0,3300
0,3300 0,1200 0,1799 0,1256 02200 0,9755  0,3300
0,1681 0,1193 0,1797 0,1199 0,1279 07149  0,1797
00215 0,199 0,1799 0,1213 02200 0,6626  0,2200
0,1358 0,1200 0,1791 0,1385 02200 0,7935  0,2200

O© 00 NOoO Ol WDN P =—

710 0,2978 0,1200 0,1786 0,1233 0,0000 0,7197  0,2978
711 0,2978 0,1200 0,1786 0,1233 0,0000 0,7197  0,2978
712 0,2978 0,1200 0,1786 0,1233 0,0000 0,7197  0,2978
713 0,2978 0,1200 0,1786 0,1233 0,0000 0,7197  0,2978
714 0,2978 0,1200 0,1786 0,1233 0,0000 0,7197  0,2978
715 0,1358 0,1200 0,1798 0,0989 0,1279 0,6625 0,1798

Cizelge 7.21°de hesaplanan degerlere bakilarak, en kiigik S, olan S” degeri, en

biiyiik S; olan S~, en kiigiik R olan R™ve en biiyiik R, olan R~ okunur. Ayrica

fayda ve pismanlik degerlerinin stratejisini ifade v degeri genellik 0,5 alinarak; v ve

(1—V) esit olacak sekilde kullanilir (Opricovic ve Tzeng, 2004).

Cizelge 7.22 : Kullanilan v, S*, S-, R*, R- degerleri.

Sembol  Deger

\Y; 0,5
S* 0,355
S- 0,9755
R* 0,1271
R- 0,33

Sonraki adimda (7.3)’te formiilii verilen Q, degerleri hesaplanir. Envanter kalemleri
Q, degerine gore kiiciikten biiylige dogru siralanir. En yiiksek 6nem derecesine

sahip envanter en lst siradaki envanterdir ve dnem derecesi yukaridan asagiya

dogru azalir. Cizelge 7.23’te bulunan Q, degerleri ve buna karsilik gelen envanter

kalemlerinin sayica yiizdece kiimiilatif degerleri ve buna bagli olarak belirlenmis

envanter siniflar1 verilmistir.
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Q =Vv(S;-S)/(S" -S)+(L-V)(R -R)/(R -R") (7.3)

Cizelge 7.23 : Qi degerleri ve VIKOR siniflandirma sonuglari.

Kalemlerin Kalemlerin

i Qi Kimilatif Kiimilatif Eg‘l’zlnftler
Sayisi Yiizdesi
442  0,0000 1 0,14% A
485  0,0930 2 0,28% A
49 0,3104 142 20,06%
331 00,3114 143 20,20%
484  0,3122 144 20,34% B
95 0,4177 355 50,14% C
356 10,4183 356 50,28% C
3 0,9940 706 99,72% C
6 1,0000 707 99,86% C
5 1,0000 708 100,00% C

Son olarak, elde edilen VIKOR sonuglarinin gegerliliginin kabulii i¢in iki sart
vardir. Bu sartlar saglanmasi sonucun dogrulanmas: anlamina gelmektedir. Ilk sart
en iyi iki secenek arasindaki farkin anlamli bir fark olmasidir. Bu kosul (7.4) ve
(7.5)’te verilmistir. Ikinci kosul ise en diisiik Qi degerine sahip envanterin Si ve Ri
degerlerinden en az biri igin en yiiksek degerini elde etmelidir. Iki kosuldan biri
saglanmiyorsa kosul (7.6)’daki esitsizlik kullanilir. Bdylece elde edilen 6nem

siralamasinin gegerliligi test edilmis olur (Opricovic ve Tzeng, 2004).

Q(R)-Q(R)=D(Q) (7.4)
D(Q) =1/(n—1) (7.5)
Q(Py)-Q(R)<D(Q) (7.6)
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7.6 Asama II: Yapay Ogrenme Uygulamasi

7.6.1 Simiflandirma yazihmi: “WEKA”

Veri madenciligi yazilimlar1 arasinda ¢ok sayida agik kaynak kodlu yazilim
mevcuttur. Bunlar kolaylikla internetten {icretsiz olarak temin edilebilir. Bu

uygulamadaki veri analizleri WEKA yazilimi ile gergeklestirilmistir.

& Weka Explorer M=
Prepracess | Classify | Cluster | Assaciate | Select attributes | Visualize
[ Open file... ] [ Open URL... ] [ Open DE... ] [ Generate... Edit... ] [ Save... ]
Fiter
Current relation Selected attribute
Relation: vote Name: handicapped-infants Type: Nominal
Instances: 435 Attrbutes: 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)
Attrbutes No. Label Count
1|n |235 |
al J[_wone ][ mvert ][ pattem 2[y [187 |
No. Name
[ Thandicappedinfants ~
2|[[water -project-cost-sharing
3| Jadoption-of the-budget-resalution
[ Jphysican-fee-freeze Class: Class (Nom) | visualize Al
5|Jel-salvadorad
5| Jreligious-groups in-schoals
7[[Jant-satelite-test-ban 228
8 |[Jad-to-nicaraguan-contras
8 [ mx-missie
10| Jmmigration
11| Jsynfuels-corporation-cutback
12| Jeducation-spending =
Remove
Status
: .

Sekil 7.5 : WEKA’nin ara yiiziinden bir goriintii.

WEKA veri madenciligi ¢calismalarinda olduk¢a yaygin kullanilan agik kaynak kodlu
ve licretsiz yazilimdir. En 6nemli artilarindan biri Java dilinde yazilmis olmasi ve
buna bagli olarak hemen hemen tiim igletim sistemlerinde (Linux, Mac, Sun,
Windows) calisabilmesidir. Olduk¢a zengin bir igerige sahiptir ve bu ¢alisma
kapsaminda da bahsedilen gozetimli ve gozetimsiz 6grenme teknikleri, kiimeleme,
iliskilendirme kurallar1 gibi bir¢ok yoOnteme ait paketlere sahiptir. Yazilima ve
yazihm ile ilgili temel bilgilere "http://www.cs.waikato.ac.nz/ml/weka"
baglantisindan ulagilabilir, Ian H. Witten (2011)’nin “Data Mining” adli kitabindan

teorik ve uygulamaya yonelik detayli bilgiler edinilebilir.

7.6.2 Yapay simiflandirma algoritmalarinin 6grenme basarimlari

Uygulamanin bu kasiminda yapay Ogrenme yoOntemlerinden, 4 farkli sezgisel
smiflandirma algoritmalar1 egitilmistir. Birinci agsama sonunda elde edilen model
sonuclart egitim ve test amagli kullanilmistir. Baslangicta 5 degisik model ile

simiflandirma yapilmistir. Bu siniflandirmalarin her biri ayr1 bir veri kiimesi olarak
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degerlendirilmistir. Her kiime icin algoritmalarin siiflandiricilart kullanilmastir.
Once egitim performanslari, sonra 11 alt kiime ile ¢apraz dogrulama basarimlari
Olclilmiistiir. Daha sonra veri kiimesi’nin %66,6’s1 egitim verisi, %33,3’1 test verisi
olacak sekilde her 5 simiflandirma modeli igin segilen 4 algoritmanin siniflandirma
basarimlar1 test edilmistir. Son olarak her algoritmanin bu egitim, ¢capraz dogrulama
ve test bagarimlariin ortalamasi alinarak, her algoritma i¢in ortalama siniflandirma
basarimlarma ulasilmistir. Ayrica her algoritmanin siniflandirma ¢iktilarina ekler
bolimiinde, EK A iceresinde “Yapay Ogrenme Uygulamasi icin WEKA
Siniflandirma Ciktilar” bagligi altinda yer verilmistir. Asagida sirasiyla Bayes agi,
Naive Bayes, yapay sinir aglart ve destek vektor makinelerinin egitim, capraz
dogrulama, test ve ortalama basarimlar1 elde edilmistir. Cizelge 7.24’te Bayes ag1
algoritmasinin tim modeller ic¢in egitim, ¢apraz dogrulama, test ve ortalama
basarimlart verilmistir. Bayes aglari ortalamada en iyi siniflandirma basarimini
%85,78 ile VIKOR’lu model i¢in saglarken, en diisiik performansi %60,20 ile
geleneksel model igin elde etmistir. Basit agirliklt model %73,69 ile ikinci en iyi ve

AHP’li model % 71,33 ortalama basarim ile siniflandirmustr.

Cizelge 7.24 : Bayes ag1 algoritmasinin tiim modeller i¢in 6grenme basarimlari.

Egitim Capraz  Test Ortalama
Geleneksel 77,82 68,92 58,92 68,55
Geleneksel (S) 59,60 58,75 62,24 60,20
Basit Agirlikli 79,51 76,41 65,14 73,69
AHPIi 74,43 73,58 65,97 71,33
VIKOR 86,29 86,15 84,89 85,78

Cizelge 7.25’te Naive Bayes algoritmasinin tiim modeller i¢in egitim, g¢apraz
dogrulama, test ve ortalama basarimlar1 verilmistir. Naive Bayes ortalamada en 1iyi
siniflandirma basarimini %68,82 ile VIKOR’lu model i¢in saglarken, en distlik

performansi %55,03 ile geleneksel model icin elde etmistir.

Cizelge 7.25 : Naive Bayes algoritmasinin tiim modeller i¢in 6grenme basarimlari.

Algoritma Egitim Capraz  Test Ortalama
Geleneksel 55,50 55,64 53,94 55,03
Geleneksel (S) 56,35 55,36 63,07 58,26
Basit Agirhikli 60,31 59,46 58,09 59,29
AHPIi 64,26 63,27 62,65 63,39
VIKOR 7740 7471 54,35 68,82
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Cizelge 7.26’te ise YSA’nin tim modeller i¢in egitim, ¢apraz dogrulama, test ve
ortalama basarimlar1 verilmistir. YSA ortalamada en iyi siniflandirma basarimini
oldukca yiiksek bir oranla, %95,70 ile VIKOR’lu model i¢in saglarken; en diisiik
performansi %54,51 ile geleneksel model icin elde etmistir. Sekil 7.6’da YSA ile
geleneksel model i¢in ve 7.7°de c¢ok Olciitlii model i¢in olusturulan agin yapisi

gosterilmistir.

L (o
o B
] .!l|

Sekil 7.6 : YSA’ nin geleneksel model i¢in ag yapist.

Cizelge 7.26 : YSA’ ’nin tim modeller i¢in yapay 6grenme basarimlari.

Algoritma Egitim Capraz ~ Test Ortalama
Geleneksel 5490 55,22 5342 5451
Geleneksel (S) 56,49 5522 5518 55,63
Basit Agirlikli 85,73 84,88 7844 83,02
AHPIi 87,14 8644 7095 8151
VIKOR 96,04 9562 9543 95,70

Cizelge 7.27°te ise DVM’nin tiim modeller i¢in egitim, ¢apraz dogrulama, test ve
ortalama basarimlar1 verilmistir. DVM ortalamada en iyi siniflandirma basarimini
olduke¢a yiiksek bir oranla, %94,63 ile VIKOR’lu model i¢in saglarken; en diisiik
performansi %56,74 ile geleneksel model i¢in elde etmistir. AHP’li model %92,61
ile en iyi ikinci model olarak 6grenme basarimi gostermistir. Basit agirlikli model,
%89,94 ile liglincii ve stok esasli modeli %61,92 ile dordiincii en iy1 olarak 6grenme

basarimi gostermistir.
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Sekil 7.7 : YSA’nin ¢ok 6lgiitlii modeller igin ag yapisi.
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Cizelge 7.27 DVM’nin tiim modeller i¢in yapay 6grenme bagarimlari.

Algoritma Egitim Capraz  Test  Ortalama
Geleneksel 5593 56,21 58,09 56,74
Geleneksel (S) 60,45 60,17 65,14 61,92
Basit Agirlikli 90,96 88,41 90,45 89,94
AHPIi 93,36 91,94 92,53 92,61
VIKOR 95,62 9449 93,77 94,63

7.6.3 Modellere gore algoritmalarin siniflandirma performanslari

Bu baglik altida her smiflandirma modeli igin tim algoritmalarin basarimlari
karsilastirilmistir. Cizelge 7.28’den 7.33’e kadar sirasiyla geleneksel ABC, ortalama
stok esasli ABC analizi, basit agirlikli ¢ok 6lgiitlit ABC analizi, AHP ile ¢ok olgiitlii
ABC analizi ve VIKOR’lu ¢ok olgiitliit ABC analizi modelleri igin Bayes net, Naive
Bayes, YSA ve DVM siniflandirma algoritmalarinin egitim, ¢apraz dogrulama, test
ve ortalama simiflandirma basarimlar1 karsilastirilmistir. Cizelge 7.28’de geleneksel
ABC analizi i¢in ortalamada en iyi siniflandirma performansini %68,55 ile Bayes net
sunarken, %54,51 ile ortalamada en diisiik basarim YSA ile elde edilmistir. Cizelge
7.29°’de ortalama stok esasli ABC analizi i¢in ortalamada en iyi siniflandirma
performansini %61,92 ile DVM sunarken, %55,63 ile ortalamada en diisiik bagarim
YSA ile elde edilmistir.

Cizelge 7.28 : Geleneksel ABC analizi i¢in algoritmalarin siniflandirma
performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 77,82 55,50 54,90 55,93
Capraz 68,92 55,64 55,22 56,21
Test 58,92 53,94 53,42 58,09
Ortalama 68,55 55,03 54,51 56,74

Cizelge 7.29 : Geleneksel (Ortalama stok esasli) ABC analizi igin
algoritmalarin siniflandirma performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 59,60 56,35 56,49 60,45
Capraz 58,75 55,36 55,22 60,17
Test 62,24 63,07 55,18 65,14
Ortalama 60,20 58,26 55,63 61,92
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Cizelge 7.30 : Basit agirlikli ¢ok olgiitliit ABC analizi i¢in algoritmalarin
siiflandirma performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 79,51 60,31 85,73 90,96
Capraz 76,41 59,46 84,88 88,41
Test 65,14 58,09 78,44 90,45
Ortalama 73,69 59,29 83,02 89,94

Cizelge 7.31 : AHP ile ¢ok olgiitlit ABC analizi i¢in algoritmalarin
siiflandirma performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 74,43 64,26 87,14 93,36
Capraz 73,58 63,27 86,44 91,94
Test 65,97 62,65 70,95 92,53
Ortalama 71,33 63,39 81,51 92,61

Cizelge 7.32 : VIKOR’la ¢ok olgiitlii ABC analizi i¢in algoritmalarin
siniflandirma performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 86,29 77,40 96,04 95,62
Capraz 86,15 74,71 95,62 94,49
Test 84,89 54,35 95,43 93,77
Ortalama 85,78 68,82 95,70 94,63

Cizelge 7.33 : Yapay 6grenme algoritmalarinin genel siniflandirma
performanslari.

Bayes Net Naive Bayes YSA DVM

Egitim 75,53 62,76 76,06 79,26
Capraz 72,76 61,69 75,48 78,24
Test 67,43 58,42 70,68 80,00
Ortalama 71,91 60,96 74,07 79,17

7.6.4 Tiim modelleri i¢in algoritmalarin karsilastirmal ortalama

performanslari

DVM genel ortalamada ve bir model hari¢ tiim modellerde en iyi simiflandirma
basarisin1 gostermistir. Genel basarimda ikinci sirada YSA, ti¢iincii sirada Bayes net
ve son sirada Naive Bayes algoritmast yer almistir. Cizelge 7.34’te tiim
siniflandirma algoritmalarinin her bir model i¢in ortalama basarimlar1 ve tim

modellerdeki genel basarimlar1 verilmistir. Sirasiyla geleneksel, stok esasli, basit
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agirlikli, AHP ile ve VIKOR’lu modeller i¢in ortalama siniflandirma performanslari
verilmig ayica her algoritmanin tiim modellerdeki ortalama siniflandirma

performansi verilmistir.

Cizelge 7.34 : Siniflandirma algoritmalarinin tiim modeller i¢in ortalama basarimau.

Algoritma  GLNK GLN-S BST-AGR AHPli VIKOR Genel
Bayes Net 68,55 60,20 73,69 71,33 85,78 71,91
Native Bayes 55,03 58,26 59,29 63,39 68,82 60,96
YSA 54,51 55,63 83,02 81,51 95,70 74,07
DVM 56,74 61,92 89,94 92,61 93,96 79,03

7.7 Asama III: “Ortak Ogrenme Kiimesi” Yaklasim
7.7.1 “Ortak 6grenme kiimesi”’nin amaci ve olusturulma sekli

Sezgisel simifladiricilar, yalnizca onlara Ggretilen siniflandirma kiimesi {izerinden
ogrenmektedirler. Yani, bir siniflandirict siz neyi dgrentirseniz onu ogrenmektedir.
Kullanilan algoritmanin 6grenme basarimi ne kadar yiiksek olursa olsun, 6grenme
kiimesi kotlii oldugunda, yani saglanan smif oOrnekleri yanlis veya gilivensiz
orneklerden olustugunda algoritma bu kotii 6rnekleri de 6grenecektir ve arzu eldilen
amaca ulasilamayacaktir. Bunun i¢in bu c¢alismada, iyi Orneklerden olustugu
varsayilan bir “ortak 6gren kiimesi”0nerisinde bulunulmustur.. Bu kiime ile onceki
modellerin katkilarindan birilikte yararlanilabilmesini miimkiin kilmakla beraber,
uzamanlik bilgisine tekar tekar ihtiya¢ duymadan daha yiliksek basarimli ve amaca

daha uygun bir siniflandirma performansi elde edilebilecegi 6ne diistintilmiistiir.

Tim envanter kalemleri i¢in bes siiflandirma modeliyle basta elde edilmis envanter
siniflar1 5 modelin en az 4’tinde ayn1 kalemler se¢ilerek, yeni bir 6grenme kiimesi
olusturulmustur. Bu yeni 6grenme kiimesi herhangi 4 model agisindan da ayni
sonucu veren Orneklerden olusturulmustur. Yani bu kalemlerin smifinin yeri 5
modelin en az 4’ tarafindan onaylanmistir ve dolayisiyla bu kalemlerden olusan
kiime ait olduklar1 siniflarin dogrulugu agisindan ¢ok giivenilir bir veri setini
sunmaktadir. Boylece “iyi dgrenme kiimesi” elde edildigi varsayilmistir. Bu iyi
ogrenme kiimesi ile 6nceki siniflandirmalarda 6grenme basarisi en yliksek bulunmus
DVM yeniden egitilerek daha iyi bir siniflandirma performansi elde edilmeye

calisilmigtir. Bunun i¢in siniflandirilan 708 kalem envanterden %45’ yani 319
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kalem envanter 5 smiflandirma modelinin en az 4’linliin sonucunda ayni siifta
etiketlenmistir. Bir anlamda bu envanter kalemleri tiim yontemlerin siniflandirma
karar siire¢lerinin tizerinde birlestigi ve siniflarin yeri agisinda en az tereddiit duyulan
en iyi orneklerdir. Iste bu 319 kalem envanterden olusan yeni 6grenme kiimesi ayrica
ele alinarak algoritmalar egitilmis ve yeni siniflandirma sonuglari ve basarimlari elde

edilmistir.

Cizelge 7.32, 7.33 ve 7.34’te ¢ok kriterli modellerden AHP ile ve VIKOR ile ¢ok
Olgiitli siniflandirma modelleri i¢in genel ve ortak 6grenme kiimesi basarimlari
verilmigtir. Ortak Ogrenme kiimesi sonuglart Onceki asamada, siniflandirma
performansi en iyi bulunan DVM algoritmasini egitmede kullanilmistir. DVM’nin
onceki genel basarimi ve ortak Ogrenme kiimesi sonrasi basarimlari

karsilastirilmistir.

Cizelge 7.35 : AHP ile model i¢in DVM’nin genel ve ortak 6grenme basarimi.

DVM DVM

(Genel) (Ortak Ogrenme)
Egitim 93,36 94,04
Capraz 91,94 91,53
Test 92,53 97,22
Ortalama 92,61 94,26

Cizelge 7.36 : VIKOR’lu model i¢cin DVM’nin genel ve ortak 6grenme basarima.

DVM DVM

(Genel) (Ortak Ogrenme)
Egitim 93,62 96,23
Capraz 94,49 94,67
Test 93,77 92,59
Ortalama 93,96 94,50

Cizelge 7.37 : DVM’nin genel ve ortak kiime i¢in ortalama 6grenme bagarimi.

DVM DVM

(Genel) (Ortak Ogrenme)
Egitim 93,49 95,14
Capraz 93,22 93,10
Test 93,15 94,91
Ortalama 93,29 94,38
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8. SONUC VE ONERILER

Tezin uygulama bolimiinin ilk iki asamasi sonunda elde edilen tiim basarim
sonuglarini bir 6zet tablo halinde asagida cizelge 8.1°de verilmistir. Buna gore,
sonuglar once analizde kullanilan ABC envanter siniflandirma modeline ¢esidine
gore ve sonra egitilip test edilen yapay 6grenme yontemine gore olmak iizere iki ayri
yonden degerlendirilmisidir. Ayrica bu sonuglara dayanilarak ulasilan nihai

cikarimlar ve yapilan oneriler boliimiin sununda verilmistir.

Cizelge 8.1 : Tiim basarim sonuglarini igeren 6zet tablo.

Kullanilan Yapay Ogrenme Yéntemi

ABC

Analizi Basarim Nai Algoritmal
e aive goritmalar
. Taru
Modeli Bayes Net Bayes YA DVM Ortalamasi
Geleneksel Eéltlm 77,82 55,50 54,90 55,93 61,04
(Yillik CGapraz 68,92 55,64 55,22 56,21 59,00
Maliyet Test 58,92 53,94 53,42 58,09 56,09
Esasl) Ortalama 68,55 55,03 54,51 56,74 58,71
Egitim 59,60 56,35 56,49 60,45 58,22
Geleneksel (., ., 58,75 5536 5522 60,17 57,38
(Ortalama
Test 62,24 63,07 55,18 65,14 61,41
Stok Esasli)
Ortalama 60,20 58,26 55,63 61,92 59,00
] Egitim 79,51 60,31 85,73 90,96 79,13
A'farT'L Capraz 76,41 59,46 84,88 88,41 77,29
irlikli
&l e Test 65,14 58,09 78,44 90,45 73,03
Cok Olcutla
Ortalama 73,69 59,29 83,02 89,94 76,48
Egitim 74,43 64,26 87,14 93,36 79,80
AHP ile Capraz 73,58 63,27 86,44 91,94 78,81
Cok Olguitli Test 65,97 62,65 70,95 92,53 73,03
Ortalama 71,33 63,39 81,51 92,61 77,21
Egitim 86,29 77,40 96,04 95,62 88,84
VIKOR ile Capraz 86,15 74,71 95,62 94,49 87,74
Cok Olguitli Test 84,89 54,35 95,43 93,77 82,11
Ortalama 85,78 68,82 95,70 94,63 86,23
) Egitim 75,53 62,76 76,06 79,26 73,40
Tum Capraz 72,76 61,60 7548 78,24 72,04
Modeller
Geneli Test 67,43 58,42 70,68 80,00 69,13
Ortalama 71,91 60,96 74,07 79,17 71,53
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Elde edilen bagarim sonuglarini kullanilan analiz modeline gore degerlendirildiginde,
sezgisel  smniflandirict  algoritmalarin =~ ¢ok  Olgiitlii  modelleri  6grenme
performanslarinin, geleneksel modelleri 6grenme performanslarina gore belirgin bir
sekilde daha yiiksek oldugu goriilmiistiir. Geleneksel (yillik maliyet esasli) modelde
algoritmalarin egitim, ¢apraz dogrulama ve %66’ya %33 ayrilmis basarim testlerinde
tiim algoritmalar i¢in ortalama siiflandirma performansi yalnizca %58,71°de kalarak
en diisiik diizeyde gerceklesmistir. Geleneksel (ortalama stok esasli) model igin de
cok benzer sekilde %59 ile diisiik bir diizeyde kalmistir. Buna karsin basit agirlikli
cok olciitlii, AHP ile cok dlgiitlii ve VIKOR ile ¢ok olgiitlii siniflandirma modelleri
icin algoritmalarin ortalama basarimlar1 sirastyla, %76.48, %77.21, %86.23 ile
yiksek bir diizeyde gerceklesmistir. Buradan hareketle ele alinan envanter igin,
yapay 0grenme yontemlerinin ¢ok oOl¢iitlii modellerdeki 6grenme performanslarinin

ve smiflandirma basarimlarinin oldukga yiiksek oldugu soylenebilir.

Elde edilen basarim sonuglari kullanilan yapay 0Ogrenme yoOntemine gore
degerlendirildiginde, Naive Bayes %60.96 ile ortalamada en diisiik bagarim
gostermistir Bayes Net ortalamada %71.91 basarim elde ederken, YSA ise %74.07 il
daha yiiksek bir ortalama basarim elde etmistir. En yiiksek ortalama basarimi ise
%79.17’lik oranda DVM ile elde edilmistir. Ayrica DVM nin genel ortalamanin yani
sira, geleneksel (yillik maliyet esasli) model harig, diger dort model icin de

ortalamada en 1yi basarimi sundugu goze c¢arpan bir husus olmustur.

Uygulamanin son asamasinda “iyi 0grenme” uygulamasi ic¢in olusturulan “ortak
O0grenme kiimesi” iizerinden yapilan analizlerin sonuglarinin 6zeti ise ¢izelge 8.2°de
verilmistir. Burada tiim algoritmalar i¢in 6grenilme ve siniflandirilma basarimi en
yiiksek bulunan ¢ok olgiitlii iki siniflandirma modeli baz alinarak, basarimlar1 en
yiiksek bulunmus iki sezgisel smniflandirma yonteminin performanslari “ortak
ogrenme kiimesi” i¢in incelenmistir. Iyi grenme uygulamasinda kullanilan iki analiz
metodu AHP ile ¢ok ol¢iitli ABC analizi ve VIKOR ile ¢ok 6lgiitlii ABC analizi
metotlaridir. Smiflandirma basarimi gdzlenen yapay 6grenme yontemi DVM’nin
simiflandirma algoritmasidir. Basarim tiirii olarak, %100 egitim, ¢apraz dogrulama,
%66,6’ya %33,3 ayrilmig egitim-test ve her ii¢ basarim tiirliniin aritmetik ortalamasi
olan ortalama basarim yiizdesi Ol¢iimlenmis ve degerlendirilmistir. Cizelge 8.2°de
ayrica soz konusu basarimlarin 6nceki asamada tiim Ornekleri iceren genel kiimeden

elde edilmis sonuclarina da karsilastirma agisindan yer verilmistir.
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Cizelge 8.2 : Ortak 6grenme kiimesindeki basarimlar i¢in 6zet tablo.

ABC Analizi Basarim DVM DVM
Modeli Turd (Genel) (Ortak Ogrenme)

Egitim 93,36 94,04

AHP ile Capraz 91,94 91,53

Cok Olguitli Test 92,53 97,22

Ortalama 92,61 94,26

Egitim 93,62 96,23

VIKOR ile Capraz 94,49 94,67

Cok Olgitli Test 93,77 92,59

Ortalama 93,96 94,50

Egitim 93,49 95,14

Her iki cok Capraz 93,22 93,10

Olgiitli Model Test 93,15 94,91

Ortalama 93,29 94,38

Cizelge 8.2°de goriildiigi iizere ortak 6grenme kiimesinde elde edilen ortalama
basarimlar, hem AHP ile hem VIKOR ile yapilan ¢ok dlgiitlit ABC analizi modeli
icin kiiclik bir fark ile de olsa daha yiiksek olarak gerceklesmistir. Yine yalnizca
ortalamada degil, %100 egitim, hem %66,6’ya %33,3 ayrilmis egitim-test i¢in daha
iyl basarim sunmustur. Yalnizca ¢apraz dogrulama i¢in elde edilen sonuglarda
binde ikinin bile altinda kalan bir diisiis goziikmekte. Ancak bunun capraz
dogrulamanin parametrelerinden kaynaklandigini rahatlikla soyleyebiliriz. Zira
capraz dogrulamada mevcut veri kiimesi 11 denk kiimeye ayrilacak sekilde
belirlenmisti. “Iyi 6grenme kiimesi” olusturulurken Srneklem sayismin yaklasik
yar1 yartya azaltilmisti. Dolayisiyla ¢apraz dogrulma icin 11 alt kiime yerine daha
az sayida alt kiime olusturulmasi daha iyi bir basarim saglayacaktir. Ancak burada
karsilastirmanin anlamli olmasi agisindan parametreler degistirilmemis ve onceki
testlerdeki ile ayni birakilmistir. Buna karsin yine de ortak 6grenme kiimesinden
gergeklestirilen simiflandirma  basariminin  ortalamada  %93,29°den  %94,34
yiikseldigi goriilmektedir. Burada yiizde oranlari ile goriiniir bir performans
artisindan daha Onemli olan, 6grenme kiimesinin daha giivenilir, daha kabul
edilebilir orneklerden olusturulmasidir. Zira burada yiizdelik basarimda gorece
kii¢iik bir diisme olusacak dahi olsa, daha iyi bir kiimeden amaglara daha uygun bir
o0grenme saglanmis oldugunda daha arzu edilir bir siiflandirma sonucu elde

edilecektir.
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Tiim bu sonugclara dayanilarak su bulgu ve degerlendirmelere ulagilmistir:

Yapay O0grenme algoritmalar1 envanter siniflandirmada yiiksek bir bagarim
sunmaktadir. (Tiim algoritmalar icin tiim modellerde ve tiim basarim

tiirlerinde genel siniflandirma performans ortalamasi1 %71.33tiir.)

Cok olciitlii modeller i¢in algoritmalarin siniflandirma performanslari daha

yiiksektir (ortalama %79.97).

DVM ve YSA, sezgisel smiflandiricilar igerisinde ortalama olarak belirgin

bir sekilde daha yiiksek bir basarima sahiptir (%74.04 ve %79.17).

DVM, tiim ¢ok olgiitlii siniflandirma modelleri i¢in en iyi siniflandirma

bagarimini elde etmistir (sirasiyla %89.94, %92.61, %94.63).

Sezgisel smiflandiricilar “ortak 6grenme kiimeleri” olusturularak birden
fazla smiflandirma modelinin ¢iktilarindan ayni1 anda yararlanilabilir.
Boylece daha giivenilir bir kiimeden egitilen yapay Ogrenme
algoritmalariin daha arzu edilir bir siniflandirma gerceklestirmesi

beklenebilir.

DVM ile ortak 6grenme kiimesi i¢in ortalama siniflandirma basariminin

daha yiiksek oldugu goriilmiistiir.

Son olarak isletmelere ve arastirmacilara su 6nerilerde bulunulabilir:

Envanter siiflandirma igin ¢ok 6lgiite sahip isletmeler, klasik deterministik
modellerin yaninda yapay Ogrenme yontemlerinden yararlanabilirler.
Sezgisel smiflandiricilar kullanarak, birden fazla modelin ¢iktilarindan
birlikte yararlanabilecekleri gibi, karmasik ve dinamik kosullarda
algoritmalarin 6grenme yeteneginden faydalanilarak daha az uzmanlik
bilgisine ihtiya¢ duyarak yiiksek bagarimli smiflandirma sonuglarin elde
edilebilir. Bu sonuglar1 envanter politikalarinda kullanilarak isletme

verimliligine katkida bulunabilirler.

Yapilacak daha fazla uygulama ve yeni Onerilerle birlikte sezgisel
yontemlerin envanter analizinde yapacagi katkilar irdelenebilir. Bu
katkilardan yararlanilarak envanter politikalarinin belirlenmesi igin sezgisel
karar destek sistemleri olusturulabilir. Bu sistemler ileride MRP ve ERP

sistemleri ile biitiinlesik hale getirilebilir.
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EKLER

EK A : Yapay Ogrenme Uygulamasi i¢gin WEKA Siniflandirma Ciktilari.
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EKA

Yapay Ogrenme Uygulamasi icin WEKA Simiflandirma Ciktilar

Geleneksel siniflandirma
icin Bayes — BayesNet
egitim ¢iktilari

=== Run information ===

Scheme:weka.classifiers.bayes.BayesNet -D
-Q weka.classifiers.bayes.net.search.local. K2
---P1-SBAYES -E

weka.classifiers.bayes.net.estimate.SimpleEs

timator -- -A 0.5
Relation:

R10-13-

weka.filters.unsupervised.attribute.Remove-

R1-3,6-8
Instances:
Attributes:
GnlkTuketim

Fiyat
GLN

708

WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute.Remove-

Test mode:evaluate on training data

=== Predictions on training set ===

actual, predicted, error, probability

inst#,
distribution
1 1C
2 1C
3 2:B
4 1.C
5 1C
6 1C
7 3A
8 2:B
9 2B
10 2B
11 1.C
12 1.C
13 1:.C
14 1:.C
15 1.C
16 1.C
17 1:.C
18 1.C
19 2:B
20 1.C
21 2B
22 1:C
23 2:B
24 2:B
25 1.C
26 3A
27 2:B
28 3:A
29 2B
30 2B
31 1.C
32 1.C
33 1:C
34 2B
35 2:B
36 2:B
37 1.C
38 1:C
39 1.C
40 1.C
41 1:.C
42 1.C
43 2:B
44 2:B
45 2:B
46 2B
47 1.C
48 2:B
49 2B
50 1.C
51 3:A
52 1.C
53 1.C
54 3A
55 3A
56 3A
57 1:.C

2B
1.C
2:B
1C
2B
2B
3A
2:B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
2:B
1.C
1.C
1.C
2:B
1.C
1.C
3A
2:B
3A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2B
2B
2:B
2:B
2B
2B
3:A
1:.C
2B
3A
3A
3A
1.C

+ 0.263 *0.43 0.307
*0.671 0.276 0.053
0.263 *0.43 0.307
*0.671 0.276 0.053

+ 0.263 *0.43 0.307

+ 0.263 *0.43 0.307
0.029 0.252 *0.719
0.263 *0.43 0.307

+ *0.671 0.276 0.053

+ *0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053

+ 0.263*0.43 0.307
*0.99 0.007 0.003
*0.671 0.276 0.053
*0.99 0.007 0.003

+ 0.263*0.43 0.307
0.263 *0.43 0.307
*0.671 0.276 0.053

+ *0.671 0.276 0.053
*0.671 0.276 0.053
0.44 *0.476 0.084

+ *0.778 0.212 0.01
*0.99 0.007 0.003
0.029 0.252 *0.719
0.263 *0.43 0.307
0.029 0.252 *0.719
0.263 *0.43 0.307
0.263 *0.43 0.307

+ 0.263*0.43 0.307

+ 0.263*0.43 0.307

+ 0.263*0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053

+ *0.778 0.212 0.01
0.28 *0.625 0.095
0.28 *0.625 0.095
0.28 *0.625 0.095

+ 0.28 *0.625 0.095
0.263 *0.43 0.307
0.263 *0.43 0.307

+ 0.263*0.43 0.307
0.029 0.252 *0.719
*0.671 0.276 0.053

+ 0.263*0.43 0.307
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
*0.99 0.007 0.003

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90

92
93
94
%5
%
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

1C
2B
1.C
2:B
2:B
1.C
1.C
1C
1C
1.C
2B
1C
2:B
3A
3A
3A
1C
2B
3A
3A
3:A
3A
2B
1.C
2:B
1.C
2B
3A
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
1.C
3A
1.C
2:B
2B
2B
2:B
3A
2B
2B
2:B
1.C
2B
1.C
1.C
3A
2B
2B
2:B
1.C
2B
1.C
2:B
2:B
1.C
2B
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
2:B
2:B
2B
3A
2:B

2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
3A
2B
2B
1C
2:B
3A
3A
3:A
2:B
2B
2B
3:A
2:B
2B
2B
2:B
2:B
1.C
2B
3A
2:B
2B
3A
3A
3:A
3A
2B
1.C
3A
1.C
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
1.C
2B
1.C
1.C
3A
1.C
2B
2:B
1.C
2B
1.C
2:B
2:B
1.C
2B
2:B
2:B
2B
3A
1.C
3A
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
2:B
1.C
3A
2:B
2:B
2B
2B
2:B

+ 0.08 *0.849 0.07
0.013 *0.743 0.244
+ 0.263*0.43 0.307
+ *0.778 0.212 0.01
+ *0.778 0.212 0.01
*0.671 0.276 0.053
*0.571 0.13 0.299
*0.571 0.13 0.299
+ 0.075 0.091 *0.834
+ 0.013*0.743 0.244
0.013 *0.743 0.244
*0.571 0.13 0.299
0.013 *0.743 0.244
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
+ 0.263*0.43 0.307
0.28 *0.625 0.095
+ 0.067 *0.596 0.336
0.029 0.252 *0.719
+ 0.263 *0.43 0.307
+ 0.067 *0.596 0.336
0.263 *0.43 0.307
+ 0.263*0.43 0.307
0.263 *0.43 0.307
*0.99 0.007 0.003
0.263 *0.43 0.307
0.029 0.252 *0.719
+ 0.263*0.43 0.307
+ 0.08 *0.849 0.07
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
+ 0.013 *0.743 0.244
*0.671 0.276 0.053
0.029 0.252 *0.719
*0.99 0.007 0.003
+ 0.28 *0.625 0.095
+ 0.013*0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
+ 0.44 *0.476 0.084
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
*0.671 0.276 0.053
0.263 *0.43 0.307
*0.99 0.007 0.003
*0.671 0.276 0.053
0.029 0.252*0.719
+ *0.778 0.212 0.01
0.263 *0.43 0.307
0.263 *0.43 0.307
*0.671 0.276 0.053
0.28 *0.625 0.095
*0.671 0.276 0.053
0.28 *0.625 0.095
0.28 *0.625 0.095
*0.671 0.276 0.053
0.263 *0.43 0.307
+ 0.263*0.43 0.307
0.08 *0.849 0.07
0.263 *0.43 0.307
0.029 0.252 *0.719
*0.995 0.005 0.001
0.029 0.252*0.719
*0.671 0.276 0.053
*0.671 0.276 0.053
0.263 *0.43 0.307
*0.99 0.007 0.003
*0.995 0.005 0.001
*0.99 0.007 0.003
*0.99 0.007 0.003
*0.995 0.005 0.001
*0.99 0.007 0.003
*0.995 0.005 0.001
0.029 0.252*0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252*0.719
+ 0.067 *0.596 0.336
*0.671 0.276 0.053
0.029 0.252 *0.719
0.28 *0.625 0.095
0.28 *0.625 0.095
0.067 *0.596 0.336
+ 0.067 *0.596 0.336
0.263 *0.43 0.307

+ +
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149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2B
2B
2B
2B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
3A
3A
3A
2B
1.C
1.C
2B
2B
2B
1.C
2B
2B
1.C
1.C
1.C
1.C
3A
3A
2B
1.C
2B
2B
2B
2B
1.C
2B
2B
2B
2B
2B
3A
2B
2B
2B
3A
3A
2B
2B
2B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
1.C
3A

1C
2B
2B
1C
1C
1.C
1.C
1C
2:B
1.C
1.C
1C
1C
1.C
1.C
2:B
1C
1.C
2B
3A
3A
2B
1.C
2:B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
2B
3A
3A
3A
2B
1.C
1.C
2B
2B
2:B
1.C
3A
2B
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
2:B
2:B
2B
2B

1.C
2:B

2B

2B

2:B

2:B

3A
2B
2:B

2:B

2B
3A
2:B

2:B

2B

1.C
2:B

2:B

1.C

1.C

1:.C
1.C

1.C

1:.C

1:.C

2B

2B

2:B

2:B

2B

1.C

2:B

*0.778 0.212 0.01
+ 0.28 *0.625 0.095
+ 0.067 *0.596 0.336

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.99 0.007 0.003
+ 0.263 *0.43 0.307

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.99 0.007 0.003

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

0.263*0.43 0.307

*0.99 0.007 0.003
+ *0.671 0.276 0.053

0.263 *0.43 0.307
+ 0.029 0.252*0.719
+ 0.029 0.252*0.719
+ 0.263 *0.43 0.307

*0.671 0.276 0.053

0.28 *0.625 0.095

*0.778 0.212 0.01

*0.995 0.005 0.001

*0.99 0.007 0.003

*0.671 0.276 0.053

*0.671 0.276 0.053
+ 0.263 *0.43 0.307

*0.99 0.007 0.003

*0.671 0.276 0.053

*0.671 0.276 0.053
+ *0.671 0.276 0.053

0.263*0.43 0.307

0.029 0.252 *0.719

0.029 0.252 *0.719

0.029 0.252*0.719

0.263*0.43 0.307

*0.671 0.276 0.053

*0.671 0.276 0.053

0.013 *0.743 0.244

0.013 *0.743 0.244

0.263*0.43 0.307

*0.671 0.276 0.053
+ 0.029 0.252*0.719

0.263 *0.43 0.307

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.571 0.13 0.299

*0.778 0.212 0.01

0.029 0.252 *0.719

0.029 0.252 *0.719
+ *0.778 0.212 0.01

*0.99 0.007 0.003

0.28 *0.625 0.095

0.28 *0.625 0.095

0.28 *0.625 0.095

0.28 *0.625 0.095

*0.995 0.005 0.001

0.263*0.43 0.307

0.263 *0.43 0.307

0.28 *0.625 0.095

0.263*0.43 0.307

0.013 *0.743 0.244

0.029 0.252*0.719

0.263 *0.43 0.307

0.28 *0.625 0.095

0.263*0.43 0.307
+ 0.067 *0.596 0.336

0.029 0.252 *0.719

0.28 *0.625 0.095

0.44 *0.476 0.084

0.263 *0.43 0.307

*0.778 0.212 0.01

0.263*0.43 0.307
+ 0.263 *0.43 0.307

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.671 0.276 0.053

*0.99 0.007 0.003

0.28 *0.625 0.095
+ 0.28 *0.625 0.095
+ 0.28 *0.625 0.095

0.28 *0.625 0.095

0.28 *0.625 0.095

*0.671 0.276 0.053
+ 0.263*0.43 0.307



240
272
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340

2B
1.C
2B
3A
3A
1.C
1.C
3A
2B
3A
3A
2B
3A
3A
1.C
3A
3A
2B
1.C
3A
2B
3A
1.C
1.C
2B
1.C
1.C
1.C
2B
2B
2B
3A
2B
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
2B
1.C
2B
2B
3A
3A
2B
2B
1.C
1.C
1.C
3A
1.C
1.C
2B
1.C
1.C
3A
2B
2B
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2B

2B
1.C
2:B
3A
3A
1.C
1.C
3A
2:B
3A
3A
2:B
2B
3A
1.C
3A
3A
1.C
1.C
3A
2:B
3A
1.C
1.C
2:B
1.C
1.C
1.C
2:B
2:B
2:B
3A
2:B
1.C
1.C
2:B
2:B
1.C
1.C
1.C
1.C
2:B
1.C
2:B
2:B
1.C
1.C
2:B
1.C
2:B
1.C
1.C
1.C
2:B
1.C
2:B
2:B
2:B
1.C
2:B
2:B
2B
1.C
2:B
2:B
2:B
2:B
2:B
2:B
2B
2:B
2:B
1.C
1.C
2:B
3A
2:B
1.C
2:B
1.C
1.C
3A
2:B
2:B
2:B
2:B
2:B
2:B
2:B
1.C
1.C
1:.C
1.C
2:B
1.C
1.C
1.C
2B
2:B
2:B
2:B

0.263 *0.43 0.307
*0.671 0.276 0.053
0.263*0.43 0.307
0.029 0.252 *0.719
0.029 0.252 *0.719
*0.671 0.276 0.053
*0.671 0.276 0.053
0.029 0.252 *0.719
0.28 *0.625 0.095
0.029 0.252 *0.719
0.029 0.252 *0.719
0.263*0.43 0.307

+ 0.263*0.43 0.307
0.029 0.252 *0.719
*0.671 0.276 0.053
0.029 0.252 *0.719
0.029 0.252 *0.719

+ *0.671 0.276 0.053
*0.671 0.276 0.053
0.029 0.252 *0.719
0.263*0.43 0.307
0.029 0.252 *0.719
*0.671 0.276 0.053
*0.951 0.036 0.013
0.013 *0.743 0.244
*0.998 0.001 0.001
*0.99 0.007 0.003
*0.99 0.007 0.003
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
0.029 0.252*0.719
0.263*0.43 0.307
*0.671 0.276 0.053
*0.671 0.276 0.053
0.44 *0.476 0.084
0.263*0.43 0.307
*0.951 0.036 0.013
*0.955 0.043 0.002
*0.671 0.276 0.053
*0.671 0.276 0.053
0.013 *0.743 0.244
*0.671 0.276 0.053

+ 0.263*0.43 0.307

+ 0.263*0.43 0.307
*0.671 0.276 0.053
*0.671 0.276 0.053
0.263*0.43 0.307
*0.671 0.276 0.053

+ 0.263 *0.43 0.307
*0.571 0.13 0.299
*0.99 0.007 0.003
*0.671 0.276 0.053
0.013 *0.743 0.244
*0.995 0.005 0.001

+ 0.263*0.43 0.307

+ 0.28 *0.625 0.095
0.28 *0.625 0.095
*0.671 0.276 0.053

+ 0.263*0.43 0.307

+ 0.263 *0.43 0.307
0.44 *0.476 0.084
*0.951 0.036 0.013

+ 0.28 *0.625 0.095
0.28 *0.625 0.095

+ 0.28 *0.625 0.095
0.28 *0.625 0.095
0.067 *0.596 0.336

+ 0.067 *0.596 0.336

+ 0.067 *0.596 0.336
0.067 *0.596 0.336
0.28 *0.625 0.095
*0.951 0.036 0.013
*0.951 0.036 0.013

+ 0.263 *0.43 0.307
0.029 0.252*0.719

+ 0.263 *0.43 0.307
*0.778 0.212 0.01
0.263*0.43 0.307
*0.778 0.212 0.01
*0.671 0.276 0.053
0.029 0.252 *0.719
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
0.013*0.743 0.244
0.013 *0.743 0.244
0.013 *0.743 0.244
*0.99 0.007 0.003
*0.99 0.007 0.003
*0.99 0.007 0.003
*0.671 0.276 0.053

+ 0.263 *0.43 0.307
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053

+ 0.067 *0.596 0.336
0.28 *0.625 0.095

+ 0.067 *0.596 0.336
0.28 *0.625 0.095

341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441

2B
1.C
1.C
2:B
3A
1.C
2B
1.C
1.C
1.C
3A
2:B
2:B
2B
3A
2:B
3A
2B
2B
2:B
2:B
2B
2B
1.C
3A
3A
3A
2:B
2:B
1.C
1.C
2:B
1.C
3A
3A
2:B
1.C
1.C
3A
3A
3A
3A
3A
2:B
3A
2B
1.C
1.C
1.C
2B
3A
1.C
1.C
3A
1.C
2:B
2:B
1.C
1.C
1.C
1.C
2B
3A
3A
1.C
2B
3A
1.C
1.C
2B
3A
3A
2B
3A
1.C
3A
3A
3A
3A
2:B
2B
2B
3A
2:B
3A
2B
2:B
2:B
1.C
1.C
3A
3A
2B
2B
1.C
2:B
2B
1.C
1.C
2:B
2B

3:A
1.C
1.C
2:B
2.B
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
2B
3A
2:B
2.B
2B
2B
2:B
2:B
2B
2B
1.C
3A
3A
2B
2:B
2:B
1.C
1.C
1.C
1.C
2B
2B
2:B
2:B
1.C
3A
2:B
3A
3A
2B
2:B
2:B
2B
1.C
1.C
1.C
2B
2B
2:B
1.C
3A
1.C
2:B
2:B
1.C
1.C
1.C
1.C
2B
3A
2:B
1.C
2B
2B
1.C
1.C
2B
3A
3A
2B
3A
1.C
2:B
2B
3A
2:B
1.C
2B
1.C
2:B
2:B
3A
2B
2:B
2:B
1.C
1.C
2:B
3A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
3A

+ 0.029 0.252 *0.719
*0.99 0.007 0.003
*0.951 0.036 0.013
0.263*0.43 0.307

+ 0.263*0.43 0.307
*0.951 0.036 0.013

+ *0.778 0.212 0.01
*0.951 0.036 0.013
*0.995 0.005 0.001
*0.951 0.036 0.013

+ 0.263*0.43 0.307
0.263 *0.43 0.307

+ *0.671 0.276 0.053
0.28 *0.625 0.095
0.029 0.252 *0.719
0.263 *0.43 0.307

+ 0.263*0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
*0.671 0.276 0.053
0.029 0.252*0.719
0.029 0.252 *0.719

+ 0.067 *0.596 0.336
0.263 *0.43 0.307
0.067 *0.596 0.336
*0.671 0.276 0.053
*0.671 0.276 0.053

+ *0.778 0.212 0.01
*0.671 0.276 0.053

+ 0.263*0.43 0.307

+ 0.263*0.43 0.307
0.263 *0.43 0.307

+ 0.263 *0.43 0.307
*0.671 0.276 0.053
0.029 0.252 *0.719

+ 0.067 *0.596 0.336
0.029 0.252 *0.719
0.029 0.252 *0.719

+ 0.067 *0.596 0.336
0.013 *0.743 0.244

+ 0.28 *0.625 0.095
0.263 *0.43 0.307
*0.99 0.007 0.003
*0.671 0.276 0.053
*0.671 0.276 0.053
0.263 *0.43 0.307

+ 0.263*0.43 0.307

+ 0.263 *0.43 0.307
*0.99 0.007 0.003
0.029 0.252 *0.719
*0.671 0.276 0.053
0.013 *0.743 0.244
0.013 *0.743 0.244
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.99 0.007 0.003
*0.99 0.007 0.003
0.263 *0.43 0.307
0.029 0.252 *0.719

+ 0.263*0.43 0.307
*0.671 0.276 0.053
0.263 *0.43 0.307

+ 0.44 *0.476 0.084
*0.671 0.276 0.053
*0.671 0.276 0.053
0.263 *0.43 0.307
0.029 0.252*0.719
0.029 0.252*0.719
0.263 *0.43 0.307
0.029 0.252 *0.719
*0.671 0.276 0.053

+ 0.067 *0.596 0.336

+ 0.067 *0.596 0.336
0.029 0.252*0.719

+ 0.067 *0.596 0.336

+ *0.778 0.212 0.01
0.28 *0.625 0.095

+ *0.778 0.212 0.01

+ 0.263*0.43 0.307
0.28 *0.625 0.095
0.029 0.252 *0.719
0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307
*0.671 0.276 0.053
*0.99 0.007 0.003

+ 0.28 *0.625 0.095
0.029 0.252*0.719
0.263 *0.43 0.307
0.263 *0.43 0.307

+ 0.263 *0.43 0.307
0.263 *0.43 0.307
0.263 *0.43 0.307

+ 0.263 *0.43 0.307

+ 0.263 *0.43 0.307
0.263 *0.43 0.307

+ 0.029 0.252 *0.719
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442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542

3A
3A
2B
3A
2B
2B
3A
3A
3A
3A
3A
2B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
2B
1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
2B
2B
3A
1.C
3A
2B
3A
2B
2B
3A
1.C
1.C
3A
3A
2B
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
2B
2B
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
2B
1.C
1.C
1.C
2B
1.C
1:.C
2B
3A
3A
2B
1.C
1.C
1.C
1.C
1.C

2B
2B
2B
2:B
2:B
2B
2B
2:B
3A
2B
3A
2:B
2:B
2B
1.C
1C
1C
2B
2B
1C
2:B
2B
1.C
3A
1C
3A
1.C
1C
1C
1.C
1.C
2:B
2:B
3A
2B
3A
2:B
2B
1.C
2:B
3A
1.C
1.C
2:B
2:B
1.C
3A
2:B
1.C
1.C
2B
2:B
2:B
2B
2B
3A
2:B
2B
2B
2:B
2:B
2B
2B
3A
3A
3A
3A
2:B
3A
3A
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1C
2:B
2B
1.C
1:.C
1:.C
1.C
3A
2:B
2:B
2B
2B
2:B
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ 0.28 *0.625 0.095
+ 0.263*0.43 0.307
0.263 *0.43 0.307
+ 0.263*0.43 0.307
0.263*0.43 0.307
0.263 *0.43 0.307
+ 0.013*0.743 0.244
+ 0.263*0.43 0.307
0.029 0.252*0.719
+ 0.067 *0.596 0.336
0.075 0.091 *0.834
0.013 *0.743 0.244
+ 0.013*0.743 0.244
0.263 *0.43 0.307
*0.671 0.276 0.053
*0.671 0.276 0.053
*0.671 0.276 0.053
0.013 *0.743 0.244
0.263 *0.43 0.307
*0.671 0.276 0.053
+ 0.263 *0.43 0.307
0.263 *0.43 0.307
*0.99 0.007 0.003
0.029 0.252*0.719
*0.99 0.007 0.003
0.029 0.252*0.719
*0.99 0.007 0.003
*0.671 0.276 0.053
*0.671 0.276 0.053
+ *0.778 0.212 0.01
*0.671 0.276 0.053
0.28 *0.625 0.095
0.28 *0.625 0.095
0.029 0.252*0.719
+ 0.263 *0.43 0.307
0.029 0.252 *0.719
0.263*0.43 0.307
+ 0.44 *0.476 0.084
+ *0.671 0.276 0.053
0.263 *0.43 0.307
0.029 0.252 *0.719
*0.951 0.036 0.013
*0.671 0.276 0.053
+ 0.28 *0.625 0.095
+ 0.263*0.43 0.307
+ *0.951 0.036 0.013
0.029 0.252*0.719
0.263*0.43 0.307
*0.99 0.007 0.003
*0.995 0.005 0.001
+ 0.08 *0.849 0.07
+ 0.263 *0.43 0.307
+ 0.08 *0.849 0.07
+ 0.263 *0.43 0.307
+ 0.263 *0.43 0.307
0.029 0.252 *0.719
0.28 *0.625 0.095
+ 0.08 *0.849 0.07
0.28 *0.625 0.095
0.013 *0.743 0.244
+ 0.28 *0.625 0.095
+ 0.28 *0.625 0.095
+ 0.263*0.43 0.307
0.029 0.252*0.719
0.029 0.252 *0.719
0.029 0.252 *0.719
0.029 0.252*0.719
+ 0.067 *0.596 0.336
0.029 0.252 *0.719
0.029 0.252*0.719
+ 0.44 *0.476 0.084
0.263*0.43 0.307
0.263 *0.43 0.307
0.263*0.43 0.307
0.263 *0.43 0.307
0.263*0.43 0.307
*0.778 0.212 0.01
*0.995 0.005 0.001
*0.995 0.005 0.001
*0.778 0.212 0.01
*0.778 0.212 0.01
+ *0.778 0.212 0.01
+ *0.778 0.212 0.01
0.44 *0.476 0.084
0.44 *0.476 0.084
+ *0.778 0.212 0.01
*0.778 0.212 0.01
*0.995 0.005 0.001
*0.995 0.005 0.001
+ 0.029 0.252*0.719
+ 0.263 *0.43 0.307
+ 0.263 *0.43 0.307
0.44 *0.476 0.084
+ 0.44 *0.476 0.084
+ 0.44 *0.476 0.084
+ *0.778 0.212 0.01
*0.778 0.212 0.01
*0.995 0.005 0.001
*0.995 0.005 0.001
*0.995 0.005 0.001
*0.995 0.005 0.001



543 1:.C 1:C *0.778 0.212 0.01 644 1.C 1:C *0.99 0.007 0.003 weka.filters.unsupervised.attribute. Remove-R10-13-

544 1.Cc 1.C *0.995 0.005 0.001 645 1.C 1.C *0.99 0.007 0.003 weka.filters.unsupervised.attribute. Remove-R1-3,6-
545 1C 1:C *0.995 0.005 0.001 646 1C 1.C *0.99 0.007 0.003 8

546 2B 1:C + *0.778 0.212 0.01 647 1.C 1.C *0.99 0.007 0.003 Instances: 708

547 2B 2:B 0.44 *0.476 0.084 648 1.C 1.C *0.99 0.007 0.003 Attributes: 3

548 2B 2B 0.44 *0.476 0.084 649 1C 1:.C *0.99 0.007 0.003 GnlkTuketim

549 2B 1:C  + *0.778 0.212 0.01 650 1C 1.C *0.99 0.007 0.003 Fiyat

550 1:.C 1:.C *0.995 0.005 0.001 651 1.C 1.C *0.995 0.005 0.001 GLN

551 1.C 1.C *0.995 0.005 0.001 652 1.C 1.C *0.995 0.005 0.001 Test mode:11-fold cross-validation

552 1C 1:C *0.995 0.005 0.001 653 1C 1.C *0.995 0.005 0.001

553 1C 1:C *0.995 0.005 0.001 654 1C 1.C *0.995 0.005 0.001 === Predictions on test data ===

554 1:.C 1:C *0.995 0.005 0.001 655 1.C 1.C *0.995 0.005 0.001

555 1.C 1.C *0.995 0.005 0.001 656 1.C 1.C *0.995 0.005 0.001 inst#, actual, predicted, error, probability

556 1C 1:C *0.995 0.005 0.001 657 1C 1.C *0.995 0.005 0.001 distribution

557 1C 1:C *0.995 0.005 0.001 658 1C 1.C *0.995 0.005 0.001 1 2B 3:A  + 0.208 0.381 *0.411
558 1:.C 1:.C *0.671 0.276 0.053 659 1.C 1.C *0.995 0.005 0.001 2 2:B 3:A  + 0.208 0.381 *0.411
559 2B 2:B 0.263 *0.43 0.307 660 1.C 1.C *0.995 0.005 0.001 3 2:B 2:B 0.426 *0.441 0.132
560 2B 1:C  + *0.671 0.276 0.053 661 1C 1.C *0.995 0.005 0.001 4 2B 3:A  + 0.208 0.381 *0.411
561 1C 1:C *0.671 0.276 0.053 662 1C 1.C *0.995 0.005 0.001 5 2B 3:A  + 0.208 0.381 *0.411
562 1:.C 1:.C *0.99 0.007 0.003 663 1.C 1.C *0.995 0.005 0.001 6 2:B 2:B 0.426 *0.441 0.132
563 1:.C 1:C *0.99 0.007 0.003 664 1.C 1.C *0.995 0.005 0.001 7 2:B 2:B 0.13 *0.72 0.15
564 1C 1:C *0.99 0.007 0.003 665 1C 1.C *0.995 0.005 0.001 8 2B 2B 0.426 *0.441 0.132
565 1C 1.C *0.671 0.276 0.053 666 1C 1:.C *0.995 0.005 0.001 9 2B 1:C + *0.822 0.171 0.006
566 1:.C 1:.C *0.99 0.007 0.003 667 1.C 1.C *0.995 0.005 0.001 10 2:B 1:C + *0.579 0.392 0.03
567 1:.C 1:.C *0.99 0.007 0.003 668 1.C 1.C *0.995 0.005 0.001 11 2:B 2:B 0.13 *0.72 0.15
568 1C 1:C *0.99 0.007 0.003 669 1C 1.C *0.671 0.276 0.053 12 2B 3:A  + 0.208 0.381 *0.411
569 1C 1:C *0.99 0.007 0.003 670 2B 2B 0.263 *0.43 0.307 13 2B 2B 0.018 *0.766 0.217
570 2B 2:B 0.263 *0.43 0.307 671 3A 2B+ 0.263*0.43 0.307 14 2:B 3:A  + 0.031 0.235*0.734
571 2B 2:B 0.263 *0.43 0.307 672 3A 2B+ 0.263*0.43 0.307 15 2:B 2:B 0.018 *0.766 0.217
572 2B 2B 0.263*0.43 0.307 673 2B 2B 0.263 *0.43 0.307 16 2B 2B 0.348 *0.592 0.06
573 2B 1:C  + *0.671 0.276 0.053 674 2B 2B 0.263 *0.43 0.307 17 2B 2B 0.018 *0.766 0.217
574 1.C 1:.C *0.99 0.007 0.003 675 2:B 2:B 0.28 *0.625 0.095 18 2:B 2:B 0.018 *0.766 0.217
575 1.C 1:.C *0.99 0.007 0.003 676 2:B 2:B 0.28 *0.625 0.095 19 2:B 2:B 0.426 *0.441 0.132
576 1C 1:C *0.99 0.007 0.003 677 2B 2B 0.067 *0.596 0.336 20 2B 2B 0.426 *0.441 0.132
577 1C 1:C *0.99 0.007 0.003 678 2B 2B 0.28 *0.625 0.095 21 1:C 1:.C *0.989 0.008 0.004
578 1.C 1.C *0.99 0.007 0.003 679 3A 2B+ 0.067 *0.596 0.336 22 1.C 1.C *0.994 0.005 0.001
579 1.C 1.C *0.99 0.007 0.003 680 3A 2B+ 0.067 *0.596 0.336 23 1.C 1.C *0.732 0.233 0.034
580 1C 1:.C *0.99 0.007 0.003 681 3A 2B+ 0.067*0.596 0.336 24 1:C 1:C *0.994 0.005 0.001
581 1C 1:C *0.99 0.007 0.003 682 3A 2B+ 0.067*0.596 0.336 25 1:C 3:A  + 0.208 0.381 *0.411
582 1.C 1:.C *0.778 0.212 0.01 683 3A 2B+ 0.067 *0.596 0.336 26 1.C 1.C *0.732 0.233 0.034
583 2B 2:B 0.44 *0.476 0.084 684 3A 2B+ 0.067 *0.596 0.336 27 1:.C 2:B  + 0.426 *0.441 0.132
584 2B 2B 0.44 *0.476 0.084 685 2B 2B 0.28 *0.625 0.095 28 1:C 2:B + 0.426*0.441 0.132
585 1C 1:C *0.778 0.212 0.01 686 1C 2:B  + 0.28 *0.625 0.095 29 1:C 1:C *0.732 0.233 0.034
586 1.C 1.C *0.995 0.005 0.001 687 1.C 1.C *0.951 0.036 0.013 30 1.C 1.C *0.732 0.233 0.034
587 1.C 1.C *0.995 0.005 0.001 688 3A 2B+ 0.263*0.43 0.307 31 1.C 3:A + 0.031 0.235*0.734
588 1C 1:C *0.778 0.212 0.01 689 3A 2B+ 0.263*0.43 0.307 32 1:C 1:C *0.989 0.008 0.004
589 1:.C 1:.C *0.778 0.212 0.01 690 3A 2B+ 0.263*0.43 0.307 33 1:C 2:B + 0.426*0.441 0.132
590 1.C 1:.C *0.778 0.212 0.01 691 2:B 2:B 0.263 *0.43 0.307 34 1.C 1.C *0.989 0.008 0.004
591 1.C 1.C *0.995 0.005 0.001 692 2:B 2:B 0.28 *0.625 0.095 35 1.C 1.C *0.989 0.008 0.004
592 1C 1:C *0.995 0.005 0.001 693 1C 1:C *0.99 0.007 0.003 36 1:C 1:.C *0.989 0.008 0.004
593 1C 1:C *0.995 0.005 0.001 694 3A 3:A 0.029 0.252 *0.719 37 1:C 1:C *0.989 0.008 0.004
594 1.C 1:.C *0.778 0.212 0.01 695 1.C 1.C *0.99 0.007 0.003 38 1:.C 1.C *0.994 0.005 0.001
595 1.C 1.C *0.995 0.005 0.001 696 1.C 1.C *0.99 0.007 0.003 39 1.C 1.C *0.989 0.008 0.004
596 1C 1:C *0.778 0.212 0.01 697 1C 1:C *0.99 0.007 0.003 40 1:C 1:.C *0.994 0.005 0.001
597 1C 1:C *0.995 0.005 0.001 698 1C 1:.C *0.99 0.007 0.003 41 1:C 1:.C *0.948 0.039 0.013
598 1.C 1.C *0.995 0.005 0.001 699 1.C 1.C *0.995 0.005 0.001 42 1.C 1.C *0.732 0.233 0.034
599 1.C 1.C *0.995 0.005 0.001 700 1.C 1.C *0.995 0.005 0.001 43 1.C 1.C *0.994 0.005 0.001
600 1C 1:C *0.671 0.276 0.053 701 1C 1:C *0.995 0.005 0.001 44 1:C 2:B + 0.426 *0.441 0.132
601 1C 1:C *0.99 0.007 0.003 702 1C 1:C *0.995 0.005 0.001 45 1:.C 2:B + 0.426*0.441 0.132
602 1C 1C *0.99 0.007 0.003 703 1C 1C *0.995 0.005 0.001 46 1C 1C *0.732 0.233 0.034
603 1C 1C *0.99 0.007 0.003 704 1C 1C *0.995 0.005 0.001 47 1.C 2:B  + 0.426*0.441 0.132
604 1C 1:C *0.99 0.007 0.003 705 1C 1:.C *0.995 0.005 0.001 48 1:.C 1:.C *0.989 0.008 0.004
605 1C 1:C *0.99 0.007 0.003 706 1C 1:C *0.995 0.005 0.001 49 1:.C 1:.C *0.732 0.233 0.034
606 1C 1C *0.99 0.007 0.003 707 1C 1C *0.995 0.005 0.001 50 1C 1C *0.822 0.171 0.006
607 1.C 1:.C *0.671 0.276 0.053 708 1.C 1.C *0.671 0.276 0.053 51 1.C 3:A  + 0.208 0.381 *0.411
608 1C 1:C *0.99 0.007 0.003 52 1:.C 1:.C *0.989 0.008 0.004
609 1:.C 1:.C *0.99 0.007 0.003 === Evaluation on training set === 53 3:A 2:B  + 013 *0.72 0.15
610 1C 1C *0.99 0.007 0.003 === Summary === 54 3A 3A 0.031 0.235 *0.734
611 1C 1C *0.99 0.007 0.003 55 3A 2B+ 0.055*0.541 0.404
612 1:.C 2:.B  + 0.08 *0.849 0.07 Correctly Classified Instances 551 56 3A 3A 0.031 0.235 *0.734
613 1.C 1:.C *0.671 0.276 0.053 77.8249 % 57 3:A 3A 0.031 0.235 *0.734
614 3A 2B+ 0.44 *0.476 0.084 Incorrectly Classified Instances 157 58 3:A 2B+ 013 *0.72 0.15
615 2B 1:C  + *0.778 0.212 0.01 22.1751 % 59 3:A 3A 0.031 0.235*0.734
616 2B 2B 0.44 *0.476 0.084 Kappa statistic 0.6414 60 3:A 2B+ 0.055*0.541 0.404
617 2B 2:B 0.44 *0.476 0.084 Mean absolute error 0.2489 61 3:A 3A 0.208 0.381 *0.411
618 2B 1.C + *0.778 0.212 0.01 Root mean squared error 0.3442 62 3A 3A 0.031 0.235 *0.734
619 1.C 1.C *0.995 0.005 0.001 Relative absolute error 60.2121 % 63 3A 2B+ 013 *0.72 0.15
620 1:.C 1:.C *0.995 0.005 0.001 Root relative squared error 75.7173 % 64 3:A 3A 0.208 0.381 *0.411
621 1C 1.C *0.995 0.005 0.001 Total Number of Instances 708 65 3:A 2B+ 0.018*0.766 0.217

622 1.C 1.C *0.778 0.212 0.01
623 1.C 1.C *0.778 0.212 0.01
624 1.C 1.C *0.778 0.212 0.01

625 1:C 1C  *0.995 0.005 0.001 Geleneksel

626 1.C 1.C *0.995 0.005 0.001

1 2B 2B 0.35 *0.421 0.229
2 2B 2B 0.35 *0.421 0.229
3 2B 2B 0.35 *0.421 0.229
4 2B 1.C + *0.555 0.406 0.04
5 2B 2B 0.443 *0.486 0.071
6
7
8
9

627 1C 1LC  *0.995 0.005 0.001 siniflandirma i¢in Bayes 2B 2B 0.443*0.486 0.071
628 1C 1L:C  *0.995 0.005 0.001 .. . 2B 2B 035 *0.421 0.229
629 1.C 1LC  *0.995 0.005 0.001 - BayesNet 11 kiimeli 2B LC  + *0.555 0.406 0.04
630 1.C 1:C  *0.995 0.005 0.001 - 2B 2B 035 *0.421 0.229
631 1.C 1LC  *0.995 0.005 0.001 capraz dOgrulama 10 2B 2B 035 *0.421 0.229
632 LC 1LC  *0.995 0.005 0.001 11 2B 2B 035 *0.421 0.229
633 1C 1:C  *0.995 0.005 0.001 GIktllarl 12 2B 1LC + *0.555 0.406 0.04
634 1.C 1:C  *0.995 0.005 0.001 13 2B 2B 0.443*0.486 0.071
635 1C 1L:C  *0.995 0.005 0.001 === Run information === 14 2B 2B 035 *0.421 0.229
636 1C 1:C  *0.995 0.005 0.001 15 2B 1LC + *0.881 0.115 0.004
637 1.Cc 1.C *0.995 0.005 0.001 Scheme:weka.classifiers.bayes.BayesNet -D -Q 16 2:B 3:A  + 0.031 0.244 *0.725
638 1.Cc 1.C *0.995 0.005 0.001 weka.classifiers.bayes.net.search.local. K2 -- -P 1 -S 17 2:B 2B 0.012 *0.727 0.261
639 1C 1LC  *0.99 0.007 0.003 BAYES -E 18 2B 1LC + *0.555 0.406 0.04
640 1:.C 1:C *0.99 0.007 0.003 weka.classifiers.bayes.net.estimate.SimpleEstimator 19 2:B 1:.C + *0.881 0.115 0.004
641 1.C  1:C  *0.99 0.007 0.003 ~-A05 20 2B 2B 0012*0.727 0.261
642 1.C 1.C *0.99 0.007 0.003 Relation:  WEKA Veriler - Yeni Yapay 21 1.C 1.C *0.881 0.115 0.004
643 1.C LC  *0.99 0.007 0.003 Uygulamaz- 22 1C 1C  *0.79 0.171 0.033
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41
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53
54
55
56
57
58
59
60
61
62
63
64
65

©O~N®O U~ WN

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3:A
3:A
3A

1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
1.C
2B
2:B
1.C
1.C
2B
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
2B
1.C
2:B
2:B
3A
1.C
2:B
3A
3A
2:B
3A
2:B
2:B
1.C
1.C
1.C
1.C
2B
1C
2:B
2B
1.C
2:B
2:B
1.C
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
1:.C
1.C
1.C
1:.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
3A
3A
3:A
3:A
3A

*0.998 0.002 0
*0.998 0.002 0
*0.796 0.171 0.033
*0.796 0.171 0.033
*0.796 0.171 0.033
*0.796 0.171 0.033
+ 0.35 *0.421 0.229
+ 0.35 *0.421 0.229
*0.998 0.002 0
*0.998 0.002 0
+ 0.094*0.85 0.056
+ 0.35 *0.421 0.229
*0.796 0.171 0.033
*0.881 0.115 0.004
+ 0.35 *0.421 0.229
*0.998 0.002 0
*0.796 0.171 0.033
*0.796 0.171 0.033
*0.998 0.002 0
+ 0.094 *0.85 0.056
*0.998 0.002 0
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.998 0 0.002
+ 0.35 *0.421 0.229
*0.998 0.002 0
*0.998 0.002 0
*0.993 0.003 0.004
*0.993 0.003 0.004
0.35 *0.421 0.229
*0.555 0.406 0.04
0.35 *0.421 0.229
0.103 *0.634 0.262
0.031 0.244 *0.725
*0.555 0.406 0.04
0.35 *0.421 0.229
0.031 0.244 *0.725
0.031 0.244 *0.725
0.103 *0.634 0.262
0.031 0.244 *0.725
0.35 *0.421 0.229
0.103 *0.634 0.262
*0.555 0.406 0.04
*0.669 0.278 0.053
*0.467 0.448 0.085
*0.791 0.2 0.01
0.274*0.63 0.096
*0.791 0.2 0.01
0.267 *0.42 0.313
0.274*0.63 0.096
*0.467 0.448 0.085
0.267 *0.42 0.313
0.067 *0.586 0.347
+ *0.791 0.2 0.01
0.015 *0.743 0.242
0.267 *0.42 0.313
0.015 *0.743 0.242
0.267 *0.42 0.313
0.267 *0.42 0.313
0.274 *0.63 0.096
0.267 *0.42 0.313
0.267 *0.42 0.313
0.267 *0.42 0.313
*0.669 0.278 0.053
*0.791 0.2 0.01
*0.669 0.278 0.053
*0.989 0.008 0.004
*0.989 0.008 0.004
*0.989 0.008 0.004
*0.669 0.278 0.053
*0.669 0.278 0.053
*0.669 0.278 0.053
*0.989 0.008 0.004
*0.989 0.008 0.004
*0.669 0.278 0.053
+ 0.274*0.63 0.096
*0.989 0.008 0.004
*0.995 0.005 0.001
+ 0.267*0.42 0.313
*0.989 0.008 0.004
*0.944 0.041 0.015
*0.669 0.278 0.053
*0.995 0.005 0.001
*0.989 0.008 0.004
*0.669 0.278 0.053
+ 0.267 *0.42 0.313
*0.995 0.005 0.001
*0.989 0.008 0.004
*0.791 0.2 0.01
*0.995 0.005 0.001
*0.995 0.005 0.001
*0.989 0.008 0.004
*0.791 0.2 0.01
+ 0.267 *0.42 0.313
*0.791 0.2 0.01
+ *0.467 0.448 0.085
0.032 0.266 *0.702
0.032 0.266 *0.702
0.032 0.266 *0.702
0.032 0.266 *0.702
0.032 0.266 *0.702
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2B
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2:B
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1.C
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3A
1.C
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+ 0.067 *0.586 0.347
+ 0.274*0.63 0.096
+ 0.067 *0.586 0.347
0.032 0.266 *0.702
0.032 0.266 *0.702
0.032 0.266 *0.702
0.032 0.266 *0.702
0.246 *0.479 0.275
0.246 *0.479 0.275
0.246 *0.479 0.275
0.274 *0.637 0.089
0.274 *0.637 0.089
0.274*0.637 0.089
0.274 *0.637 0.089
+ 0.023 0.292 *0.685
0.274 *0.637 0.089
+ 0.023 0.292 *0.685
0.274 *0.637 0.089
0.246 *0.479 0.275
+ 0.023 0.292 *0.685
0.246 *0.479 0.275
0.426 *0.484 0.09
+ 0.023 0.292 *0.685
0.246 *0.479 0.275
0.274 *0.637 0.089
0.246 *0.479 0.275
+ 0.023 0.292 *0.685
+ 0.274*0.637 0.089
*0.994 0.005 0.001
*0.637 0.321 0.042
*0.637 0.321 0.042
*0.765 0.225 0.009
*0.637 0.321 0.042
*0.765 0.225 0.009
*0.987 0.009 0.003
*0.987 0.009 0.003
*0.987 0.009 0.003
*0.994 0.005 0.001
+ 0.246 *0.479 0.275
*0.987 0.009 0.003
*0.637 0.321 0.042
+ 0.023 0.292 *0.685
*0.987 0.009 0.003
*0.987 0.009 0.003
+ 0.246 *0.479 0.275
*0.637 0.321 0.042
*0.994 0.005 0.001
+ 0.246 *0.479 0.275
*0.994 0.005 0.001
*0.994 0.005 0.001
*0.987 0.009 0.003
*0.637 0.321 0.042
*0.943 0.041 0.016
*0.637 0.321 0.042
*0.637 0.321 0.042
*0.637 0.321 0.042
*0.943 0.041 0.016
*0.994 0.005 0.001
*0.994 0.005 0.001
0.023 0.292 *0.685
+ 0.246 *0.479 0.275
0.023 0.292 *0.685
+ 0.246 *0.479 0.275
0.023 0.292 *0.685
+ 0.246 *0.479 0.275
+ 0.065 *0.577 0.358
+ 0.274 *0.637 0.089
0.023 0.292 *0.685
0.023 0.292 *0.685
0.023 0.292 *0.685
+ 0.274 *0.637 0.089
0.023 0.292 *0.685
0.332 *0.403 0.265
0.332*0.403 0.265
0.332*0.403 0.265
0.332*0.403 0.265
*0.53 0.421 0.05
*0.53 0.421 0.05
0.017 *0.788 0.195
0.332*0.403 0.265
0.089 *0.603 0.308
0.332 *0.403 0.265
0.332 *0.403 0.265
0.017 *0.788 0.195
0.359 *0.593 0.048
0.332 *0.403 0.265
0.359 *0.593 0.048
0.332 *0.403 0.265
0.332 *0.403 0.265
0.017 *0.788 0.195
0.359 *0.593 0.048
*0.995 0.005 0
*0.995 0.005 0
*0.995 0.005 0
*0.834 0.162 0.003
*0.834 0.162 0.003
*0.995 0.005 0
*0.946 0.039 0.014
+ 0.332*0.403 0.265
*0.995 0.005 0
*0.989 0.007 0.003
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1.C
2B
1.C
1.C
1.C
2B
1.C
2:B
1.C
1.C
1.C
2:B
1.C
2B
1.C
2:B
2:B
2B
1.C
1.C
1.C
2B
1.C
3A
3A
3A
3A
2:B
3A
3A
2B
2:B
1.C
3A
3A
3:A
3:A
2B
3A
2:B
2:B
1.C
3A
1.C
2:B
2B
3A
2:B
2:B
2B
2B
1.C
3:A
1.C
2B
2:B
2:B
1.C
1.C
1.C
1.C
2B
1.C
3:A
2:B
2B
1.C
1.C
3A
3A
1.C
1.C
2B
1.C
2:B
1.C
1.C
2B
1.C
1.C
2B
1.C
2:B
2:B
1.C
2B
1.C
2:B
3A
3A
2:B
2:B
3A
3A
2:B
3A
3A
2B
3A
2:B
2B

*0.995 0.005 0
+ 0.332*0.403 0.265
*0.995 0.005 0
*0.752 0.224 0.024
*0.946 0.039 0.014
+ 0.332*0.403 0.265
*0.995 0.005 0
+ 0.359 *0.593 0.048
*0.989 0.007 0.003
*0.946 0.039 0.014
*0.989 0.007 0.003
+ 0.332*0.403 0.265
*0.995 0.005 0
+ 0.332*0.403 0.265
*0.752 0.224 0.024
+ 0.332*0.403 0.265
+ 0.332*0.403 0.265
+ 0.332*0.403 0.265
*0.752 0.224 0.024
*0.995 0.005 0
*0.752 0.224 0.024
+ 0.332*0.403 0.265
*0.752 0.224 0.024
0.033 0.257 *0.71
0.033 0.257 *0.71
0.033 0.257 *0.71
0.033 0.257 *0.71
+ 0.359 *0.593 0.048
0.033 0.257 *0.71
0.033 0.257 *0.71
+ 0.089 *0.603 0.308
+ 0.017 *0.788 0.195
+ *0.53 0.421 0.05
0.033 0.257 *0.71
0.033 0.257 *0.71
+ 0.197 0.38 *0.423
+ 0.197 0.38 *0.423
0.015 *0.724 0.261
+ 0.197 0.38 *0.423
0.422 *0.445 0.134
0.422 *0.445 0.134
+ *0.578 0.39 0.032
+ 0.197 0.38 *0.423
+ *0.578 0.39 0.032
0.422 *0.445 0.134
0.015 *0.724 0.261
+ 0.197 0.38 *0.423
0.346 *0.594 0.059
0.422 *0.445 0.134
0.124 *0.722 0.154
0.015 *0.724 0.261
+ *0.578 0.39 0.032
+ 0.197 0.38 *0.423
+ *0.578 0.39 0.032
+ 0.346 *0.594 0.059
+ 0.422*0.445 0.134
+ 0.422*0.445 0.134
*0.995 0.005 0.001
*0.995 0.005 0.001
*0.989 0.007 0.004
*0.995 0.005 0.001
+ 0.422*0.445 0.134
*0.995 0.005 0.001
+ 0.197 0.38 *0.423
+ 0.422*0.445 0.134
+ 0.097 *0.794 0.11
*0.989 0.007 0.004
*0.989 0.007 0.004
+ 0.197 0.38 *0.423
+ 0.197 0.38 *0.423
*0.989 0.007 0.004
*0.739 0.229 0.032
+ 0.422*0.445 0.134
*0.829 0.165 0.006
+ 0.015*0.724 0.261
*0.995 0.005 0.001
*0.995 0.005 0.001
+ 0.097 *0.794 0.11
*0.739 0.229 0.032
*0.739 0.229 0.032
+ 0.422*0.445 0.134
*0.995 0.005 0.001
+ 0.422*0.445 0.134
+ 0.422*0.445 0.134
*0.989 0.007 0.004
+ 0.422*0.445 0.134
*0.995 0.005 0.001
+ 0.124 *0.722 0.154
0.023 0.25 *0.728
0.023 0.25 *0.728
+ 0.015*0.724 0.261
+ 0.124 *0.722 0.154
0.023 0.25 *0.728
0.023 0.25 *0.728
+ 0.124 *0.722 0.154
0.023 0.25 *0.728
0.197 0.38 *0.423
+ 0.05 *0.531 0.419
0.197 0.38 *0.423
0.445*0.46 0.095
0.284 *0.607 0.109
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+ *0.971 0.013 0.016
0.246 *0.483 0.271
0.246 *0.483 0.271

+ *0.783 0.205 0.012
0.246 *0.483 0.271
0.284 *0.607 0.109
0.246 *0.483 0.271

+ 0.032 0.318 *0.65
0.246 *0.483 0.271
0.246 *0.483 0.271

+ 0.032 0.318 *0.65
0.246 *0.483 0.271

+ *0.783 0.205 0.012
0.246 *0.483 0.271
0.246 *0.483 0.271
0.284 *0.607 0.109

+ *0.783 0.205 0.012
*0.998 0.002 0.001
*0.998 0.002 0.001
*0.634 0.315 0.051
*0.998 0.002 0.001
*0.993 0.003 0.003
*0.634 0.315 0.051

+ 0.246 *0.483 0.271
*0.998 0.002 0.001
*0.998 0.002 0.001
*0.634 0.315 0.051
*0.993 0.003 0.003
*0.783 0.205 0.012
*0.998 0.002 0.001
*0.993 0.003 0.003
*0.634 0.315 0.051

+ 0.246 *0.483 0.271
*0.998 0.002 0.001
*0.634 0.315 0.051
*0.993 0.003 0.003
*0.993 0.003 0.003
*0.634 0.315 0.051
*0.634 0.315 0.051

+ 0.246 *0.483 0.271
*0.634 0.315 0.051
*0.634 0.315 0.051
*0.993 0.003 0.003
*0.998 0.002 0.001
*0.993 0.003 0.003

+ 0.246 *0.483 0.271
*0.971 0.013 0.016
*0.993 0.003 0.003
*0.998 0.002 0.001

+ 0.246 *0.483 0.271
0.032 0.318 *0.65
0.032 0.318 *0.65
0.032 0.318 *0.65
0.032 0.318 *0.65
0.032 0.318 *0.65

+ 0.246 *0.483 0.271
0.032 0.318 *0.65
0.032 0.318 *0.65

+ 0.068 *0.576 0.355
0.032 0.318 *0.65

+ 0.246 *0.483 0.271
0.032 0.318 *0.65
0.129*0.73 0.141

+ 0.031 0.263 *0.706
0.22 *0.424 0.356
0.22 *0.424 0.356
0.22 *0.424 0.356
0.406 *0.55 0.043

+ 0.031 0.263 *0.706

+ 0.031 0.263 *0.706
0.22 *0.424 0.356

+ 0.031 0.263 *0.706

+ 0.031 0.263 *0.706

+ 0.031 0.263 *0.706
0.409 *0.476 0.115
0.22 *0.424 0.356

+ *0.597 0.379 0.024
0.22 *0.424 0.356

+ *0.597 0.379 0.024
0.22 *0.424 0.356
0.409 *0.476 0.115

+ 0.22 *0.424 0.356
*0.993 0.003 0.004
*0.998 0.002 0.001

+ 0.409 *0.476 0.115

+ 0.406 *0.55 0.043
*0.998 0.002 0.001
*0.866 0.131 0.003
*0.866 0.131 0.003
*0.998 0.002 0.001
*0.993 0.003 0.004

+ 0.409 *0.476 0.115
*0.998 0.002 0.001
*0.998 0.002 0.001
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.766 0.213 0.021
*0.998 0.002 0.001
*0.969 0.016 0.015
*0.998 0.002 0.001
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+ 0.22 *0.424 0.356
*0.766 0.213 0.021
*0.998 0.002 0.001
*0.993 0.003 0.004

+ 0.409 *0.476 0.115
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.998 0.002 0.001
*0.969 0.016 0.015
*0.766 0.213 0.021

+ 0.409*0.476 0.115
*0.998 0.002 0.001

+ 0.22 *0.424 0.356

+ 0.406 *0.55 0.043

+ 0.22 *0.424 0.356

+ 0.437 *0.46 0.103

+ 0.437*0.46 0.103

+ 0.06 *0.563 0.377

+ 0.129*0.73 0.141
0.031 0.263 *0.706

+ 0.06 *0.563 0.377

+ 0.22 *0.424 0.356
0.031 0.263 *0.706
0.031 0.263 *0.706
0.031 0.263 *0.706

+ *0.687 0.26 0.053
0.292 *0.605 0.103
0.292 *0.605 0.103
0.246 *0.433 0.321
0.246 *0.433 0.321
0.246 *0.433 0.321
0.292 *0.605 0.103
0.292 *0.605 0.103
0.246 *0.433 0.321

+ *0.799 0.19 0.011

+ *0.687 0.26 0.053

+ *0.687 0.26 0.053
0.246 *0.433 0.321
0.292 *0.605 0.103

+ *0.799 0.19 0.011
0.246 *0.433 0.321
0.246 *0.433 0.321
0.246 *0.433 0.321
0.429 *0.475 0.096

+ 0.094 *0.835 0.071
*0.989 0.007 0.004
*0.995 0.005 0.001
*0.989 0.007 0.004
*0.989 0.007 0.004
*0.687 0.26 0.053
*0.995 0.005 0.001

+ 0.246 *0.433 0.321

+ 0.246 *0.433 0.321
*0.687 0.26 0.053
*0.989 0.007 0.004

+ 0.246 *0.433 0.321
*0.687 0.26 0.053
*0.995 0.005 0.001
*0.687 0.26 0.053
*0.687 0.26 0.053
*0.945 0.039 0.015
*0.687 0.26 0.053
*0.687 0.26 0.053
*0.687 0.26 0.053

+ 0.094*0.835 0.071

+ 0.094*0.835 0.071
*0.989 0.007 0.004
*0.945 0.039 0.015

+ 0.094*0.835 0.071
*0.989 0.007 0.004
*0.989 0.007 0.004
*0.995 0.005 0.001
*0.989 0.007 0.004
*0.687 0.26 0.053

+ 0.246 *0.433 0.321
*0.687 0.26 0.053

+ 0.017 *0.761 0.222

+ 0.292 *0.605 0.103

+ 0.246 *0.433 0.321
0.032 0.274 *0.695
0.032 0.274 *0.695
0.032 0.274 *0.695

+ 0.246 *0.433 0.321
0.032 0.274 *0.695
0.032 0.274 *0.695
0.032 0.274 *0.695
0.032 0.274 *0.695

+ 0.06 *0.581 0.359
0.032 0.274 *0.695
0.416 *0.501 0.083

+ 0.032 0.304 *0.663
0.157 *0.472 0.37
0.117 *0.708 0.175
0.416 *0.501 0.083
0.157 *0.472 0.37

+ 0.032 0.304 *0.663

+ *0.876 0.118 0.006
0.39 *0.496 0.114

+ *0.577 0.391 0.032

+ 0.032 0.304 *0.663
0.39 *0.496 0.114

120

2B
2B
2B
2:B
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

2B
2B
1.C
2B
2:B
2B
3A
2:B
1.C
2B
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
1.C
1.C
2:B
2B
2B
2:B
2:B
1.C
2B
1.C
2:B
1.C
2B
3A
3A
3A
2B
3A
3A
2B
2B
3A
3A
3A
3A
2:B
2:B
2B
1.C
2:B
2:B
2B
3A
2:B
2:B
2B
2B
2:B
2:B
2B
1.C
2:B
2:B
2B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
2:B
1.C

0.39 *0.496 0.114
0.416 *0.501 0.083
+ *0.876 0.118 0.006
0.39 *0.496 0.114
0.416 *0.501 0.083
0.39 *0.496 0.114
+ 0.032 0.304 *0.663
+ 0.39 *0.496 0.114
*0.774 0.195 0.03
+ 0.39 *0.496 0.114
*0.876 0.118 0.006
*0.966 0.016 0.018
*0.998 0.002 0.001
+ 0.157*0.472 0.37
*0.876 0.118 0.006
*0.993 0.003 0.004
*0.876 0.118 0.006
*0.774 0.195 0.03
*0.876 0.118 0.006
*0.993 0.003 0.004
+ 0.416 *0.501 0.083
*0.993 0.003 0.004
+ 0.39 *0.496 0.114
*0.998 0.002 0.001
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.993 0.003 0.004
*0.876 0.118 0.006
+ 0.39 *0.496 0.114
+ 0.39 *0.496 0.114
+ 0.39 *0.496 0.114
+ 0.39 *0.496 0.114
+ 0.39 *0.496 0.114
*0.998 0.002 0.001
+ 0.157 *0.472 0.37
*0.993 0.003 0.004
+ 0.416 *0.501 0.083
*0.876 0.118 0.006
+ 0.157 *0.472 0.37
0.032 0.304 *0.663
0.032 0.304 *0.663
0.032 0.304 *0.663
+ 0.157 *0.472 0.37
0.032 0.304 *0.663
0.032 0.304 *0.663
+ 0.117 *0.708 0.175
+ 0.036 *0.522 0.441
0.032 0.304 *0.663
0.032 0.304 *0.663
0.032 0.304 *0.663
0.032 0.304 *0.663
+ 0.329 *0.526 0.145
0.264 *0.433 0.303
0.264 *0.433 0.303
+ *0.917 0.071 0.011
0.264 *0.433 0.303
0.264 *0.433 0.303
0.264 *0.433 0.303
+ 0.023 0.244 *0.733
0.264 *0.433 0.303
0.007 *0.71 0.283
0.007 *0.71 0.283
0.007 *0.71 0.283
0.262 *0.648 0.09
0.262 *0.648 0.09
0.264 *0.433 0.303
+ *0.632 0.314 0.054
0.262 *0.648 0.09
0.073 *0.593 0.334
0.007 *0.71 0.283
+ *0.917 0.071 0.011
*0.632 0.314 0.054
+ 0.264 *0.433 0.303
*0.632 0.314 0.054
*0.632 0.314 0.054
*0.873 0.124 0.003
*0.982 0.015 0.003
*0.917 0.071 0.011
*0.989 0.011 0.001
*0.982 0.015 0.003
*0.732 0.257 0.011
*0.632 0.314 0.054
*0.989 0.011 0.001
*0.632 0.314 0.054
*0.989 0.011 0.001
*0.632 0.314 0.054
+ 0.058 *0.863 0.08
*0.982 0.015 0.003
*0.982 0.015 0.003
*0.982 0.015 0.003
*0.632 0.314 0.054
*0.632 0.314 0.054
*0.632 0.314 0.054
*0.982 0.015 0.003
*0.982 0.015 0.003
*0.732 0.257 0.011
+ 0.007*0.71 0.283
*0.632 0.314 0.054
*0.989 0.011 0.001
+ 0.264 *0.433 0.303
*0.632 0.314 0.054



50 1.C 2B
51 1.C 1.C
52 3:A 2B
53 3A 2:B
54 3A 2:B
55 3:A 2B
56 3:A 3A
57 3A 2:B
58 3A 2:B
59 3:A 3A
60 3:A 3A
61 3A 3A
62 3A 3A
63 3:A 3A
64 3:A 2B

+ 0.058 *0.863 0.08
*0.989 0.011 0.001
0.262 *0.648 0.09
0.264 *0.433 0.303
0.264 *0.433 0.303
0.073 *0.593 0.334
0.023 0.244 *0.733
0.262 *0.648 0.09
0.073 *0.593 0.334
0.023 0.244 *0.733
0.023 0.244 *0.733
0.023 0.244 *0.733
0.023 0.244 *0.733
0.023 0.244 *0.733
+ 0.264 *0.433 0.303

+ o+ o+ o+

+ +

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 488

68.9266 %

Incorrectly Classified Instances 220

31.0734 %

Kappa statistic 0.5063

Mean absolute error 0.2655

Root mean squared error 0.3674
Relative absolute error 64.2238 %

Root relative squared error 80.8273 %
Total Number of Instances 708
Geleneksel
siiflandirma icin Bayes
— BayesNet %66

boliimlii test ciktilar:
=== Run information ===

Scheme:weka.classifiers.bayes.BayesNet -D -Q
weka.classifiers.bayes.net.search.local. K2 -- -P 1 -S
BAYES -E

weka.classifiers.bayes.net.estimate. SimpleEstimator
---A0.5

Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8

Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#, actual, predicted, error, probability
distribution

1 3A 3A 0.031 0.281 *0.688
2 2B 1:.C + *0.475 0.438 0.087
3 1.C 1.C *0.99 0.005 0.005

4 1.C 1.C *0.99 0.005 0.005

5 2B 2B 0.27 *0.488 0.243

6 3A 3A 0.031 0.281 *0.688
7 3A 3A 0.031 0.281 *0.688
8 3A 2B+ 0.085*0.595 0.319
9 2B 3:A  + 0.031 0.281 *0.688
10 1.C 1.C *0.99 0.005 0.005

11 1.C 1:.C
12 1.C 1.C
13 1.C 1.C
14 2:B 1:.C
15 2:B 1.C
16 2B 3A
17 1.C 2B
18 1.C 1:.C
19 3:A 3A
20 2B 2B
21 3A 3A
22 2:B 2:B
23 3:A 1.C
24 1.C 1.C
25 2B 2B
26 2:B 1.C
27 2:B 3:A
28 1.C 1.C
29 1.C 2B
30 3A 2:B
31 2:B 2:B
32 1.C 1.C
33 3A 3A
34 1.C 1.C
35 2:B 3:A
36 1.C 1.C
37 1.C 1.C
38 1.C 1.C
39 2:B 2B
40 2B 2B

*0.99 0.005 0.005
*0.475 0.438 0.087
*0.779 0.187 0.034
+ *0.475 0.438 0.087
+ *0.475 0.438 0.087
+ 0.031 0.281 *0.688
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
0.031 0.281 *0.688
0.27 *0.488 0.243
0.031 0.281 *0.688
0.27 *0.488 0.243
+ *0.543 0.402 0.054
*0.997 0.002 0.001
0.27 *0.488 0.243
+ *0.475 0.438 0.087
+ 0.031 0.281 *0.688
*0.99 0.005 0.005
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
0.27 *0.488 0.243
*0.961 0.018 0.021
0.031 0.281 *0.688
*0.779 0.187 0.034
+ 0.031 0.281 *0.688
*0.99 0.005 0.005
*0.99 0.005 0.005
*0.99 0.005 0.005
0.27 *0.488 0.243
0.27 *0.488 0.243

il
42
43
44
45
46
47
8
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
o1
92
93
94
95
%
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

2:B
3A
2B
1C
1C
2B
2B
1C
1C
2B
2B
1C
1C
1.C
1.C
3A
1C
1.C
2B
1C
1C
1.C
1.C
2:B
1C
2B
3A
2:B
1C
3A
2B
3A
2:B
1.C
2B
2:B
2:B
1.C
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2B
1.C
1.C
1.C
3A
2:B
1.C
2B
3A
3A
1.C
1.C
2B
1.C
1.C
2B
2B
2:B
2:B
1.C
1.C
2:B
1.C
2B
2:B
1.C
2B
2B
2:B
3A
3A
2B
2:B
2:B
1.C
1.C
3A
3A
2B
1.C
1.C
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
2:B
2B

2B
2B
2B
1.C
2:B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
2B
1.C
3:A
1.C
1.C
3A
1.C
3A
2B
2B
1.C
1.C
2B
3A
1.C
1.C
2B
1.C
3:A
2:B
2B
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2B
2B
1.C
2:B
1.C
1.C
1.C
1.C
2B
3A
1.C
2:B
1.C
3A
2:B
1.C
3A
1.C
3A
2:B
1.C
2B
2:B
2:B
3A
2B
2:B
2:B
2B
1.C
2:B
1.C
1.C
3:A
1.C
3A
2B
2:B
2:B
3A
2B
1.C
2:B
2B
2B
2:B
2:B
1.C
2B
1.C
2:B
1.C
2B
1:.C
1:.C
1.C
1.C
2:B
3:A
1.C

0.27 *0.488 0.243
+ 0.085*0.595 0.319
0.27 *0.488 0.243
*0.779 0.187 0.034
+ 0.27 *0.488 0.243
0.27 *0.488 0.243
+ *0.475 0.438 0.087
*0.907 0.089 0.004
*0.99 0.005 0.005
+ *0.475 0.438 0.087
0.27 *0.488 0.243
*0.779 0.187 0.034
*0.99 0.005 0.005
+ 0.27 *0.488 0.243
*0.997 0.002 0.001
0.031 0.281 *0.688
*0.779 0.187 0.034
*0.997 0.002 0.001
+ 0.031 0.281 *0.688
*0.99 0.005 0.005
+ 0.031 0.281 *0.688
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
+ *0.907 0.089 0.004
*0.907 0.089 0.004
0.27 *0.488 0.243
0.031 0.281 *0.688
+ *0.543 0.402 0.054
*0.997 0.002 0.001
+ 0.085*0.595 0.319
+ *0.475 0.438 0.087
0.031 0.281 *0.688
0.085 *0.595 0.319
+ 0.27 *0.488 0.243
+ *0.543 0.402 0.054
+ *0.543 0.402 0.054
+ *0.543 0.402 0.054
*0.997 0.002 0.001
*0.779 0.187 0.034
+ *0.475 0.438 0.087
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.779 0.187 0.034
+ 0.27 *0.488 0.243
*0.779 0.187 0.034
*0.997 0.002 0.001
+ *0.475 0.438 0.087
*0.997 0.002 0.001
+ 0.27 *0.488 0.243
+ 0.031 0.281 *0.688
*0.779 0.187 0.034
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
0.031 0.281 *0.688
0.27 *0.488 0.243
*0.997 0.002 0.001
+ 0.031 0.281 *0.688
+ *0.543 0.402 0.054

0.031 0.281 *0.688
+ 0.27 *0.488 0.243
*0.997 0.002 0.001
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
+ 0.031 0.281 *0.688
0.27 *0.488 0.243
0.27 *0.488 0.243
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
0.27 *0.488 0.243
*0.99 0.005 0.005
+ *0.475 0.438 0.087
+ 0.031 0.281 *0.688
*0.779 0.187 0.034
+ 0.031 0.281 *0.688
0.085 *0.595 0.319
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
0.031 0.281 *0.688
0.27 *0.488 0.243
+ *0.543 0.402 0.054
0.27 *0.488 0.243
0.27 *0.488 0.243
0.27 *0.488 0.243
0.27 *0.488 0.243
0.085 *0.595 0.319
*0.543 0.402 0.054
0.27 *0.488 0.243
*0.99 0.005 0.005
0.27 *0.488 0.243
+ *0.475 0.438 0.087
0.085 *0.595 0.319
*0.779 0.187 0.034
*0.99 0.005 0.005
*0.99 0.005 0.005
*0.99 0.005 0.005
+ 0.27 *0.488 0.243
+ 0.031 0.281 *0.688
+ *0.543 0.402 0.054

+ o+ o+ o+ o+ o+

121

142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

2B
2B
1.C
1.C
2B
1.C
1.C
3A
1.C
1.C
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
2B
2B
1.C
3A
3A
3A
1.C
2B
2B
1.C
1.C
1.C
2B
1.C
2B
1.C
3A
2B
1.C
3A
2B
3A
3A
1.C
2B
1.C
2B
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
2B
3A
1.C
3A
2B
2B
2B
2B
2:B
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2B
3A
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
2B

2B
1.C
1.C
2:B
3A
1.C
1.C
3A
1C
1.C
3A
2:B
2:B
1.C
3A
1C
2:B
2B
2B
1C
1C
1.C
2B
2:B
3A
2B
2B
1C
2:B
2B
1.C
1.C
2:B
3A
2B
2:B
1C
3A
1.C
1.C
3A
2B
3A
1.C
1.C
2B
1.C
1.C
2:B
1.C
3A
2:B
1.C
1.C
2B
1.C
2:B
1.C
2B
2:B
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
2:B
1.C
3A
1.C
2:B
3A
3A
2:B
2:B
1.C
2B
1.C
2:B
2B
1.C
1:.C
3A
2B
2B
2:B
1:.C
2B
3A
1:.C
1:.C
3A
1.C
1:.C
3A

0.27 *0.488 0.243
+ *0.475 0.438 0.087
*0.961 0.018 0.021
+ 0.27 *0.488 0.243
+ 0.031 0.281 *0.688
*0.997 0.002 0.001
*0.99 0.005 0.005

0.031 0.281 *0.688
*0.99 0.005 0.005
*0.997 0.002 0.001
0.031 0.281 *0.688
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.779 0.187 0.034
0.031 0.281 *0.688
*0.997 0.002 0.001
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
+ 0.085*0.595 0.319
*0.997 0.002 0.001
*0.99 0.005 0.005
+ *0.475 0.438 0.087
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
0.031 0.281 *0.688
+ 0.27 *0.488 0.243
+ 0.085*0.595 0.319
*0.997 0.002 0.001
0.27 *0.488 0.243
0.27 *0.488 0.243
*0.997 0.002 0.001
*0.997 0.002 0.001
+ 0.27 *0.488 0.243
+ 0.031 0.281 *0.688
+ 0.27 *0.488 0.243
0.27 *0.488 0.243
*0.961 0.018 0.021
0.031 0.281 *0.688
+ *0.907 0.089 0.004
*0.99 0.005 0.005
0.031 0.281 *0.688
0.27 *0.488 0.243
0.031 0.281 *0.688
+ *0.475 0.438 0.087
*0.779 0.187 0.034
0.27 *0.488 0.243
*0.99 0.005 0.005
+ *0.475 0.438 0.087
+ 0.085*0.595 0.319
*0.997 0.002 0.001
0.031 0.281 *0.688
+ 0.27 *0.488 0.243
*0.961 0.018 0.021
*0.779 0.187 0.034
+ 0.27 *0.488 0.243
*0.475 0.438 0.087
+ 0.27 *0.488 0.243
+ *0.543 0.402 0.054
+ 0.085*0.595 0.319
+ 0.27 *0.488 0.243
0.031 0.281 *0.688
0.031 0.281 *0.688
*0.907 0.089 0.004
*0.99 0.005 0.005
*0.907 0.089 0.004
*0.475 0.438 0.087
*0.779 0.187 0.034
+ *0.543 0.402 0.054
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
0.031 0.281 *0.688
0.27 *0.488 0.243
+ *0.543 0.402 0.054
+ 0.031 0.281 *0.688
+ *0.475 0.438 0.087
0.27 *0.488 0.243
0.031 0.281 *0.688
0.031 0.281 *0.688
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
+ 0.27 *0.488 0.243
*0.907 0.089 0.004
+ 0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.997 0.002 0.001
*0.997 0.002 0.001
+ 0.031 0.281*0.688
+ 0.27 *0.488 0.243
0.27 *0.488 0.243
+ 0.27 *0.488 0.243
*0.99 0.005 0.005
+ 0.27 *0.488 0.243
0.031 0.281 *0.688
*0.907 0.089 0.004
*0.997 0.002 0.001
0.031 0.281 *0.688
*0.779 0.187 0.034
*0.907 0.089 0.004
+ 0.031 0.281 *0.688



=== Evaluation on test split ===

=== Summary ===

Correctly Classified Instances 142
58.9212 %

Incorrectly Classified Instances 99
41.0788 %

Kappa statistic 0.3455

Mean absolute error 0.2838
Root mean squared error 0.3808
Relative absolute error 68.4244 %
Root relative squared error 83.3134 %
Total Number of Instances 241

Geleneksel
siniflandirma icin Bayes
— NaiveBayes egitim
ciktilar:

=== Run information ===

Scheme:weka.classifiers.bayes.NaiveBayes
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8

Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:evaluate on training data

=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.992 0.008 0
2 1.C 1.C *0.992 0.008 0
3 2:B 1:C  + *0.992 0.007 0
4 1.C 1.C *0.992 0.008 0
5 1.C 1.C *0.992 0.008 0
6 1.C 1.C *0.992 0.008 0
7 3A 1.C + *0.916 0.08 0.004
8 2B 1:.C  + *0.992 0.008 0
9 2B 1:.C + *0.993 0.007 0
10 2B 1:.C + *0.992 0.007 0
11 1.C 1.C *0.992 0.007 0
12 1.C 1.C *0.992 0.008 0
13 1.C 1.C *0.992 0.007 0
14 1.C 1.C *0.992 0.007 0
15 1.C 1.C *0.993 0.007 0
16 1.C 1.C *0.992 0.008 0
17 1.C 1.C *0.992 0.008 0
18 1.C 1.C *0.992 0.007 0

19 2:B 1.C
20 1.C 1.C
21 2B 1.C
22 1.C 1.C
23 2:B 1.C
24 2B 1:C  + *0.991 0.009 0

25 1:C 1:C *0.992 0.008 0

26 3A 2B+ 0 *0.948 0.052
27 2:B 1.+ *0.992 0.008 0

28 3:A 3A 0 0 *

29 2B 1:.C + *0.992 0.008 0

30 2B 1:.C + *0.992 0.008 0

31 1:C 1:C *0.992 0.008 0

32 1:C 1:C *0.992 0.008 0

33 1.C 1.C *0.992 0.008 0

34 2B 1:.C + *0.911 0.085 0.005
35 2B 1:C  + *0.992 0.008 0

36 2B 1:C  + *0.992 0.007 0

37 1.C 1.C *0.992 0.007 0

38 1.C 1.C *0.992 0.007 0

39 1:C 1:C *0.992 0.007 0

40 1:C 1:C *0.992 0.007 0

41 1.C 1.C *0.992 0.007 0

42 1.C 1.C *0.992 0.007 0

43 2B 1:C + *0.992 0.008 0

44 2B 1:C  + *0.987 0.012 0.001
45 2B 1:.C + *0.983 0.016 0.001
46 2:B 1:.C + *0.978 0.021 0.001
47 1:C 1:C *0.969 0.029 0.002
48 2B 1:C + *0.992 0.007 0

49 2B 1:.C + *0.911 0.085 0.005
50 1.C 1.C *0.992 0.008 0

51 3A 1:C  + *0.916 0.08 0.004
52 1:C 1:C *0.992 0.007 0

53 1.C 1.C *0.992 0.008 0

54 3A 1:C  + *0.917 0.079 0.004
55 3A 2B + 0 *0.951 0.049
56 3A 2B+ 0 *0.741 0.259
57 1.C 1.C *0.992 0.008 0

58 1.C 1.C *0.911 0.085 0.005
59 2B 2B 0 *0.949 0.051

+ *0.992 0.007 0
*0.992 0.007 0
+ *0.993 0.007 0
*0.992 0.007 0
+ *0.992 0.008 0

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

1C
2B
2B
1C
1C
1.C
1.C
1C
2:B
1.C
2B
3A
3:A
3A
1.C
2:B
3A
3A
3A
3A
2:B
1.C
2B
1C
2:B
3A
1.C
1C
3A
3A
3A
3A
3A
1.C
3A
1.C
3A
1.C
2B
2:B
2:B
2B
3A
2:B
2:B
2B
1.C
2:B
1.C
1.C
3A
2:B
2:B
2B
1.C
2:B
1.C
2B
2B
1.C
2:B
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
2B
2B
2:B
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C
1.C
1.C
1C
1.C
1.C
2B
2:B
2:B
1.C
2B
2:B
1.C
3A
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1C
2B
1.C
1.C
2:B
2B
3A
2:B
3A
1.C
2B
1.C
2:B
2B
3A
3A
3:A
3A
1.C
3:A
3:A
3A
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2B
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

*0.911 0.085 0.005

+ *0.992 0.008 0

+ *0.989 0.01 0.001
*0.992 0.007 0
*0.992 0.008 0
*0.911 0.085 0.005

+ 0 *0.948 0.052

+ 0 *0.948 0.052
0 *0.944 0.056
*0.911 0.085 0.005
0 *0.949 0.051

+ 0 *0.954 0.046

+ *0.916 0.08 0.004
0 0.276*0.724
*0.911 0.085 0.005

+ *0.956 0.041 0.003

+ *0.956 0.041 0.003

+ 0 *0.951 0.049

+ *0.916 0.08 0.004

+ *0.956 0.041 0.003

+ *0.992 0.008 0
*0.992 0.008 0

+ *0.992 0.007 0
*0.992 0.007 0

+ *0.992 0.007 0

+ 0 *0.949 0.051
*0.992 0.008 0
*0.992 0.008 0

+ 0 *0.952 0.048

+ 0 *0.953 0.047
0 0.027 *0.973

+ 0 *0.952 0.048
0 0 *1
*0.992 0.008 0

+ 0 *0.948 0.052
*0.992 0.007 0

+ 0.162 *0.645 0.193
+ 0 *0.949 0.051

+ 0 0.037 *0.963

+ 0 0.022*0.978

+ 0 0.452*0.548
+ 0 0.032*0.968
+ *0.992 0.007 0

+ 0 0.011 *0.989
+ 0 0.051*0.949
+ 0 0.032*0.968

*0.992 0.007 0

+ *0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0

+ 0 *0.953 0.047

+ *0.992 0.007 0

+ *0.992 0.007 0

+ *0.992 0.008 0
*0.993 0.007 0

+ *0.459 0.454 0.086
*0.992 0.008 0

+ *0.459 0.454 0.086

+ *0.752 0.22 0.028
*0.992 0.008 0

+ *0.992 0.007 0
*0.911 0.085 0.005
*0.911 0.085 0.005
*0.992 0.008 0

+ 0 *0.925 0.075
*0.992 0.008 0

+ 0 *0.948 0.052
*0.992 0.007 0
*0.992 0.007 0

+ *0.992 0.007 0
*0.993 0.007
*0.992 0.008
*0.993 0.007
*0.992 0.007
*0.992 0.008
*0.992 0.008
*0.992 0.008

+ 0 *0.949 0.051

+ 0 *0.948 0.052

+ 0 *0.949 0.051

+ 0 *0.668 0.332

+ *0.978 0.021 0.001
*0.992 0.007 0

+ 0 *0.906 0.094

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.989 0.01 0.001

+ *0.992 0.007 0
*0.992 0.007 0
*0.983 0.016 0.001

+ *0.899 0.092 0.009
*0.992 0.007
*0.992 0.007
*0.992 0.007
*0.992 0.007
*0.992 0.008
*0.992 0.008
*0.992 0.008
*0.992 0.007
*0.992 0.008

coocoocooo
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161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

1.C
1.C
1.C
2B
1.C
2B
2B
2B
2B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
3A
3A
3A
2B
1.C
1.C
2B
2B
2B
1.C
2B
2B
1.C
1.C
1.C
1.C
3A
3A
2B
1.C
2B
2B
2B
2B
1.C
2B
2B
2B
2B
2B
3A
2B
2B
2B
3A
3A
2B
2B
2B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
1.C
3A
2B
2B
3A
3A
1.C
1.C
3A
2B
3A
3A
2B
3A
3A
1.C
3A
3A
2B
1.C
3A
2B
3A
1.C

1C
1.C
1.C
1C
1C
1.C
1.C
2:B
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
2:B
2:B
1.C
1.C
1C
1C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
1.C
1.C
1.C
3A
1.C
3A
1.C
1C
1.C
1.C
1.C
2:B
2B
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
1.C
2B
1:.C
2:B
2B
1.C
1.C
2:B
1.C
2B
2:B
1.C
1.C
2B
1:.C
2:B
1.C

*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
+ *0.992 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0

0 *0.949 0.051
+ *0.911 0.085 0.005
*0.992 0.008 0
*0.992 0.007 0
*0.987 0.012 0.001
*0.992 0.007
*0.991 0.009
*0.992 0.007
*0.992 0.007
*0.992 0.007
*0.992 0.008
*0.992 0.007
*0.992 0.007
*0.992 0.007 0
*0.993 0.007 0
*0.992 0.007 0

0 *0.944 0.056
0 *0.949 0.051
*0.911 0.085 0.005
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0

0 0.032*0.968
0 0.009 *0.991
+ *0.911 0.085 0.005
*0.992 0.008 0
*0.911 0.085 0.005
*0.993 0.007 0
*0.992 0.008 0
*0.992 0.007 0
*0.911 0.085 0.005
*0.992 0.008 0

0 *0.948 0.052
0 *0.948 0.052
*0.989 0.01 0.001
*0.992 0.008 0
*0.842 0.143 0.016
0 0.023*0.977
*0.752 0.22 0.028
0 0.225*0.775
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.987 0.012 0.001
*0.992 0.007 0

0 *0.949 0.051

0 *0.949 0.051
*0.992 0.007 0
*0.989 0.01 0.001
*0.992 0.008 0
*0.978 0.021 0.001
*0.911 0.085 0.005
0.079 *0.666 0.255
*0.992 0.008 0
*0.992 0.007 0
*0.991 0.009 0
*0.992 0.008 0
*0.992 0.008
*0.992 0.008
*0.992 0.007
*0.992 0.007
*0.992 0.007
*0.993 0.007
*0.992 0.007
*0.993 0.007
+ 0.002 0.45 *0.549
0 0 *

0 0.015*0.985
*0.969 0.029 0.002
*0.934 0.061 0.005
*0.993 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0

0 *0.948 0.052
0  *0.951 0.049
*0.992 0.007 0
*0.992 0.008 0

0 *0.949 0.051
*0.459 0.454 0.086
0 *0.952 0.048
0 *0.953 0.047
*0.993 0.007 0
*0.993 0.007 0

0 *0.949 0.051
*0.992 0.007 0

+ 0 *0.808 0.192
+ 0 *0.949 0.051
+ *0.992 0.007 0
*0.992 0.007 0

+ 0 *0.949 0.051
+ *0.992 0.007 0

+ 0 *0.945 0.055
*0.992 0.007 0

+ +

+

coocoocooooo
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262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362

1.C
2B
1.C
1.C
1.C
2B
2B
2B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
2B
1.C
2B
2B
3A
3A
2B
2B
1.C
1.C
1.C
3A
1.C
1.C
2B
1.C
1.C
3A
2B
2B
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2B
2B
1.C
1.C
2B
3A
1.C
2B
1.C
1.C
1.C
3A
2B
2B
2B
3A
2B
3A
2B
2B
2B
2B
2B

1.C
2:B
1.C
1.C
1.C
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2:B
2:B
2:B
2:B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
2:B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
2B
1.C
1:.C
1.C
1.C
1.C
1.C
1.C

*0.622 0.327 0.051

0 *0.943 0.057

*0.992 0.008 0

*0.992 0.007 0

*0.992 0.008 0

0 0 *1

0 0.044 *0.956
0 0.107 *0.893
0 0.027 *0.973

+ *0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0

+ *0.989 0.01 0.001

+ *0.992 0.008 0
*0.983 0.016 0.001
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
0 *0.949 0.051
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0

+ *0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
0 *0.949 0.051
*0.992 0.008 0
*0.911 0.085 0.005
*0.956 0.041 0.003

+ *0.969 0.029 0.002
*0.992 0.007 0

+ *0.993 0.007 0

+ *0.992 0.007 0

+ *0.992 0.008 0
*0.987 0.012 0.001
*0.987 0.012 0.001

+ *0.987 0.012 0.001
*0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001

+ *0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.992 0.008 0
0 0 *
*0.992 0.008 0
*0.992 0.008 0

+ *0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0

+ 0 *0.951 0.049
0 *0.933 0.067
0 *0.944 0.056

0 *0.943 0.057

0

0

+
+
+

*0.949 0.051
*0.949 0.051
0 *0.941 0.059
0 *0.943 0.057
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
0 0.166 *0.834
+ *0.983 0.016 0.001
0.001 0.371*0.629
0.034 *0.644 0.322
+ *0.911 0.085 0.005
*0.992 0.007 0
+0 0 *1
+ *0.992 0.007 0
+ *0.915 0.081 0.004
*0.934 0.061 0.005
+ *0.989 0.01 0.001
*0.983 0.016 0.001
*0.989 0.01 0.001
+ 0.034%0.644 0.322
+ *0.917 0.079 0.004
+ *0.993 0.007 0
+ *0.992 0.007 0
+ *0.969 0.029 0.002
+ 0 *0.954 0.046
+ *0.992 0.007 0
+ *0.992 0.007 0
+ *0.992 0.008 0
+ *0.992 0.008 0
+ *0.992 0.008 0
+ *0.992 0.008 0
+ *0.992 0.008 0

363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
213
414
415
416
217
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
261
462
463

2B
1.C
3A
3A
3A
2B
2B
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
3A
3A
3A
3A
3A
2B
3A
2:B
1.C
1.C
1.C
2:B
3A
1.C
1.C
3A
1.C
2B
2B
1.C
1.C
1.C
1.C
2:B
3A
3A
1.C
2:B
3A
1.C
1.C
2:B
3A
3A
2B
3A
1.C
3A
3A
3A
3A
2B
2B
2:B
3A
2B
3A
2:B
2:B
2B
1.C
1.C
3A
3A
2:B
2:B
1.C
2B
2:B
1.C
1.C
2B
2:B
3A
3A
2B
3A
2:B
2B
3A
3A
3A
3A
3A
2:B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
2B

1.C
1.C
2B
2.B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2.B
1.C
2B
2.B
1.C
2B
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
2:B
1.C
1.C
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
1.C
3A
3A
3A
1.C
1.C
1:.C
1:.C
2B
1.C
1.C
1.C
1.C

+ *0.992 0.008 0
*0.992 0.008 0

+ 0 *0.951 0.049

+ 0 *0.951 0.049

+ *0.989 0.01 0.001

+ *0.993 0.007 0

+ *0.987 0.012 0.001
*0.992 0.007 0
*0.992 0.007 0

+ *0.991 0.009 0
*0.992 0.008 0

+ *0.992 0.007 0

+ *0.992 0.007 0

+ *0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0

+ 0 *0.951 0.049

+ *0.459 0.454 0.086

+ 0 *0.949 0.051

+ 0 *0.945 0.055

+ *0.969 0.029 0.002
0 *0.947 0.053
0 0 *1

+ *0.992 0.007 0
*0.993 0.007 0
*0.992 0.007 0
*0.992 0.007 0

+ *0.993 0.007 0

+ *0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0

+ 0 *0.948 0.052
*0.992 0.007 0
0 *0.922 0.078
0 *0.925 0.075
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0

+ *0.916 0.08 0.004

+ 0 *0.948 0.052

+ *0.993 0.007 0
*0.992 0.008 0

+ *0.992 0.007 0

+ *0.992 0.008 0
*0.992 0.007 0
*0.992 0.007 0

+ *0.992 0.008 0

+ 0 *0.949 0.051

+ *0.916 0.08 0.004

+ *0.911 0.085 0.005

+ 0 *0.937 0.063
*0.992 0.007 0

+ *0.622 0.327 0.051

+ *0.978 0.021 0.001

+ 0 *0.951 0.049

+ 0.294*0.571 0.135

+ *0.992 0.008 0

+ *0.459 0.454 0.086

+ *0.991 0.009 0

+ *0.993 0.007 0

+ *0.969 0.029 0.002

+ *0.911 0.085 0.005

+ *0.992 0.007 0

+ *0.992 0.007 0

+ *0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
0 0 *1

+ 0 *0.853 0.147

+ *0.992 0.008 0
*0.992 0.008 0

*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0

*0.992 0.008 0

*0.992 0.008 0
*0.993 0.007 0

0  *0.948 0.052
0 0 *1
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
0  0.006 *0.994

+ *0.992 0.007 0
0 0 *1

+ *0.987 0.012 0.001
0 0 *1

+ 0 0.421*0.579
0 0 *

+ *0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.008 0
0 *0.948 0.052

+ *0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0

+ *0.993 0.007 0

+ o+

+

+

+ + + + +
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464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564

1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
2B
2B
3A
1.C
3A
2B
3A
2B
2B
3A
1.C
1.C
3A
3A
2B
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
2B
2B
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
2:B
1.C
1.C
1.C
2B
1.C
1.C
2B
3A
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C

1C
2B
1.C
2:B
1C
1.C
1.C
1C
1C
1.C
2B
2:B
1C
2B
1.C
1.C
1C
1.C
2B
1C
1C
1.C
1.C
3A
2:B
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2:B
1.C
2B
2B
2:B
3A
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

*0.992 0.007 0
+ 0 *0.951 0.049
*0.993 0.007 0
+ 0 *0.948 0.052
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
+ *0.992 0.008 0
*0.992 0.007 0
+ *0.978 0.021 0.001

0.079 *0.666 0.255
+ 0 *0.951 0.049
*0.992 0.008 0
+ 0 *0.951 0.049
*0.992 0.008 0
*0.9 0.096 0.005
*0.993 0.007 0
*0.992 0.007 0

0 *0.948 0.052
*0.459 0.454 0.086
*0.993 0.007 0
*0.982 0.014 0.004
*0.992 0.007 0

0 0 %

0 *0.953 0.047
*0.911 0.085 0.005
*0.992 0.007 0
*0.989 0.01 0.001
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
+ *0.916 0.08 0.004
+ *0.983 0.016 0.001
*0.911 0.085 0.005
+0 0 *1

0 *0.906 0.094
0  0.036 *0.964
0.005 *0.526 0.469
*0.992 0.007 0

0 *0.948 0.052
0 *0.948 0.052
0 *0.853 0.147
0 0.276*0.724
*0.459 0.454 0.086
0 *0.951 0.049
*0.916 0.08 0.004
*0.9 0.096 0.005
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.989 0.01 0.001
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0

0  *0.949 0.051
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0

+ o+ o+ o+ o+

+ + + + +

+ + + + +

+ 4+ + o+ + 4+ 4+ + o+ o+ o+ o+ + ot 4

+ +



565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665

1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ 4+ + o+

+
+

+ o+ o+ o+ o+

*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.911 0.085 0.005
*0.992 0.007 0
*0.991 0.009 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.993 0.007 0
*0.993 0.007 0
*0.992 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.008 0

666 1.C 1.C
667 1C 1.C
668 1C 1.C
669 1.C 1.C
670 2:B 1.C
671 3A 1C
672 3A 1C
673 2:B 1:.C
674 2:B 1.C
675 2B 1.C
676 2B 1.C
677 2:B 1.C
678 2:B 1.C
679 3A 1C
680 3A 1C
681 3A 1.C
682 3A 1.C
683 3A 1C
684 3A 1C
685 2:B 1.C
686 1.C 1.C
687 1C 1.C
688 3A 1C
689 3A 1.C
690 3A 1.C
691 2B 1.C
692 2B 1.C
693 1.C 1.C

*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.993 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.916 0.08 0.004
*0.992 0.007 0
*0.992 0.007 0
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.862 0.131 0.007
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.987 0.012 0.001
*0.992 0.007 0
*0.915 0.081 0.004
*0.992 0.007 0
*0.992 0.007 0
*0.969 0.029 0.002
*0.992 0.007 0

R T S R e A i S

+ o+ o+ o+

694 3A 2B + 0 *0.937 0.063
695 1.C 1.C *0.992 0.008 0
696 1.C 1.C *0.993 0.007 0
697 1.C 1.C *0.993 0.007 0
698 1.C 1.C *0.993 0.007 0
699 1.C 1.C *0.992 0.008 0
700 1.C 1.C *0.991 0.009 0
701 1.C 1.C *0.992 0.008 0
702 1.C 1.C *0.992 0.007 0
703 1.C 1.C *0.992 0.007 0
704 1.C 1.C *0.992 0.007 0
705 1.C 1.C *0.992 0.007 0
706 1.C 1.C *0.992 0.007 0
707 1.C 1.C *0.992 0.007 0
708 1.C 1.C *0.992 0.008 0

=== Evaluation on training set ===
=== Summary ===

Correctly Classified Instances 393
55.5085 %
Incorrectly Classified Instances 315
44.4915 %

Kappa statistic 0.1779

Mean absolute error 0.2935
Root mean squared error 0.5243
Relative absolute error 71.0064 %

Root relative squared error 115.3413 %
Total Number of Instances 708

Geleneksel
siniflandirma icin Bayes
— NaiveBayes 11 kiimeli
capraz dogrulama
caiktilan

=== Run information ===
Scheme:weka.classifiers.bayes.NaiveBayes

Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-

weka.filters.unsupervised.attribute. Remove-R1-3,6-
8
Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:11-fold cross-validation

=== Predictions on test data ===

inst#, actual, predicted, error, probability
distribution
1 2B 1.C  + *0.992 0.008 0
2 2B 1.C  + *0.992 0.007 0
3 2B 1.C  + *0.992 0.007 0
4 2B 1:.C + *0.992 0.008 0
5 2B 1.C + *0.992 0.008 0
6 2B 1.C  + *0.992 0.007 0
7 2B 1.C  + *0.988 0.011 0.001
8 2B 1.C + *0.992 0.007 0
9 2B 1.C + *0.991 0.008 0
10 2B 1:.C + *0.991 0.008 0
11 2B 1.C + *0.988 0.011 0.001
12 2:B 1.C  + *0.992 0.007 0
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

48

2B
2B
2B
2:B
2:B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2:B
2:B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

2B
1.C
2B
1.C
2:B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
3A
1.C
2B
3A
1.C
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

0 *0.945 0.055
+ *0.905 0.089 0.005
0 *0.94 0.06
+ *0.97 0.028 0.002
0 *0.93 0.07
0 *0.908 0.092

+ *0.993 0.007 0
+ *0.992 0.007 0
*0.992 0.007 0
*0.99 0.009 0
*0.992 0.007
*0.991 0.008
*0.992 0.008
*0.992 0.007
*0.992 0.008
*0.992 0.007
*0.992 0.007
*0.992 0.007
*0.905 0.089
*0.992 0.008
*0.992 0.007
*0.992 0.007
*0.993 0.007
*0.992 0.007
*0.992 0.007
*0.991 0.008
*0.992 0.007
*0.991 0.008
+ 0.043*0.677
*0.992 0.007
*0.991 0.008
*0.992 0.008
*0.992 0.007
*0.992 0.008
*0.992 0.008
*0.992 0.008
*0.992 0.008
*0.991 0.008
*0.992 0.008
*0.992 0.007
0.375 *0.522 0.103
*0.905 0.089 0.005
*0.557 0.382 0.061
0 *0.936 0.064
0 0 *
*0.985 0.015 0.001
0 *0.942 0.058
0 0.254 *0.746
*0.911 0.084 0.004
0 *0.94 0.06
*0.979 0.02 0.001
*0.992 0.007 0
0 0 *
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.007 0
*0.991 0.008 0
*0.981 0.018 0.001
*0.532 0.396 0.072
*0.992 0.007 0
*0.991 0.008 0
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0
*0.964 0.034 0.002
*0.992 0.008 0
*0.991 0.008 0
0 *0.949 0.051
0 *0.949 0.051
*0.991 0.008 0
*0.99 0.009 0
0 *0.949 0.051
*0.991 0.008 0
*0.992 0.007 0
*0.991 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.991 0.008 0
*0.991 0.008 0
*0.903 0.092 0.005
*0.992 0.007 0
*0.992 0.007 0
*0.991 0.008 0
*0.992 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.991 0.008 0
*0.992 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0
*0.991 0.008 0
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2B
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1.C
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
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2B
2:B
2:B
2B
2B
2:B
2:B
2B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1C
3:A
1.C
1.C
1.C
1C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
2:B
2:B
2:B
1.C
2:B
1.C
3A
1.C
2:B
2:B
2:B
2:B
1C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
3:A
1.C
1.C
3:A
1.C
1.C
2B
1:.C
2:B
1.C

*0.991 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0
*0.991 0.008 0
*0.906 0.09 0.004
*0.988 0.011 0.001
*0.908 0.088 0.004
*0.886 0.109 0.005
*0.992 0.007 0
*0.908 0.088 0.004
0 *0.782 0.218
*0.975 0.024 0.001
0 *0.953 0.046
*0.908 0.088 0.004
*0.988 0.011 0.001
*0.991 0.008 0
*0.991 0.009 0
*0.99 0.01 0
*0.99 0.01 0
0 0 *
*0.987 0.013 0.001
*0.991 0.009 0
*0.987 0.013 0.001
*0.989 0.011 0
*0.991 0.009 0
*0.987 0.013 0.001
*0.99 0.01 0
0 *0.956 0.044
*0.991 0.009 0
0 *0.505 0.495
*0.991 0.009 0
*0.991 0.009 0
*0.987 0.013 0.001
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.987 0.013 0.001
*0.991 0.009 0
*0.99 0.01 0
*0.991 0.009 0
*0.991 0.009 0
*0.987 0.013 0.001
*0.991 0.009 0
*0.99 0.01 0
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.009 0
*0.99 0.01 0
*0.991 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.01 0
*0.991 0.009 0
*0.989 0.011 0
*0.991 0.009 0
*0.99 0.01 0
*0.991 0.009 0
0 *0.956 0.044
0 *0.956 0.044
0 *0.96 0.04
*0.901 0.095 0.004
0 *0.956 0.044
*0.987 0.013 0.001
0 0.001*0.999
*0.973 0.026 0.002
0 *0.961 0.038
0 *0.959 0.041
0 *0.959 0.041
0 *0.959 0.041
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.008 0
*0.986 0.013 0.001
*0.968 0.03 0.002
*0.986 0.013 0.001
*0.729 0.24 0.03
0  0.004 *0.996
*0.968 0.03 0.002
0 0 *1
*0.977 0.022 0.001
*0.991 0.008 0
0 0 *1
*0.991 0.009 0
*0.99 0.01 0
0 *0.943 0.057
+ *0.991 0.008 0
0.416 *0.491 0.093
+ *0.991 0.008 0
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1.C
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1:.C
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1.C
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1.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
3A
3A
3A

2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
3:A
1.C
1.C
2:B
3:A
2B
1.C
1:.C
1:.C
1.C
1.C
1:.C
2:B
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
2:B
2:B
2B

0 *0.949 0.051
*0.968 0.03 0.002
*0.99 0.01 0
*0.991 0.008 0
*0.991 0.008 0
*0.988 0.011 0.001
*0.991 0.008
*0.991 0.009
*0.991 0.008
*0.991 0.008
*0.991 0.008
*0.991 0.009
*0.991 0.009
*0.991 0.008
*0.991 0.008
+ 0 *0.949 0.051
*0.991 0.008 0
*0.991 0.008 0
*0.991 0.009 0
*0.991 0.008 0
*0.99 0.01 0
*0.991 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.991 0.008 0
*0.991 0.008 0
*0.986 0.013 0.001
*0.991 0.009 0
*0.991 0.009 0
*0.991 0.008 0
*0.588 0.358 0.055
*0.99 0.01 0
*0.991 0.009 0
*0.87 0.123 0.007
*0.991 0.009 0
0 *0.911 0.089
*0.877 0.117 0.006
0 *0.884 0.116
*0.991 0.008 0
*0.588 0.358 0.055
0 0.063*0.937
*0.876 0.118 0.006
*0.877 0.117 0.006
0 *0.948 0.052
0 0 *
+ 0 *0.689 0.311
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.009 0.001
*0.989 0.01 0.001
*0.991 0.009 0.001
0 *0.925 0.075
*0.991 0.009 0.001
*0.985 0.014 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
0 0.011*0.989
*0.985 0.014 0.001
*0.991 0.008 0.001
*0.974 0.024 0.002
*0.991 0.008 0.001
*0.991 0.009 0.001
0 0.017 *0.983
0 0.017 *0.983
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.989 0.01 0.001
*0.99 0.009 0.001
*0.985 0.014 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.008 0.001
*0.99 0.009 0.001
*0.991 0.008 0.001
*0.989 0.01 0.001
*0.991 0.008 0.001
*0.989 0.01 0.001
*0.987 0.012 0.001
*0.991 0.008 0.001
*0.987 0.012 0.001
*0.991 0.008 0.001
*0.991 0.009 0.001
*0.991 0.009 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.991 0.008 0.001
*0.99 0.009 0.001
*0.991 0.008 0.001
*0.991 0.009 0.001
*0.991 0.008 0.001
+ 0 *0.931 0.069
+ 0 *0.925 0.075
+ 0 *0.918 0.082
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1.C

+ 0 *0.925 0.075
*0.98 0.015 0.004
0 *0.932 0.068
0 *0.928 0.072
*0.987 0.012 0.001
0 0.002*0.998
*0.99 0.009 0.001
0 *0.93 0.07
0 *0.925 0.075
*0.992 0.007 0
*0.992 0.007 0

0 *0.944 0.056

0.467 *0.503 0.029
*0.993 0.007 0
*0.993 0.007 0
*0.991 0.009 0
*0.992 0.007 0
*0.991 0.009 0
*0.993 0.007 0
0 *0.915 0.085
*0.993 0.007 0
*0.536 0.389 0.075
*0.993 0.007 0
*0.986 0.013 0.001
0 0.063 *0.937
*0.992 0.008 0
*0.992 0.007 0
*0.991 0.009 0

*0.989 0.011 0.001

*0.993 0.007 0

*0.993 0.007 0

*0.992 0.008 0

*0.992 0.008 0

*0.993 0.007 0

*0.992 0.008 0

*0.993 0.007 0

*0.991 0.009 0

*0.992 0.007 0

0
0
0
0
0
0
0
0
0
0
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*0.992 0.007
*0.992 0.007
*0.993 0.007
*0.993 0.007
*0.992 0.007
*0.992 0.007
*0.993 0.007
*0.992 0.007
*0.993 0.007
*0.992 0.008
+ 0 *0.945 0.055
*0.992 0.008 0
*0.992 0.008 0
+ 0.467 *0.503 0.029
*0.992 0.007 0
*0.992 0.007 0
*0.993 0.007 0
*0.992 0.008 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.007 0
*0.992 0.007 0
*0.992 0.008 0
0.21 *0.605 0.186
0 *0.945 0.055
0 *0.948 0.052
0 0 *1
*0.989 0.011 0.001
0 *0.948 0.052
0.467 *0.503 0.029
*0.989 0.011 0.001
0 *0.948 0.052
*0.992 0.007 0
*0.989 0.011 0.001
*0.993 0.007 0
*0.989 0.011 0
*0.985 0.014 0.001
0 0 *1
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.959 0.038 0.003
*0.889 0.106 0.005
0 0.025*0.975
*0.99 0.009 0
*0.99 0.009 0
0 0.007 *0.993
*0.99 0.009 0
*0.987 0.012 0.001
*0.99 0.01 0
*0.889 0.106 0.005
*0.985 0.014 0.001
*0.989 0.011 0
*0.99 0.01 0
*0.989 0.011 0
*0.99 0.009 0
*0.99 001 0
*0.99 0.009 0
*0.99 0.009 0
*0.99 001 0
*0.989 0.011 0
*0.989 0.011 0
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*0.99 0.01 0
*0.99 0.009 0
*0.989 0.011 0
*0.989 0.011 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.009 0
*0.989 0.011 0
*0.99 0.009 0
*0.99 0.01 0
*0.977 0.022 0.001
*0.99 0.009 0
*0.989 0.011 0
*0.99 0.01 0

0 *0.955 0.045
0 0.017 *0.983
0 *0.956 0.044
*0.889 0.106 0.005
0 0 *

*0.99 0.009 0

0 *0.958 0.041
0 0 *
*0.916 0.076 0.007
0 *0.955 0.045
*0.99 0.01 0

0 *0.956 0.044
*0.787 0.192 0.021
0  0.497 *0.503
*0.992 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.988 0.011 0.001
0 *0.945 0.055
0 *0.945 0.055
*0.992 0.008 0

0 *0.944 0.056
0 *0.929 0.071
*0.885 0.109 0.006
*0.992 0.007 0
*0.992 0.008 0
*0.991 0.008 0
*0.992 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.008 0
*0.885 0.109 0.006
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.008 0
*0.962 0.036 0.002
*0.991 0.008 0
*0.991 0.008 0
*0.991 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.008 0
*0.991 0.008 0
*0.991 0.008 0
*0.992 0.007 0
*0.992 0.007 0
*0.992 0.008 0
*0.992 0.007 0
*0.991 0.008 0
*0.988 0.011 0.001
*0.99 0.01 0
*0.992 0.008
*0.992 0.007
*0.991 0.008
*0.992 0.007
*0.992 0.008
*0.992 0.007
*0.992 0.007
*0.992 0.008
*0.99 0.01 0
*0.992 0.008 0
*0.992 0.007 0
*0.991 0.008 0
*0.992 0.007 0

0 0 *
*0.992 0.008 0
*0.991 0.008 0
*0.862 0.132 0.006
0.002 0.486 *0.512
*0.962 0.036 0.002
0 *0.95 0.05
*0.988 0.011 0.001
*0.992 0.007 0

0 *0.861 0.139
0 *0.938 0.062
0 *0.953 0.047
*0.993 0.006 0
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

2B
2B
2B
2B
2B
2B
2B
2B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
1:C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

3A
3A
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
2B
2B
3A
1.C
2B
2B
2:B
2:B
1.C
2B
2:B
2:B
1.C
2B
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
3A
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

0.006 0.388 *0.606
0 0.17 *0.83
*0.993 0.006 0
*0.993 0.006 0
*0.955 0.043 0.003
*0.99 0.009 0.001
0.225*0.537 0.238
*0.955 0.043 0.003
*0.992 0.008 0
*0.993 0.006 0
*0.993 0.006 0
*0.993 0.006 0
*0.988 0.011 0.001
*0.993 0.007
*0.993 0.006 0
*0.993 0.007 0
*0.993 0.006 0
*0.993 0.007 0
*0.955 0.043 0.
*0.993 0.006 0
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.006 0
*0.993 0.006 0
*0.993 0.007 0
*0.993 0.007 0
0
0
0
0
0
0
0
0
0.
0
0

+ o+ o+ o+ o+

++++++++++ T
o

003

*0.993 0.006
*0.993 0.006
*0.993 0.006
*0.993 0.007
*0.993 0.006
*0.993 0.007
*0.993 0.006
*0.993 0.006
*0.955 0.041
*0.993 0.006
*0.993 0.007
*0.993 0.007 0
*0.955 0.043 0.003
*0.955 0.043 0.003
*0.993 0.007 0
*0.988 0.011 0.001
*0.993 0.007 0
*0.993 0.007 0
*0.993 0.006 0
*0.993 0.007 0
*0.993 0.006 0
*0.993 0.007 0
0
0
0.

004

*0.993 0.007
*0.993 0.006
+ *0.721 0.25

0 0 %
+ *0.957 0.04 0.003
+ 0.012*0.93 0.058
0 *0.942 0.058
0 0.096 *0.904
*0.993 0.006 0

0 *0.938 0.062
0 *0.943 0.057
0  *0.941 0.059
0 *0.732 0.268
*0.717 0.234 0.049
0 *0.938 0.062
0 *0.701 0.299
0 *0.952 0.048
*0.993 0.006 0
0 *0.756 0.244
*0.962 0.036 0.002
*0.993 0.006 0
0 *0.949 0.051
*0.989 0.01 0
*0.994 0.005 0
+ *0.993 0.007 0

0 *0.952 0.048
*0.995 0.005 0
*0.994 0.005 0
*0.912 0.083 0.005
*0.989 0.01 0
*0.995 0.005 0
*0.962 0.036 0.002
*0.995 0.005 0

0 0.032*0.968
*0.993 0.006
*0.993 0.006
*0.993 0.006
*0.993 0.007
+0 0 *1
*0.993 0.007 0
*0.993 0.006 0

0
0

029

+ 4+ + A+ A+ +

+

+ +

+ +

+ 4+ + o+ +

cooo

*0.994 0.005
*0.995 0.005
*0.989 0.01 0
*0.995 0.005 0
*0.993 0.007 0
*0.995 0.005 0
*0.981 0.018 0.001
*0.995 0.005 0
*0.995 0.005
*0.993 0.007
*0.994 0.005

0
0
0
*0.995 0.005 0

126

39 1.C
40 1:.C
41 1:.C
42 1:.C
43 1:.C
44 1:.C
45 1:.C
46 1:.C
47 1:.C
48 1:.C
49 1:.C
50 1:.C
51 1:.C
52 3:A
53 3:A
54 3A
55 3A
56 3:A
57 3:A
58 3A
59 3A
60 3:A
61 3:A
62 3A
63 3A
64 3:A
1 2B
2 2:B
3 2:B
4 2B
5 2B
6 2:B
7 2:B
8 2B
9 2B
10 2:B
11 2:B
12 2B
13 2B
14 2:B
15 2:B
16 2B
17 2B
18 2:B
19 2:B
20 1:C
21 1:C
22 1.C
23 1.C
24 1:C
25 1:C
26 1.C
27 1.C
28 1:C
29 1:C
30 1.C
31 1.C
32 1:C
33 1:.C
34 1.C
35 1.C
36 1:.C
37 1.C
38 1.C
39 1.C
40 1.C
41 1.C
42 1.C
43 1.C
44 1.C
45 1.C
46 1.C
47 1.C
48 1.C
49 1.C
50 1.C
51 1.C
52 3A
53 3:A
54 3:A
55 3:A
56 3A
57 3:A
58 3:A
59 3A
60 3:A
61 3A
62 3A
63 3:A
64 3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1C
2B
3A
1C
1C
2B
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3:A
3:A
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
3A
1.C
2B
3A
2:B
2:B
2B
1.C

+ o+ o+ o+ o+
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*0.995 0.005 0
*0.993 0.007 0
*0.995 0.005 0
*0.993 0.006 0
*0.993 0.006 0
*0.993 0.006 0
*0.995 0.005 0
*0.993 0.007 0
*0.993 0.006 0
*0.995 0.005 0
*0.962 0.036 0.
*0.994 0.005 0
*0.993 0.006 0
*0.926 0.071 0.004
0 *0.952 0.048
0 *0.952 0.048
*0.995 0.005 0
0 *0.952 0.048
0 0.318 *0.682
*0.527 0.443 0.03
*0.981 0.018 0.001
0 *0.952 0.048
*0.926 0.071 0.004
0 *0.952 0.048
0 *0.952 0.048
*0.994 0.005 0
*0.992 0.008 0
*0.992 0.008 0
*0.833 0.152 0.015
*0.991 0.008 0
*0.992 0.008 0
*0.992 0.008 0
*0.861 0.133 0.007
*0.992 0.008 0
0 *0.953 0.047
0 0.013*0.987
0 0.071*0.929
*0.984 0.015 0.001
*0.934 0.062 0.005
*0.992 0.008 0
*0.992 0.008 0
*0.97 0.028 0.002
*0.987 0.012 0.001
0 *0.953 0.047
*0.587 0.359 0.053
*0.992 0.008
*0.991 0.008
*0.992 0.008
*0.992 0.008
*0.991 0.008
*0.992 0.008
*0.587 0.359
*0.991 0.009
*0.992 0.008
*0.991 0.009
*0.992 0.008
*0.991 0.009
*0.991 0.008
*0.992 0.008
*0.992 0.008
*0.861 0.133
*0.992 0.008
*0.991 0.008
*0.992 0.008
*0.991 0.008
*0.992 0.008
*0.992 0.008
*0.992 0.008
*0.992 0.008
*0.991 0.009
0  *0.953 0.047
*0.992 0.008 0
*0.991 0.009 0
*0.861 0.133 0.007
*0.992 0.008 0
*0.991 0.008 0
*0.992 0.008 0
0.008 *0.572 0.421
*0.992 0.008 0
*0.867 0.127 0.006
*0.979 0.02 0.001
*0.867 0.127 0.006
0 0 *1
*0.806 0.185 0.009
0 *0.953 0.047
0 0.232*0.768
0 *0.957 0.043
0 *0.953 0.047
0 *0.853 0.147
*0.992 0.008 0

002
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=== Stratified cross-validation ===

=== Summary

Correctly Classified Instances 394

55.6497 %

Incorrectly Classified Instances 314

44.3503 %

Kappa statistic

Mean absolute error

0.1805
0.2947



Root mean squared error 0.5241
Relative absolute error 71.2979 %

Root relative squared error 115.3024 %
Total Number of Instances 708
Geleneksel
smiflandirma icin Bayes
— NaiveBayes %66

boliimlii test ¢iktilar:
=== Run information ===

Scheme:weka.classifiers.bayes.NaiveBayes
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8

Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#, actual, predicted, error, probability
distribution
1 3A 2B+ 0.202*0.762 0.036
2 2:B 1:C + *0.974 0.025 0.001
3 1C 1.C *0.99 0.009 0
4 1C 1.C *0.99 0.009 0
5 2:B 1:C + *0.99 001 0
6 3A 2B+ 0.202*0.762 0.036
7 3A 2B + 0 *0.957 0.043
8 3A 2B+ 0.385*0.515 0.099
9 2:B A +0 0 *1
10 1.C 1.C *0.99 0.01 0
11 1C 1:.C *0.99 0.009 0
12 1C 1:.C *0.988 0.012 0.001
13 1.C 1.C *0.99 0.01 0

14 2:B 1.C
15 2B 1.C

+ *0.985 0.014 0.001
+ *0.738 0.234 0.028

16 2B 3:A  + 0 0.001*0.999
17 1.C 1.C *0.99 0.01 0
18 1.C 1.C *0.99 0.009 0
19 3A 2B+ 0 *0.923 0.077
20 2B 1.C + *0.99 0.009 0
21 3A 2B+ 0 *0.957 0.043

22 2:B 1.C
23 3:A 1:C
24 1.C 1.C
25 2:B 1:.C
26 2:B 1:.C
27 2B 2B

+ *0.99 0.009 0

+ *0.989 0.01 0
*0.989 0.01 0

+ *0.99 0.009 0

+ *0.941 0.055 0.004
0.202 *0.762 0.036

28 1.C 1.C *0.99 0.009 0
29 1.C 1.C *0.99 0.009 0
30 3A 2:B + 0.208*0.759 0.033
31 2B 1.C + *0.99 001 0

32 1.C 1.C
33 3:A 2:B
34 1.C 1:.C

*0.985 0.014 0.001
+ 0.202 *0.762 0.036
*0.99 0.01 0

35 2B 3A  + 0 0.272*0.728
36 1.C 1.C *0.99 0.01 0
37 1.C 1.C *0.99 0.009 0
38 1.C 1.C *0.99 0.009 0
39 2B 1.C + *0.99 001 0

40 2:B 1:.C
41 2:B 1:.C
42 3A 2:B

+ *0.99 0.009 0
+ *0.99 0.009 0
+ 0.012*0.586 0.402

43 2B 1.C + *0.99 001 0
44 1.C 1.C *0.99 0.009 0
45 1.C 1.C *0.99 0.009 0
46 2B 1.C + *0.99 001 0
47 2B 1:.C + *0.981 0.018 0.001
48 1.C 1.C *0.989 0.01 0
49 1.C 1.C *0.99 0.009 0

50 2B 1.C
51 2B 1.C

+ *0.981 0.018 0.001
+ *0.99 0.009 0

52 1.C 1.C *0.99 0.01 0
53 1.C 1.C *0.99 0.009 0
54 1.C 1.C *0.99 0.01 0
55 1.C 1.C *0.989 0.01 0

56 3A 2B+ 0 *0.955 0.045
57 1.C 1.C *0.99 0.009 0
58 1.C 1.C *0.989 0.01 0
59 2B 2:B 0 *0.948 0.052
60 1.C 1.C *0.99 0.009 0
61 1.C 2B+ 0 *0.955 0.045
62 1.C 1.C *0.99 0.01 0
63 1.C 1.C *0.99 0.01 0
64 2B 1.C + *0.989 0.01 0
65 1.C 1.C *0.989 0.01 0
66 2B 1.C + *0.99 001 0

67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

3A
2B
1.C
3A
2:B
3A
2B
1C
2:B
2B
2B
1C
1C
2B
2B
1C
1C
1.C
1.C
1C
1C
2B
1.C
1C
2:B
1.C
1.C
1C
3A
2B
1.C
2:B
3A
3A
1.C
1.C
2:B
1.C
1.C
2:B
2:B
2B
2B
1.C
1.C
2B
1.C
2:B
2:B
1.C
2B
2:B
2:B
3A
3A
2:B
2:B
2B
1.C
1.C
3A
3A
2B
1.C
1.C
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2B
1.C
1.C
2:B
1.C
1.C
3A
1.C
1.C
3A
2:B
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
2B
2B
1.C
3A
3A

3A
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1C
2:B
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
2B
1.C
3:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
3:A
1.C
1.C
2:B
1.C
1.C
2B
1:.C
1.C
1.C
3A
1:.C
1.C
1.C
3A
1:.C
1:.C
1.C
1.C
1.C
2:B
1.C

0 0.129*0.871

+ *0.989 0.01 0
*0.989 0.01 0

+ *0.974 0.025 0.001

+ *0.981 0.018 0.001
0 0.001*0.999

+ *0.985 0.014 0.001
*0.99 0.01 0

+ *0.988 0.012 0.001

+ *0.989 0.01 0

+ *0.989 0.01 0
*0.989 0.01 0
*0.99 0.009 0

+ *0.988 0.012 0.001

+ *0.99 0.009 0
*0.99 0.009 0
*0.99 0.009 0
*0.99 0.009 0
*0.99 0.01 0
*0.99 0.01 0
*0.989 0.01 0

+ *0.974 0.025 0.001
*0.989 0.01 0
*0.99 0.01 0
0 *0.955 0.045
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.009 0

+ 0 *0.955 0.045

+ *0.99 0.009 0
*0.989 0.01 0
0 *0.95 0.05

+ *0.989 0.01 0

+ 0 *0.956 0.044
*0.99 0.01 0
*0.989 0.01 0

+ *0.99 0.009 0

+ 0.202 *0.762 0.036
*0.99 0.01 0

+ 0 0.009 *0.991

+ *0.99 0.009 0

+ *0.99 0.009 0

+ *0.99 0.009 0
*0.99 0.01 0
*0.99 0.009 0

+ *0.99 0.009 0
*0.99 0.009 0

+ *0.974 0.025 0.001
0 *0.933 0.067
*0.99 0.01 0
0 *0.955 0.045

+ *0.985 0.014 0.001

+ *0.99 0.009 0

+ *0.99 0.009 0

+ 0 *0.955 0.045

+ *0.99 0.01 0

+ *0.989 0.01 0

+ *0.99 0.01 0
*0.99 0.01 0
*0.99 0.01 0

+ *0.99 0.009 0

+ *0.738 0.234 0.028

+ *0.989 0.01 0
*0.99 0.01 0
*0.99 0.009 0

+ *0.99 0.01 0

*0.985 0.014 0.001

*0.985 0.014 0.001

*0.99 0.009 0

*0.99 0.009 0

*0.99 0.009 0

*0.99 0.01 0

*0.99 0.009 0

0 *0.901 0.099

+ *0.989 0.01 0

*0.99 0.01 0

+ *0.738 0.234 0.028
*0.985 0.014 0.001
*0.99 0.01 0

+ 0 0.009*0.991
*0.989 0.01 0
*0.99 0.009 0

+ 0.21 *0.756 0.034

*0.99 0.009 0

*0.989 0.01 0
0.21 *0.756 0.034

+ *0.99 0.01 0
*0.99 0.01 0
*0.99 0.009 0
0 0 *1

*0.989 0.01 0
*0.99 001 0
*0.99 0.01 0
0 0 *1

*0.989 0.01 0
*0.99 0.009 0

+ *0.985 0.014 0.001

+ *0.99 0.009 0
*0.99 0.01 0

+ 0 *0.957 0.043

+ *0.99 0.009 0

+ o+

+

+
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

3A
1.C
2B
2B
1.C
1.C
1.C
2B
1.C
2B
1.C
3A
2B
1.C
3A
2B
3A
3A
1.C
2B
1.C
2B
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
2B
3A
1.C
3A
2B
2B
2B
2B
2B
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2B
3A
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
2B

1.C
1.C
1.C
1.C
1C
1.C
1.C
2:B
1C
1.C
1.C
2:B
1C
1.C
2B
1C
2:B
3A
1.C
1C
1C
3A
1.C
1C
2:B
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
3A
1.C
1.C
2B
2:B
1.C
1.C
1.C
1.C
1.C

1.C

1.C

1.C

1.C

2B

1.C

1C

1.C
1.C

1.C

2:B

1.C

1.C

3A
1.C

1.C

2B

+

+
+

+ +

+ + + + +

+

+ + + + 4+ + + +

+

=== Evaluation on test split
=== Summary ===

*0.962 0.036 0.002
*0.989 0.01 0
*0.99 0.009 0
*0.99 0.009 0
*0.989 0.01 0
*0.989 0.01 0
*0.99 0.01 0

0 *0.955 0.045
*0.99 0.009 0
*0.99 0.009 0
*0.988 0.012 0.001
0 *0.953 0.047
*0.988 0.012 0.001
*0.99 0.009 0

0 *0.955 0.045
*0.99 0.01 0

0 *0.655 0.345
0 0.058 *0.942
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.009 0

0 0.095*0.905
*0.985 0.014 0.001
*0.989 0.01 0

0 *0.954 0.046
*0.99 0.009 0
*0.981 0.018 0.001
*0.99 0.01 0
*0.99 0.01 0
*0.981 0.018 0.001
*0.99 0.01 0
*0.988 0.012 0.001
*0.941 0.055 0.004
*0.99 0.009 0

0 *0.957 0.043
0.202 *0.762 0.036
*0.989 0.01 0
*0.99 0.009 0
*0.988 0.012 0.001
*0.843 0.143 0.014
*0.99 0.009 0
*0.989 0.01 0
*0.99 0.009 0
*0.99 0.009 0

0 *0.818 0.182
*0.99 0.01 0
*0.989 0.01 0

0  0.005*0.995
*0.738 0.234 0.028
*0.99 0.009 0

0 *0.957 0.043
0 *0.954 0.046
*0.99 0.01 0
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.01 0
*0.989 0.01 0
*0.99 0.01 0
*0.99 0.01 0
*0.989 0.01 0
*0.989 0.01 0

0 *0.955 0.045
*0.99 0.01 0
*0.99 0.009 0
*0.99 0.009 0
*0.99 0.009 0
*0.99 0.01 0

0 *0.954 0.046
*0.989 0.01 0
*0.99 0.009 0

0 0 *

*0.99 0.009 0
*0.989 0.01 0

0 *0.955 0.045

Correctly Classified Instances 130

53.9419 %

Incorrectly Classified Instances 111
46.0581 %

Kappa statistic 0.1748

Mean absolute error 0.3021

Root mean squared error 0.5309
Relative absolute error 72.8511 %
Root relative squared error 116.1568 %
Total Number of Instances 241

Geleneksel
siniflandirma i¢in YSA
egitim ¢iktilar:

=== Run information



Scheme:weka.classifiers.functions.MultilayerPercept
ron-L0.1-M0.05-N500-V0-S0-E20-Ha-G -
R
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8
Instances: 708
Attributes: 3

GnlkTuketim

Fiyat

GLN
Test mode:evaluate on training data

=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1C *0.643 0.248 0.109
2 1.C 1C *0.645 0.247 0.108
3 2B 1.C + *0.637 0.251 0.112
4 1.C 1.C *0.645 0.247 0.108
5 1.C 1C *0.643 0.248 0.109
6 1.C 1C *0.643 0.248 0.109
7 3A 1.C + *0.607 0.266 0.127
8 2B 1:.C  + *0.641 0.249 0.11
9 2:B 1:.C + *0.63 0.255 0.115
10 2:B 1.+ *0.622 0.259 0.119

11 1.C 1.C
12 1.C 1.C
13 1.C 1.C
14 1.C 1.C
15 1.C 1.C
16 1.C 1.C
17 1.C 1.C
18 1.C 1.C
19 2B 1.C *0.638 0.251 0.111
20 1.C 1.C *0.639 0.25 0.111
21 2B 1:.C  + *0.631 0.254 0.115
22 1.C 1.C *0.623 0.258 0.119
23 2B 1.C *0.615 0.262 0.123
24 2B 1.C *0.609 0.265 0.126
25 1.C 1.C *0.644 0.248 0.108
26 3A 1:.C + *0.608 0.265 0.127
27 2B 1.C *0.64 0.25 0.11
28 3A 3A 0.01 0.417 *0.573
29 2B 1.C *0.64 0.25 0.11
30 2B 1.C *0.64 0.25 0.11
31 1.C 1.C *0.643 0.248 0.109
32 1.C 1.C *0.641 0.249 0.11
33 1.C 1.C *0.643 0.248 0.109
34 2B 1:.C + *0.632 0.254 0.114
35 2B 1.C *0.64 0.25 0.11
36 2B 1.C + *0.639 0.25 0.111
37 1.C 1.C *0.641 0.249 0.11
38 1.C 1.C *0.635 0.252 0.113
39 1.C 1.C *0.638 0.251 0.111
40 1.C 1.C *0.623 0.258 0.119
41 1.C 1.C *0.625 0.257 0.118
42 1.C 1.C *0.621 0.259 0.12
43 2B 1.C *0.615 0.262 0.123
44 2B 1.C *0.593 0.273 0.134
45 2B 1.C *0.58 0.279 0.141
46 2B 1.C *0.574 0.282 0.144
47 1.C 1.C *0.562 0.287 0.151
48 2B 1.C *0.623 0.258 0.119
49 2B 1.C *0.631 0.254 0.115
50 1.C 1.C *0.645 0.247 0.108
51 3A 1.C *0.609 0.265 0.126
52 1.C 1.C *0.641 0.249 0.11
53 1.C 1.C *0.644 0.248 0.108
54 3A 1:.C + *0.606 0.266 0.128
55 3A 1:.C + *0.536 0.299 0.165
56 3A 3A 0.022 0.427 *0.551
57 1.C 1.C *0.646 0.247 0.107
58 1.C 1.C *0.635 0.252 0.113
59 2B 1:.C + *0.574 0.281 0.144
60 1.C 1.C *0.622 0.259 0.12
61 2B 1.C + *0.613 0.263 0.124
62 2B 1.C + *0.602 0.268 0.13
63 1.C 1.C *0.641 0.249 0.11
64 1.C 1.C *0.64 0.25 0.11
65 1.C 1.C *0.627 0.256 0.117
66 1.C 1.C *0.6 0.269 0.131
67 1.C 1.C *0.61 0.264 0.126
68 2B 2B 0.316 *0.389 0.294
69 1.C 1.C *0.631 0.254 0.115
70 2B 1:.C + *0.559 0.289 0.152
71 3A 1:.C + *0.579 0.279 0.142
72 3A 1.C + *0.609 0.265 0.126
73 3A 3A 0.013 0.421 *0.566
74 1.C 1.C *0.635 0.252 0.113
75 2B 1:.C + *0.553 0.291 0.155
76 3A 1.C + *0.553 0.291 0.155
7 3A 1.C + *0.585 0.276 0.139
78 3A 1.C + *0.62 0.26 0.121
79 3A 1:.C + *0.556 0.29 0.154
80 2B 1.C + *0.634 0.253 0.113
81 1.C 1.C *0.642 0.249 0.109
82 2B 1:.C + *0.631 0.254 0.115

*0.626 0.257 0.117
*0.642 0.249 0.109
*0.641 0.249 0.11
*0.641 0.249 0.11
*0.629 0.255 0.116
*0.645 0.247 0.108
*0.645 0.247 0.108
*0.64 025 0.11

+

+ +

+

+ +

+

+ 4+ o+ o+ o+

+

+

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

1C
2B
3A
1C
1C
3A
3A
3:A
3A
3A
1.C
3A
1C
3A
1.C
2:B
2:B
2B
2B
3A
2:B
2B
2B
1.C
2:B
1.C
1.C
3A
2:B
2B
2B
1.C
2:B
1.C
2B
2:B
1.C
2B
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
2B
2B
2:B
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2:B
2B
2B
2:B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
1.C
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

*0.638 0.251 0.111
+ *0.638 0.251 0.111
+ *0.562 0.287 0.151

*0.642 0.249 0.109

*0.644 0.248 0.108
+ *0.396 0.359 0.245
+ *0.581 0.278 0.141

0.011 0.418 *0.571
+ *0.419 0.35 0.231

0.01 0.417*0.573

*0.644 0.248 0.108
+ *0.6 0.269 0.131

*0.636 0.252 0.112
+ *0.472 0.328 0.2

*0.548 0.294 0.158
+ 0.011 0.418 *0.57
+ 0.011 0.418 *0.571
+ 0.015 0.422*0.563

0.011 0.418 *0.57
*0.618 0.261 0.122

0.011 0.418 *0.571

0.011 0.419 *0.57

0.011 0.418 *0.57
*0.641 0.249 0.11
+ *0.636 0.252 0.112

*0.622 0.258 0.119

*0.637 0.251 0.112
+ *0.567 0.285 0.148
+ *0.62 0.26 0.12
+ *0.639 0.25 0.111
+ *0.637 0.251 0.112

*0.635 0.252 0.113
+ *0.5 0.316 0.185

*0.644 0.248 0.108
+ *0.492 0.319 0.189
+ *0.513 0.31 0.177

*0.643 0.248 0.109
+ *0.636 0.252 0.112

*0.635 0.252 0.113

*0.624 0.258 0.119

*0.643 0.248 0.109

0.101 0.442*0.458

*0.62 0.26 0.121
+ *0.474 0.327 0.199

*0.642 0.249 0.109

*0.639 0.25 0.111
+ *0.636 0.252 0.112

*0.635 0.252 0.113

*0.616 0.261 0.122

*0.631 0.254 0.115

*0.64 0.25 0.11

*0.62 0.26 0.12

*0.644 0.248 0.108

*0.619 0.26 0.121
+ *0.555 0.29 0.154
+ *0.598 0.27 0.132
+ *0.567 0.285 0.148

0.019 0.425 *0.556
+ *0.565 0.286 0.149

*0.642 0.249 0.109

0.064 0.441*0.495
+ *0.589 0.275 0.137
+ *0.589 0.275 0.137
+ *0.59 0.274 0.136
+ *0.595 0.272 0.133
+ *0.633 0.253 0.114

*0.621 0.259 0.12

*0.581 0.278 0.141
+ *0.534 0.3 0.166

*0.64 0.25 0.11

*0.638 0.251 0.111

*0.642 0.249 0.109

*0.638 0.251 0.111

*0.644 0.248 0.108

*0.641 0.249 0.11

*0.643 0.248 0.109

*0.641 0.249 0.11

*0.643 0.248 0.109

*0.64 0.25 0.11

*0.639 0.25 0.111

*0.639 0.25 0.111
+ *0.636 0.252 0.112

*0.632 0.254 0.114
+ *0.628 0.256 0.116
+ *0.628 0.256 0.116
+ *0.58 0.279 0.141
+ *0.614 0.262 0.123

*0.642 0.249 0.109

*0.624 0.258 0.119
+ *0.594 0.272 0.134

*0.62 0.259 0.12

*0.605 0.267 0.128

*0.641 0.249 0.11

*0.639 0.25 0.111

*0.637 0.251 0.112

*0.64 0.25 0.11

*0.638 0.251 0.111

*0.64 0.25 0.11

*0.641 0.249 0.11
+ *0.63 0.255 0.116
+ *0.621 0.259 0.12

+ o+ o+ o+ o+
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184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

3A
3A
3A
2B
1.C
1.C
2B
2B
2B
1.C
2B
2B
1.C
1.C
1.C
1.C
3A
3A
2B
1.C
2B
2B
2B
2B
1.C
2B
2B
2B
2B
2B
3A
2B
2B
2B
3A
3A
2B
2B
2B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
1.C
3A
2B
2B
3A
3A
1.C
1.C
3A
2B
3A
3A
2B
3A
3A
1.C
3A
3A
2B
1.C
3A
2B
3A
1.C
1.C
2B
1.C
1.C
1.C
2B
2B
2B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C

2B
1.C
1.C
1C
1C
1.C
3A
3A
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1.C
1.C
1.C
1C
1C
2B
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
2:B
1.C
1.C
1.C
3A
3A
3A
3A
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:C
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ 0.286*0.4 0.314
+ *0.543 0.296 0.161
+ *0.616 0.262 0.123
+ *0.637 0.251 0.112
*0.642 0.249 0.109
*0.645 0.248 0.108
0.011 0.418 *0.57
+ 0.011 0.418 *0.571
+ *0.632 0.254 0.114
*0.643 0.248 0.109
*0.618 0.26 0.121
*0.633 0.253 0.114
*0.643 0.248 0.109
*0.636 0.252 0.112
*0.625 0.257 0.118
*0.613 0.263 0.124
+ *0.587 0.275 0.137
+ *0.456 0.335 0.209
*0.599 0.27 0.131
*0.644 0.248 0.108
*0.527 0.303 0.17
0.322 *0.387 0.29
*0.517 0.308 0.175
*0.392 0.361 0.247
*0.617 0.261 0.122
*0.638 0.251 0.111
*0.635 0.252 0.113
*0.595 0.272 0.133
*0.638 0.251 0.111
*0.566 0.285 0.149
*0.513 0.31 0.177
*0.638 0.251 0.111
*0.597 0.271 0.132
*0.638 0.251 0.111
*0.576 0.281 0.143
*0.612 0.263 0.124
*0.467 0.33 0.203
*0.613 0.263 0.124
*0.62 0.259 0.12
*0.608 0.265 0.126
*0.64 0.25 0.11
*0.642 0.249 0.109
*0.642 0.249 0.109
*0.641 0.249 0.11
*0.639 0.25 0.111
*0.639 0.25 0.111
*0.632 0.254 0.114
*0.637 0.251 0.112
*0.634 0.253 0.113
*0.424 0.348 0.228
0.188 *0.428 0.384
0.309 *0.392 0.299
*0.56 0.288 0.152
*0.544 0.296 0.16
*0.634 0.253 0.113
*0.621 0.259 0.12
*0.633 0.253 0.114
*0.638 0.251 0.111
0.314*0.39 0.296
*0.558 0.289 0.153
*0.639 0.25 0.111
*0.645 0.248 0.108
*0.572 0.283 0.145
*0.492 0.319 0.189
*0.414 0.352 0.234
*0.582 0.278 0.14
*0.63 0.255 0.115
*0.624 0.258 0.118
*0.58 0.279 0.141
*0.64 0.25 0.11
0.027 0.43 *0.543
*0.572 0.283 0.145
+ *0.622 0.259 0.119
*0.623 0.258 0.119
*0.523 0.305 0.172
+ *0.622 0.258 0.119
+ 0.334*0.383 0.283
*0.642 0.249 0.109
*0.507 0.312 0.181
0.272*0.404 0.324
*0.646 0.247 0.107
*0.642 0.249 0.109
*0.643 0.248 0.109
+ 0.01 0.417 *0.572
0.011 0.419 *0.57
+ 0.012 0.419 *0.569
0.011 0.418 *0.571
+ *0.635 0.252 0.113
*0.645 0.247 0.108
*0.645 0.247 0.108
*0.645 0.247 0.108
*0.603 0.268 0.129
*0.634 0.253 0.113
*0.587 0.275 0.138
*0.646 0.247 0.107
*0.643 0.248 0.109
*0.642 0.249 0.109
+ *0.581 0.278 0.141
*0.642 0.249 0.109
*0.64 025 0.11
*0.641 0.249 0.11

+

+ +

+ o+

+ +

+ + + + + + + + 4+ + + + + + + + + + +++ 4+ +++++++++ +

+

+

+

+ +



285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
2B
1.C
2B
2B
3A
3A
2B
2B
1.C
1.C
1.C
3A
1.C
1.C
2B
1.C
1.C
3A
2B
2B
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2B
2B
1.C
1.C
2B
3A
1.C
2B
1.C
1.C
1.C
3A
2B
2B
2B
3A
2B
3A
2B
2B
2B
2B
2B
2B
1.C
3A
3A
3A
2B
2B
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
3A
3A
3A
3A
3A
2B
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2:B
1.C
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1:.C
1.C
2B
1:.C
1.C
3A

*0.639 0.25 0.111
*0.636 0.252 0.112
+ *0.637 0.251 0.112
*0.628 0.256 0.116
*0.642 0.249 0.109
*0.638 0.251 0.111
*0.643 0.248 0.109
*0.643 0.248 0.109
+ *0.551 0.292 0.157
*0.62 0.26 0.121
*0.625 0.257 0.118
*0.559 0.288 0.152
+ *0.569 0.284 0.147
*0.64 0.25 0.11
+ *0.627 0.256 0.117
+ *0.617 0.261 0.122
+ *0.615 0.262 0.123
*0.59 0.274 0.136
*0.593 0.273 0.135
+ *0.588 0.275 0.137
*0.593 0.273 0.135
+ *0.593 0.273 0.135
+ *0.592 0.273 0.135
+ *0.59 0.274 0.136
+ *0.587 0.276 0.138
+ *0.592 0.273 0.135
+ *0.592 0.273 0.135
*0.593 0.273 0.134
*0.593 0.273 0.134
*0.641 0.249 0.11
0.01 0.417 *0.573
*0.64 025 0.11
*0.615 0.262 0.123
+ *0.639 0.25 0.111
*0.614 0.263 0.124
*0.637 0.251 0.112
+ *0.572 0.283 0.146
0.142*0.437 0.421
0.316 *0.389 0.295
0.281*0.401 0.318
*0.549 0.293 0.158
*0.582 0.278 0.14
0.233*0.416 0.351
0.286*0.4 0.314
*0.643 0.248 0.109
*0.643 0.248 0.109
*0.643 0.248 0.109
*0.642 0.249 0.109
*0.642 0.249 0.109
*0.642 0.249 0.109
*0.643 0.248 0.109
*0.643 0.248 0.109
*0.373 0.368 0.258
*0.579 0.279 0.142
*0.405 0.356 0.239
*0.455 0.335 0.21
*0.612 0.263 0.124
*0.642 0.249 0.109
0.112 0.441*0.447
*0.636 0.252 0.112
*0.607 0.266 0.127
*0.547 0.294 0.159
+ *0.602 0.268 0.13
*0.58 0.279 0.141
*0.602 0.268 0.13
*0.45 0.337 0.213
*0.611 0.264 0.125
*0.629 0.255 0.116
*0.623 0.258 0.119
*0.563 0.287 0.15
*0.456 0.335 0.209
*0.637 0.251 0.112
*0.63 0.255 0.115
*0.641 0.25 0.11
*0.641 0.249 0.11
*0.638 0.251 0.111
*0.641 0.249 0.11
*0.637 0.251 0.112
*0.639 0.25 0.111
*0.642 0.249 0.109
*0.574 0.281 0.144
*0.448 0.338 0.214
*0.587 0.275 0.137
*0.629 0.255 0.116
*0.588 0.275 0.137
*0.636 0.252 0.112
*0.639 0.25 0.111
*0.611 0.264 0.125
*0.645 0.247 0.108
+ *0.629 0.255 0.116
*0.629 0.255 0.116
*0.637 0.251 0.112
*0.643 0.248 0.109
*0.641 0.249 0.11
*0.603 0.268 0.129
*0.497 0.317 0.186
*0.55 0.293 0.157
0.244 *0.413 0.343
*0.564 0.287 0.15
*0.43 0.346 0.225
0.079 0.442 *0.479
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386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
213
414
415
416
17
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
267
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

2B
1.C
1.C
1.C
2:B
3A
1.C
1.C
3A
1.C
2B
2:B
1.C
1.C
1.C
1.C
2:B
3A
3A
1.C
2:B
3A
1.C
1.C
2:B
3A
3A
2:B
3A
1.C
3A
3A
3A
3A
2B
2:B
2:B
3A
2B
3A
2:B
2B
2B
1.C
1.C
3A
3A
2:B
2:B
1.C
2B
2:B
1.C
1.C
2B
2:B
3A
3A
2B
3A
2:B
2B
3A
3A
3A
3A
3A
2:B
3A
2B
1.C
1.C
1.C
2B
2:B
1.C
1.C
2B
1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
2:B
2B
3A
1.C
3A
2B
3A
2:B
2:B
3A
1.C
1.C
3A
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2.B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
1.C
3A
3:A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
3A
1.C

+ *0.623 0.258 0.119
*0.633 0.253 0.114
*0.637 0.251 0.112
*0.638 0.251 0.111

+ *0.633 0.253 0.114

+ *0.62 0.26 0.121
*0.642 0.249 0.109
*0.638 0.251 0.111

+ *0.609 0.265 0.126
*0.639 0.25 0.111

+ 0.09 0.442*0.468

+ 0.106 0.441*0.453
*0.643 0.248 0.109
*0.644 0.248 0.108
*0.645 0.247 0.108
*0.645 0.247 0.107

+ *0.628 0.256 0.116

+ *0.587 0.275 0.137

+ *0.623 0.258 0.119

*0.645 0.247 0.108
*0.62 0.259 0.12
*0.609 0.265 0.126

*0.638 0.251 0.111

*0.64 0.25 0.11
*0.635 0.252 0.113
*0.516 0.309 0.176
*0.615 0.262 0.123
*0.626 0.257 0.117
0.172 *0.431 0.396

*0.636 0.252 0.112
*0.498 0.316 0.186
*0.572 0.282 0.145
*0.601 0.269 0.13
*0.485 0.322 0.193
*0.618 0.26 0.121
*0.493 0.319 0.188
*0.608 0.265 0.126
*0.624 0.258 0.119
*0.564 0.286 0.149
*0.618 0.261 0.122
*0.637 0.251 0.112
*0.636 0.252 0.112
*0.637 0.251 0.112

*0.638 0.251 0.111

*0.641 0.249 0.109
0.119 0.44 *0.441
0.034 0.434 *0.532
*0.64 0.25 0.11
*0.638 0.251 0.111

*0.641 0.249 0.11
*0.638 0.251 0.111

+ *0.636 0.252 0.112

*0.641 0.249 0.11

*0.642 0.249 0.109
*0.631 0.254 0.115
*0.595 0.272 0.133
0.01 0.417 *0.573
*0.612 0.264 0.125
*0.634 0.253 0.113
*0.628 0.256 0.116
*0.633 0.253 0.114
*0.635 0.252 0.113
0.011 0.418 *0.571

+ *0.616 0.262 0.123
0.01 0.417 *0.573

+ *0.591 0.273 0.135
0.01 0.417 *0.573

+ 0.015 0.422 *0.563
0.01 0.417 *0.573

+ *0.639 0.25 0.111

*0.643 0.248 0.109

*0.639 0.25 0.111

*0.644 0.248 0.108
*0.49 0.32 0.19

+ *0.636 0.252 0.112
*0.644 0.248 0.108
*0.642 0.249 0.109

+ *0.627 0.256 0.117
*0.637 0.251 0.112

+ *0.604 0.267 0.129
*0.629 0.255 0.116

+ *0.607 0.266 0.127
*0.624 0.258 0.118
*0.623 0.258 0.119
*0.623 0.258 0.119

+ *0.616 0.261 0.122
*0.643 0.249 0.109

+ *0.574 0.282 0.144

+ *0.463 0.332 0.206

+ *0.572 0.282 0.145
*0.641 0.249 0.11

+ *0.525 0.304 0.171

+ *0.638 0.251 0.111

+ *0.587 0.276 0.138

+ *0.63 0.255 0.115

+ *0.637 0.251 0.112

+ *0.595 0.272 0.133
*0.496 0.317 0.186
*0.632 0.254 0.114
0.01 0.417 *0.573

+ *0.629 0.255 0.116

+ +
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487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587

2B
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
2B
2B
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
2B
1.C
1.C
1.C
2B
1.C
1.C
2B
3A
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C

3A
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
3A
3A
2:B
1.C
1.C
2B
2:B
3A
3A
1.C
1.C
1.C
1.C
1.C
1C
1C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ 0.107 0.441*0.452
+ *0.59 0.274 0.136
+ *0.633 0.253 0.114
*0.641 0.249 0.11
*0.599 0.27 0.131
*0.645 0.248 0.108
*0.641 0.249 0.11
*0.64 0.25 0.11
*0.641 0.249 0.11
*0.641 0.249 0.11
+ *0.608 0.266 0.127
+ *0.585 0.277 0.139
*0.634 0.253 0.113
+ 0.107 0.441*0.451
+ 0.067 0.441*0.492
+ 0.334*0.383 0.283
+ *0.43 0.346 0.224
+ *0.622 0.259 0.119
+ 0.329*0.385 0.286
+ 0.331*0.384 0.285
0.033 0.433 *0.533
0.013 0.421 *0.566
*0.497 0.317 0.186
*0.581 0.279 0.141
*0.606 0.266 0.127
*0.592 0.273 0.135
*0.633 0.253 0.114
*0.635 0.252 0.113
*0.634 0.253 0.113
*0.634 0.253 0.113
*0.638 0.251 0.111
*0.602 0.268 0.13
*0.608 0.266 0.127
*0.608 0.266 0.127
*0.608 0.266 0.127
*0.608 0.266 0.127
*0.607 0.266 0.127
*0.607 0.266 0.127
*0.606 0.266 0.127
*0.606 0.266 0.128
*0.607 0.266 0.127
*0.607 0.266 0.127
*0.608 0.266 0.127
*0.608 0.266 0.127
*0.581 0.278 0.141
*0.636 0.252 0.112
*0.643 0.248 0.109
*0.615 0.262 0.123
*0.613 0.263 0.124
*0.613 0.263 0.124
*0.616 0.262 0.123
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.611 0.264 0.125
*0.61 0.264 0.125
*0.611 0.264 0.125
*0.612 0.264 0.125
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.635 0.252 0.113
*0.634 0.253 0.113
*0.634 0.253 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.632 0.254 0.114
*0.631 0.254 0.115
*0.632 0.254 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.616 0.261 0.122
*0.615 0.262 0.123
*0.616 0.262 0.123
*0.616 0.261 0.122
*0.617 0.261 0.122
*0.617 0.261 0.122

+ + + o+ + 4+ 4+ + + o+ o+ o+ o+ + bttt 4
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588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
2B
2B
2B
2B
3A
3A
3A
3A
3A
3A
2B
1.C
1.C
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C

*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.632 0.254 0.114
*0.635 0.252 0.113
*0.608 0.265 0.127
*0.612 0.263 0.124
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.612 0.264 0.125
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.618 0.261 0.121
*0.618 0.261 0.121
*0.618 0.261 0.121
*0.618 0.261 0.121
*0.618 0.261 0.121
*0.618 0.261 0.121
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.612 0.263 0.124
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.641 0.249 0.11

*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.633 0.253 0.114
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.635 0.252 0.113
*0.615 0.262 0.123
*0.615 0.262 0.123
*0.615 0.262 0.123
*0.615 0.262 0.123
*0.615 0.262 0.123
*0.615 0.262 0.123
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.611 0.264 0.125
*0.616 0.261 0.122
*0.616 0.261 0.122
*0.615 0.262 0.123
*0.612 0.263 0.124
*0.611 0.264 0.125
*0.612 0.263 0.124
*0.634 0.253 0.113
*0.633 0.253 0.114
*0.63 0.255 0.115
*0.627 0.256 0.117
*0.635 0.252 0.113
*0.637 0.251 0.112
*0.594 0.272 0.134
*0.593 0.273 0.134
*0.593 0.273 0.134
*0.594 0.272 0.134
*0.589 0.274 0.136
*0.587 0.276 0.138
*0.579 0.279 0.142
*0.584 0.277 0.139
*0.589 0.274 0.136
*0.593 0.273 0.135
*0.594 0.272 0.134
*0.594 0.272 0.134
*0.594 0.272 0.134
+ *0.621 0.259 0.12

+ o+ o+ o+ o+

B T T i ik i

689 3A 1.C
690 3A 1C
691 2B 1.C
692 2:B 1.C
693 1.C 1.C
694 3A 2B
695 1C 1.C
696 1.C 1.C
697 1.C 1.C
698 1C 1.C
699 1C 1.C
700 1.C 1.C
701 1.C 1.C
702 1C 1.C
703 1C 1.C
704 1.C 1.C
705 1.C 1.C
706 1C 1.C
707 1C 1.C
708 1.C 1.C

+ *0.608 0.265 0.127
+ *0.616 0.261 0.122
+ *0.623 0.258 0.119
+ *0.561 0.288 0.151
*0.637 0.251 0.111
+ 0.147 *0.436 0.417
*0.645 0.248 0.108
*0.633 0.253 0.114
*0.633 0.253 0.114
*0.635 0.252 0.113
*0.616 0.261 0.122
*0.612 0.263 0.124
*0.618 0.261 0.121
*0.621 0.259 0.12
*0.621 0.259 0.12
*0.621 0.259 0.12
*0.621 0.259 0.12
*0.621 0.259 0.12
*0.621 0.259 0.12
*0.642 0.249 0.109

valuation on training set ===

ummary ===
Correctly Classified Instances 383
54.096 %

Incorrectly Classified Instances 325
45.904 %

Kappa statistic 0.1219

Mean absolute error 0.3714
Root mean squared error 0.4375
Relative absolute error 89.8586 %
Root relative squared error 96.2541 %
Total Number of Instances 708

Geleneksel

siniflandirma i¢in YSA
11 kiimeli capraz
dogrulama ciktilari

=== Run information ===

Scheme:weka.classifiers.functions.MultilayerPercept
ron-L0.1-M0.05-N500-V0-S0-E20-Ha-R
WEKA Veriler - Yeni Yapay

Relation:
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-

8

Instances: 708

Attributes: 3
GnlkTuketim
Fiyat
GLN

Test mode:11-fold cross-validation

=== Predictions on test data ===

inst#, actual, predicted, error, probability

distribution
1 2B 1.C
2 2B 1.C
3 2B 1.C
4 2B 1.C
5 2B 1.C
6 2B 1.C
7 2B 1.C
8 2B 1.C
9 2B 1.C
10 2:B 1.C

11 2:B 1.C
12 2B 1.C
13 2B 1.C
14 2:B 1.C
15 2:B 2:B
16 2B 1.C
17 2B 2B
18 2:B 3A
19 2:B 1.C
20 2B 1.C
21 1.C 1.C
22 1:.C 1:.C
23 1:.C 1:.C
24 1.C 1.C
25 1.C 1.C
26 1:.C 1:.C
27 1:.C 1:.C
28 1.C 1.C
29 1.C 1.C
30 1:C 1.C
31 1:.C 1:.C
32 1.C 1.C
33 1.C 1.C
34 1:.C 1:.C
35 1:.C 1.C
36 1.C 1.C

R i

*0.537 0.277 0.186
*0.533 0.279 0.188
*0.534 0.279 0.187
*0.537 0.277 0.185
*0.532 0.28 0.188
*0.535 0.278 0.187
*0.481 0.303 0.216
*0.516 0.287 0.197
*0.503 0.293 0.204
*0.501 0.294 0.205
*0.486 0.301 0.213
*0.525 0.283 0.192
*0.394 0.344 0.262
*0.508 0.291 0.201
0.237 *0.41 0.353
*0.446 0.319 0.235
0.133 *0.445 0.422
0.075 0.458 *0.467
*0.523 0.284 0.193
*0.528 0.282 0.191
*0.535 0.278 0.187
*0.498 0.295 0.207
*0.517 0.287 0.196
*0.503 0.293 0.204
*0.532 0.28 0.188
*0.533 0.279 0.188
*0.539 0.276 0.185
*0.538 0.277 0.185
*0.535 0.278 0.187
*0.537 0.277 0.186
*0.518 0.287 0.195
*0.541 0.276 0.184
*0.53 0.28 0.189
*0.53 0.281 0.189
*0.528 0.282 0.191
*0.531 0.28 0.189

+

+ 4+ +
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38

42

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3:A
3:A
3A
3A
3A
3A
3A
3A
3A
3:A
3A
3A
2:B
2:B
2B
2B
2:B
2:B
2B

1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
2:B
3A
1.C
2B
2:B
1C
2B
1.C
1C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1:.C
1:.C
3A
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C

*0.533 0.279 0.188
*0.508 0.291 0.201
*0.531 0.28 0.189
*0.508 0.291 0.201
+ 0.335*0.366 0.299
*0.518 0.286 0.196
*0.502 0.293 0.204
*0.541 0.276 0.184
*0.538 0.277 0.185
*0.54 0.276 0.184
*0.539 0.276 0.184
*0.54 0.276 0.184
*0.542 0.275 0.183
*0.503 0.293 0.204
*0.54 0.276 0.184
*0.534 0.279 0.187
*0.368 0.352 0.28
*0.511 0.29 0.199
*0.379 0.348 0.273
0.137 *0.444 0.419
0.015 0.399 *0.586
*0.474 0.306 0.22
0.272 *0.396 0.332
0.269 *0.391 0.34
*0.505 0.293 0.203
0.237 *0.41 0.353
*0.462 0.312 0.226
*0.525 0.283 0.192
0.01 0.333*0.657
*0.698 0.208 0.095
*0.704 0.204 0.092
*0.702 0.205 0.093
*0.682 0.215 0.103
*0.65 0.23 0.12
*0.578 0.262 0.16
*0.703 0.205 0.092
*0.682 0.215 0.103
*0.703 0.205 0.092
*0.699 0.207 0.094
*0.701 0.206 0.093
*0.688 0.212 0.1
*0.638 0.236 0.127
*0.705 0.204 0.091
*0.683 0.215 0.103
*0.655 0.228 0.116
*0.63 0.24 0.13
*0.684 0.214 0.102
*0.678 0.217 0.105
*0.656 0.228 0.116
*0.687 0.213 0.101
*0.702 0.205 0.093
*0.682 0.215 0.103
*0.682 0.215 0.103
*0.701 0.206 0.093
*0.707 0.203 0.09
*0.709 0.202 0.089
*0.704 0.205 0.092
*0.708 0.202 0.089
*0.708 0.202 0.089
*0.682 0.215 0.103
*0.682 0.215 0.103
*0.698 0.207 0.094
*0.701 0.206 0.093
*0.706 0.203 0.09
*0.682 0.215 0.103
*0.708 0.202 0.089
*0.682 0.215 0.103
*0.704 0.205 0.092
*0.704 0.204 0.092
*0.682 0.215 0.103
*0.705 0.204 0.091
*0.685 0.213 0.101
*0.699 0.207 0.094
*0.696 0.208 0.096
*0.71 0.202 0.089
*0.698 0.207 0.095
*0.682 0.215 0.103
*0.681 0.216 0.104
*0.701 0.206 0.093
*0.7 0.206 0.093
*0.705 0.204 0.091
*0.682 0.215 0.103
*0.678 0.217 0.105
*0.664 0.223 0.112
*0.679 0.217 0.104
*0.66 0.225 0.114
*0.696 0.208 0.096
*0.679 0.217 0.104
0.044 0.415 *0.541
*0.642 0.234 0.124
*0.663 0.224 0.113
*0.688 0.212 0.1
*0.663 0.224 0.113
*0.678 0.217 0.105
*0.537 0.281 0.182
*0.513 0.29 0.198
*0.507 0.292 0.201
0.086 0.37 *0.544
*0.493 0.297 0.211
*0.544 0.278 0.178
*0.488 0.298 0.214
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2B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3:A
3:A
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3A
3:A
3:A
3A
3A
3:A
3:A
3A
2B
2:B
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2:B
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2:B
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2:B
2:B
2B
2B
2:B
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C

1:.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
1.C
3A
1.C
1.C
1.C
1.C
2:B
1.C
1C
1C
1.C
1.C
1C
2:B
3A
1.C
3:A
1.C
1.C
3:A
1:.C
1.C
2B
1:.C
2:B
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C

+ *0.502 0.294 0.205
+ *0.53 0.283 0.186
+ *0.482 0.3 0218
*0.508 0.291 0.2
*0.44 0.316 0.244
*0.543 0.279 0.178
0.031 0.377 *0.592
*0.545 0.278 0.177
*0.538 0.28 0.181
*0.486 0.299 0.215
*0.545 0.278 0.177
*0.543 0.279 0.178
*0.538 0.28 0.181
*0.547 0.277 0.176
*0.519 0.287 0.194
*0.55 0.276 0.174
*0.535 0.282 0.183
*0.549 0.276 0.174
*0.548 0.277 0.175
*0.523 0.286 0.191
*0.548 0.277 0.175
*0.545 0.278 0.177
*0.551 0.276 0.173
*0.538 0.281 0.182
*0.541 0.279 0.18
*0.487 0.299 0.215
*0.533 0.282 0.185
*0.509 0.291 0.2
*0.546 0.278 0.177
*0.552 0.275 0.173
*0.487 0.299 0.215
*0.543 0.279 0.178
*0.514 0.289 0.197
*0.55 0.276 0.174
*0.548 0.277 0.175
*0.548 0.277 0.175
*0.507 0.292 0.201
*0.535 0.281 0.183
*0.513 0.29 0.198
*0.507 0.292 0.201
*0.514 0.289 0.197
*0.535 0.281 0.183
*0.503 0.293 0.204
*0.545 0.278 0.177
*0.514 0.289 0.197
*0.516 0.289 0.196
*0.459 0.309 0.232
*0.504 0.293 0.202
0.296 *0.358 0.346
*0.505 0.293 0.202
0.233 0.373 *0.394
*0.488 0.298 0.214
0.218 0.367 *0.415
*0.451 0.31 0.238
*0.471 0.305 0.224
*0.466 0.307 0.227
*0.479 0.302 0.219
0.341 *0.346 0.313
*0.485 0.311 0.204
*0.482 0.312 0.206
*0.483 0.312 0.205
*0.43 0.333 0.237
*0.398 0.346 0.256
*0.428 0.334 0.238
0.35 *0.364 0.286
0.021 0.393 *0.586
*0.396 0.347 0.257
0.019 0.385 *0.595
*0.415 0.34 0.246
*0.476 0.315 0.21
0.017 0.366 *0.616
*0.483 0.312 0.205
*0.45 0.325 0.225
0.202 *0.412 0.386
*0.484 0.311 0.205
0.327 *0.372 0.301
*0.479 0.313 0.208
*0.394 0.348 0.258
*0.395 0.347 0.258
*0.457 0.323 0.221
*0.488 0.309 0.202
*0.486 0.31 0.204
*0.447 0.327 0.226
*0.489 0.309 0.202
*0.459 0.322 0.22
*0.477 0.314 0.209
*0.48 0.313 0.207
*0.48 0.313 0.207
*0.46 0.321 0.219
*0.48 0.313 0.207
*0.479 0.313 0.207
*0.481 0.313 0.207
*0.438 0.33 0.231
*0.479 0.313 0.208
*0.483 0.312 0.205
*0.491 0.308 0.201
*0.48 0.313 0.207
*0.455 0.323 0.222
*0.489 0.309 0.202
*0.452 0.325 0.224
*0.452 0.325 0.224
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1C
1.C
1.C
1C
1C
1.C
1.C
1C
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3A
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3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2:B
2B
2B
2:B
2:B
2B

1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
3:A
1.C
3A
1.C
2:B
2:B
1.C
1.C
2:B
3:A
3A
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
3:A
1.C
1.C
1.C
3:A
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
3A
1.C
1:.C
1:.C
1.C
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*0.472 0.316 0.212
*0.485 0.311 0.204
*0.429 0.334 0.237
*0.489 0.309 0.202
*0.493 0.307 0.2
*0.483 0.312 0.205
0.341*0.367 0.292
*0.452 0.325 0.224
*0.462 0.32 0.218
*0.459 0.322 0.219
*0.456 0.323 0.221
0.08 0.432*0.488
*0.446 0.327 0.227
0.059 0.431*0.511
*0.466 0.319 0.215
0.332 *0.37 0.298
0.209 *0.408 0.383
*0.442 0.329 0.229
*0.445 0.328 0.228
0.3 *0.382 0.317
0.011 0.288 *0.701
0.034 0.423 *0.543
*0.632 0.246 0.122
*0.655 0.236 0.11
*0.661 0.233 0.106
*0.657 0.234 0.108
*0.607 0.257 0.136
*0.621 0.251 0.128
*0.618 0.253 0.129
*0.664 0.231 0.105
*0.583 0.268 0.15
*0.645 0.24 0.115
*0.655 0.236 0.11
0.022 0.391 *0.587
*0.581 0.268 0.151
*0.644 0.24 0.115
*0.548 0.282 0.17
*0.656 0.235 0.109
*0.663 0.232 0.105
0.022 0.392 *0.585
0.161 0.4 *0.439
*0.622 0.25 0.128
*0.628 0.248 0.124
*0.62 0.251 0.129
*0.622 0.25 0.128
*0.607 0.257 0.136
*0.612 0.255 0.133
*0.576 0.27 0.153
*0.665 0.231 0.104
*0.625 0.249 0.126
*0.667 0.23 0.103
*0.629 0.247 0.124
*0.657 0.235 0.109
*0.612 0.255 0.133
*0.649 0.238 0.113
*0.602 0.259 0.139
*0.648 0.239 0.113
*0.607 0.257 0.136
*0.597 0.262 0.142
*0.662 0.232 0.106
*0.592 0.263 0.144
*0.65 0.238 0.112
*0.669 0.229 0.102
*0.62 0.251 0.129
*0.664 0.231 0.105
*0.666 0.231 0.104
*0.664 0.231 0.105
*0.664 0.231 0.105
*0.664 0.231 0.105
*0.661 0.233 0.106
*0.615 0.254 0.131
*0.633 0.245 0.121
*0.667 0.23 0.103
*0.633 0.245 0.122
*0.606 0.258 0.136
*0.586 0.268 0.146
0.328 *0.368 0.304
*0.592 0.265 0.143
0.009 0.341 *0.65
*0.496 0.306 0.199
*0.57 0.275 0.155
*0.581 0.268 0.15
0.02 0.386 *0.594
*0.613 0.255 0.133
*0.473 0.315 0.212
*0.621 0.252 0.127
*0.647 0.216 0.137
*0.644 0.218 0.138
*0.451 0.306 0.244
*0.643 0.218 0.139
*0.641 0.219 0.14
*0.649 0.215 0.136
*0.614 0.23 0.155
*0.646 0.217 0.137
*0.61 0.232 0.157
*0.648 0.216 0.136
0.128 0.419 *0.454
*0.636 0.221 0.143
*0.491 0.282 0.227
*0.649 0.215 0.136
*0.594 0.239 0.166
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1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A

3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

+ 0.022 0.403 *0.575
+ *0.624 0.226 0.15
+ *0.645 0.217 0.138
+ *0.617 0.23 0.154
*0.6 0.237 0.164
*0.651 0.214 0.135
*0.652 0.214 0.134
*0.621 0.228 0.152
*0.624 0.226 0.15
*0.644 0.218 0.139
*0.625 0.226 0.149
*0.65 0.215 0.135
*0.616 0.23 0.154
*0.648 0.216 0.136
*0.654 0.213 0.133
*0.651 0.214 0.134
*0.648 0.216 0.136
*0.643 0.218 0.139
*0.654 0.213 0.133
*0.652 0.214 0.134
*0.652 0.214 0.134
*0.656 0.212 0.132
*0.649 0.215 0.136
*0.622 0.227 0.151
*0.561 0.257 0.182
*0.627 0.225 0.148
*0.625 0.226 0.149
*0.636 0.222 0.142
*0.654 0.213 0.133
*0.636 0.221 0.143
*0.644 0.217 0.138
*0.624 0.226 0.15
*0.652 0.214 0.134
*0.65 0.215 0.135
*0.645 0.217 0.138
*0.654 0.213 0.133
*0.626 0.225 0.149
*0.469 0.29 0.241
*0.574 0.251 0.175
*0.57 0.253 0.178
0.005 0.319 *0.676
*0.599 0.237 0.164
*0.548 0.262 0.189
*0.619 0.23 0.151
*0.597 0.238 0.165
*0.584 0.246 0.17
*0.629 0.224 0.147
*0.591 0.241 0.168
*0.638 0.221 0.142
*0.492 0.324 0.184
*0.464 0.336 0.201
0.06 0.423 *0.517
*0.524 0.31 0.166
*0.513 0.315 0.172
*0.495 0.322 0.182
*0.519 0.312 0.168
*0.415 0.355 0.23
*0.515 0.314 0.171
0.018 0.415 *0.567
*0.521 0.311 0.167
*0.519 0.312 0.169
0.017 0.411*0.572
*0.516 0.314 0.17
*0.481 0.328 0.191
*0.502 0.32 0.179
*0.51 0.317 0.173
*0.464 0.335 0.2
*0.492 0.324 0.184
*0.495 0.323 0.182
*0.488 0.326 0.187
*0.524 0.31 0.166
*0.497 0.322 0.181
*0.526 0.309 0.165
*0.521 0.311 0.168
*0.529 0.308 0.163
*0.488 0.326 0.187
*0.488 0.326 0.187
*0.527 0.309 0.164
*0.518 0.313 0.17
*0.493 0.324 0.184
*0.488 0.326 0.187
*0.518 0.313 0.17
*0.499 0.321 0.18
*0.526 0.309 0.165
*0.499 0.321 0.18
*0.524 0.31 0.166
*0.53 0.307 0.163
*0.517 0.313 0.17
*0.53 0.307 0.163
*0.521 0.311 0.168
*0.528 0.308 0.164
*0.531 0.307 0.162
*0.528 0.308 0.164
*0.515 0.314 0.171
*0.491 0.324 0.185
*0.517 0.313 0.17
*0.528 0.308 0.164
*0.447 0.342 0.211
*0.517 0.313 0.17
*0.493 0.323 0.184
+ *0.499 0.321 0.18

+ 4+ +
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53
54
55
56
57
58
59
60
61
62
63
64

Boo~vwouhwNnek

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Boovoarwn e

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3:A
3A
3A
3:A
3:A
3A
3:A
3:A
3A
3A
3:A
3:A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C

1.C
3A
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
1.C
1.C
1C
3A
1.C
1C
1C
1.C
2B
2:B
1C
2B
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
2:B
1.C
2:B
1.C
1.C
3A
2:B
1.C
1.C
2B
2:B
1C
1.C
1.C
1C
2:B
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1:.C
1.C

+

+ +

A S

+

+ o+ b+ o+

+ o+ A+

o+

+ o+ o+ +

+ o+ T

*0.463 0.338 0.199
0.017 0.414 *0.569
*0.454 0.342 0.204
*0.491 0.325 0.184
0.009 0.376 *0.615
*0.504 0.319 0.177
*0.477 0.331 0.191
0.013 0.397 *0.59
*0.393 0.363 0.244
*0.48 0.33 0.19
*0.493 0.324 0.184
*0.396 0.366 0.238
*0.407 0.337 0.256
0.037 0.408 *0.555
*0.547 0.286 0.168
*0.541 0.288 0.171
*0.54 0.288 0.172
*0.492 0.307 0.201
0.255 *0.393 0.352
0.261 *0.391 0.347
*0.543 0.287 0.17
0.228 *0.401 0.372
0.133 0.419 *0.447
*0.523 0.296 0.181
*0.544 0.286 0.169
*0.543 0.287 0.17
*0.513 0.299 0.188
*0.525 0.294 0.181
*0.514 0.299 0.188
*0.545 0.286 0.169
*0.549 0.285 0.166
*0.535 0.291 0.174
*0.539 0.288 0.172
*0.523 0.295 0.182
*0.552 0.283 0.165
*0.455 0.32 0.224
*0.52 0.296 0.184
*0.52 0.296 0.184
*0.515 0.298 0.187
*0.52 0.296 0.184
*0.541 0.288 0.171
*0.553 0.283 0.164
*0.515 0.298 0.187
*0.522 0.295 0.183
*0.541 0.288 0.171
*0.538 0.289 0.173
*0.553 0.283 0.164
*0.533 0.291 0.176
*0.52 0.296 0.184
*0.492 0.307 0.201
*0.509 0.3 0.19
*0.549 0.285 0.166
*0.549 0.285 0.167
*0.52 0.296 0.184
*0.542 0.287 0.171
*0.55 0.284 0.166
*0.54 0.288 0.172
*0.54 0.288 0.172
*0.525 0.294 0.181
*0.503 0.303 0.194
*0.552 0.283 0.165
*0.543 0.287 0.17
*0.52 0.296 0.184
*0.536 0.29 0.174
0.089 0.394 *0.518
*0.526 0.294 0.18
*0.516 0.298 0.186
*0.494 0.307 0.199
0.306 *0.368 0.327
*0.452 0.322 0.227
0.293 *0.382 0.326
*0.487 0.309 0.204
*0.538 0.289 0.173
0.063 0.42 *0.517
0.185*0.41 0.405
*0.481 0.313 0.206
*0.522 0.283 0.196
0.291 *0.371 0.338
0.262*0.38 0.358
*0.532 0.278 0.19
*0.533 0.278 0.189
*0.519 0.283 0.198
*0.475 0.302 0.223
0.332*0.357 0.311
*0.508 0.288 0.204
*0.496 0.293 0.211
*0.524 0.282 0.194
*0.514 0.286 0.2
*0.513 0.286 0.201
*0.465 0.306 0.229
*0.499 0.292 0.209
*0.512 0.287 0.201
*0.533 0.278 0.189
*0.533 0.278 0.189
*0.503 0.29 0.207
*0.526 0.281 0.194
*0.532 0.278 0.19
*0.499 0.292 0.209
*0.544 0.273 0.183
*0.531 0.279 0.19
*0.533 0.278 0.189

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
2
42
43
44
5
6
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
i
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
3A
3:A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B
2B
2B
2B
2B
2B
2B
2B
2B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
1.C
1.C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:.C
1:.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3:A
1.C
1.C
3A
3:A
1.C
1.C
1.C
1.C
3:A
1.C
2B
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C

*0.507 0.289 0.204
*0.54 0.275 0.185
*0.538 0.276 0.186
*0.535 0.277 0.188
*0.529 0.28 0.192
*0.536 0.276 0.188
*0.539 0.275 0.186
*0.507 0.289 0.204
*0.531 0.279 0.19
*0.538 0.276 0.186
*0.419 0.324 0.257
*0.539 0.275 0.186
*0.542 0.274 0.184
*0.545 0.273 0.182
*0.523 0.282 0.195
*0.517 0.284 0.199
*0.543 0.274 0.184
*0.468 0.305 0.227
*0.531 0.278 0.19
*0.546 0.272 0.182
*0.532 0.278 0.19
*0.506 0.289 0.205
*0.514 0.286 0.2
*0.541 0.274 0.184
*0.541 0.274 0.184
*0.535 0.277 0.188
0.007 0.418 *0.574
0.112 0.418 *0.47
+ *0.517 0.284 0.199
*0.474 0.301 0.225
0.202 0.389 *0.408
0.008 0.417 *0.575
*0.519 0.283 0.197
*0.378 0.336 0.286
*0.431 0.317 0.251
*0.428 0.319 0.254
0.012 0.414 *0.574
*0.362 0.346 0.292
0.317 *0.356 0.327
*0.475 0.314 0.21
*0.63 0.257 0.114
*0.675 0.234 0.091
*0.484 0.311 0.205
*0.623 0.257 0.12
*0.67 0.237 0.093
*0.425 0.346 0.229
*0.636 0.251 0.112
*0.655 0.243 0.102
*0.651 0.245 0.104
*0.641 0.251 0.108
*0.67 0.236 0.094
*0.658 0.242 0.1
*0.612 0.262 0.126
*0.636 0.251 0.113
*0.667 0.238 0.096
*0.622 0.257 0.12
*0.666 0.238 0.096
0.034 0.403 *0.563
*0.677 0.233 0.09
*0.677 0.233 0.09
*0.678 0.233 0.089
*0.651 0.245 0.104
+ 0.084 0.376 *0.54
*0.651 0.245 0.104
*0.676 0.233 0.09
*0.655 0.243 0.102
*0.669 0.237 0.094
*0.642 0.249 0.109
*0.673 0.235 0.092
*0.648 0.246 0.106
*0.674 0.234 0.092
*0.627 0.255 0.118
*0.669 0.237 0.094
*0.668 0.237 0.095
*0.651 0.245 0.104
*0.658 0.242 0.1
*0.675 0.234 0.091
*0.667 0.238 0.095
*0.651 0.245 0.104
*0.67 0.236 0.094
*0.678 0.233 0.09
*0.676 0.233 0.09
*0.676 0.234 0.09
*0.673 0.235 0.092
*0.651 0.245 0.104
*0.676 0.234 0.091
*0.667 0.238 0.095
*0.614 0.261 0.125
*0.652 0.244 0.104
*0.676 0.234 0.09
*0.651 0.246 0.103
*0.551 0.294 0.156
*0.643 0.25 0.107
*0.658 0.242 0.1
*0.644 0.249 0.106
0.042 0.412 *0.545
*0.586 0.273 0.142
*0.624 0.257 0.119
*0.579 0.281 0.14
*0.656 0.244 0.1
*0.434 0.342 0.224

+

+ + + +
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63 3A 1:.C + *0.623 0.26 0.117
64 3A 1.C + *0.652 0.244 0.103
1 2B 1.C + *0.452 0.303 0.245
2 2:B 1:.C + *0.448 0.305 0.247
3 2:B 2:B 0.323 *0.348 0.329

4 2B 1.C + *0.455 0.302 0.243
5 2B 1.C + *0.443 0.307 0.251
6 2:B 1.C + *0.452 0.303 0.245
7 2:B 1.C + *0.427 0.313 0.26

8 2B 1.C + *0.456 0.302 0.242
9 2B 1.C + *0.374 0.333 0.293
10 2:B 3:A  + 0.01 0.376 *0.614
11 2:B 3:A  + 0.012 0.382 *0.607
12 2B 1.C + *0.391 0.325 0.284

13 2B 2B
14 2:B 1.C
15 2:B 1.C
16 2B 1:.C
17 2B 1:.C
18 2:B 1.C
19 2:B 2:B
20 1:.C 1:.C
21 1:.C 1:.C
22 1:.C 1.C
23 1:.C 1.C
24 1:.C 1:.C
25 1:.C 1:.C
26 1:.C 2:B
27 1:.C 1.C
28 1:.C 1:.C
29 1:C 1:C
30 1.C 1.C
31 1.C 1.C
32 1:.C 1:C
33 1:C 1:.C
34 1.C 1.C
35 1.C 1.C
36 1:C 1:C
37 1:C 1:.C
38 1.C 1.C
39 1.C 1.C
40 1:C 1:C
41 1:C 1:C
42 1.C 1.C
43 1.C 1.C
44 1:C 1:C
45 1:C 1:C
46 1.C 1.C
47 1.C 1.C
48 1:C 1:.C
49 1:C 1:C
50 1.C 1.C
51 1.C 1.C
52 3:A 3A
53 3:A 1:.C
54 3:A 1.C
55 3:A 1.C
56 3:A 1:.C
57 3A 3A
58 3:A 1.C
59 3:A 1.C
60 3A 3A
61 3A 1.C

0.341 *0.342 0.317
*0.445 0.306 0.249
*0.433 0.31 0.257
*0.368 0.333 0.299
*0.395 0.324 0.281
*0.365 0.337 0.299
0.297 *0.356 0.347
*0.459 0.301 0.241
*0.459 0.3 0.24
*0.434 0.31 0.256
*0.459 0.3 0.241
*0.466 0.298 0.236
*0.459 0.3 0.24

+ 0.294 *0.357 0.349
*0.424 0.313 0.263
*0.46 0.3 024
*0.425 0.313 0.262
*0.456 0.301 0.242
*0.42 0.315 0.265
*0.463 0.299 0.238
*0.432 0.311 0.258
*0.451 0.304 0.246
*0.435 0.31 0.255
*0.448 0.304 0.247
*0.462 0.299 0.239
*0.452 0.303 0.245
*0.463 0.299 0.238
*0.458 0.301 0.241
*0.455 0.302 0.243
*0.45 0.304 0.246
*0.434 0.31 0.256
*0.42 0.315 0.265
*0.417 0.317 0.266
*0.45 0.304 0.246
*0.42 0.315 0.265
*0.437 0.309 0.254
*0.46 0.3 024
*0.464 0.299 0.238
*0.432 0.311 0.258
0.238 0.372 *0.389
*0.419 0.315 0.265
*0.44 0.308 0.252
*0.372 0.332 0.296
*0.412 0.318 0.269
0.04 0.389*0.571
*0.379 0.33 0.291
*0.371 0.334 0.295
0.013 0.387 *0.6
*0.366 0.336 0.298
62 3A 1.C *0.398 0.324 0.278
63 3A 3A 0.029 0.405 *0.566
64 3:A 1.C + *0.433 0.31 0.257

+ o+ o+ o+ o+

+ 4+ o+ o+

+

+ +

=== Stratified cross-validation ===
=== Summary ===

Correctly Classified Instances 391

55.226 %

Incorrectly Classified Instances 317
44774 %

Kappa statistic 0.1531

Mean absolute error 0.3853
Root mean squared error 0.4388
Relative absolute error 93.2058 %
Root relative squared error 96.5338 %
Total Number of Instances 708

Geleneksel
siniflandirma i¢in YSA
%66 boliimlii test
ciktilar

=== Run information ===

Scheme:weka.classifiers.functions.MultilayerPercept
ron-L0.1-M0.05-N500-V0-S0-E20-Ha-R
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8

Instances: 708



Attributes: 3
GnlkTuketim

Fiyat
GLN

Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

actual, predicted, error, probability

inst#,
distribution
1 3A
2 2:B
3 1.C
4 1C
5 2B
6 3A
7 3A
8 3A
9 2B
10 1.C
11 1.C
12 1:.C
13 1:.C
14 2:B
15 2:B
16 2B
17 1:.C
18 1.C
19 3A
20 2B
21 3A
22 2:B
23 3:A
24 1:.C
25 2B
26 2:B
27 2:B
28 1:.C
29 1:.C
30 3:A
31 2:B
32 1:.C
33 3:A
34 1.C
35 2:B
36 1:.C
37 1:.C
38 1.C
39 2:B
40 2B
41 2B
42 3:A
43 2:B
44 1:.C
45 1:.C
46 2:B
47 2:B
48 1:.C
49 1.C
50 2B
51 2:B
52 1.C
53 1.C
54 1.C
55 1.C
56 3A
57 1:.C
58 1.C
59 2:B
60 1:C
61 1.C
62 1.C
63 1:C
64 2B
65 1.C
66 2:B
67 3A
68 2B
69 1.C
70 3:A
71 2:B
72 3A
73 2:B
74 1.C
75 2:B
76 2B
7 2:B
78 1.C
79 1.C
80 2B
81 2:B
82 1.C
83 1:C
84 1.C
85 1.C
86 1.C
87 1.C
88 2B
89 1:.C
90 1:.C
91 2B

1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
3A
1.C
1:.C
1.C
1.C
3A
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C

+ *0.616 0.253 0.131
+ *0.593 0.261 0.146
*0.63 0.247 0.123
*0.632 0.247 0.121
+ *0.633 0.246 0.121
+ *0.621 0.251 0.129
+ *0.601 0.258 0.141
+ *0.55 0.276 0.174
+ 0.016 0.334 *0.65
*0.636 0.245 0.119
*0.632 0.247 0.121
*0.613 0.254 0.133
*0.636 0.245 0.119
+ *0.609 0.255 0.136
+ *0.56 0.272 0.167
+ 0.02 0.337 *0.644
*0.634 0.246 0.12
*0.625 0.249 0.126

0.254 0.353 *0.393
+ *0.632 0.247 0.122
+ *0.588 0.263 0.149
+ *0.624 0.25 0.126
+ *0.619 0.251 0.129
*0.619 0.252 0.13
+ *0.624 0.249 0.126
+ *0.585 0.264 0.151
+ *0.617 0.252 0.131
*0.634 0.246 0.12
*0.632 0.247 0.121
+ *0.616 0.253 0.132
+ *0.634 0.246 0.12
*0.609 0.255 0.136
+ *0.618 0.252 0.13
*0.635 0.246 0.12
+ 0.038 0.347 *0.615
*0.634 0.246 0.12
*0.631 0.247 0.122
*0.631 0.247 0.122
+ *0.632 0.247 0.122
+ *0.628 0.248 0.124
+ *0.632 0.247 0.121
+ *0.517 0.287 0.196
+ *0.629 0.248 0.123
*0.633 0.246 0.121
*0.631 0.247 0.122
+ *0.63 0.247 0.123
+ *0.605 0.257 0.138
*0.62 0.251 0.129
*0.63 0.247 0.122
+ *0.602 0.258 0.14
+ *0.629 0.248 0.124
*0.636 0.245 0.119
*0.63 0.247 0.123
*0.635 0.245 0.119
*0.621 0.251 0.128
+ *0.571 0.269 0.16
*0.633 0.246 0.121
*0.621 0.251 0.128
+ *0.435 0.312 0.253
*0.63 0.247 0.123
*0.583 0.264 0.152
*0.635 0.245 0.119
*0.633 0.246 0.121
+ *0.619 0.251 0.129
*0.621 0.251 0.128
+ *0.633 0.246 0.121
0.032 0.344 *0.624
+ *0.618 0.252 0.13
*0.619 0.252 0.13
+ *0.594 0.26 0.145
+ *0.6 0.259 0.142
0.019 0.336 *0.645
+ *0.606 0.256 0.138
*0.634 0.246 0.12
+ *0.616 0.252 0.131
+ *0.618 0.252 0.13
+ *0.618 0.252 0.13
*0.622 0.25 0.128
*0.632 0.247 0.122
+ *0.614 0.253 0.133
+ *0.624 0.25 0.127
*0.631 0.247 0.122
*0.632 0.246 0.121
*0.625 0.249 0.126
*0.633 0.246 0.121
*0.635 0.246 0.12
*0.619 0.252 0.13
+ *0.593 0.261 0.146
*0.621 0.251 0.128
*0.634 0.246 0.12
+ *0.6 0.258 0.141

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

1C
1.C
1.C
3A
2:B
1.C
2B
3A
3A
1.C
1.C
2:B
1.C
1.C
2B
2:B
2:B
2B
1.C
1.C
2:B
1.C
2B
2:B
1.C
2B
2B
2:B
3A
3A
2B
2:B
2:B
1.C
1.C
3A
3A
2B
1.C
1.C
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
2:B
2B
2B
2:B
1.C
1.C
2B
1.C
1.C
3A
1.C
1.C
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
2:B
2B
1.C
3A
3A
3A
1.C
2:B
2:B
1.C
1.C
1.C
2:B
1.C
2B
1.C
3A
2B
1.C
3A
2:B
3A
3A
1.C
2:B
1.C
2B
3A
1.C
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C

*0.635 0.246 0.12
*0.635 0.245 0.119
*0.63 0.247 0.122
+ *0.57 0.269 0.161
+ *0.631 0.247 0.122
*0.621 0.251 0.128
+ *0.454 0.306 0.239
+ *0.617 0.252 0.131
+ *0.531 0.282 0.187
*0.635 0.246 0.12
*0.619 0.252 0.13
+ *0.631 0.247 0.122
*0.625 0.249 0.126
*0.636 0.245 0.119
+ 0.023 0.339 *0.639
+ *0.624 0.25 0.126
+ *0.623 0.25 0.127
+ *0.623 0.25 0.127
*0.635 0.246 0.12
*0.629 0.248 0.123
+ *0.629 0.248 0.123
*0.627 0.248 0.124
+ *0.597 0.26 0.144
+ 0.309 0.343*0.348
*0.635 0.245 0.12
*0.585 0.264 0.151
*0.609 0.255 0.136
*0.632 0.246 0.121
*0.62 0.251 0.129
*0.581 0.265 0.154
*0.632 0.247 0.121
*0.62 0.251 0.129
*0.627 0.249 0.125
*0.632 0.247 0.121
*0.634 0.246 0.12
+ *0.626 0.249 0.125
+ *0.562 0.272 0.166
+ *0.618 0.252 0.13
*0.634 0.246 0.12
*0.628 0.248 0.124
+ *0.632 0.247 0.121
+ *0.607 0.256 0.137
+ *0.608 0.255 0.136
*0.626 0.249 0.125
*0.629 0.248 0.123
*0.63 0.247 0.123
*0.636 0.245 0.119
*0.633 0.246 0.121
+ 0.194 0.36 *0.445
+ *0.62 0.251 0.129
+ *0.633 0.246 0.121
+ *0.56 0.273 0.168
*0.609 0.255 0.136
*0.634 0.246 0.12
+ 0.022 0.338 *0.639
*0.62 0.251 0.129
*0.63 0.247 0.123
+ *0.615 0.253 0.132
*0.631 0.247 0.122
*0.621 0.251 0.128
+ *0.615 0.253 0.132
+ *0.63 0.247 0.123
*0.634 0.246 0.12
*0.629 0.248 0.123
0.014 0.332 *0.654
*0.618 0.252 0.13
*0.634 0.246 0.12
*0.634 0.246 0.12
0.242 0.355 *0.403
*0.62 0.251 0.129
*0.63 0.247 0.122
+ *0.61 0.255 0.135
+ *0.632 0.247 0.122
*0.634 0.246 0.12
+ *0.577 0.267 0.157
+ *0.625 0.249 0.126
+ *0.591 0.262 0.148
*0.619 0.252 0.13
+ *0.632 0.247 0.122
+ *0.629 0.248 0.123
*0.619 0.252 0.13
*0.621 0.251 0.128
*0.636 0.245 0.119
+ *0.593 0.261 0.146
*0.634 0.246 0.12
+ *0.627 0.248 0.125
*0.614 0.253 0.133
+ *0.463 0.304 0.233
+ *0.616 0.252 0.131
*0.63 0.247 0.123
+ *0.596 0.26 0.144
+ *0.633 0.246 0.121
0.066 0.356 *0.578
+ *0.464 0.303 0.232
*0.636 0.245 0.119
+ *0.63 0.247 0.123
*0.63 0.247 0.123
+ *0.472 0.301 0.227
+ *0.606 0.256 0.138
*0.619 0.252 0.13
+ *0.565 0.271 0.165

+ o+

133

193 1.C 1.C
194 1.C 1:C
195 1C 1:C
196 1:.C 1:C
197 1:.C 1:C
198 1.C 1:.C
199 2B 1:.C
200 3A 1.C
201 3A 1.C
202 3A 1C
203 3A 1C
204 1:.C 1:C
205 1:.C 1:C
206 1.C 1:.C
207 1.C 1:.C *0.567 0.27 0.163

208 1:.C 1:C *0.624 0.249 0.126
209 2:B 1:C + *0.62 0.251 0.129
210 3A 1C *0.622 0.25 0.127
211 1.C 1:.C *0.63 0.247 0.122

212 3A 3A 0.108 0.362 *0.53

213 2:B 1:C *0.633 0.246 0.12

214 2B 1:.C *0.62 0.251 0.129
215 2B 3A 0.021 0.338 *0.641
216 2:B 1:C *0.564 0.271 0.165
217 2:B 1:C *0.629 0.248 0.123
218 3A 1C *0.597 0.259 0.143
219 3A 1C *0.535 0.281 0.184
220 1:.C 1:C *0.636 0.245 0.119
221 1:.C 1:C *0.634 0.246 0.12

222 1.C 1:.C *0.63 0.247 0.122

223 1.C 1:.C *0.634 0.246 0.12

224 1.C 1.C *0.619 0.252 0.13

225 1.C 1.C *0.635 0.246 0.12

226 1.C 1:.C *0.635 0.246 0.12

227 1.C 1:.C *0.621 0.251 0.128
228 1.C 1.C *0.621 0.251 0.128
229 2:B 1:C + *0.601 0.258 0.141
230 1.C 1:.C *0.634 0.246 0.12

231 2B 1:C  + *0.631 0.247 0.122
232 3A 1.C + *0.626 0.249 0.125
233 1.C 1C *0.632 0.247 0.121
234 1.C 1:.C *0.634 0.246 0.12

235 3A 1.C + *0.566 0.27 0.164
236 1.C 1.C *0.621 0.251 0.128
237 1.C 1.C *0.623 0.25 0.127

238 3A 3A 0.014 0.332*0.654
239 1.C 1:.C *0.624 0.249 0.126
240 1.C 1.C *0.621 0.251 0.128
241 2:B 1:.C + *0.589 0.262 0.149

*0.633 0.246 0.121
*0.603 0.257 0.14
*0.635 0.246 0.12
*0.634 0.246 0.12
*0.603 0.257 0.14
*0.634 0.246 0.12
*0.617 0.252 0.131
*0.58 0.265 0.154
*0.628 0.248 0.124
*0.601 0.258 0.141
*0.62 0.251 0.129
*0.619 0.252 0.13
*0.631 0.247 0.122
*0.616 0.252 0.131

+ + + +

+

+ o+ o+ o+

= Evaluation on test split ===

Correctly Classified Instances 124

51.4523 %

Incorrectly Classified Instances 117
48.5477 %

Kappa statistic 0.098

Mean absolute error 0.3793
Root mean squared error 0.4471
Relative absolute error 91.4723 %
Root relative squared error 97.8298 %
Total Number of Instances 241

Geleneksel
siniflandirma icin SVM
polykernel egitim
ciktilan

=== Run information ===

Scheme:weka.classifiers.functions.SMO -D -no-
checks -C 1.0 -L 0.0010 -P 1.0E-12-N0-M -V -1 -
W1-K
"weka.classifiers.functions.supportVector.PolyKerne
1-C 250007 -E 1.0"

Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute.Remove-R1-3,6-
8

Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:evaluate on training data

=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.714 0.199 0.086

2 1.C 1.C *0.744 0.177 0.079
3 2B 1.C + *0.673 0.228 0.099
4 1.C 1.C *0.74 0.18 0.08
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
2
91
22
93
%4
%5
%
97
%8
99
100
101
102
103
104
105

1.C
1.C
3A
2:B
2:B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2:B
1.C
2B
2:B
1.C
3A
2B
3:A
2:B
2B
1.C
1.C
1.C
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2B
1.C
2:B
2:B
1.C
3A
1.C
1.C
3A
3A
3:A
1.C
1.C
2B
1.C
2:B
2B
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
3A
3:A
3:A
1.C
2:B
3:A
3A
3A
3:A
2:B
1.C
2B
1.C
2:B
3A
1.C
1.C
3:A
3A
3A
3:A
3:A
1.C
3A
1.C
3:A
1.C
2B
2:B
2B
2B
3A
2B
2B
2B

1:.C
1.C
2B
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
1.C
1.C
1.C
2:B
1.C
1.C
2:B
2:B
2:B
1.C
1.C
2B
2:B
1.C
1.C
1.C
1.C
2:B
2B
2B
2:B
1.C
2B
2:B
2:B
3A
1.C
3:A
3A
2B
2:B
3A
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
2:B
3A
2:B
3A
1.C
2:B
1:.C
3A
2B
3A
3:A
3:A
3A
1.C
3:A
3:A
3A

*0.71 0.202 0.087
*0.716 0.198 0.086
+ 0.19 *0.66 0.15
+ *0.68 0.226 0.094
+ *0.664 0.227 0.11
+ *0.62 025 0.13
*0.649 0.233 0.118
*0.725 0.19 0.085
*0.718 0.194 0.088
*0.715 0.197 0.088
*0.665 0.224 0.111
*0.743 0.177 0.079
*0.745 0.176 0.079
*0.708 0.202 0.09
+ *0.696 0.21 0.094
*0.714 0.196 0.09
+ *0.671 0.222 0.107
*0.625 0.246 0.128
+ *0.565 0.282 0.153
+ *0.534 0.291 0.175
*0.743 0.177 0.08
+ 0.179*0.677 0.143
+ *0.663 0.24 0.097
0 0.191*0.809
+ *0.673 0.231 0.096
+ *0.671 0.233 0.096
*0.708 0.205 0.087
*0.675 0.231 0.094
*0.714 0.2 0.086
*0.492 0.385 0.123
*0.661 0.241 0.098
*0.684 0.221 0.095
*0.724 0.19 0.086
*0.692 0.21 0.098
*0.711 0.198 0.092
*0.63 0.243 0.127
*0.64 0.238 0.122
*0.62 0.249 0.131
*0.577 0.271 0.152
*0.432 0.326 0.242
*0.35 0.349 0.301
0.319 *0.351 0.33
0.259 0.36 *0.382
*0.587 0.279 0.133
+ *0.497 0.379 0.125
*0.735 0.184 0.081
+ 0.211 *0.638 0.151
*0.726 0.188 0.086
*0.708 0.205 0.087
+ 0.232*0.602 0.166
+ 0.018 *0.652 0.33
+ 0 *0.504 0.496
*0.75 0.173 0.077
*0.54 0.345 0.115
0.065 *0.705 0.23
+ 0.298 *0.569 0.132
+ *0.569 0.274 0.157
+ *0.494 0.305 0.201
*0.727 0.188 0.085
*0.63 0.268 0.102
+ 0.368 *0.502 0.13
+ 0.134*0.712 0.154
+ 0.185*0.677 0.138
0 *0.6 04
*0.45 0.425 0.125
0.04 *0.683 0.277
+ 0.096 *0.684 0.22
+ 0.242*0.6 0.158
0 0.45 *0.55
*0.531 0.352 0.117
+ 0.22 0.368 *0.412
0.211 0.38 *0.41
+ 0.093 *0.712 0.195
+ 0.37 *0.483 0.147
0.226 0.371 *0.402
+ *0.548 0.335 0.117
*0.698 0.213 0.09
+ *0.6 0.283 0.117
*0.716 0.194 0.09
+ *0.691 0.214 0.095
+ 0.044 *0.687 0.269
*0.699 0.212 0.09
*0.705 0.208 0.087
+ 0 *0.607 0.393
+ 0.091*0.7 0.209
0  0.397 *0.603
+ 0 *0.609 0.39
0 0.033*0.967
*0.733 0.184 0.082
+ 0.141 *0.703 0.156
*0.705 0.201 0.094
0.075 0.42 *0.505
+ 0.027 *0.667 0.306

+ 4+ +

+ + +

+ +

+ 0 0.402 *0.598

+ 0 0.393*0.607

+ 0 0.468 *0.532
+ 0 04 *06

+ *0.56 0.292 0.148
+ 0 0.382*0.618

+ 0 0.408 *0.592

+ 0 0.398 *0.602

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

1.C
2B
1.C
1.C
3A
2B
2B
2:B
1.C
2B
1.C
2:B
2:B
1.C
2B
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
2B
2:B
2:B
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B

1.C
2:B

2B

2B

2:B

1.C
1.C
2B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B

2B

3A
3A
3A
2B

1.C
1.C
2B

2B

2:B

1.C

2B

2B

1.C

1.C

1.C

1.C

3A
3A
2B

1.C

2:B

2:B

2B

1.C
1.C
1.C
1.C
2.B
1.C
1.C
1.C
1.C
3A
1.C
3A
3:A
1.C
1.C
1.C
2:B
1.C
2B
1.C
2.B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2B
3A
2:B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2B
1.C
1.C
1.C
3A
3A
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
2:B
2:B
1.C
1.C
3A
2:B
3A

*0.718 0.194 0.087
+ *0.66 0.237 0.103
*0.628 0.243 0.128
*0.702 0.204 0.094
+ 0.059 *0.692 0.25
+ *0.603 0.26 0.137
+ *0.686 0.22 0.095
+ *0.614 0.278 0.107
*0.691 0.21 0.099
+ 0.105 0.391 *0.505
*0.735 0.184 0.082
+ 0.095 0.399 *0.506
+ 0.12 0.386 *0.494
*0.735 0.183 0.083
+ *0.624 0.269 0.107
*0.528 0.355 0.117
+ 0.325*0.544 0.131
*0.698 0.213 0.089
+ 0 *0.566 0.434
*0.612 0.252 0.136
+ 0.002 *0.619 0.38
*0.73 0.186 0.084
*0.715 0.195 0.09
+ *0.616 0.276 0.108
*0.698 0.205 0.097
*0.589 0.263 0.148
*0.679 0.216 0.105
*0.725 0.188 0.087
*0.615 0.25 0.135
*0.742 0.178 0.08
*0.607 0.254 0.139
+ 0.035*0.677 0.288
+ 0.131*0.71 0.159
+ 0.052*0.695 0.253
0 0.494 *0.506
0.222 *0.421 0.357
*0.729 0.187 0.084
0 *0.552 0.448
*0.407 0.333 0.26
*0.398 0.34 0.262
*0.408 0.338 0.254
*0.431 0.335 0.233
*0.629 0.261 0.11
*0.616 0.25 0.134
*0.358 0.343 0.298
0.157 0.382 *0.461
*0.72 0.192 0.088
*0.709 0.199 0.092
*0.728 0.187 0.085
*0.709 0.199 0.092
*0.74 0.179 0.081
*0.697 0.212 0.091
*0.738 0.181 0.082
*0.722 0.191 0.087
*0.737 0.181 0.082
*0.712 0.198 0.09
*0.714 0.196 0.09
*0.716 0.195 0.089
+ *0.686 0.216 0.098
*0.684 0.213 0.103
*0.655 0.231 0.114
+ *0.649 0.236 0.115
0.077 *0.712 0.211
0.221 *0.643 0.136
*0.706 0.205 0.089
*0.633 0.242 0.125
+ *0.442 0.322 0.236
*0.613 0.252 0.135
*0.515 0.295 0.19
*0.728 0.187 0.086
*0.714 0.196 0.09
*0.707 0.2 0.093
*0.658 0.244 0.098
*0.712 0.196 0.091
*0.718 0.193 0.088
*0.725 0.189 0.086
*0.663 0.226 0.11
*0.609 0.257 0.133
0 *0.597 0.403
0.023 *0.66 0.316
0.248 *0.614 0.138
*0.682 0.221 0.097
*0.724 0.19 0.086
*0.734 0.185 0.081
0 0.399 *0.601
0 0.377 *0.623
*0.482 0.395 0.123
*0.731 0.185 0.083
0.263 *0.602 0.135
+ *0.66 0.234 0.107
*0.73 0.186 0.083
*0.698 0.207 0.096
+ 0.346 *0.523 0.131
*0.571 0.272 0.157
+ 0.096 *0.716 0.188
+ 0.001*0.615 0.384
+ *0.471 0.314 0.215
*0.742 0.178 0.08
+ 0.148 0.373*0.479
0.016 *0.529 0.455
+ 0.128 0.38 *0.492

+

+ + + + + o+

+

+ o+ o+ o+ o+

+ o+ o+
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207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

2B
1.C
2B
2B
2B
2B
2B
3A
2B
2B
2B
3A
3A
2B
2B
2B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
1.C
3A
2B
2B
3A
3A
1.C
1.C
3A
2B
3A
3A
2B
3A
3A
1.C
3A
3A
2B
1.C
3A
2B
3A
1.C
1.C
2B
1.C
1.C
1.C
2B
2B
2B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
2B
1.C
2B
2B

2B
1.C
1.C
1C
1C
1.C
2B
2:B
1C
1.C
1.C
2:B
2:B
3A
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
3A
2:B
2:B
3A
3A
1.C
1.C
1.C
1.C
2:B
2:B
1.C
1.C
2:B
3A
2B
2B
1.C
1.C
2B
1.C
2:B
2:B
1.C
1.C
2:B
1.C
2B
1.C
3A
2:B
1.C
1.C
1.C
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1:.C
2B
3A
2:B
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

0.035*0.488 0.477
*0.596 0.26 0.144
+ *0.68 0.224 0.097
+ *0.627 0.265 0.107
+ *0.446 0.322 0.232
+ *0.685 0.22 0.096
0.05 *0.694 0.256
+ 0.007 *0.633 0.36
+ *0.693 0.212 0.095
+ *0.456 0.32 0.223
+ *0.611 0.283 0.106
+ 0.321*0.359 0.319
+ 0.217 *0.642 0.141
+ 0.072 0.423 *0.505
+ *0.553 0.286 0.161
+ *0.592 0.27 0.138
*0.537 0.287 0.176
+ *0.658 0.244 0.098
*0.692 0.216 0.091
*0.722 0.193 0.086
*0.725 0.189 0.086
*0.718 0.194 0.089
*0.715 0.195 0.089
*0.679 0.217 0.104
*0.706 0.201 0.094
*0.694 0.207 0.099
+ 0.048 0.462*0.49
+ 0.003 *0.552 0.445
+ 0.014 *0.535 0.451
+ 0.25 0.362 *0.388
+ 0.191 0.368 *0.441
*0.686 0.213 0.101
+ *0.575 0.286 0.14
+ *0.549 0.333 0.119
+ *0.626 0.27 0.104

+ 0 *06 04
+ 0.04 *0.681 0.279
*0.714 0.196 0.09
*0.742 0.178 0.08
+ 0.062*0.702 0.236
+ 0.096 0.397 *0.507
+ 0 *0.609 0.391
+ 0.091*0.703 0.207
+ *0.599 0.282 0.119
+ *0.563 0.304 0.133
+ 0.078*0.711 0.211
*0.724 0.19 0.087
+ 0 *0.513 0.487
+ 0.062*0.702 0.237
+ *0.62 0.25 0.13
*0.632 0.242 0.126
+ 0.011*0.639 0.35
+ *0.594 0.273 0.133
+ 0 *0.602 0.398
*0.722 0.192 0.086
+ 0.114 0.385*0.501
0 *0.596 0.404
*0.752 0.172 0.077
*0.733 0.183 0.083
*0.738 0.18 0.082

+ 0 0.328*0.672
+ 0  0.405*0.595
+ 0 0.423*0.577

0  0.396 *0.604
+ *0.546 0.339 0.116
*0.743 0.178 0.079
*0.742 0.178 0.08
*0.738 0.181 0.08
+ *0.484 0.316 0.2
+ *0.542 0.341 0.117
*0.397 0.334 0.269
*0.751 0.172 0.077
*0.731 0.186 0.083
*0.722 0.192 0.086
0.079*0.713 0.208
*0.73 0.186 0.084
*0.709 0.201 0.09
*0.712 0.199 0.089
*0.719 0.192 0.089
*0.698 0.206 0.096
+ *0.692 0.212 0.096
*0.657 0.229 0.114
*0.682 0.226 0.092
*0.598 0.295 0.107
*0.737 0.181 0.082
*0.732 0.184 0.083
0.03 *0.671 0.299
*0.612 0.252 0.136
+ 0.349*0.52 0.131
+ 0.248 0.361 *0.391
0.288 *0.358 0.354
*0.724 0.189 0.087
+ *0.542 0.329 0.129
+ *0.543 0.306 0.151
+ *0.56 0.285 0.155
*0.415 0.329 0.256
*0.433 0.325 0.242
+ *0.402 0.335 0.263
*0.433 0.325 0.242
+ *0.429 0.327 0.243
+ *0.418 0.335 0.247



308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
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360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
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383
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388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408

3A
3A
2B
2B
1.C
1.C
1.C
3A
1.C
1.C
2B
1.C
1.C
3A
2B
2B
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2B
2B
1.C
1.C
2B
3A
1.C
2B
1.C
1.C
1.C
3A
2B
2B
2B
3A
2B
3A
2B
2B
2B
2B
2B
2B
1.C
3A
3A
3A
2B
2B
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
3A
3A
3A
3A
3A
2B
3A
2B
1.C
1.C
1.C
2B
3A
1.C
1.C
3A
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
3A
3A
1.C
2B
3A
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2:B
2:B
2:B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
3A
2:B
1.C
2:B
1.C
2B
3A
1.C
1.C
1.C
3A
2:B
1.C
1.C
3A
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
2B
2:B
2:B
2:B
2B
1:C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1:.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1:.C
1.C

+ *0.389 0.356 0.255
+ *0.375 0.354 0.271
+ *0.417 0.336 0.247
+ *0.427 0.329 0.244
*0.436 0.323 0.241
*0.435 0.323 0.242
*0.702 0.208 0.09
0 0.288*0.712
*0.653 0.249 0.098
*0.584 0.266 0.15
+ *0.672 0.231 0.097
*0.574 0.27 0.156
*0.707 0.2 0.093
+ 0.065*0.699 0.236
0 *0.577 0.423
0 *06 04
0 *0.597 0.403
0.028 *0.668 0.303
0.082 *0.715 0.203
0 *0.591 0.409
0 *0.597 0.403
*0.739 0.18 0.081
*0.737 0.181 0.082
*0.736 0.182 0.082
*0.729 0.187 0.084
*0.717 0.196 0.087
*0.723 0.191 0.085
*0.732 0.185 0.083
*0.734 0.183 0.083
+ 0.023*0.515 0.462
0.343 *0.348 0.309
+ 0.03 *0.501 0.469
+ 0.065 0.432 *0.503
0.21 *0.651 0.14
*0.73 0.185 0.084
+ 0 *0.538 0.461
+ *0.652 0.245 0.104
+ 0.294*0.53 0.176
+ 0.2 0.365*0.434
+ *0.494 0.305 0.202
*0.357 0.343 0.3
*0.496 0.303 0.202
+ 0.062 0.436 *0.502
+ 0.319*0.514 0.166
+ *0.592 0.287 0.121
+ *0.622 0.249 0.129
+ 0.261 0.363 *0.376
+ 0.001*0.615 0.384
+ *0.661 0.238 0.101
+ *0.569 0.308 0.122
+ *0.694 0.214 0.092
+ *0.693 0.215 0.092
+ *0.646 0.252 0.101
+ *0.689 0.219 0.093
+ *0.628 0.267 0.105
+ *0.655 0.245 0.1
*0.725 0.19 0.085
0.071*0.702 0.228
0.001 *0.614 0.385
+ 0.288 *0.451 0.261
+ *0.601 0.279 0.12
+ *0.392 0.342 0.265
*0.701 0.203 0.095
*0.719 0.192 0.089
+ *0.551 0.282 0.167
*0.739 0.181 0.08
+ *0.572 0.304 0.124
+ *0.567 0.31 0.123
+ *0.639 0.257 0.104
*0.703 0.209 0.088
*0.72 0.193 0.087
+ 0.157 *0.691 0.152
0.091 0.412 *0.497
+ 0.029 *0.669 0.302
+ 0 *0.592 0.408
+ 0.242*0.387 0.37
0 *0.612 0.388
+ 0 *0.524 0.476
+ *0.602 0.266 0.132
*0.689 0.21 0.101
*0.708 0.2 0.093
*0.708 0.2 0.092
+ *0.653 0.239 0.108
+ *0.525 0.329 0.147
*0.702 0.209 0.089
*0.712 0.197 0.092
+ 0.192*0.665 0.143
*0.717 0.194 0.089
0 *0.563 0.437
0 *0.568 0.432
*0.735 0.183 0.082
*0.74 0.179 0.081
*0.747 0.175 0.078
*0.748 0.174 0.078
+ *0.452 0.418 0.13
+ 0.097 *0.716 0.187
+ *0.555 0.308 0.137
*0.74 0.18 0.08
+ *0.577 0.283 0.14
+ *0.492 0.329 0.178
*0.706 0.202 0.092

+
+

409
410
411
412
213
414
415
416
17
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
267
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469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509

1.C
2B
3A
3A
2:B
3A
1.C
3A
3A
3A
3A
2:B
2:B
2B
3A
2:B
3A
2B
2B
2:B
1.C
1.C
3A
3A
2:B
2B
1.C
2:B
2:B
1.C
1.C
2:B
2:B
3A
3A
2:B
3A
2B
2B
3A
3A
3A
3A
3A
2:B
3A
2B
1.C
1.C
1.C
2B
2:B
1.C
1.C
2B
1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
2:B
2B
3A
1.C
3A
2B
3A
2:B
2B
3A
1.C
1.C
3A
3A
2:B
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
2:B
2B
3A
3A
3A
3A
3A
3A
3A
3A

1.C
1.C
2B
2.B
2:B
2B
1.C
3A
2.B
2B
3A
1.C
3:A
1.C
1.C
3:A
2B
1.C
1.C
1.C
1.C
1.C
2B
2.B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
1.C
3A
3:A
3A
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2:B
1.C
2B
1.C
1.C
1.C
1.C
1.C
2:B
3A
2B
1.C
2:B
1.C
2:B
1.C
1.C
2B
3:A
1.C
3A
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
2B
1.C
1:.C
2:B
2B
2B
3A
1.C
2B
2B
2:B
3A
3A

*0.722 0.191 0.087
+ *0.559 0.326 0.116
+ 0.008 *0.634 0.357
+ 0.253 *0.605 0.141

0.393 *0.474 0.133
+ 0 *0.582 0.418

*0.702 0.203 0.095

0.084 0.428 *0.488
+ 0.289 *0.377 0.335
+ 0.157*0.683 0.16

0.084 0.413 *0.503
+ *0.595 0.263 0.142
+ 0.097 0.397 *0.506
+ *0.532 0.292 0.176
+ *0.548 0.316 0.136
+ 0.266 0.364 *0.371
+ 0.276 *0.585 0.139
+ *0.691 0.213 0.096
+ *0.664 0.234 0.102
+ *0.689 0.215 0.096

*0.707 0.201 0.092

*0.73 0.185 0.085
+ 0.001*0.54 0.459
+ 0 *0.527 0.473
+ *0.69 0.217 0.093
+ *0.633 0.263 0.104

*0.709 0.202 0.089
+ *0.687 0.217 0.096
+ *0.557 0.329 0.114

*0.677 0.229 0.094

*0.703 0.208 0.089
+ *0.654 0.237 0.11

0.118 *0.716 0.166

0 0.198 *0.802
+ *0.423 0.404 0.172
+ *0.641 0.251 0.108
+ *0.534 0.338 0.128
+ *0.623 0.265 0.112
+ *0.674 0.225 0.101

0 0.373*0.627
+ *0.483 0.358 0.16

0  0.308 *0.692
+ *0.391 0.359 0.251

0 0.089*0.911
+ 0 0.466 *0.534

0 0.179*0.821
+ *0.68 0.224 0.096

*0.735 0.183 0.083

*0.71 0.2 0.091

*0.734 0.184 0.082

0.003 *0.623 0.374
+ *0.677 0.223 0.1

*0.736 0.183 0.081

*0.699 0.211 0.09
+ *0.613 0.264 0.123

*0.71 0.198 0.092
+ 0.174*0.67 0.156

*0.669 0.222 0.11
+ 0.173*0.683 0.144

*0.637 0.239 0.124

*0.63 0.244 0.126

*0.629 0.243 0.128
+ *0.585 0.268 0.148

*0.734 0.183 0.083

0.318 *0.352 0.33
+ 0.069 0.427 *0.504
+ 0.065*0.701 0.234

*0.705 0.206 0.09
+ 0.012*0.641 0.347
+ *0.633 0.263 0.103
+ 0.227 *0.524 0.249
+ *0.664 0.226 0.109
+ *0.671 0.23 0.099
+ 0.12 *0.713 0.167
+ 0.101 0.393 *0.506

*0.677 0.219 0.104

0 0.096 *0.904
+ *0.514 0.359 0.127

0 *0.537 0.463
+ 0.122*0.69 0.188
+ *0.527 0.353 0.12

*0.729 0.186 0.085

*0.477 0.309 0.214

*0.723 0.193 0.083

*0.706 0.204 0.089

*0.64 0.26 0.1

*0.707 0.204 0.089

*0.655 0.248 0.098
+ 0.212*0.634 0.155
+ *0.381 0.339 0.28

*0.509 0.372 0.119

0 *0.537 0.463

0 *0.553 0.447
+ 0.018 *0.525 0.457

0.049 0.46 *0.491
+ *0.549 0.312 0.139
+ 0 *0.601 0.399
+ 0 *0.601 0.399
+ 0 *0.525 0.475

0 045 *0.55

0.087 0.42 *0.493
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510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610

3A
3A
3A
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
2B
1.C
1.C
1.C
2B
1.C
1.C
2B
3A
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

2B
2B
2B
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
2B
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ 0.085*0.705 0.209
+ 0.214*0.626 0.16
+ 0.271*0.493 0.236
+ *0.534 0.347 0.119
*0.587 0.301 0.112
*0.618 0.271 0.111
*0.546 0.337 0.117
*0.612 0.282 0.106
*0.492 0.305 0.203
*0.534 0.287 0.178
*0.534 0.288 0.178
*0.533 0.289 0.179
*0.533 0.289 0.179
*0.529 0.291 0.18
*0.526 0.294 0.181
*0.51 0.304 0.185
*0.507 0.307 0.186
*0.525 0.294 0.181
*0.531 0.29 0.179
*0.534 0.287 0.178
*0.534 0.287 0.178
0.079 *0.713 0.208
*0.563 0.325 0.113
*0.697 0.214 0.089
*0.555 0.289 0.156
*0.526 0.311 0.164
*0.532 0.306 0.162
*0.575 0.274 0.151
*0.59 0.263 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.591 0.263 0.147
*0.591 0.262 0.147
*0.589 0.264 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.549 0.286 0.165
*0.527 0.302 0.171
*0.545 0.289 0.166
*0.557 0.28 0.163
*0.564 0.275 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.564 0.275 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.691 0.21 0.099
*0.68 0.218 0.101
*0.686 0.214 0.1
*0.697 0.206 0.097
*0.699 0.204 0.097
*0.7 0.204 0.097
*0.699 0.204 0.097
*0.697 0.206 0.097
*0.699 0.205 0.097
*0.699 0.204 0.097
*0.7 0.204 0.097
*0.7 0.204 0.097
*0.668 0.226 0.106
*0.651 0.24 0.11
*0.657 0.234 0.108
*0.677 0.219 0.104
*0.689 0.21 0.101
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.69 0.209 0.1
*0.591 0.262 0.147
*0.57 0.278 0.152
*0.573 0.276 0.151
*0.588 0.264 0.147
*0.592 0.261 0.146
*0.592 0.261 0.146
*0.589 0.263 0.147
*0.587 0.265 0.148
*0.589 0.263 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.562 0.276 0.162
*0.564 0.275 0.161
*0.564 0.275 0.161
*0.565 0.275 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.696 0.206 0.098
*0.696 0.206 0.098
*0.696 0.206 0.098
*0.697 0.205 0.098
*0.697 0.205 0.098
*0.697 0.205 0.098
*0.687 0.211 0.102
*0.685 0.213 0.102
*0.687 0.211 0.102
*0.687 0.211 0.102
*0.687 0.211 0.102

+ o+ o+ o+ + + + 4+ + o+ + 4 4+ + o+ o+ o+ o+ + 4+ + o+

+ +



611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708

1.C
1.C
1.C
3A
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
2B
2B
2B
2B
3A
3A
3A
3A
3A
3A
2B
1.C
1.C
3A
3A
3A
2B
2B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:C
2:B
2B
2:B
2:B
2B
1.C
1:.C
1:.C
1.C
1.C
2:B
1.C
1.C
3A
1:.C
2:B
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C

+ 4+ 4+ o+ o+

B T T 2 i I S R

+ o+ o+ o+ o+

+

*0.687 0.211 0.102
*0.471 0.406 0.123
*0.692 0.21 0.098
*0.506 0.315 0.18
*0.561 0.277 0.162
*0.53 0.3 0.17
*0.536 0.295 0.168
*0.554 0.283 0.164
*0.565 0.275 0.161
*0.566 0.274 0.16
*0.602 0.257 0.141
*0.601 0.258 0.142
*0.601 0.258 0.142
*0.601 0.258 0.142
*0.602 0.257 0.141
*0.602 0.257 0.141
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.565 0.274 0.161
*0.564 0.275 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.565 0.274 0.161
*0.697 0.205 0.098
*0.697 0.206 0.098
*0.73 0.185 0.085
*0.697 0.205 0.098
*0.697 0.205 0.098
*0.697 0.205 0.098
*0.687 0.211 0.102
*0.7 0.204 0.097
*0.7 0.204 0.097
*0.7 0.204 0.097
*0.7 0.204 0.097
*0.7 0.204 0.097
*0.583 0.266 0.151
*0.583 0.266 0.151
*0.582 0.266 0.151
*0.583 0.266 0.151
*0.583 0.266 0.151
*0.583 0.266 0.151
*0.554 0.279 0.167
*0.554 0.279 0.167
*0.554 0.279 0.167
*0.554 0.279 0.167
*0.554 0.279 0.167
*0.554 0.279 0.167
*0.592 0.262 0.147
*0.592 0.262 0.147
*0.583 0.266 0.151
*0.565 0.274 0.161
*0.559 0.277 0.164
*0.565 0.274 0.161
*0.686 0.213 0.1
*0.606 0.281 0.113
*0.539 0.337 0.124
*0.483 0.386 0.131
*0.645 0.25 0.105
*0.675 0.226 0.099
*0.438 0.324 0.238
*0.427 0.332 0.241
*0.426 0.333 0.241
*0.433 0.328 0.239
0.364 *0.378 0.258
0.321*0.41 0.268
0.218 *0.497 0.285
0.287 *0.438 0.275
0.359 *0.381 0.26
*0.416 0.34 0.244
*0.438 0.325 0.238
*0.443 0.321 0.236
*0.444 0.32 0.236
*0.567 0.295 0.138
0.318 *0.504 0.177
*0.461 0.38 0.159
*0.602 0.267 0.13
0.254 0.363 *0.383
*0.711 0.197 0.092
0 *0.578 0.422
*0.744 0.177 0.079
*0.69 0.209 0.1
*0.687 0.211 0.102
*0.697 0.205 0.098
*0.592 0.262 0.147
*0.565 0.274 0.161
*0.602 0.257 0.141
*0.619 0.248 0.133
*0.619 0.248 0.133
*0.619 0.248 0.133
*0.619 0.248 0.133
*0.619 0.248 0.133
*0.619 0.248 0.133
*0.722 0.192 0.086

=== Evaluation on training set ===
=== Summary

Correctly Classified Instances 396

55.9322 %

Incorrectly Classified Instances 312
44.0678 %

Kappa statistic 0.2162

Mean absolute error 0.3442
Root mean squared error 0.415
Relative absolute error 83.2795 %
Root relative squared error 91.2992 %
Total Number of Instances 708

Geleneksel
siniflandirma icin SVM

polykernel 11 kiimeli
capraz dogrulama

caktilar:

=== Run information ===

Scheme:weka.classifiers.functions.SMO -D -no-

checks -C 1.0 -L 0.0010 -P 1.0E-12-N0-M -V -1 -

W1-K

“weka.classifiers.functions.supportVector.PolyKerne

| -C 250007 -E 1.0"
Relation:
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-

8

Instances: 708

Attributes: 3
GnlkTuketim
Fiyat
GLN

WEKA Veriler - Yeni Yapay

Test mode:11-fold cross-validation

=== Predictions on test data ===

inst#,

distribution
1 2B 1.C
2 2B 1.C
3 2B 1.C
4 2B 1.C
5 2B 1.C
6 2B 1.C
7 2B 1.C
8 2B 1.C
9 2B 1.C
10 2B 1.C

11 2B 1.C
12 2:B 1.C
13 2:B 2:B
14 2B 2B
15 2B 2B
16 2:B 3:A
17 2:B 2:B
18 2B 2B
19 2:B 1.C
20 2:B 1.C
21 1.C 1.C
22 1.C 1.C
23 1:C 1.C
24 1:C 1.C
25 1.C 1.C
26 1.C 1.C
27 1:C 1.C
28 1:C 1.C
29 1.C 1.C
30 1.C 1.C
31 1:C 2:B
32 1:C 1.C
33 1.C 1.C
34 1.C 1.C
35 1:C 1.C
36 1:C 1.C
37 1.C 1.C
38 1.C 1.C
39 1:C 1.C
40 1:.C 1:.C
41 1.C 3A
42 1.C 1.C
43 1:.C 1:.C
44 1:.C 1:.C
45 1.C 1.C
46 1.C 1.C
47 1:.C 1:.C
48 1:.C 1:.C
49 1.C 1.C

actual, predicted, error, probability

*0.668 0.234 0.098
*0.666 0.232 0.102
*0.696 0.209 0.096
*0.671 0.232 0.097
*0.562 0.323 0.115
*0.689 0.215 0.097
*0.412 0.337 0.251
*0.6 0.265 0.135
*0.552 0.28 0.168
*0.519 0.304 0.177
*0.442 0.325 0.233
*0.605 0.275 0.12
0.004 *0.623 0.372
0.228 *0.63 0.142
0 *0.598 0.402
+ 0.236 0.369 *0.395
0 *0.58 0.42
0 *0.561 0.439
*0.648 0.235 0.117
+ *0.661 0.231 0.108
*0.716 0.192 0.092
*0.523 0.292 0.186
*0.628 0.243 0.129
*0.555 0.278 0.167
*0.545 0.338 0.117
*0.708 0.198 0.094
*0.725 0.189 0.087
*0.721 0.191 0.088
*0.715 0.194 0.091
*0.725 0.187 0.088
+ 0.321*0.544 0.135
*0.741 0.177 0.082
*0.691 0.209 0.101
*0.696 0.204 0.1
*0.686 0.21 0.104
*0.699 0.203 0.098
*0.711 0.196 0.094
*0.583 0.264 0.152
*0.699 0.203 0.098
*0.581 0.266 0.153
+ 0.052 0.456 *0.492
*0.636 0.239 0.125
*0.548 0.281 0.171
*0.721 0.193 0.086
*0.715 0.195 0.089
*0.736 0.18 0.084
*0.727 0.187 0.086
*0.739 0.178 0.083
*0.745 0.174 0.08

T Tk A Ik e

+

136

1.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B

1.C
1.C
1.C
3A
2:B
3A
2B
3A
1C
2B
2B
2:B
2:B
2B
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
2:B
2:B
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:C
2B
1.C
2:B
2B
1.C
2:B
2:B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C

+

B e e e A S SRS SRR

+ +

L i

+ 4+ 4+

+ +

o+ o+ 4+

*0.554 0.279 0.168
*0.704 0.206 0.09
*0.713 0.194 0.093
0.073 0.428 *0.499
0.273 *0.583 0.144
0.077 0.433 *0.491
0 *0.581 0.419
0 0.329*0.671
*0.36 0.358 0.282
0 *0.602 0.398
0.018 *0.528 0.454
0.334 *0.497 0.169
0 *0.598 0.402
0.304 *0.365 0.332
*0.527 0.345 0.128
0 0.223*0.777
*0.65 0.24 0.11
*0.682 0.223 0.096
*0.637 0.258 0.105
*0.562 0.281 0.157
*0.346 0.343 0.311
0.114 0.378 *0.507
*0.67 0.231 0.1
*0.566 0.275 0.159
*0.61 0.284 0.106
*0.652 0.24 0.108
*0.672 0.227 0.102
*0.608 0.257 0.135
0.28 0.353 *0.367
*0.688 0.218 0.093
*0.577 0.27 0.153
0.093 *0.723 0.184
0.044 *0.688 0.268
*0.585 0.267 0.149
*0.541 0.285 0.174
0.096 *0.724 0.18
*0.606 0.255 0.139
*0.702 0.203 0.095
*0.575 0.269 0.156
*0.575 0.269 0.156
*0.694 0.208 0.098
*0.728 0.187 0.084
*0.737 0.182 0.081
*0.709 0.2 0.092
*0.729 0.188 0.083
*0.727 0.189 0.083
*0.575 0.269 0.156
*0.574 0.269 0.156
*0.476 0.403 0.122
*0.689 0.212 0.099
*0.722 0.191 0.086
*0.573 0.27 0.157
*0.734 0.184 0.082
*0.575 0.269 0.156
*0.71 0.198 0.091
*0.712 0.197 0.091
*0.575 0.269 0.156
*0.637 0.262 0.101
*0.598 0.258 0.143
*0.685 0.213 0.102
*0.668 0.222 0.11
*0.744 0.177 0.079
*0.677 0.219 0.105
*0.574 0.27 0.156
*0.564 0.274 0.162
*0.695 0.207 0.098
*0.694 0.208 0.099
*0.651 0.25 0.098
*0.536 0.305 0.159
0.335*0.494 0.171
*0.413 0.349 0.237
0.225*0.63 0.144
0.25 *0.514 0.236
*0.572 0.307 0.121
0.257 *0.591 0.152
0 *0.507 0.493
0.251 *0.412 0.338
0.137 *0.691 0.173
0.382 *0.475 0.143
*0.388 0.368 0.245
*0.519 0.308 0.174
*0.679 0.218 0.103
*0.571 0.277 0.152
*0.559 0.275 0.166
0.002 *0.527 0.472
*0.489 0.302 0.21
*0.661 0.24 0.099
*0.466 0.308 0.225
*0.52 0.297 0.183
*0.587 0.289 0.123
*0.432 0.323 0.245
*0.562 0.276 0.162
0.037 *0.682 0.281
*0.673 0.228 0.099
0 0.465*0.535
*0.669 0.234 0.098
*0.637 0.255 0.108
*0.455 0.314 0.232
*0.68 0.224 0.096
*0.669 0.231 0.099
*0.618 0.271 0.11



21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

BooNwoahswn ek

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3:A
3:A
3A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2:B
2:B
2:B
1.C
2:B
2:B
2:B
2:B
2:B
2:B
1.C
1.C
1C
1.C
2B
1.C
3:A
3:A
2B
3A
2:B
1.C
3A
1.C
1:.C
2:B
1.C
3A
1:.C
2:B
2B
1.C
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
2:B
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
1.C
1.C
2:B
1:.C
2:B
2:B

*0.718 0.194 0.088
*0.615 0.25 0.135
*0.73 0.187 0.083
*0.682 0.214 0.104
*0.731 0.186 0.084
*0.726 0.189 0.086
*0.63 0.243 0.127
*0.723 0.19 0.086
*0.715 0.195 0.09
*0.735 0.183 0.082
*0.692 0.208 0.1
*0.702 0.203 0.095
*0.463 0.308 0.229
*0.673 0.219 0.108
*0.572 0.268 0.16
*0.699 0.209 0.092
*0.737 0.181 0.081
*0.464 0.307 0.229
*0.706 0.201 0.093
*0.597 0.257 0.146
*0.733 0.184 0.083
*0.723 0.19 0.086
*0.703 0.207 0.09
*0.563 0.272 0.165
*0.684 0.213 0.103
*0.589 0.261 0.15
*0.563 0.272 0.165
*0.597 0.257 0.146
*0.684 0.213 0.103
*0.542 0.282 0.177
*0.686 0.22 0.094
*0.595 0.258 0.147
*0.563 0.289 0.148
0.062 *0.706 0.232
0.176 *0.684 0.139
0 *0.609 0.391
0.216 *0.633 0.151
0 *0.601 0.399
*0.452 0.322 0.226
0.028 *0.493 0.479
0.275*0.369 0.356
0.106 *0.688 0.206
0.08 *0.71 0.21
0.101 *0.718 0.181
0.001 *0.617 0.381
*0.665 0.239 0.096
*0.622 0.273 0.105
*0.695 0.214 0.091
*0.451 0.333 0.216
0.266 *0.385 0.349
*0.428 0.345 0.227
0.117 0.41 *0.473
0 0.366 *0.634
0.261 *0.385 0.354
0 0.337*0.663
0.357 *0.364 0.279
*0.67 0.229 0.101
0 0.285*0.715
*0.636 0.262 0.102
*0.548 0.297 0.155
0 *0.593 0.407
*0.709 0.203 0.087
0.082 0.432 *0.486
*0.694 0.212 0.094
0.005 *0.628 0.367
+ 0.259 *0.382 0.359
*0.608 0.26 0.132
*0.742 0.18 0.079
*0.735 0.184 0.081
*0.553 0.289 0.159
*0.744 0.178 0.078
*0.617 0.255 0.128
*0.703 0.205 0.093
*0.715 0.197 0.088
*0.715 0.197 0.088
*0.623 0.252 0.125
*0.53 0.349 0.12
*0.712 0.199 0.089
*0.716 0.196 0.088
+ 0.077 *0.675 0.248
*0.709 0.2 0.09
*0.727 0.189 0.084
*0.718 0.2 0.083
*0.707 0.203 0.09
*0.599 0.265 0.136
*0.714 0.202 0.084
*0.582 0.274 0.145
*0.582 0.274 0.145
*0.681 0.218 0.101
*0.734 0.185 0.081
*0.449 0.332 0.219
*0.737 0.184 0.079
*0.755 0.171 0.074
*0.724 0.191 0.085
+ 0.102 0.417 *0.481
*0.58 0.274 0.145
*0.636 0.244 0.12
+ 0.246 *0.58 0.174
+ *0.455 0.383 0.162
+ 0 *0.553 0.447
+ 0.265 *0.531 0.204
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0 *0.537 0.463
*0.551 0.316 0.133
0.078 0.444 *0.478
0.012 *0.561 0.427
0.128 *0.649 0.223
0.195 *0.594 0.211
0 *0.608 0.392
0  0.345*0.655
0 0.496 *0.504
*0.601 0.261 0.138
*0.645 0.243 0.112
*0.665 0.231 0.104
*0.601 0.279 0.12
*0.501 0.312 0.187
*0.552 0.288 0.159
0.12 *0.64 0.239
*0.7 0.206 0.095
*0.403 0.354 0.243
*0.651 0.233 0.116
*0.638 0.249 0.114
0  0.393*0.607
*0.402 0.352 0.245
*0.649 0.234 0.117
0.293 *0.386 0.321
*0.671 0.224 0.105
*0.657 0.238 0.105
0 0.399 *0.601
0.006 *0.569 0.424
*0.566 0.279 0.155
*0.592 0.265 0.143
*0.557 0.284 0.159
*0.565 0.28 0.155
*0.505 0.309 0.186
*0.527 0.298 0.174
*0.387 0.357 0.256
*0.709 0.199 0.092
*0.578 0.273 0.149
*0.734 0.181 0.085
*0.596 0.263 0.141
*0.694 0.207 0.099
*0.527 0.298 0.174
*0.669 0.221 0.109
*0.487 0.317 0.196
*0.664 0.225 0.111
*0.507 0.308 0.185
*0.464 0.328 0.208
*0.719 0.191 0.091
*0.448 0.334 0.218
*0.674 0.218 0.107
*0.734 0.182 0.085
*0.557 0.284 0.159
*0.71 0.198 0.092
*0.73 0.184 0.087
*0.718 0.192 0.09
*0.706 0.201 0.093
*0.719 0.191 0.09
*0.713 0.195 0.093
*0.539 0.293 0.169
*0.61 0.255 0.134
*0.719 0.192 0.089
*0.609 0.256 0.135
0.149 *0.598 0.252
0.035 *0.646 0.319
0 *0.587 0.413
0.043 *0.65 0.307
0 017 *0.83
0.002 *0.611 0.387
0.018 *0.635 0.347
0.318 *0.416 0.266
0 0.367*0.633
*0.492 0.325 0.183
0 *0.606 0.393
0.154 *0.618 0.228
*0.609 0.281 0.11
*0.51 0.369 0.121
0 *0.612 0.388
*0.45 0.426 0.124
*0.678 0.216 0.107
*0.695 0.21 0.096
*0.502 0.313 0.185
*0.574 0.312 0.114
*0.473 0.327 0.199
*0.699 0.206 0.096
0 *0.561 0.439
*0.61 0.265 0.124
0.073 0.451 *0.476
*0.685 0.218 0.097
*0.379 0.361 0.26
0 04 *0.6
*0.554 0.29 0.156
*0.527 0.354 0.119
*0.526 0.298 0.177
*0.423 0.338 0.239
*0.719 0.192 0.089
*0.727 0.187 0.087
*0.562 0.276 0.161
*0.581 0.267 0.152
*0.698 0.202 0.1
*0.591 0.262 0.147
*0.726 0.186 0.088
*0.53 0.292 0.178
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2B
2B
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2B
2B
2:B
2:B
1.C
2B
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1.C
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1.C
3:A
1.C
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1:.C
2B
3A
2:B
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3A
1.C
2:B
3A
3A
2B
1:.C
2:B
3A

*0.543 0.342 0.115
*0.745 0.174 0.081
*0.624 0.272 0.104
*0.723 0.186 0.091
*0.696 0.203 0.101
*0.705 0.206 0.089
*0.681 0.224 0.095
*0.744 0.173 0.083
*0.758 0.165 0.077
*0.718 0.191 0.091
*0.572 0.272 0.156
+ 0.03 *0.67 0.3
*0.602 0.256 0.142
*0.591 0.262 0.147
+ 0.3 *0.575 0.124
*0.746 0.173 0.081
*0.653 0.229 0.118
*0.694 0.206 0.1
*0.581 0.267 0.152
*0.732 0.182 0.086
*0.724 0.187 0.088
*0.707 0.196 0.097
*0.742 0.176 0.082
*0.595 0.26 0.145
0.051 *0.477 0.471
0.047 *0.691 0.262
0.042 *0.685 0.272
0 0.081*0.919
*0.402 0.357 0.241
0.02 *0.655 0.325
0.156 *0.713 0.131
0.372*0.378 0.25
0.066 *0.708 0.226
*0.507 0.345 0.148
0.259 *0.48 0.261
*0.523 0.346 0.131
*0.569 0.275 0.156
*0.447 0.316 0.238
0.001 *0.512 0.487
*0.662 0.237 0.101
*0.597 0.283 0.12
*0.588 0.264 0.147
*0.561 0.323 0.116
0.245 0.352 *0.403
*0.503 0.373 0.124
0 0.399 *0.601
*0.677 0.222 0.101
*0.65 0.243 0.108
0 0.38 *0.62
*0.553 0.327 0.12
*0.526 0.29 0.184
*0.584 0.279 0.137
*0.467 0.403 0.13
*0.451 0.314 0.236
*0.57 0.274 0.156
*0.594 0.258 0.147
*0.562 0.273 0.165
*0.7 0.205 0.095
*0.603 0.255 0.142
*0.71 0.198 0.092
*0.691 0.209 0.099
*0.689 0.217 0.093
*0.561 0.273 0.166
*0.561 0.273 0.166
*0.706 0.203 0.092
*0.684 0.213 0.103
*0.582 0.265 0.153
*0.561 0.273 0.166
*0.683 0.213 0.103
*0.611 0.252 0.137
*0.691 0.214 0.095
*0.61 0.251 0.139
*0.701 0.204 0.095
*0.725 0.189 0.086
*0.682 0.214 0.104
*0.717 0.195 0.088
*0.692 0.209 0.099
*0.685 0.22 0.095
*0.721 0.192 0.087
*0.712 0.197 0.09
*0.672 0.22 0.109
*0.577 0.266 0.157
*0.682 0.214 0.104
*0.684 0.221 0.095
*0.373 0.331 0.296
*0.682 0.214 0.104
*0.585 0.263 0.152
+ *0.572 0.284 0.144
+ 0.126 *0.72 0.154
0  0.394 *0.606
+ 0.108 *0.723 0.168
+ 0.248 *0.617 0.135
0 0.188*0.812
+ *0.564 0.301 0.136
+ 0.188 *0.665 0.147
0  0.305*0.695
0.182 0.362 *0.456
+ 0.187 *0.675 0.139
+ *0.493 0.347 0.16
+ 0.032 *0.671 0.297
+ 0.11 0.408 *0.482
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1.C

+ 0 0.468*0.532
+ *0.646 0.252 0.102
+ *0.646 0.247 0.107
+ *0.631 0.258 0.111
+ *0.424 0.337 0.24
0 *0.596 0.404
0 *0.597 0.403
*0.569 0.316 0.115
0 *0.592 0.408
0 *0.568 0.432
0.258 *0.591 0.151
*0.691 0.213 0.096
*0.572 0.313 0.115
*0.527 0.304 0.169
*0.578 0.283 0.139
*0.54 0.295 0.166
*0.675 0.227 0.098
*0.697 0.211 0.091
0.414 *0.452 0.135
*0.683 0.215 0.102
*0.605 0.259 0.136
*0.729 0.188 0.083
+ 0.238 0.378 *0.383
*0.585 0.269 0.146
*0.583 0.271 0.147
*0.556 0.283 0.161
*0.585 0.269 0.146
*0.693 0.209 0.098
*0.732 0.186 0.082
*0.557 0.282 0.16
*0.595 0.264 0.141
*0.693 0.209 0.098
*0.679 0.218 0.103
*0.742 0.179 0.08
*0.652 0.233 0.114
*0.585 0.269 0.146
*0.427 0.335 0.239
*0.526 0.297 0.177
*0.664 0.239 0.097
*0.722 0.192 0.086
*0.585 0.269 0.146
*0.695 0.208 0.097
*0.706 0.205 0.089
*0.686 0.214 0.101
*0.686 0.213 0.101
*0.613 0.255 0.132
*0.487 0.313 0.2
*0.734 0.184 0.082
*0.695 0.209 0.096
*0.585 0.269 0.146
*0.581 0.297 0.122
0 *0.555 0.445
*0.571 0.292 0.138
*0.531 0.308 0.161
0.288 *0.471 0.241
0.025 *0.521 0.454
0.218 0.388 *0.394
0 *0.602 0.398
0.325 *0.408 0.267
*0.56 0.317 0.123
0 *0.525 0.475
0 *0.583 0.417
0.065 *0.685 0.249
*0.662 0.23 0.109
0.12 0.319 *0.561
0.107 0.335 *0.558
*0.666 0.235 0.099
*0.678 0.226 0.096
*0.459 0.412 0.129
*0.48 0.294 0.226
0.14 0.303 *0.557
0.35 *0.509 0.141
*0.57 0.269 0.161
*0.667 0.228 0.105
*0.638 0.241 0.121
*0.601 0.271 0.128
*0.44 0.299 0.261
*0.58 0.268 0.153
*0.625 0.25 0.125
*0.621 0.276 0.104
*0.66 0.241 0.099
*0.578 0.275 0.147
*0.499 0.382 0.119
*0.697 0.209 0.094
*0.589 0.258 0.152
*0.724 0.194 0.082
*0.694 0.211 0.095
*0.697 0.21 0.093
*0.618 0.247 0.135
*0.7 0.212 0.088
*0.694 0.215 0.09
*0.7 0.209 0.091
*0.688 0.214 0.098
*0.63 0.269 0.1
*0.713 0.201 0.086
*0.618 0.247 0.135
*0.693 0.211 0.095
*0.709 0.203 0.088
+ 0.264 0.301 *0.435
*0.704 0.208 0.088
*0.717 0.199 0.084
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*0.725 0.194 0.081
*0.466 0.411 0.123
+ 0.404*0.466 0.13
*0.721 0.196 0.083
*0.455 0.295 0.249
*0.561 0.328 0.111
*0.73 0.191 0.08
*0.697 0.209 0.094
*0.617 0.248 0.135
*0.646 0.235 0.119
*0.708 0.206 0.086
*0.689 0.222 0.089
*0.701 0.208 0.091
0 0.051*0.949
0.039 0.449 *0.511
+ *0.51 0.36 0.13
0.151 *0.666 0.183
0 *0.608 0.392
0 0.424*0.576
*0.555 0.321 0.124
0.008 *0.636 0.355
0.052 *0.674 0.273
0.047 *0.673 0.28
0 *0.507 0.493
0.14 0.331*0.53
+ 0.001*0.62 0.379
0.034 *0.495 0.471
0.075*0.715 0.211
*0.686 0.227 0.087
0.037 *0.489 0.473
0.344 *0.354 0.302
*0.582 0.314 0.105
0 *0.603 0.397
*0.456 0.323 0.221
*0.593 0.272 0.135
+ *0.577 0.274 0.149
0.119 *0.723 0.159
*0.708 0.204 0.088
*0.608 0.267 0.125
0.27 *0.367 0.363
+ *0.455 0.323 0.222
*0.696 0.21 0.095
0.339 *0.356 0.305
+ *0.687 0.217 0.097
+ 0 0.394 *0.606
*0.737 0.187 0.076
*0.763 0.165 0.071
*0.767 0.163 0.07
*0.583 0.269 0.148
+ 0 *0.532 0.468
*0.584 0.269 0.148
*0.711 0.208 0.081
*0.617 0.252 0.131
*0.721 0.192 0.087
*0.506 0.303 0.191
*0.743 0.178 0.078
*0.557 0.282 0.161
*0.751 0.173 0.076
*0.376 0.345 0.278
*0.721 0.192 0.087
*0.706 0.203 0.091
*0.584 0.268 0.148
*0.643 0.238 0.119
*0.757 0.169 0.074
*0.709 0.199 0.091
*0.581 0.271 0.148
*0.72 0.194 0.086
*0.737 0.187 0.076
*0.759 0.168 0.073
*0.728 0.193 0.079
*0.735 0.185 0.08
*0.584 0.268 0.148
*0.721 0.199 0.08
*0.709 0.199 0.091
+ 0.286 *0.363 0.351
*0.596 0.263 0.141
*0.703 0.214 0.083
+ 0.193 *0.674 0.132
+ 0.001*0.62 0.379
+ 0.131*0.718 0.151
+ *0.561 0.308 0.131
+ 0.141*0.712 0.147
0  0.447 *0.553
0.144 0.397 *0.459
+ 0.304 *0.403 0.294
+ 0.005 *0.632 0.364
+ 0.251*0.622 0.127
+ 0 *0.604 0.396
+ 0.058 *0.703 0.24
+ *0.539 0.312 0.149

+ +

+ + + o+ +

+ o+ +

+

+ +

+

+ *0.65 0.247 0.103

*0.626 0.265 0.109
0.142 0.388 *0.47

*0.597 0.284 0.119
*0.619 0.274 0.107
0.245*0.622 0.133

+
+
+ *0.622 0.274 0.104
+
+

+ *0.671 0.232 0.096

0.057 *0.701 0.242
+ 0 0.383*0.617
+ 0 0.415*0.585

138

12 2B 1.C
13 2B 3:A
14 2B 1:.C
15 2:B 1.C
16 2:B 2:B
17 2B 1:.C
18 2B 2B
19 2:B 3A
20 1:.C 1.C
21 1:.C 1:.C
22 1:.C 1:.C
23 1:.C 1.C
24 1:.C 1.C
25 1:.C 1:.C
26 1:.C 3:A
27 1:.C 1.C
28 1:.C 1.C
29 1:.C 1:.C
30 1:.C 1:.C
31 1:.C 1.C
32 1:.C 1.C
33 1:.C 1:.C
34 1:.C 1:.C
35 1:.C 2:B
36 1:.C 1.C
37 1:.C 1:.C
38 1:.C 1:.C
39 1:.C 1.C
40 1:.C 1.C
41 1:.C 1:.C
42 1:C 1:C
43 1.C 1.C
44 1.C 1.C
45 1:.C 2B
46 1:C 1:C
47 1.C 1.C
48 1.C 2:B
49 1:C 1:C
50 1:C 1:.C
51 1.C 1.C
52 3:A 2B
53 3:A 2B
54 3:A 1:.C
55 3A 2B
56 3:A 2B
57 3:A 2B
58 3:A 2B 0.206 *0.515 0.28
59 3:A 2:B 0.054 *0.698 0.248
60 3:A 3A 0  0.443*0.557

61 3:A 2B+ 0.052*0.69 0.258
62 3:A 2B+ 011 *0.718 0.172
63 3:A 2B+ 0 *0.523 0.477

64 3:A 1:C + *0.544 0.318 0.138

+ *0.396 0.348 0.257
+ 0.186 0.382 *0.432
+ *0.654 0.238 0.108
+ *0.621 0.251 0.128
0.285 *0.368 0.347
+ *0.415 0.343 0.242
0.043 *0.688 0.269
+ 0.098 0.407 *0.495
*0.728 0.187 0.085
*0.708 0.204 0.088
*0.627 0.247 0.126
*0.728 0.188 0.084
*0.755 0.17 0.076
*0.733 0.184 0.083
+ 0.094 0.409 *0.497
*0.584 0.268 0.148
*0.736 0.182 0.082
*0.588 0.267 0.145
*0.717 0.194 0.088
*0.566 0.277 0.157
*0.744 0.177 0.079
*0.621 0.249 0.13
*0.699 0.205 0.096
+ 0.306 *0.564 0.13
*0.693 0.209 0.099
*0.742 0.178 0.08
*0.708 0.2 0.093
*0.737 0.182 0.081
*0.724 0.19 0.086
*0.708 0.201 0.091
*0.699 0.205 0.096
*0.63 0.244 0.125
*0.563 0.279 0.159
+ 0.171*0.691 0.138
*0.693 0.21 0.097
*0.566 0.276 0.158
+ 0.33 *0.541 0.129
*0.727 0.189 0.084
*0.725 0.193 0.082
*0.621 0.249 0.13
0.042*0.48 0.478
0.412*0.418 0.171
*0.47 0.399 0.131
0.284 *0.388 0.328
0.199 *0.644 0.158
0 *0.531 0.469

Stratified cross-validation ===
Summary ===

Correctly Classified Instances 398

56.2147 %

Incorrectly Classified Instances 310
43.7853 %

Kappa statistic 0.2221
Mean absolute error 0.3453

Root mean squared error 0.416

Relative absolute error 83.5259 %
Root relative squared error 91.5274 %
Total Number of Instances 708

Geleneksel

siniflandirma icin SVM
polykernel %66 boliimlii
test ciktilar

=== Run information ===

Scheme:weka.classifiers.functions.SMO -D -no-
checks -C 1.0 -L 0.0010 -P 1.0E-12-N 0 -M -V -1 -
W1-K
"weka.classifiers.functions.supportVector.PolyKerne
1-C 250007 -E 1.0"
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute.Remove-R1-3,6-
8
Instances: 708
Attributes: 3

GnlkTuketim

Fiyat

GLN
Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#, actual, predicted, error, probability
distribution
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100
101

3A
2B
1.C
1.C
2:B
3A
3A
3A
2:B
1.C
1.C
1.C
1.C
2B
2B
2:B
1.C
1.C
3A
2:B
3:A
2B
3A
1.C
2:B
2B
2B
1.C
1.C
3A
2B
1.C
3:A
1.C
2B
1.C
1.C
1.C
2B
2:B
2:B
3A
2B
1.C
1.C
2B
2B
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
3:A
1.C
1.C
2B
1.C
1.C
1.C
1.C
2:B
1.C
2B
3A
2:B
1.C
3A
2:B
3:A
2B
1.C
2:B
2:B
2B
1.C
1.C
2:B
2B
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
1.C
1.C
1.C
3A
2:B
1.C
2B
3:A
3A
1.C

2B
2B
1.C
1C
1C
2B
2B
3A
3:A
1.C
1.C
1.C
1.C
1.C
3A
3:A
1.C
1.C
2B
1.C
2:B
1.C
1.C
1.C
1.C
3A
2B
1.C
1.C
2:B
1.C
1.C
2:B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2B
1:.C
2:B
1.C
1.C
1:.C
1:.C
1.C
3A
1:.C
1:.C
2B
2:B
3A
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
1.C
1.C
1.C
2:B
1.C
1.C
2B
1:.C
2:B
1.C

+ 0.275*0.573 0.152

0.273 *0.364 0.363
*0.674 0.209 0.118
*0.695 0.197 0.108

+ *0.682 0.21 0.108
+ 0.365*0.483 0.151
+ 0.152*0.668 0.181

0.078 0.423 *0.499

+ 0 0.284*0.716

*0.737 0.172 0.091
*0.696 0.196 0.108
*0.489 0.298 0.213
*0.73 0.177 0.093
+ *0.435 0.319 0.246
+ 0.104 0.406 *0.491
+ 0 0.339*0.661
*0.706 0.192 0.102
*0.621 0.237 0.142
+ 0 *0.54 046
+ *0.682 0.207 0.111
+ 0.094 *0.704 0.202
+ *0.592 0.26 0.148
+ *0.536 0.289 0.175
*0.554 0.269 0.177
+ *0.599 0.255 0.146
+ 0.214 0.376 *0.41
0.296 *0.554 0.15
*0.714 0.186 0.1
*0.694 0.198 0.108
+ 0.368 *0.45 0.182
+ *0.691 0.204 0.105
*0.44 0.316 0.245
+ 0.304 *0.544 0.152
*0.719 0.183 0.098
+ 0 0.429*0.571
*0.715 0.185 0.1
*0.689 0.2 0.111
*0.683 0.203 0.113
+ *0.644 0.24 0.116
+ *0.65 0.223 0.127
+ *0.677 0.213 0.11
+ 0.03 *0.489 0.481
+ *0.586 0.286 0.128
*0.702 0.194 0.105
*0.679 0.207 0.114
+ *0.587 0.287 0.125
+ *0.393 0.332 0.275
*0.562 0.266 0.172
*0.68 0.205 0.115
+ *0.359 0.343 0.298
+ *0.647 0.228 0.125
*0.731 0.176 0.093
*0.674 0.209 0.118
*0.722 0.182 0.096
*0.576 0.259 0.165
+ 0.055*0.681 0.264
*0.702 0.193 0.105
*0.579 0.257 0.163
0 *0.575 0.424
*0.674 0.209 0.118
+ 0.081*0.703 0.216
*0.724 0.181 0.095
*0.665 0.226 0.109
+ *0.559 0.268 0.173
*0.576 0.259 0.164
+ *0.683 0.211 0.106
0 0.411*0.589
+ *0.534 0.284 0.182
*0.554 0.269 0.177
+ 0.273 *0.381 0.346
0.337 *0.348 0.315
0 0.33 *0.67
+ *0.405 0.333 0.263
*0.699 0.199 0.101
+ *0.52 0.286 0.194
+ *0.53 0.287 0.183
+ *0.543 0.278 0.18
*0.588 0.253 0.159
*0.693 0.198 0.109
+ *0.491 0.297 0.212
+ *0.607 0.245 0.148
*0.685 0.204 0.112
*0.694 0.199 0.107
*0.625 0.235 0.14
*0.657 0.233 0.11
*0.72 0.182 0.097
*0.554 0.269 0.177
0.277 *0.364 0.359
*0.579 0.258 0.164
*0.697 0.201 0.102
0.134 *0.705 0.161
*0.722 0.181 0.097
*0.706 0.195 0.099
*0.68 0.205 0.115
+ 0.054 *0.679 0.267
+ *0.651 0.232 0.118
*0.579 0.258 0.164
0.001 *0.579 0.42
+ *0.51 0.299 0.191
+ 0.012*0.615 0.372
*0.708 0.192 0.099

102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

1.C
2B
1.C
1.C
2:B
2B
2B
2:B
1.C
1.C
2B
1.C
2:B
2B
1.C
2:B
2:B
2B
3A
3A
2:B
2B
2B
1.C
1.C
3A
3A
2:B
1.C
1.C
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2B
1.C
1.C
2:B
1.C
1.C
3A
1.C
1.C
3A
2:B
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
2B
2B
1.C
3A
3A
3A
1.C
2:B

2B

1.C
1.C
1.C
2B

1.C
2:B

1.C
3A
2:B

1.C
3A
2B

3A
3A
1.C
2B

1.C
2:B

3A
1.C

3A
1.C

1.C

1.C

1.C

1.C

1.C

2B

3A
3A
3A

1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2B
1.C
2:B
1.C
1.C
1.C
2.B
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
3A
1.C
1.C
3:A
1.C
1.C
2:B
1.C
1.C
2B
1.C
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
1.C
2B
1.C
3A
2:B
1.C
1.C
1:.C
2:B
2B
1.C
2:B
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
3A
1.C
2B

*0.554 0.269 0.177
+ *0.663 0.222 0.116
*0.433 0.425 0.142
*0.728 0.179 0.094
+ 0 0.366 *0.634
+ *0.589 0.263 0.148
+ *0.578 0.268 0.154
+ *0.599 0.251 0.15
*0.71 0.191 0.099
*0.671 0.21 0.119
+ *0.664 0.216 0.12
*0.649 0.222 0.129
0.309 *0.356 0.334
0 *0.551 0.449
*0.724 0.18 0.096
0.085*0.705 0.21
+ *0.439 0.319 0.242
+ *0.688 0.204 0.108
+ *0.498 0.335 0.167
+ 0.075*0.698 0.227
+ *0.636 0.249 0.115
+ *0.556 0.274 0.17
+ *0.514 0.347 0.139
*0.628 0.256 0.116
*0.698 0.201 0.102
+ *0.533 0.327 0.141
0.099 0.422*0.479
+ *0.54 0.279 0.181
*0.703 0.194 0.103
*0.652 0.22 0.127
+ *0.657 0.23 0.113
+ *0.411 0.327 0.262
+ *0.426 0.326 0.248
*0.634 0.231 0.135
*0.67 0.211 0.119
*0.674 0.209 0.118
*0.734 0.174 0.092
*0.698 0.197 0.105
0 *0.526 0.474
+ *0.567 0.265 0.168
+ *0.689 0.206 0.105
+ 0.102 0.407 *0.492
*0.439 0.316 0.245
*0.697 0.2 0.103
+ 0 0.363*0.637
*0.57 0.262 0.168
*0.674 0.209 0.118
+ 0.298 *0.534 0.168
*0.684 0.203 0.113
*0.579 0.258 0.164
+ 0.296 *0.541 0.163
+ *0.588 0.286 0.126
*0.713 0.188 0.099
*0.664 0.215 0.121
0 0.151*0.849
*0.544 0.274 0.182
*0.712 0.188 0.099
*0.711 0.189 0.1
0  0.496 *0.504
*0.57 0.262 0.168
*0.68 0.205 0.115
+ *0.446 0.314 0.24
+ *0.67 0.217 0.112
*0.692 0.204 0.104
+ 0.066 *0.69 0.244
+ *0.577 0.277 0.145
0.252 0.373*0.374
*0.554 0.269 0.177
+ *0.671 0.216 0.113
+ *0.658 0.22 0.122
*0.554 0.269 0.177
*0.579 0.257 0.163
*0.729 0.178 0.093
0.106 *0.711 0.182
*0.707 0.191 0.102
+ *0.638 0.231 0.131
*0.492 0.296 0.212
+ 0.001*0.581 0.418
+ *0.523 0.284 0.193
*0.674 0.209 0.118
+ 0.117 *0.708 0.175
+ *0.679 0.212 0.109
0 047 *0.53
+ 0.011*0.519 0.47
*0.729 0.177 0.094
+ *0.669 0.214 0.117
*0.674 0.209 0.118
0.014 *0.514 0.472
+ 0.358*0.382 0.26
*0.554 0.269 0.177
+ 0.045*0.669 0.286
*0.701 0.195 0.104
*0.37 0.338 0.292
*0.722 0.181 0.097
*0.714 0.187 0.099
*0.372 0.338 0.29
*0.712 0.188 0.1
+ *0.526 0.284 0.19
0.179 0.39 *0.431
+ *0.574 0.292 0.134
+ 0.144*0.68 0.175

139

203 3A 2B
204 1.C 1:C
205 1C 1:C *0.682 0.204 0.114
206 1:.C 1:C *0.524 0.283 0.193
207 1:.C 3:A  + 0.125 0.396 *0.479
208 1.C 1:.C *0.617 0.239 0.144
209 2B 1:.C *0.566 0.267 0.167
210 3A 1.C *0.544 0.298 0.158
211 1:.C 1:C *0.68 0.205 0.115

212 3A 3A 0  0.499 *0.501

213 2B 1:.C *0.691 0.204 0.105
214 2:B 1:C *0.552 0.277 0.171
215 2:B 3:A 0  0.356 *0.644

216 2B 3A 0.113 0.401 *0.486
217 2B 1:.C *0.654 0.225 0.122
218 3A 2:B 0.127 *0.692 0.181
219 3A 2:B 0.015 *0.621 0.364
220 1.C 1:.C *0.717 0.187 0.096
221 1:.C 1:.C *0.697 0.201 0.102
222 1:.C 1:C *0.68 0.205 0.115

223 1:.C 1:C *0.694 0.202 0.104
224 1.C 1:.C *0.553 0.27 0.177

225 1.C 1:.C *0.709 0.192 0.099
226 1:.C 1:C *0.716 0.185 0.098
227 1:.C 1:C *0.579 0.258 0.164
228 1.C 1:.C *0.579 0.258 0.164
229 2B 2B 0.137 *0.704 0.159
230 1:.C 1:C *0.681 0.214 0.105
231 2:B 1:C *0.64 0.241 0.119
232 3A 1:.C + *0.571 0.29 0.139
233 1.C 1:.C *0.697 0.196 0.107
234 1.C 1.C *0.668 0.225 0.108
235 3A 2:.B  + 0.047*0.672 0.281
236 1.C 1:.C *0.578 0.258 0.164
237 1.C 1:.C *0.605 0.245 0.15

238 3A 3A 0 0.139 *0.861

239 1:.C 1.C *0.615 0.24 0.145

240 1.C 1:.C *0.583 0.256 0.161
241 2B 2B 0.096 *0.71 0.195

+ 0.337*0.512 0.151
*0.553 0.27 0.177

+ +

+ o+ o+ o+ o+

+

= Evaluation on test split ===
= Summary ===

Correctly Classified Instances 140

58.0913 %

Incorrectly Classified Instances 101
41.9087 %

Kappa statistic 0.2668

Mean absolute error 0.3501
Root mean squared error 0.4192
Relative absolute error 84.4128 %
Root relative squared error 91.7332 %
Total Number of Instances 241

Geleneksel
siniflandirma icin SVM
normalized-polykernel
egitim ciktilar:

=== Run information ===

Scheme:weka.classifiers.functions.SMO -D -no-
checks -C 1.0 -L 0.0010 -P 1.0E-12-N0-M -V -1 -
W1-K
"weka.classifiers.functions.supportVector.Normalize
dPolyKernel -C 250007 -E 2.0"

Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-

weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8

Instances: 708
Attributes: 3
GnlkTuketim
Fiyat
GLN
Test mode:evaluate on training data

=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.453 0.381 0.166
2 1.C 1.C *0.623 0.267 0.11

3 2B 1.C + *0.56 0.314 0.126
4 1.C 2:B  + 0.355*0.427 0.218
5 1.C 1.C *0.426 0.395 0.179
6 1.C 1.C *0.461 0.377 0.162
7 3A 3A 0.168 0.403 *0.428
8 2B 2B 0.372*0.42 0.207

9 2B 1:.C + *0.625 0.266 0.109

10 2B 1.C
11 1.C 1.C
12 1.C 1.C
13 1.C 1.C

+ *0.627 0.264 0.109
*0.628 0.263 0.109
*0.603 0.283 0.114
*0.612 0.276 0.112



14
15
16
17
18
19
20
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22
23
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
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51
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54
55
56
57
58
59
60
61
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63
64
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67
68
69
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71
72
73
74
75
76
77
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79
80
81
82
83
84
85
86
87
88
89
2
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22
23
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%5
%
97
%8
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

1.C
1.C
1.C
1.C
1.C
2B
1.C
2:B
1.C
2B
2B
1.C
3A
2B
3A
2:B
2:B
1.C
1.C
1.C
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2:B
2:B
1.C
2B
2:B
1.C
3A
1.C
1.C
3:A
3A
3A
1.C
1.C
2B
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
2B
1.C
2:B
3A
3A
3:A
1.C
2B
3A
3:A
3:A
3A
2B
1.C
2:B
1.C
2:B
3:A
1.C
1.C
3:A
3:A
3A
3A
3:A
1.C
3A
1.C
3:A
1.C
2B
2B
2B
2B
3A
2B
2B
2B
1.C
2B
1.C
1.C
3A
2B
2B
2B
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
1.C
2:B
2B
2B
2:B
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
2:B
1.C
3:A
2:B
3A
3A
1.C
3:A
3A
3A
1.C
1.C
1.C
3A
3:A
3:A
3A
3A
3:A
3:A
2:B
2:B
3A
3:A
1.C
1.C
3A
2:B
1.C
2B
2:B
1.C
1.C
1.C
3A
2B
3A
3A
2:B
3A
3A
3A
1.C
3A
1.C
1.C
3A
3A
3:A
3:A
3:A
1.C
3A
3:A
3:A
1.C
1.C
1:.C
1:.C
2B
1.C
1:.C
2:B
1.C

*0.597 0.288 0.116
*0.629 0.262 0.109
*0.606 0.281 0.113
*0.627 0.264 0.109
*0.598 0.286 0.115
+ *0.598 0.287 0.115
*0.624 0.266 0.11
+ *0.625 0.266 0.11
*0.628 0.263 0.109
+ *0.623 0.267 0.11
+ *0.627 0.264 0.109
*0.629 0.262 0.109
0.159 0.361 *0.479
0.271 *0.446 0.282
0.168 0.344 *0.488
+ *0.419 0.399 0.182
0.375 *0.419 0.206
+ 0.237*0.445 0.318
+ 0.181*0.418 0.401
+ 0.369 *0.422 0.209
+ 0.161 0.389 *0.45
0.285 *0.445 0.269
+ *0.544 0.325 0.131
*0.624 0.267 0.11
*0.623 0.267 0.11
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
+ *0.627 0.263 0.109
+ *0.628 0.263 0.109
+ *0.628 0.263 0.109
+ *0.629 0.262 0.109
*0.629 0.262 0.109
+ *0.609 0.278 0.113
0.196 *0.429 0.375
+ 0.267 *0.447 0.287
+ 0.184 *0.421 0.395
*0.626 0.264 0.109
+ 0.159 0.381 *0.46
+ 0.307 *0.441 0.252
0.159 0.367 *0.475
0.167 0.345 *0.487
*0.629 0.262 0.109
+ 0.166 0.348 *0.487
+ 0.168 0.344 *0.487
+ 0.166 0.347 *0.487
+ *0.628 0.263 0.109
+ *0.628 0.263 0.109
*0.623 0.267 0.11
0.169 0.344 *0.488
0.168 0.344 *0.488
0.168 0.344 *0.488
0.168 0.344 *0.488
0.169 0.344 *0.488
0.168 0.344 *0.488
0.168 0.344 *0.488
0.312*0.44 0.248
0.259 *0.447 0.295
0.168 0.344 *0.488
0.162 0.355 *0.484
+ *0.628 0.263 0.109
+ *0.627 0.264 0.109
0.159 0.378 *0.463
+ 0.306 *0.442 0.252
+ *0.628 0.263 0.109
0.184 *0.421 0.395
+ 0.263*0.447 0.29
+ *0.533 0.333 0.135
*0.629 0.262 0.109
+ *0.598 0.287 0.115
0.164 0.351 *0.486
+ 0.328 *0.436 0.237
+ 0.16 0.361*0.48
0.158 0.368 *0.473
+ 0.206 *0.435 0.358
0.168 0.344 *0.488
0.158 0.371 *0.471
0.169 0.344 *0.488
*0.591 0.292 0.117
0.159 0.365 *0.476
*0.629 0.262 0.109
+ *0.629 0.263 0.109
0.168 0.344 *0.488
0.169 0.344 *0.488
0.169 0.344 *0.488
0.169 0.344 *0.488
0.169 0.344 *0.488
*0.615 0.274 0.111
0.169 0.344 *0.488
0.169 0.344 *0.488
0.169 0.344 *0.488
*0.612 0.276 0.112
+ *0.571 0.306 0.123
*0.629 0.262 0.109
*0.62 0.269 0.11
+ 0.201 *0.433 0.366
+ *0.626 0.265 0.109
+ *0.54 0.328 0.132
0.269 *0.446 0.284
*0.624 0.266 0.11

+ o+ o+t

+
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

2B
1.C
2B
2:B
1.C
2B
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
3A
2B
2B
2:B
3A
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
2:B
2:B
2B
2B
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
2:B
3A
3A
3A
2B
1.C
1.C
2:B
2B
2B
1.C
2:B
2B
1.C
1.C
1.C
1.C
3A
3A
2:B
1.C
2B
2:B
2:B
2B
1.C
2:B
2:B
2B
2B
2:B
3A
2B

1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
2:B
3A
1.C
3A
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
3A
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
3A
3A
3A
1.C
1.C
1.C
3:A
3A
3A
1.C
3:A
1.C
1.C
1.C
3:A
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
1.C

+ *0.629 0.262 0.109
*0.57 0.307 0.123
+ *0.629 0.262 0.109
+ *0.628 0.263 0.109
*0.624 0.266 0.11
*0.406 0.405 0.189
0.161 0.357 *0.482
0.168 0.345 *0.487
0.206 *0.435 0.359
0.168 0.345 *0.487
*0.629 0.262 0.109
0.168 0.345 *0.487
*0.618 0.271 0.111
*0.627 0.264 0.109
0.332 *0.435 0.233
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
0.165 0.348 *0.487
0.16 0.359 *0.481
0.163 0.352 *0.485
0.168 0.344 *0.488
+ *0.618 0.271 0.111
*0.616 0.273 0.111
0.168 0.344 *0.488
*0.628 0.263 0.109
*0.627 0.264 0.109
*0.627 0.264 0.109
*0.625 0.265 0.109
*0.548 0.322 0.13
*0.629 0.262 0.109
*0.629 0.262 0.109
+ *0.628 0.263 0.109
*0.625 0.266 0.11
*0.625 0.266 0.11
*0.62 0.27 0.11
*0.627 0.264 0.109
*0.628 0.263 0.109
*0.484 0.363 0.153
*0.626 0.265 0.109
*0.621 0.269 0.11
*0.628 0.263 0.109
*0.615 0.274 0.111
*0.624 0.266 0.11
*0.623 0.267 0.11
+ *0.609 0.278 0.113
*0.629 0.262 0.109
+ *0.626 0.264 0.109
+ *0.622 0.268 0.11
+ 0.166 0.347 *0.487
+ 0.164 0.35 *0.486
*0.51 0.347 0.143
*0.628 0.263 0.109
+ *0.629 0.263 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.624 0.266 0.11
*0.627 0.264 0.109
+ 0.203 *0.433 0.364
*0.629 0.262 0.109
*0.624 0.266 0.11
*0.626 0.265 0.109
+ *0.626 0.265 0.109
+ *0.624 0.266 0.11
0.166 0.347 *0.487
0.163 0.352 *0.485
0.158 0.371*0.47
+ *0.584 0.297 0.119
*0.612 0.276 0.112
*0.453 0.381 0.166
+ 0.169 0.344 *0.488
+ 0.169 0.344 *0.488
+ 0.158 0.374 *0.468
*0.617 0.272 0.111
+ 0.161 0.357 *0.482
+ *0.608 0.279 0.113
*0.6 0.285 0.115
*0.622 0.268 0.11
+ 0.168 0.344 *0.488
*0.629 0.263 0.109
0.16 0.359 *0.481
0.165 0.348 *0.487
+ *0.628 0.263 0.109
*0.629 0.262 0.109
+ *0.629 0.262 0.109
+ *0.629 0.262 0.109
+ *0.629 0.262 0.109
+ *0.629 0.262 0.109
*0.629 0.262 0.109
+ *0.559 0.314 0.126
+ *0.464 0.375 0.161
+ *0.628 0.263 0.109
+ *0.57 0.307 0.123
+ 0.168 0.345*0.487
0.165 0.348 *0.487
+ *0.6 0.285 0.115

+ + + +

+ + + + +
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216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

2B
2B
3A
3A
2B
2B
2B
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
2B
2B
1.C
3A
2B
2B
3A
3A
1.C
1.C
3A
2B
3A
3A
2B
3A
3A
1.C
3A
3A
2B
1.C
3A
2B
3A
1.C
1.C
2B
1.C
1.C
1.C
2B
2B
2B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
2B
1.C
2B
2B
3A
3A
2B
2B
1.C
1.C
1.C
3A
1.C

1C
3A
1.C
3A
1C
1.C
1.C
1C
2:B
2B
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1C
1.C
1.C
1.C
2:B
2B
3A
3A
1C
1.C
3A
1.C
3A
2B
1.C
1.C
3A
1.C
3A
3A
1.C
1.C
3A
1.C
3A
1.C
1.C
3A
1.C
1.C
1.C
3A
3A
3A
3A
3A
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
3A
1C
1.C

3A
1.C

3A
1.C

1.C

1.C

1.C
1.C
1.C

1:.C

1:.C

1.C

1.C

1:.C

1:.C

1:.C

1:.C

1:.C

1:.C

1.C

1.C

1:.C

3A
3A

+

*0.628 0.263 0.109
0.165 0.396 *0.439
+ *0.627 0.264 0.109
0.158 0.375 *0.467
+ *0.629 0.262 0.109
*0.625 0.266 0.11
*0.62 0.269 0.11
*0.629 0.263 0.109
0.228 *0.443 0.329
+ 0.362*0.424 0.214
*0.598 0.287 0.115
*0.621 0.268 0.11
*0.625 0.266 0.109
*0.624 0.267 0.11
*0.626 0.265 0.109
*0.627 0.264 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.625 0.266 0.109
+ *0.611 0.276 0.112
0.257 *0.447 0.297
0.21 *0.437 0.354
0.163 0.352 *0.485
0.158 0.372*0.469
*0.62 0.27 0.11
*0.618 0.271 0.111
0.162 0.354 *0.484
+ *0.629 0.262 0.109
0.159 0.367 *0.475
+ 0.191*0.427 0.382
*0.56 0.314 0.126
*0.582 0.299 0.12
0.159 0.362 *0.479
*0.627 0.264 0.109
0.168 0.344 *0.488
0.161 0.356 *0.483
+ *0.627 0.264 0.109
*0.629 0.263 0.109
0.164 0.35 *0.486
+ *0.613 0.275 0.112
0.168 0.345 *0.487
*0.605 0.281 0.114
*0.629 0.262 0.109
+ 0.168 0.344 *0.488
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
+ 0.169 0.344 *0.488
+ 0.169 0.344 *0.488
+ 0.169 0.344 *0.488
0.168 0.344 *0.488
+ 0.158 0.372*0.47
*0.593 0.291 0.117
*0.582 0.298 0.12
*0.534 0.331 0.134
+ *0.625 0.265 0.109
+ 0.164 0.394 *0.442
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.605 0.281 0.114
*0.595 0.289 0.116
+ 0.168 0.345*0.487
*0.621 0.269 0.11
*0.599 0.286 0.115
*0.596 0.288 0.116
*0.627 0.264 0.109
*0.625 0.266 0.109
+ *0.61 0.277 0.112
*0.628 0.263 0.109
+ 0.158 0.368 *0.473
+ 0.168 0.345*0.487
*0.627 0.264 0.109
*0.621 0.269 0.11
+ 0.168 0.345*0.487
*0.629 0.262 0.109
+ 0.166 0.347 *0.487
*0.629 0.262 0.109
+ *0.628 0.263 0.109
*0.628 0.263 0.109
+ *0.504 0.351 0.145
+ *0.608 0.279 0.113
+ *0.623 0.267 0.11
*0.629 0.262 0.109
*0.629 0.262 0.109
+ *0.628 0.263 0.109
*0.629 0.262 0.109
+ *0.628 0.263 0.109
+ *0.627 0.264 0.109
+ *0.623 0.267 0.11
+ *0.625 0.265 0.109
+ *0.627 0.264 0.109
+ *0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.522 0.34 0.139
0.168 0.344 *0.488
+ 0.166 0.399 *0.435

+

+ +

+ + + + +

+ +



317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
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346
347
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349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
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385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417

1.C
2B
1.C
1.C
3A
2B
2B
2B
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
3A
2B
2B
1.C
1.C
2B
3A
1.C
2B
1.C
1.C
1.C
3A
2B
2B
2B
3A
2B
3A
2B
2B
2B
2B
2B
2B
1.C
3A
3A
3A
2B
2B
1.C
1.C
2B
1.C
3A
3A
2B
1.C
1.C
3A
3A
3A
3A
3A
2B
3A
2B
1.C
1.C
1.C
2B
3A
1.C
1.C
3A
1.C
2B
2B
1.C
1.C
1.C
1.C
2B
3A
3A
1.C
2B
3A
1.C
1.C
2B
3A
3A
2B
3A
1.C
3A
3A

1C
1.C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.Cc
1.C
1.C
2:B
1.C
2:B
2:B
1.C
3A
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
1.C
3A
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
3A
1.C
3A
3A
1.C
1.C
1.C
1.C
2:B
3A
1:.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
3A
3A
3A
1.C
1.C
1.C

*0.629 0.262 0.109
+ *0.491 0.359 0.15
*0.629 0.262 0.109
*0.626 0.265 0.109
0.168 0.403 *0.43

0.168 0.344 *0.488

0.168 0.344 *0.488
0.168 0.344 *0.488
0.168 0.344 *0.488

0.168 0.344 *0.487

0.168 0.344 *0.488
0.168 0.344 *0.488
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.627 0.264 0.109
*0.61 0.277 0.112
*0.58 0.3 0.12
*0.597 0.288 0.116
*0.618 0.271 0.111
*0.624 0.267 0.11
+ *0.627 0.263 0.109
+ *0.629 0.263 0.109
+ *0.627 0.264 0.109
+ *0.629 0.262 0.109
+ 0.159 0.363 *0.478

*0.628 0.263 0.109

*0.629 0.262 0.109
+ *0.541 0.327 0.132
+ *0.448 0.384 0.168

*0.629 0.262 0.109
+ *0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.424 0.396 0.18
*0.562 0.313 0.125
*0.627 0.264 0.109
*0.628 0.263 0.109
0.165 0.398 *0.437
+ *0.536 0.33 0.134
+ *0.501 0.353 0.146
+ *0.514 0.345 0.141
+ *0.485 0.363 0.153

0.341*0.432 0.227
+ *0.43 0.393 0.177

0.31 *0.441 0.249

0.374*0.42 0.206

*0.598 0.287 0.115

0.172 0.408 *0.42

0.159 0.366 *0.475
+ *0.6 0.285 0.115
+ *0.57 0.307 0.123
+ *0.627 0.264 0.109

*0.628 0.263 0.109

*0.628 0.263 0.109
+ *0.628 0.263 0.109
*0.552 0.319 0.128
*0.528 0.335 0.136
*0.508 0.349 0.144
*0.436 0.39 0.174
0.197 *0.43 0.373
*0.616 0.273 0.111
0.158 0.375 *0.467
+ *0.627 0.264 0.109
0.163 0.352 *0.485
0.164 0.35 *0.486
*0.625 0.266 0.11
0.168 0.344 *0.488
*0.629 0.262 0.109
*0.617 0.272 0.111
*0.629 0.262 0.109
*0.626 0.264 0.109
*0.625 0.266 0.11
+ *0.601 0.285 0.115
*0.585 0.296 0.119
0.369 *0.422 0.209
*0.629 0.262 0.109
0.158 0.37 *0.471
*0.628 0.263 0.109
+ 0.168 0.344 *0.488
+ 0.168 0.344 *0.488

*0.617 0.272 0.111

*0.625 0.266 0.11

*0.629 0.262 0.109

*0.629 0.262 0.109

0.194 *0.428 0.378

0.16 0.36 *0.48
+ *0.588 0.294 0.118

*0.595 0.289 0.116
+ *0.614 0.275 0.112
+ *0.614 0.274 0.112

*0.618 0.271 0.111

*0.623 0.267 0.11

0.191 *0.426 0.383

0.165 0.349 *0.486

0.162 0.392 *0.446
+ 0.165 0.398 *0.437

0.168 0.345 *0.487

*0.628 0.263 0.109
+ *0.626 0.265 0.109
+ *0.625 0.266 0.109

+ o+ o+ +

+ o+ 4+ o+

+ o+ o+ o+

+ o+

418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
201
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518

3A
3A
2B
2:B
2:B
3A
2B
3A
2:B
2B
2B
1.C
1.C
3A
3A
2:B
2:B
1.C
2B
2:B
1.C
1.C
2B
2:B
3A
3A
2B
3A
2:B
2B
3A
3A
3A
3A
3A
2:B
3A
2B
1.C
1.C
1.C
2B
2B
1.C
1.C
2B
1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
2:B
2:B
3A
1.C
3A
2:B
3A
2B
2:B
3A
1.C
1.C
3A
3A
2B
3A
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
1.C
2:B
2:B
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2:B
2B
2B
2:B
2:B
1.C

3A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
2:B
1.C
1.C
3A
2:B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
1.C
3A
3A
3A
1.C
1.C
1.C
1.C
3A
1.C
1.C
2:B
1.C
1.C
2:B
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
2:B
1.C
1.C
1.C
3A
1.C
1.C
1.C
2:B
1.C
2:B
2:B
1.C
1.C
3:A
1.C
3A
1.C
3:A
2:B
1.C
3A
1.C
3:A
1.C
1.C
1.C
3A
3A
3A
3A
1.C
2B
2B
1.C
2:B
2B
1.C
3A
3:A
1.C

0.175 0.412*0.413
*0.628 0.263 0.109
*0.626 0.264 0.109
*0.629 0.262 0.109
*0.627 0.264 0.109
*0.574 0.304 0.122
*0.628 0.263 0.109
0.161 0.388 *0.451
*0.606 0.281 0.113
*0.578 0.302 0.121
*0.604 0.282 0.114
*0.622 0.268 0.11
*0.628 0.263 0.109
+ *0.629 0.262 0.109
0.168 0.344 *0.488
+ *0.489 0.36 0.151
0.285 *0.445 0.269
*0.571 0.306 0.123
*0.587 0.295 0.118
0.159 0.381 *0.459
0.24 *0.445 0.314
*0.435 0.391 0.174
*0.611 0.276 0.112
0.163 0.351 *0.485
*0.629 0.262 0.109
*0.565 0.311 0.125
*0.568 0.308 0.123
*0.452 0.382 0.166
*0.55 0.321 0.129
*0.601 0.285 0.115
0.169 0.344 *0.488
+ *0.582 0.298 0.119
0.168 0.344 *0.488
+ *0.622 0.268 0.11
0.169 0.344 *0.488
+ 0.169 0.344 *0.488
0.169 0.344 *0.488
+ *0.523 0.339 0.138
*0.622 0.268 0.11
*0.615 0.274 0.111
*0.596 0.288 0.116
+ 0.168 0.344 *0.488
+ *0.597 0.287 0.115
*0.571 0.306 0.123
+ 0.349 *0.429 0.222
+ *0.607 0.28 0.113
*0.629 0.262 0.109
+ 0.178*0.415 0.408
*0.629 0.262 0.109
0.16 0.361 *0.48
*0.629 0.262 0.109
*0.627 0.264 0.109
*0.629 0.262 0.109
+ *0.627 0.264 0.109
*0.627 0.264 0.109
+ *0.629 0.262 0.109
+ *0.629 0.262 0.109
0.161 0.388 *0.451
*0.543 0.325 0.131
0.161 0.357 *0.482
0.242 *0.445 0.312
*0.568 0.308 0.123
*0.625 0.266 0.11
*0.551 0.32 0.129
0.159 0.361 *0.479
*0.629 0.262 0.109
*0.625 0.266 0.11
+ *0.629 0.262 0.109
+ 0.353*0.428 0.219
+ *0.629 0.262 0.109
+ 0.228 *0.443 0.329
0.183*0.42 0.396
*0.629 0.262 0.109
*0.629 0.262 0.109
+ 0.158 0.371*0.471
*0.554 0.319 0.128
+ 0.165 0.349 *0.486
*0.539 0.328 0.133
+ 0.16 0.359 *0.481
+ 0.205*0.434 0.361
+ *0.629 0.263 0.109
+ 0.168 0.345*0.487
+ *0.629 0.262 0.109
+
+
+
+

+ o4+ o+ o+

+ 4+ o+

+ o+ +

b+ o+t

[

0.169 0.344 *0.488
*0.629 0.262 0.109
*0.629 0.263 0.109
*0.588 0.294 0.118
0.163 0.353 *0.485
0.162 0.353 *0.485
0.168 0.345 *0.487
0.168 0.344 *0.488
+ *0.626 0.264 0.109
+ 0.177 *0.414 0.41
+ 0.24 *0.445 0.315
+ *0.575 0.304 0.122
0.181 *0.418 0.401
0.263 *0.447 0.291
+ *0.499 0.354 0.147
+ 0.17 0.406 *0.424
+ 0.164 0.394 *0.442
*0.629 0.263 0.109

141

519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619

1.C
1.C
1.C
1.C
2B
2B
2B
2B
2B
1.C
1.C
1.C
2B
1.C
1.C
2B
3A
3A
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2B
2B
2B
2:B
1.C

1C
1.C
1.C
1C
1.C
1.C
1.C
1C
1C
1.C
1.C
1C
3A
3A
3A
1C
1.C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1:.C
1.C
3A
1:.C
1.C
1.C
1.C
1:.C
1:C
1.C

+ o+ 4+ + + + + o+ + o+ o+ o+ o+ + o+ o+ o+ o+

+ +

+

+ o+ o+ o+

*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.625 0.265 0.109
*0.625 0.266 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
0.168 0.345*0.487
0.164 0.351 *0.486
0.158 0.367 *0.474
*0.622 0.268 0.11

*0.615 0.274 0.111
*0.616 0.272 0.111
*0.626 0.265 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.626 0.264 0.109
*0.622 0.268 0.11

*0.626 0.265 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.624 0.266 0.11

*0.617 0.272 0.111
*0.621 0.268 0.11

*0.627 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.618 0.271 0.111
*0.608 0.279 0.113
*0.612 0.276 0.112
*0.623 0.268 0.11

*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.625 0.266 0.11
*0.625 0.265 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.263 0.109
*0.628 0.263 0.109
*0.629 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.628 0.263 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
*0.629 0.262 0.109
0.168 0.344 *0.487
*0.622 0.268 0.11

*0.62 0.269 0.11

*0.628 0.263 0.109
*0.623 0.267 0.11

*0.624 0.266 0.11

*0.627 0.264 0.109
*0.629 0.262 0.109



620 1:.C 1:C *0.629 0.262 0.109 Root relative squared error 94.7348 %

64 3A 2:B + 0.364*0.416 0.22
621 1C 1.C *0.629 0.262 0.109 Total Number of Instances 708 65

3:A 3A 0.17 0.337*0.493

622 1.C 1.C *0.629 0.262 0.109 1 2:B 1.C + *0.615 0.278 0.108
623 1:.C 1:.C *0.629 0.262 0.109 2 2:B 1:C + *0.556 0.323 0.121
624 1:.C 1:.C *0.629 0.262 0.109 3 2:B 1:C + *0.461 0.385 0.154
625 1C 1C  *0.629 0.262 0.109 Geleneksel 4 2B LC + *0628 0.266 0.106
626 1.C 1:.C *0.629 0.262 0.109 o 5 2:B 1:.C + *0.631 0.263 0.106
627 1C 1.C  *0.629 0.262 0.109 siniflandirma 1¢1n SVM 6 2B 1.C + *0.631 0.263 0.106
628 1:.C 1:.C *0.629 0.262 0.109 H 7 2:B 1:.C + *0.574 0.31 0.116
629 1C 1C  *0.629 0.262 0.109 nOFma|lZ€d-p0|ykeme| 8 2B 1C +*063 0.264 0106
630 1.C 1:.C *0.629 0.262 0.109 o . 9 2:B 3:A  + 0.17 0.399 *0.431
631 LC 1LC  *0.629 0.262 0.109 11 kiimeli capraz 10 2B 1C + *0.609 0.283 0.108
632 1:.C 1:.C *0.629 0.262 0.109 - 11 2:B 1:C + *0.609 0.283 0.108
633 1C 1:C  *0.629 0.262 0.109 dOgrulama Qlktllal'l 12 2B 1C + *0.628 0.265 0.106
634 1.C 1:.C *0.629 0.262 0.109 13 2:B 1:.C + *0.631 0.263 0.106
635 1:.C 1:.C *0.629 0.262 0.109 === Run information === 14 2:B 1:C + *0.507 0.357 0.136
636 1:.C 1:.C *0.629 0.262 0.109 15 2:B 1:.C + *0.63 0.264 0.106
637 1C 1.C *0.629 0.262 0.109 Scheme:weka.classifiers.functions.SMO -D -no- 16 2B 3:A  + 0.158 0.34 *0.502
638 1.C 1:.C *0.629 0.262 0.109 checks -C 1.0 -L 0.0010 -P 1.0E-12-N0-M -V -1 - 17 2:B 3:A  + 0.158 0.339 *0.503
639 1:.C 1:C *0.629 0.262 0.109 W1-K 18 2:B 1:.C + *0.63 0.264 0.106
640 1:.C 1:.C *0.629 0.262 0.109 “weka.classifiers.functions.supportVector.Normalize 19 2:B 1:.C + *0.63 0.264 0.106
641 1.C 1:.C *0.629 0.262 0.109 dPolyKernel -C 250007 -E 2.0" 20 2:B 3:A  + 0.158 0.339 *0.503
642 1.C 1.C *0.629 0.262 0.109 Relation:  WEKA Veriler - Yeni Yapay 21 1.C 1.C *0.631 0.263 0.106
643 1:.C 1:.C *0.629 0.262 0.109 Uygulama2- 22 1:.C 1.C *0.629 0.264 0.106
644 1:.C 1:.C *0.629 0.262 0.109 weka.filters.unsupervised.attribute. Remove-R10-13- 23 1:.C 1:.C *0.631 0.263 0.106
645 1.Cc 1.C *0.629 0.262 0.109 weka.filters.unsupervised.attribute. Remove-R1-3,6- 24 1.C 1.C *0.631 0.263 0.106
646 1.C 1:.C *0.629 0.262 0.109 8 25 1.C 1.C *0.63 0.264 0.106
647 1:.C 1:.C *0.629 0.262 0.109 Instances: 708 26 1:.C 1.C *0.626 0.268 0.106
648 1:.C 1:C *0.629 0.262 0.109 Attributes: 3 27 1:.C 1.C *0.627 0.267 0.106
649 1.C 1:.C *0.629 0.262 0.109 GnlkTuketim 28 1.C 1.C *0.627 0.266 0.106
650 1.C 1:.C *0.629 0.262 0.109 Fiyat 29 1.C 1.C *0.584 0.302 0.113
651 1.C 1:.C *0.629 0.262 0.109 GLN 30 1.C 1.C *0.478 0.375 0.147
652 1.C 1.C *0.629 0.262 0.109 Test mode:11-fold cross-validation 31 1.C 1.C *0.631 0.263 0.106
653 1.C 1:.C *0.629 0.262 0.109 32 1.C 1.C *0.631 0.263 0.106
654 1.C 1:.C *0.629 0.262 0.109 === Predictions on test data === 33 1.C 3:A  + 0.158 0.339 *0.503
655 1.C 1:.C *0.629 0.262 0.109 34 1.C 1.C *0.626 0.268 0.106
656 1:.C 1:.C *0.629 0.262 0.109 inst#, actual, predicted, error, probability 35 1:.C 1.C *0.624 0.269 0.106
657 1.C 1:.C *0.629 0.262 0.109 distribution 36 1.C 1.C *0.631 0.263 0.106
658 1.C 1:.C *0.629 0.262 0.109 1 2B 2:B 0.296 *0.432 0.272 37 1.C 1.C *0.604 0.287 0.109
659 1.C 1:.C *0.629 0.262 0.109 2 2:B 1:C + *0.541 0.327 0.132 38 1.C 1.C *0.631 0.263 0.106
660 1.C 1:.C *0.629 0.262 0.109 3 2:B 1:C + *0.601 0.286 0.113 39 1.C 1.C *0.629 0.265 0.106
661 1.C 1:.C *0.629 0.262 0.109 4 2B 2:B 0.282 *0.433 0.286 40 1.C 1.C *0.63 0.264 0.106
662 1.C 1:.C *0.629 0.262 0.109 5 2B 3:A  + 0.162 0.362 *0.476 41 1.C 1.C *0.631 0.263 0.106
663 1.C 1:.C *0.629 0.262 0.109 6 2:B 1:C + *0.573 0.306 0.121 42 1:.C 3:A + 0.157 0.344 *0.499
664 1.C 1:.C *0.629 0.262 0.109 7 2:B 1:C + *0.625 0.267 0.108 43 1.C 1.C *0.631 0.263 0.106
665 1.C 1:.C *0.629 0.262 0.109 8 2B 1:.C + *0.616 0.274 0.11 44 1.C 1.C *0.631 0.263 0.106
666 1.C 1:.C *0.629 0.262 0.109 9 2B 1:C + *0.626 0.266 0.108 45 1.C 1.C *0.631 0.263 0.106
667 1.C 1:.C *0.629 0.262 0.109 10 2:B 1:C + *0.62 0.271 0.109 46 1:.C 1.C *0.631 0.263 0.106
668 1.C 1:.C *0.629 0.262 0.109 11 2:B 1:C + *0.626 0.267 0.108 47 1.C 1.C *0.629 0.265 0.106
669 1.C 1:.C *0.624 0.267 0.11 12 2:B 1:C + *0.564 0.312 0.124 48 1.C 1:.C *0.631 0.263 0.106
670 2B 1:.C + *0.476 0.368 0.156 13 2:B 3:A  + 017 0.337*0.493 49 1.C 1.C *0.631 0.263 0.106
671 3A 2:.B  + 0.385*0.415 0.2 14 2:B 3:A  + 0.162 0.354 *0.484 50 1:.C 1.C *0.631 0.263 0.106
672 3A 2:.B + 0.325%*0.437 0.239 15 2:B 3A  + 0.17 0.337 *0.493 51 1:.C 1.C *0.631 0.263 0.106
673 2B 1:.C + *0.534 0.332 0.134 16 2:B 1:.C + *0.626 0.266 0.108 52 1.C 3:A  + 0.155 0.357 *0.488
674 2B 1:C + *0.576 0.303 0.121 17 2:B 3:A + 017 0.337*0.493 53 3A 1:C + *0.621 0.273 0.107
675 2B 1:C + *0.628 0.263 0.109 18 2:B 3:A + 0.17 0.337 *0.493 54 3A 1:C + *0.506 0.357 0.136
676 2B 1:C + *0.627 0.264 0.109 19 2:B 1:C + *0.62 0.271 0.109 55 3A 1:C + *0.626 0.268 0.106
677 2B 1:.C + *0.627 0.264 0.109 20 2:B 1:C + *0.607 0.281 0.111 56 3A 2:B + 0.197 *0.426 0.376
678 2B 1:.C + *0.628 0.263 0.109 21 1:.C 1:.C *0.627 0.266 0.108 57 3:A 1:C + *0.581 0.304 0.114
679 3A 1:C + *0.619 0.271 0.111 22 1.C 1.C *0.627 0.266 0.108 58 3:A 1:C + *0.522 0.347 0.131
680 3A 1:C + *0.612 0.276 0.112 23 1:C 1.C *0.626 0.267 0.108 59 3:A 2:B + 0.283*0.45 0.267
681 3A 1:.C  + *0.592 0.291 0.117 24 1:.C 1:.C *0.627 0.266 0.108 60 3:A 3A 0.158 0.34 *0.502
682 3A 1:.C + *0.606 0.28 0.113 25 1:.C 3:A  + 0.163 0.349 *0.488 61 3:A 1:C + *0.623 0.27 0.107
683 3A 1:.C + *0.618 0.271 0.111 26 1:C 1.C *0.625 0.267 0.108 62 3A 2:.B + 0.25 *0.448 0.302
684 3A 1:.C + *0.626 0.265 0.109 27 1:C 1.C *0.599 0.288 0.114 63 3:A 2:B + 0.334*0.442 0.225
685 2B 1:.C + *0.628 0.263 0.109 28 1:.C 1:.C *0.612 0.278 0.11 64 3:A 1:C + *0.623 0.27 0.107
686 1:.C 1:.C *0.629 0.262 0.109 29 1:.C 1:.C *0.622 0.269 0.108 65 3:A 1:C  + *0.625 0.269 0.106
687 1.C 1:.C *0.629 0.262 0.109 30 1:C 1.C *0.625 0.267 0.108 1 2:B 1:C + *0.618 0.267 0.114
688 3A 1:.C + *0.603 0.283 0.114 31 1.C 3:A  + 0.168 0.339 *0.493 2 2:B 1.C + *0.62 0.266 0.114
689 3A 1:C  + *0.484 0.363 0.153 32 1:.C 1:.C *0.627 0.266 0.108 3 2:B 1:.C + *0.624 0.263 0.113
690 3A 1:C + *0.56 0.314 0.126 33 1:C 1.C *0.622 0.269 0.108 4 2:B 1:.C + *0.624 0.263 0.113
691 2:B 1:C + *0.615 0.274 0.111 34 1:C 1.C *0.627 0.266 0.108 5 2:B 1.C + *0.624 0.263 0.113
692 2B 1:.C + *0.628 0.263 0.109 35 1:.C 1:.C *0.627 0.266 0.108 6 2:B 1:.C  + *0.402 0.394 0.204
693 1:.C 1:.C *0.629 0.262 0.109 36 1:.C 1:.C *0.627 0.266 0.108 7 2:B 1:.C + *0.624 0.263 0.113
694 3A 3A 0.166 0.347 *0.487 37 1:C 1.C *0.626 0.266 0.108 8 2:B 1:.C + *0.621 0.265 0.114
695 1.C 1:C *0.628 0.263 0.109 38 1:C 1.C *0.627 0.266 0.108 9 2:B 1:.C + *0.571 0.302 0.127
696 1:.C 1:.C *0.629 0.262 0.109 39 1:.C 1:.C *0.627 0.266 0.108 10 2:B 1:.C + *0.623 0.264 0.113
697 1:.C 1:.C *0.629 0.262 0.109 40 1:.C 1:.C *0.627 0.266 0.108 11 2:B 1:.C  + *0.623 0.264 0.113
698 1.C 1:.C *0.629 0.262 0.109 41 1:C 1.C *0.627 0.266 0.108 12 2:B 3:A + 0.18 0.355*0.465
699 1.C 1:.C *0.629 0.262 0.109 42 1:C 1.C *0.626 0.266 0.108 13 2:B 1.C + *0.556 0.312 0.133
700 1:.C 1:.C *0.629 0.262 0.109 43 1:.C 1:.C *0.627 0.266 0.108 14 2:B 3:A  + 0.18 0.355*0.465
701 1:.C 1:.C *0.629 0.262 0.109 44 1:.C 1:.C *0.47 0.369 0.161 15 2:B 1:.C + *04 0.395 0.205
702 1.C 1:.C *0.629 0.262 0.109 45 1:C 1.C *0.597 0.289 0.114 16 2:B 1:C + *0.547 0.317 0.136
703 1.C 1:.C *0.629 0.262 0.109 46 1:C 1.C *0.625 0.267 0.108 17 2:B 1:.C + *0.624 0.263 0.113
704 1:.C 1:.C *0.629 0.262 0.109 47 1:.C 1:.C *0.604 0.284 0.112 18 2:B 1:.C + *0.508 0.341 0.151
705 1:.C 1:.C *0.629 0.262 0.109 48 1:C 1:C *0.626 0.266 0.108 19 2:B 1:.C + *0.537 0.323 0.139
706 1.C 1:.C *0.629 0.262 0.109 49 1:.C 1:.C *0.617 0.274 0.109 20 2:B 1:.C  + *0.485 0.354 0.161
707 1.C 1:.C *0.629 0.262 0.109 50 1:.C 1:.C *0.627 0.266 0.108 21 1.C 1.C *0.615 0.27 0.115
708 1:.C 1:.C *0.595 0.289 0.116 51 1:C 2:B + 0.273*0.433 0.294 22 1:.C 1:.C *0.624 0.263 0.113
52 1:C 1:C *0.626 0.266 0.108 23 1:.C 1:.C *0.587 0.291 0.122
= Evaluation on training set === 53 3:A 1:.C + *0.626 0.266 0.108 24 1.C 1.C *0.624 0.262 0.113
54 3A 3A 0.167 0.38 *0.453 25 1.C 1.C *0.624 0.262 0.113
55 3:A 1:.C + *0.624 0.268 0.108 26 1:.C 1:.C *0.624 0.263 0.113
Correctly Classified Instances 402 56 3:A 3A 0.168 0.34 *0.493 27 1:.C 1:.C *0.623 0.264 0.113
56.7797 % 57 3A 3A 0.169 0.338 *0.493 28 1.C 1.C *0.62 0.266 0.114
Incorrectly Classified Instances 306 58 3A 1.C + *0.623 0.268 0.108 29 1.C 1.C *0.622 0.264 0.113
43.2203 % 59 3:A 3A 0.169 0.338 *0.493 30 1:.C 1:.C *0.624 0.262 0.113
Kappa statistic 0.2457 60 3:A 1:.C + *0.625 0.267 0.108 31 1:.C 1:.C *0.624 0.262 0.113
Mean absolute error 0.3716 61 3A 1:.C + *0.434 0.387 0.179 32 1.C 1.C *0.624 0.263 0.113
Root mean squared error 0.4306 62 3A 3:A 0.168 0.34 *0.493 33 1.C 1.C *0.624 0.263 0.113
Relative absolute error 89.9103 % 63 3:A 1:.C + *0.625 0.267 0.108 34 1:.C 1:.C *0.624 0.263 0.113
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1:.C
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2:B
1:.C
1.C
1.C
1.C
3A
1.C
3A
1.C
3:A
1.C
1.C
1.C
2:B
2:B
3A
1.C
3:A
1.C
1.C
2:B
2:B
1.C

*0.624 0.263 0.113
*0.579 0.297 0.125
*0.624 0.262 0.113
*0.624 0.263 0.113
*0.62 0.266 0.114
*0.624 0.262 0.113
*0.623 0.264 0.113
*0.621 0.266 0.114
*0.476 0.359 0.165
*0.624 0.262 0.113
*0.624 0.262 0.113
*0.624 0.263 0.113
*0.624 0.262 0.113
*0.624 0.262 0.113
*0.624 0.262 0.113
*0.624 0.263 0.113
*0.503 0.344 0.153
*0.624 0.263 0.113
+ *0.614 0.271 0.115
0.176 0.361 *0.463
0.174 0.368 *0.458
0.174 0.374 *0.452
0.229 *0.421 0.35
0.176 0.361 *0.463
*0.621 0.265 0.114
*0.624 0.263 0.113
*0.621 0.265 0.114
0.341 *0.415 0.244
0.192 0.403 *0.405
0.175 0.381 *0.443
0.174 0.372 *0.454
0.383 *0.413 0.204
0.276 *0.44 0.284
*0.587 0.296 0.117
*0.628 0.264 0.108
*0.628 0.264 0.108
*0.627 0.265 0.108
*0.628 0.263 0.108
0.164 0.342 *0.494
*0.628 0.264 0.108
0.164 0.342 *0.494
*0.628 0.264 0.108
*0.613 0.276 0.111
0.164 0.342 *0.494
0.318 *0.434 0.248
*0.624 0.267 0.109
0.164 0.342 *0.494
*0.6 0.286 0.114
*0.628 0.263 0.108
*0.618 0.272 0.11
0.164 0.343 *0.493
*0.628 0.263 0.108
*0.629 0.263 0.108
*0.623 0.268 0.109
*0.625 0.267 0.109
*0.628 0.264 0.108
*0.621 0.269 0.109
*0.628 0.264 0.108
*0.629 0.263 0.108
*0.629 0.263 0.108
*0.629 0.263 0.108
*0.628 0.263 0.108
+ 0.159 0.352 *0.489
*0.629 0.263 0.108
*0.627 0.264 0.108
+ 0.164 0.342 *0.494
*0.628 0.263 0.108
*0.628 0.263 0.108
+ 0.157 0.358 *0.485
*0.623 0.268 0.109
*0.629 0.263 0.108
+ 0.377 *0.415 0.207
*0.629 0.263 0.108
*0.629 0.263 0.108
*0.628 0.263 0.108
*0.627 0.264 0.108
*0.629 0.263 0.108
*0.599 0.287 0.114
+ 0.363*0.421 0.216
*0.626 0.265 0.108
*0.629 0.263 0.108
*0.628 0.263 0.108
*0.629 0.263 0.108
0.161 0.384 *0.455
+ *0.565 0.311 0.124
0.163 0.343 *0.493
+ *0.456 0.378 0.166
0.164 0.342 *0.494
+ *0.578 0.302 0.12
+ *0.627 0.265 0.108
+ *0.628 0.264 0.108
+ 0.179*0.411 0.41
+ 0.315*0.435 0.25
0.162 0.346 *0.492
+ *0.629 0.263 0.108
0.164 0.342 *0.493
+ *0.614 0.27 0.116
+ *0.52 0.33 0.15
0.336 *0.414 0.25
0.202 *0.418 0.38
+ *0.614 0.269 0.116
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1:.C
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3A
1:.C
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*0.612 0.271 0.117
0.181 0.346 *0.473
*0.468 0.359 0.173
*0.614 0.27 0.116
*0.612 0.271 0.117
*0.503 0.34 0.157
0.182 0.345 *0.472
*0.615 0.269 0.116
*0.613 0.271 0.117
*0.615 0.269 0.116
*0.576 0.295 0.128
0.169 0.396 *0.434
0.182 0.345 *0.472
*0.616 0.269 0.116
*0.616 0.269 0.116
*0.616 0.269 0.116
*0.616 0.269 0.116
*0.615 0.269 0.116
*0.615 0.269 0.116
*0.616 0.269 0.116
*0.616 0.269 0.116
*0.472 0.357 0.171
*0.616 0.269 0.116
*0.614 0.269 0.116
*0.616 0.269 0.116
*0.609 0.274 0.118
*0.616 0.269 0.116
*0.615 0.269 0.116
*0.616 0.269 0.116
*0.612 0.271 0.117
*0.616 0.269 0.116
*0.615 0.269 0.116
*0.615 0.269 0.116
*0.616 0.269 0.116
*0.616 0.269 0.116
+ 0.315*0.419 0.266
*0.616 0.269 0.116
*0.528 0.326 0.147
*0.613 0.27 0.116
*0.596 0.282 0.122
*0.536 0.321 0.143
*0.589 0.287 0.124
*0.61 0.272 0.117
*0.616 0.269 0.116
*0.615 0.269 0.116
*0.418 0.383 0.199
*0.615 0.269 0.116
+ 0.237 *0.426 0.337
0.17 0.353 *0.477
0.173 0.351 *0.476
0.171 0.353 *0.477
+ *0.616 0.269 0.116
0.172 0.399 *0.428
0.166 0.358 *0.476
+ *0.592 0.285 0.123
0.182 0.345*0.472
+ *0.604 0.277 0.119
0.16 0.372*0.467
0.164 0.36 *0.476
0.32 *0.439 0.241
0.167 0.415*0.418
0.156 0.34 *0.504
0.146 0.369 *0.485
*0.625 0.267 0.108
*0.586 0.297 0.117
*0.626 0.266 0.108
0.249 *0.449 0.302
*0.626 0.266 0.108
*0.606 0.282 0.112
0.156 0.34 *0.504
*0.607 0.281 0.112
*0.63 0.263 0.107
*0.557 0.317 0.126
*0.628 0.265 0.107
0.156 0.34 *0.504
*0.624 0.268 0.108
0.17 *0.419 0411
*0.628 0.265 0.107
*0.63 0.263 0.107
*0.598 0.288 0.114
*0.596 0.289 0.114
*0.63 0.263 0.107
*0.63 0.263 0.107
*0.629 0.264 0.107
*0.63 0.263 0.107
*0.621 0.27 0.109
*0.63 0.263 0.107
+ 0.151 0.347 *0.502
*0.605 0.283 0.112
+ 0.156 0.34 *0.504
*0.63 0.263 0.107
*0.63 0.263 0.107
+ 0.146 0.362 *0.492
+ 0.226 *0.446 0.328
*0.629 0.264 0.107
*0.592 0.293 0.116
*0.622 0.269 0.108
*0.63 0.263 0.107
+ 0.156 0.34 *0.504
*0.63 0.263 0.107
*0.63 0.263 0.107
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+ 0.156 0.34 *0.504
*0.618 0.272 0.109
*0.629 0.264 0.107
*0.624 0.268 0.108
*0.63 0.263 0.107
*0.616 0.274 0.11
*0.615 0.275 0.11
*0.63 0.263 0.107
*0.61 0.279 0.111
*0.63 0.263 0.107

+ *0.63 0.263 0.107
0.151 0.347 *0.502
0.146 0.368 *0.486
0.156 0.34 *0.504

+ *0.627 0.266 0.107
0.146 0.363 *0.492
0.147 0.357 *0.496
*0.624 0.268 0.108
0.148 0.384 *0.468
*0.584 0.298 0.118
*0.606 0.282 0.112
*0.5 0.355 0.146

*0.624 0.264 0.112

*0.627 0.262 0.111

*0.628 0.261 0.111

*0.406 0.402 0.192

*0.524 0.335 0.141

*0.625 0.263 0.111
0.163 0.385 *0.453

*0.627 0.262 0.111
0.163 0.392 *0.445
0.178 0.349 *0.472
*0.593 0.287 0.119
*0.564 0.308 0.128
0.178 0.349 *0.472
0.247 *0.447 0.306
*0.627 0.262 0.111
*0.606 0.278 0.116
0.19 *0.429 0.382
*0.628 0.261 0.111
*0.624 0.264 0.112

*0.628 0.261 0.111

*0.628 0.261 0.111

*0.622 0.266 0.112

*0.628 0.261 0.111

*0.628 0.261 0.111

*0.625 0.264 0.112
+ 0.193*0.431 0.377
*0.628 0.261 0.111
*0.628 0.261 0.111
*0.59 0.29 0.12
*0.628 0.261 0.111
*0.628 0.262 0.111
*0.628 0.261 0.111
*0.628 0.262 0.111
*0.627 0.262 0.111
*0.546 0.32 0.134
*0.628 0.261 0.111
*0.624 0.265 0.112
*0.628 0.261 0.111
*0.628 0.261 0.111
*0.564 0.308 0.128
*0.625 0.263 0.111
+ 0.315*0.438 0.247
*0.545 0.321 0.134
*0.616 0.271 0.114
*0.628 0.261 0.111
*0.628 0.261 0.111
*0.628 0.261 0.111
+ 0.201*0.435 0.364
*0.628 0.261 0.111
*0.628 0.261 0.111
*0.628 0.261 0.111
+ *0.608 0.276 0.115

0.166 0.365 *0.469
0.178 0.349 *0.472
0.166 0.366 *0.468
0.163 0.379 *0.459
0.178 0.349 *0.472
+ *0.576 0.3 0.124
+ 0.174 *0.414 0.413
0.178 0.349 *0.472
+ *0.627 0.262 0.111
0.163 0.379 *0.459
+ *0.577 0.299 0.124
0.173 0.355 *0.472

+ *0.625 0.272 0.103

+ 0.171 0.321 *0.508
0.259 *0.425 0.315

+ *0.572 0.312 0.116

+ *0.556 0.323 0.121

+ *0.625 0.272 0.103

+ 0.171 0.321 *0.508

+ 0.171 0.321 *0.508

+ 0.173 0.369 *0.458
+ 0.171 0.321 *0.508
+ 0.171 0.321 *0.508
+ 0.168 0.326 *0.506
+ *0.609 0.285 0.106
+ 0.181 0.381 *0.438
+ *0.62 0.276 0.104
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

2B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
3A
3A
3:A
3:A
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A

1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
2:B
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2B
1.C
1.C
3:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
3:A
3A
1:.C
1:.C
3A
1.C
1:.C
1:.C
1.C
1.C
2:B
1:.C
3A

*0.612 0.283 0.106
*0.622 0.274 0.104
*0.557 0.322 0.121
*0.523 0.343 0.133
0.171 0.321 *0.508
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.6 0.292 0.108
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.592 0.298 0.11
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.624 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
+ 0.175 0.374 *0.451
*0.62 0.276 0.104
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.55 0.327 0.123
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.625 0.272 0.103
*0.623 0.273 0.103
*0.622 0.275 0.104
*0.625 0.272 0.103
*0.517 0.347 0.136
*0.625 0.272 0.103
*0.603 0.29 0.108
*0.614 0.281 0.105
*0.578 0.308 0.114
*0.623 0.273 0.104
*0.624 0.273 0.103
0.167 0.329 *0.504
*0.611 0.284 0.106
0.403 *0.404 0.193
0.171 0.322 *0.508
0.171 0.322 *0.508
0.178 0.377 *0.445
*0.636 0.252 0.112
*0.639 0.249 0.111
*0.639 0.249 0.111
*0.6 0.284 0.117
*0.609 0.276 0.115
0.179 *0.445 0.376
*0.638 0.25 0.111
*0.639 0.25 0.111
0.16 0.416 *0.423
*0.637 0.251 0.112
*0.635 0.254 0.112
*0.636 0.252 0.112
*0.621 0.266 0.113
*0.639 0.25 0.111
*0.636 0.252 0.112
*0.634 0.254 0.112
0.289 *0.466 0.245
*0.57 0.307 0.123
*0.631 0.257 0.112
0.158 0.372 *0.469
*0.639 0.249 0.111
*0.639 0.249 0.111
*0.638 0.251 0.111
*0.639 0.25 0.111
*0.638 0.251 0.112
*0.639 0.249 0.111
*0.576 0.303 0.122
*0.602 0.282 0.116
*0.634 0.254 0.112
*0.639 0.249 0.111
+ 0.184 *0.449 0.367
*0.638 0.251 0.112
*0.639 0.249 0.111
*0.638 0.25 0.111
*0.637 0.252 0.112
*0.639 0.249 0.111
*0.619 0.268 0.113
*0.63 0.258 0.112
*0.611 0.275 0.115
+ 0.159 0.37 *0.471
+ 0.16 0.369 *0.471
*0.637 0.251 0.112
*0.639 0.249 0.111
+ 0.159 0.37 *0.471
*0.639 0.249 0.111
*0.639 0.249 0.111
*0.639 0.25 0.111
*0.639 0.249 0.111
*0.601 0.283 0.116
+ 0.375*0.433 0.192
*0.634 0.254 0.112
0.16 0.369 *0.472

+ o+ o+ o+ o+

+ o+ o+ o+ o+

+ +

+ o+ o+ o+ o+
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3A
3A
3:A
3A
3A
3A
3A
2B

2B

2B

2B

2B

2B

2B

2B

2B

2B
2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:C
1.C
1.C
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
3A
2B

2B

2B

2B

2B

2B

2B

2B

2B

2B
2:B
2:B
2B
2B
2:B
2:B
2B
2B
2:B
1:C
1.C
1.C
1:.C
1:.C
1.C

1.C
2B
2B
3:A
3:A
1.C
3A
2:B
2:B
3A
1.C
3:A
1.C
3A
2B
1.C
1.C
2B
3A
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
2:B
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
2:B
1.C
1.C
2B
1.C
1.C
1.C
2B
3:A
3:A
3A
1.C
3:A
3:A
1.C
1.C
3:A
3A
3A
3:A
1.C
1.C
1.C
1.C
2:B
1.C
1.C
3A
1.C
3A
3A
3A
1:.C
1.C
1.C
1:.C
1:.C
1.C
3:A
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

+ *0.639 0.249 0.111
+ 0.406 *0.417 0.177
+ 0.162*0.421 0.417
0.155 0.39 *0.454
0.16 0.369 *0.471
+ *0.503 0.356 0.141
0.158 0.373 *0.469
+ 0.177 *0.442 0.381
+ 0.167 *0.43 0.403
0.16 0.369 *0.471
+ *0.635 0.253 0.112
0.158 0.373 *0.469
*0.637 0.255 0.109
0.164 0.358 *0.478
0.193 *0.462 0.345
*0.636 0.255 0.109
*0.636 0.255 0.109
0.163 *0.443 0.395
0.168 0.354 *0.478
*0.636 0.256 0.109
*0.625 0.264 0.111
*0.634 0.257 0.109
0.16 0.362 *0.478
*0.609 0.276 0.115
*0.617 0.27 0.113
*0.636 0.255 0.109
*0.636 0.255 0.109
*0.628 0.262 0.111
*0.636 0.255 0.109
*0.621 0.267 0.112
0.168 0.354 *0.478
0.2 *0.465 0.335
*0.62 0.268 0.112
*0.513 0.343 0.144
*0.636 0.255 0.109
*0.637 0.255 0.109
*0.637 0.255 0.109
+ 0.149 0.381 *0.471
*0.636 0.255 0.109
*0.637 0.255 0.109
*0.636 0.255 0.109
*0.63 0.26 0.11
*0.636 0.255 0.109
*0.637 0.255 0.109
*0.636 0.255 0.109
*0.637 0.255 0.109
*0.631 0.259 0.11
*0.637 0.255 0.109
*0.637 0.255 0.109
*0.636 0.255 0.109
*0.637 0.255 0.109
*0.636 0.255 0.109
*0.627 0.262 0.111
+ 0.146 0.394 *0.46
*0.62 0.268 0.112
+ 0.304 *0.455 0.241
*0.617 0.27 0.113
*0.637 0.255 0.109
+ 0.318*0.45 0.232
*0.637 0.255 0.109
*0.637 0.255 0.109
*0.636 0.255 0.109
+ 0.156 *0.433 0.411
0.148 0.383 *0.469
0.167 0.355*0.478
0.154 0.37 *0.476
+ *0.581 0.296 0.123
0.15 0.377 *0.473
0.168 0.354 *0.478
*0.634 0.257 0.109
*0.621 0.267 0.112
0.163 0.359 *0.478
0.148 0.384 *0.468
0.158 0.364 *0.478
0.157 0.365 *0.477
*0.608 0.276 0.115
*0.551 0.322 0.127
*0.557 0.318 0.125
*0.627 0.266 0.107
0.217 *0.427 0.357
*0.577 0.304 0.119
*0.422 0.394 0.184
0.155 0.353 *0.493
*0.504 0.351 0.145
0.16 0.342 *0.499
0.16 0.341*0.499
0.16 0.341 *0.499
*0.626 0.267 0.107
*0.627 0.266 0.107
*0.613 0.278 0.109
*0.625 0.268 0.107
*0.627 0.267 0.107
*0.625 0.268 0.107
0.159 0.342 *0.499
*0.627 0.266 0.107
*0.624 0.268 0.107
*0.549 0.323 0.128
*0.626 0.267 0.107
*0.621 0.271 0.108
*0.627 0.266 0.107
*0.627 0.266 0.107

+ +

+ +

+ 4+ + A+

+ +

+o+ o+,

A F A+ + A
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26 1.C 1.C
27 1:.C 1:.C
28 1:.C 1:.C
29 1:.C 1.C
30 1:.C 1.C
31 1:.C 1:.C
32 1:.C 1:.C
33 1:.C 1.C
34 1:.C 1.C
35 1:.C 3:A
36 1:.C 1:.C
37 1:.C 1:.C
38 1:.C 1.C
39 1:.C 1:.C
40 1:.C 1:.C
41 1:.C 1.C
42 1:.C 1.C
43 1:.C 1:.C
44 1:.C 1:.C
45 1:.C 3A
46 1:.C 1:.C
47 1:.C 1:.C
48 1:.C 3:A
49 1:.C 1.C
50 1:.C 3A
51 1:.C 1:.C
52 3:A 1c o+
53 3A 1:C + *0.572 0.308 0.12
54 3A 2:.B  + 0.34 *0.424 0.236
55 3:A 1:C  + *0.624 0.269 0.107

+

+

+

*0.627 0.266 0.107
*0.627 0.266 0.107
*0.627 0.266 0.107
*0.626 0.267 0.107
*0.623 0.27 0.107
*0.627 0.266 0.107
*0.623 0.269 0.107
*0.627 0.266 0.107
*0.626 0.267 0.107
+ 0.159 0.342 *0.499
*0.627 0.266 0.107
*0.627 0.266 0.107
*0.627 0.266 0.107
*0.6 0.288 0.112
*0.621 0.272 0.108
*0.618 0.274 0.108
*0.627 0.266 0.107
*0.627 0.266 0.107
*0.627 0.267 0.107
+ 0.16 0.341*0.499
*0.623 0.27 0.107
*0.627 0.266 0.107
+ 0.158 0.344 *0.498
*0.613 0.278 0.109
+ 0.155 0.365 *0.48
*0.627 0.266 0.107
*0.627 0.267 0.107

56 3A 2B 0.25 *0.434 0.316
57 3A 1.C *0.627 0.266 0.107
58 3A 1.C *0.596 0.291 0.113
59 3A 3A 0.155 0.352 *0.493
60 3A 3A 0.16 0.341 *0.499
61 3A 2:B 0.208 *0.423 0.369
62 3A 3A 0.154 0.356 *0.489
63 3A 3A 0.16 0.341 *0.499
64 3A 1.C *0.593 0.293 0.114

+

+

=== Stratified cross-validation ===
=== Summary ===

Correctly Classified Instances 397

56.0734 %

Incorrectly Classified Instances 311
43.9266 %

Kappa statistic 0.2328

Mean absolute error 0.3729
Root mean squared error 0.4322
Relative absolute error 90.2075 %
Root relative squared error 95.0823 %
Total Number of Instances 708

Geleneksel
siniflandirma icin SVM
normalized-polykernel
%66 boliimlii test
ciktilan

=== Run information ===

Scheme:weka.classifiers.functions.SMO -D -no-
checks -C 1.0 -L 0.0010 -P 1.0E-12-N 0 -M -V -1 -
W1-K
"weka.classifiers.functions.supportVector.Normalize
dPolyKernel -C 250007 -E 2.0"
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R10-13-
weka.filters.unsupervised.attribute. Remove-R1-3,6-
8
Instances: 708
Attributes: 3

GnlkTuketim

Fiyat

GLN
Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#, actual, predicted, error, probability
distribution

1 3A 3A 0.15 0.376 *0.474

2 2B 1.C + *0.648 0.237 0.115
3 1.C 1.C *0.649 0.237 0.115
4 1.C 1.C *0.648 0.237 0.115
5 2B 1:.C + *0.53 0.319 0.151
6 3A 3A 0.145 0.395 *0.46

7 3A 2B+ 0.17 *0.443 0.386
8 3A 1.C + *0.648 0.237 0.115
9 2B 3:A + 0.174 0.348 *0.478
10 1.C 1.C *0.649 0.237 0.115
11 1.C 1.C *0.649 0.237 0.115
12 1.C 1.C *0.648 0.237 0.115
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%5
%
97
%8
99
100
101
102
103
104
105
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107
108
109
110
111
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1.C
2B
2B
2:B
1.C
1.C
3A
2:B
3A
2B
3A
1.C
2:B
2B
2B
1.C
1.C
3A
2B
1.C
3:A
1.C
2B
1.C
1.C
1.C
2B
2:B
2:B
3A
2B
1.C
1.C
2B
2B
1.C
1.C
2B
2B
1.C
1.C
1.C
1.C
3:A
1.C
1.C
2B
1.C
1.C
1.C
1.C
2:B
1.C
2B
3A
2:B
1.C
3A
2B
3:A
2:B
1.C
2B
2:B
2:B
1.C
1.C
2:B
2:B
1.C
1.C
1.C
1.C
1.C
1.C
2:B
1.C
1.C
2:B
1.C
1.C
1.C
3:A
2:B
1.C
2B
3A
3A
1.C
1.C
2B
1.C
1.C
2B
2B
2B
2B
1.C
1.C
2B
1.C

1.C
1.C
1.C
3:A
1.C
1.C
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
3A
1.C
3A
1.C
1.C
1.C
2B
1.C
1.C
1.C
2B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
3A
1.C
3:A
1.C
3A
1.C
1.C
2B
3A
1.C
1.C
1.C
1.C
3A
1:.C
2B
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1:.C
3A
1.C
1:.C
1:.C
1.C
2B
3:A
1:.C
3A
1.C
3A
1:.C
1.C
3A
1.C
3A
1.C
1.C
1.C
3:A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C

*0.596 0.275 0.13
+ *0.648 0.237 0.115
+ *0.649 0.237 0.115
+ 0.174 0.348 *0.478

*0.623 0.255 0.121

*0.649 0.237 0.115

0.172 0.349 *0.479
+ *0.621 0.257 0.122

0.149 0.379 *0.473
+ *0.626 0.254 0.121
+ *0.63 0.25 0.12

*0.649 0.237 0.115
+ *0.628 0.252 0.12
+ *0.648 0.237 0.115
+ 0.154 0.369 *0.477

*0.649 0.237 0.115

*0.638 0.245 0.118
+ *0.409 0.391 0.199
+ *0.453 0.367 0.18

*0.649 0.237 0.115

0.148 0.381 *0.471

*0.637 0.245 0.118
+ 0.174 0.348 *0.478

*0.648 0.237 0.115

*0.649 0.237 0.115

*0.649 0.237 0.115

0.26 *0.453 0.286
+ *0.644 0.24 0.116
+ *0.55 0.306 0.144
+ *0.645 0.239 0.116

0.211 *0.457 0.332

*0.641 0.243 0.117

*0.639 0.244 0.117
+ 0.148 0.413 *0.439
+ *0.648 0.237 0.115

*0.648 0.237 0.115

*0.649 0.237 0.115
+ *0.648 0.237 0.115
+ *0.623 0.256 0.122

*0.614 0.262 0.124

*0.649 0.237 0.115

*0.601 0.271 0.128

*0.649 0.237 0.115

0.159 0.362 *0.479

*0.647 0.238 0.115

*0.649 0.237 0.115
+ 0.174 0.348 *0.478

*0.649 0.237 0.115
+ 0.174 0.348 *0.478

*0.564 0.296 0.139
+ 0.146 0.406 *0.448
+ *0.647 0.238 0.115

*0.648 0.237 0.115

0.323*0.433 0.244

0.174 0.348 *0.478
+ *0.641 0.242 0.117

*0.649 0.237 0.115
+ *0.642 0.241 0.116
+ *0.649 0.237 0.115

0.174 0.348 *0.478
+ *0.646 0.239 0.115
+ 0.32 *0.435 0.246
+ *0.647 0.238 0.115
+ *0.639 0.244 0.117
+ *0.645 0.24 0.116

*0.649 0.237 0.115

*0.645 0.239 0.116
+ *0.648 0.237 0.115
+ *0.646 0.239 0.115

*0.638 0.244 0.117

*0.633 0.249 0.119

*0.647 0.238 0.115
+ 0.167 0.353 *0.479

*0.642 0.242 0.116

*0.649 0.237 0.115
+ *0.648 0.237 0.115

*0.649 0.237 0.115
+ 0.277 *0.449 0.274
+ 0.173 0.349 *0.479

*0.646 0.239 0.115
+ 0.146 0.387 *0.466

*0.648 0.237 0.115

0.166 0.354 *0.48
+ *0.517 0.328 0.156

*0.649 0.237 0.115
+ 0.174 0.348 *0.478
+ *0.636 0.246 0.118

0.152 0.372 *0.476

*0.416 0.388 0.196

*0.649 0.237 0.115
+ *0.575 0.289 0.136
+ 0.174 0.348 *0.478

*0.541 0.312 0.147
+ 0.174 0.348 *0.478
+ *0.619 0.258 0.123
+ *0.626 0.253 0.121
+ *0.642 0.242 0.116

*0.425 0.383 0.192

*0.649 0.237 0.115
+ *0.639 0.244 0.117

*0.649 0.237 0.115
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117
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119
120
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130
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132
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134
135
136
137
138
139
140
141
142
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164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

2B
2B
1.C
2:B
2:B
2B
3A
3A
2:B
2B
2B
1.C
1.C
3A
3A
2:B
1.C
1.C
2B
2:B
2:B
1.C
1.C
1.C
1.C
1.C
2B
2:B
2:B
2B
1.C
1.C
2:B
1.C
1.C
3A
1.C
1.C
3A
2:B
1.C
1.C
3A
1.C
1.C
1.C
3A
1.C
1.C
2B
2B
1.C
3A
3A
3A
1.C
2:B
2B
1.C
1.C
1.C
2B
1.C
2:B
1.C
3A
2B
1.C
3A
2B
3A
3A
1.C
2B
1.C
2:B
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
2B
3A
3A
3A
3A
1.C
1.C
1.C
1.C
1.C
2:B
3A
1.C
3A
2:B
2B

1.C
3A
1.C
3A
1.C
1.C
1.C
3A
3A
1.C
2B
3A
2:B
2B
1.C
1.C
1.C
1.C
2B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
3:A
1.C
1.C
2:B
1.C
1.C
2B
2:B
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
1.C
1.C
1.C
3A
1.C
1.C
3A
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:B
3A
3A
1:.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
3A
1.C
1.C

+ *0.648 0.237 0.115
+ 0.174 0.348 *0.478
*0.644 0.24 0.116
+ 0.173 0.348 *0.479
+ *0.647 0.238 0.115
+ *0.603 0.269 0.127
+ *0.551 0.305 0.144
0.163 0.357 *0.48
+ 0.145 0.401 *0.454
+ *0.639 0.244 0.117
0.161 *0.435 0.403
+ 0.173 0.348 *0.479
+ 0.298 *0.442 0.259
+ 0.274*0.45 0.276
+ *0.645 0.239 0.116
+ *0.644 0.24 0.116
*0.601 0.271 0.128
*0.649 0.237 0.115
0.29 *0.445 0.265
+ *0.648 0.237 0.115
+ *0.645 0.239 0.116
*0.647 0.238 0.115
*0.649 0.237 0.115
*0.649 0.237 0.115
*0.649 0.237 0.115
*0.627 0.252 0.12
+ 0.174 0.348 *0.478
+ *0.646 0.238 0.115
+ *0.459 0.363 0.178
+ *0.649 0.237 0.115
*0.649 0.237 0.115
*0.5 0.338 0.162
+ 0.174 0.348 *0.478
*0.649 0.237 0.115
*0.649 0.237 0.115
+ 0.196 *0.455 0.349
*0.649 0.237 0.115
*0.649 0.237 0.115
+ 0.169 *0.442 0.389
0.155 *0.428 0.417
*0.611 0.264 0.125
*0.644 0.24 0.116
0.174 0.348 *0.478
*0.649 0.237 0.115
*0.601 0.271 0.128
*0.599 0.272 0.129
+ *0.649 0.237 0.115
*0.649 0.237 0.115
*0.649 0.237 0.115
+ *0.648 0.237 0.115
+ *0.539 0.313 0.148
+ 0.312*0.437 0.25
0.151 0.373 *0.476
+ *0.58 0.285 0.134
+ *0.647 0.238 0.115
*0.649 0.237 0.115
+ *0.573 0.291 0.137
+ *0.632 0.249 0.119
*0.649 0.237 0.115
*0.649 0.237 0.115
+ 0.305*0.44 0.255
+ 0.173 0.349 *0.479
*0.63 0.251 0.12
+ *0.639 0.244 0.117
*0.649 0.237 0.115
0.163 0.358 *0.48
+ *0.648 0.237 0.115
*0.649 0.237 0.115
0.159 0.361 *0.479
+ *0.502 0.337 0.161
0.172 0.349 *0.479
+ *0.649 0.237 0.115
*0.633 0.248 0.119
+ *0.632 0.249 0.119
*0.649 0.237 0.115
+ *0.649 0.237 0.115
+ *0.624 0.255 0.121
*0.649 0.237 0.115
0.168 0.352*0.479
*0.628 0.252 0.12
*0.649 0.237 0.115
*0.646 0.239 0.115
*0.604 0.269 0.127
*0.649 0.237 0.115
*0.623 0.255 0.122
+ *0.646 0.239 0.115
+ *0.647 0.238 0.115
+ 0.337 *0.427 0.236
0.151 0.421*0.428
0.149 0.378 *0.473
*0.648 0.237 0.115
*0.648 0.237 0.115
*0.648 0.237 0.115
*0.649 0.237 0.115
*0.648 0.237 0.115
+ *0.644 0.24 0.116
+ *0.585 0.282 0.133
*0.649 0.237 0.115
0.173 0.348 *0.479
+ *0.49 0.344 0.165
+ *0.638 0.245 0.118
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215 2B 3A
216 2B 1:.C
217 2B 1:C
218 3A 3A
219 3A 3A
220 1.C 3A
221 1.C 2B
222 1:.C 1:C
223 1:.C 1:C
224 1.C 1:.C
225 1.C 2B
226 1:.C 1:C
227 1:.C 1:C
228 1.C 1:.C
229 2B 3A
230 1:.C 2:B
231 2:B 1:C
232 3A 1C
233 1.C 1:.C
234 1:.C 3:A
235 3A 3A
236 1.C 1:.C
237 1.C 1:.C
238 3A 3A
239 1:.C 1:C
240 1.C 1:.C
241 2B 3A

+ 0.174 0.348*0.478
+ *0.649 0.237 0.115
+ *0.617 0.26 0.123
0.148 0.415*0.437
0.168 0.352 *0.479
+ 0.149 0.377 *0.473
+ 0.217 *0.457 0.326
*0.649 0.237 0.115
*0.453 0.367 0.18
*0.649 0.237 0.115
+ 0.32 *0.435 0.246
*0.621 0.257 0.122
*0.649 0.237 0.115
*0.649 0.237 0.115
+ 0.173 0.348 *0.478
+ 0.153 *0.425 0.422
+ *0.428 0.381 0.191
+ *0.478 0.352 0.17
*0.648 0.237 0.115
+ 0.156 0.365*0.479
0.168 0.353 *0.479
*0.648 0.237 0.115
*0.649 0.237 0.115
0.174 0.348 *0.478
*0.648 0.237 0.115
*0.648 0.237 0.115
+ 0.174 0.348*0.478

=== Evaluation on test split ===
=== Summary ===

Correctly Classified Instances 130

53.9419 %

Incorrectly Classified Instances 111
46.0581 %

Kappa statistic 0.2214

Mean absolute error 0.3751
Root mean squared error 0.4362
Relative absolute error 90.4475 %
Root relative squared error 95.4401 %
Total Number of Instances 241

Geleneksel
Siniflandirma2 (Ort.
Stok Esash) I¢in Yapay
Ogrenme Uygulamasi
WEKA Ciktilar

Geleneksel
Siniflandirma2 (Ort.
Stok Esash) icin Bayes —
BayesNet egitim ¢iktilar

=== Run information ===

Scheme:weka.classifiers.bayes.BayesNet -D -Q
weka.classifiers.bayes.net.search.local. K2 -- -P 1 -S
BAYES -E
weka.classifiers.bayes.net.estimate.SimpleEstimator
---A05
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R1-
2,4,6-9,11-13
Instances: 708
Attributes: 3

OrtStok

Fiyat

GLN-S
Test mode:evaluate on training data

=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.635 0.127 0.238
2 1C 1.C *0.635 0.127 0.238
3 2A 1.C + *0.635 0.127 0.238
4 1.C 1.C *0.635 0.127 0.238
5 1.C 1.C *0.635 0.127 0.238
6 1C 1.C *0.635 0.127 0.238
7 3B 1:.C + *0.894 0.009 0.097
8 1.C 1.C *0.635 0.127 0.238
9 3B 3B 0.185 0.365 *0.451

10 1.C 3B
11 3B 3B
12 1.C 1.C
13 3B 1.C
14 1.C 1.C

+ 0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238



15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
2
o1
22
23
94
%5
%
97
%
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

2:A
1.C
1.C
1.C
2:A
2:A
1.C
1.C
2:A
3B
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
1.C
3B
2:A
3B
1.C
1.C
2:A
3B
3B
3B
2:A
3B
2:A
3B
2:A
3B
2:A
1.C
2:A
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
3B
3B
2:A
1.C
3B
1.C
3B
1.C
1.C
1.C
2:A
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
2A
1.C
1.C
3B
3B

3B
1.C
1.C
1.C
1C
1.C
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
3:B
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1:.C
3B
1.C
1.C
1:.C
1:.C
1.C
3B
1:.C
3B
3B
1.C
1:.C
1:.C
3B

+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238

+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238
*0.894 0.009 0.097
*0.635 0.127 0.238

+ *0.894 0.009 0.097
*0.635 0.127 0.238

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451

+ 0.185 0.365 *0.451
0.185 0.365 *0.451

+ 0.185 0.365 *0.451
0.185 0.365 *0.451

+ 0.185 0.365 *0.451
0.185 0.365 *0.451

+ *0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238

+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.894 0.009 0.097
*0.894 0.009 0.097
*0.92 0.01 0.07
*0.978 0.001 0.022
*0.92 0.01 0.07

+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451

+ *0.635 0.127 0.238
*0.978 0.001 0.022
*0.978 0.001 0.022
*0.978 0.001 0.022
*0.978 0.001 0.022
*0.92 0.01 0.07
*0.978 0.001 0.022
*0.978 0.001 0.022

+ 0.185 0.365 *0.451

+ *0.635 0.127 0.238
*0.894 0.009 0.097
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451

+ *0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
*0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.92 0.01 0.07

+ *0.553 0.055 0.392

+ 0.185 0.365 *0.451
*0.894 0.009 0.097

+ *0.553 0.055 0.392
*0.978 0.001 0.022

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
*0.635 0.127 0.238

+ 0.185 0.365 *0.451
*0.92 0.01 0.07
*0.978 0.001 0.022
*0.978 0.001 0.022

+ *0.978 0.001 0.022
*0.978 0.001 0.022

+ 0.185 0.365*0.451
*0.978 0.001 0.022
*0.978 0.001 0.022
*0.978 0.001 0.022

+ *0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
*0.635 0.127 0.238

+ 0.185 0.365*0.451

+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238

+ *0.635 0.127 0.238
0.185 0.365 *0.451

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

1.C
2:A
2:A
1.C
1.C
3B
1.C
1.C
1.C
2:A
2:A
1.C
3B
1.C
3B
2:A
3:B
1.C
2:A
1.C
3:B
3B
3B
2:A
1.C
1.C
1.C
1.C
3B
2:A
2A
1.C
1.C
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3:B
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
2:A
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
2:A
1.C
1.C
2:A
3:B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
2:A
1.C
3B
2:A
1.C
3B
3B
2:A
3:B
1.C
1.C
2:A
3:B
1.C
1.C
1.C
1.C
3B

1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
3B
3B
3B
1.C
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
1.C
1.C
1.C
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
3B
3B
3B
3:B
3B
1.C
1.C
3:B
1.C
1.C
1.C
1.C
3B

*0.635 0.127 0.238
+ 0.185 0.365*0.451
+ 0.185 0.365*0.451

*0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.92 0.01 0.07

*0.635 0.127 0.238

*0.894 0.009 0.097
+ 0.185 0.365 *0.451
+ *0.894 0.009 0.097

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451

0.185 0.365 *0.451

*0.635 0.127 0.238
+ 0.185 0.365 *0.451

*0.635 0.127 0.238

0.185 0.365 *0.451
+ *0.894 0.009 0.097
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.894 0.009 0.097
+ 0.185 0.365*0.451

*0.635 0.127 0.238

*0.894 0.009 0.097

0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365*0.451

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451

0.185 0.365 *0.451
+ 0.185 0.365*0.451

*0.894 0.009 0.097
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

*0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

*0.894 0.009 0.097
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.978 0.001 0.022
+ 0.185 0.365 *0.451

*0.635 0.127 0.238
+ *0.894 0.009 0.097
+ 0.185 0.365*0.451

*0.635 0.127 0.238

0.185 0.365 *0.451

0.185 0.365 *0.451
+ 0.185 0.365 *0.451

0.185 0.365 *0.451
+ 0.185 0.365 *0.451

*0.635 0.127 0.238
+ *0.635 0.127 0.238

0.185 0.365 *0.451

*0.635 0.127 0.238

*0.92 0.01 0.07

*0.894 0.009 0.097

*0.635 0.127 0.238

0.185 0.365 *0.451
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217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
204
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

1.C
2.A
1.C
2:A
3B
3B
2.A
1.C
1.C
1.C
3B
1.C
2:A
1.C
1.C
3B
2:A
3B
2.A
3B
3B
3B
3B
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1.C
2:A
1.C
3B
3B
1.C
1.C
2.A
3B
1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
2:A
2:A
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
2:A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
3B
2.A
3B
3B
3B
2A
3B
2:A
2:A
2A
1.C
2:A
3B
1.C
1.C
1.C
1.C
3B

1C
3B
1.C
3B
3B
3B
3B
1C
1C
1.C
1.C
1C
1.C
3B
1.C
1C
3B
3B
3B
3B
3B
1.C
3B
1.C
1C
1.C
1.C
1C
1C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
3B
1.C
3B
1C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3:B
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3:B
3:B
3B
3B
3B
3B
3B
1.C
1:.C
1:.C
3B

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365*0.451
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ *0.635 0.127 0.238
0.185 0.365 *0.451
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.894 0.009 0.097
*0.894 0.009 0.097
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.894 0.009 0.097
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
0.185 0.365 *0.451
*0.894 0.009 0.097
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.978 0.001 0.022
*0.92 0.01 0.07
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.978 0.001 0.022
*0.978 0.001 0.022
+ *0.978 0.001 0.022
*0.894 0.009 0.097
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.92 0.01 0.07
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.92 0.01 0.07
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
*0.92 0.01 0.07
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.92 0.01 0.07
+ 0.185 0.365 *0.451
*0.92 0.01 0.07
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365*0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
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318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
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386
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389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418

1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
2:A
3B
2.A
1.C
1.C
1.C
2.A
1.C
3B
2:A
3B
3B
1.C
2:A
2A
3B
3B
3B
3B
2A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
3B
1.C
3B
2:A
1.C
3B
3B
1.C
3B
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2A
2A
2:A
3B
1.C
1.C
2:A
1.C
1.C
2A
3B
2:A
2A

1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
1.C
1.C
3B
1.C
3B
3B
3B
3B
3B
3B
3B
1.C
3B
3B
3B
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1:C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1:.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
3B
3B
1.C

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.978 0.001 0.022

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365 *0.451

0.185 0.365 *0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451

*0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365*0.451

*0.635 0.127 0.238

0.185 0.365 *0.451
+ 0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238

0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.894 0.009 0.097

*0.894 0.009 0.097
+ 0.185 0.365 *0.451

*0.635 0.127 0.238

0.185 0.365 *0.451

*0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451

*0.894 0.009 0.097

*0.894 0.009 0.097

0.185 0.365 *0.451

*0.978 0.001 0.022

0.185 0.365 *0.451
+ 0.185 0.365 *0.451

*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.978 0.001 0.022

*0.978 0.001 0.022
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238

*0.635 0.127 0.238
+ 0.185 0.365 *0.451

*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.894 0.009 0.097
+ *0.635 0.127 0.238

*0.635 0.127 0.238

*0.894 0.009 0.097
+ *0.635 0.127 0.238

0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238

+ +
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419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
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451
452
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482
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492
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500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519

2:A
3B
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
3B
1.C
2:A
3B
1.C
1.C
2:A
1.C
1.C
3:B
2:A
1.C
1.C
2:A
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
2:A
3B
1.C
1.C
3:B
1.C
1.C
3:B
1.C
2A
1.C
1.C
3:B
3B
1.C
1.C
1.C
3B
2A
3:B
2:A
1.C
3B
3:B
1.C
1.C
1.C
1.C
3:B
3B
2:A
1.C
3:B
3B
2:A
3:B
2:A
3B
1.C
1.C
2:A
1.C
3:B
1.C
1.C
1.C
1.C
3:B
1.C
2:A
1.C
2:A
2:A
2:A
1.C
1.C
1.C
1.C
2:A
1.C
3B
3B
1.C
1.C
3B
3B
1.C
3:B
3B

3B
3B
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
3B
3B
3B
3B
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
3B
3B
3B
1:.C
1:.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1:.C
1.C
1.C
1.C
3:B
3B

+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ *0.894 0.009 0.097
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.978 0.001 0.022
0.185 0.365 *0.451
*0.894 0.009 0.097
+ 0.185 0.365*0.451
+ *0.978 0.001 0.022
*0.978 0.001 0.022
*0.978 0.001 0.022
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.978 0.001 0.022
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365*0.451
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.894 0.009 0.097
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
+ *0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
+ 0.185 0.365 *0.451
*0.92 0.01 0.07
+ *0.635 0.127 0.238
*0.92 0.01 0.07
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
*0.92 0.01 0.07
+ 0.185 0.365 *0.451
*0.978 0.001 0.022
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.894 0.009 0.097
*0.894 0.009 0.097
*0.894 0.009 0.097
*0.894 0.009 0.097
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
+ *0.635 0.127 0.238
0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
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520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
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558
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562
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566
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574
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579
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582
583
584
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586
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593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620

2:A
1.C
3B
2:A
3B
1.C
2.A
2:A
2:A
3B
2.A
1.C
2:A
1.C
3B
3B
1.C
3B
2.A
3B
3B
3B
3B
2:A
3B
3B
3B
3B
3B
2.A
3B
3B
3B
3B
3B
2:A
3B
3B
1.C
3B
1.C
1.C
3B
3B
1.C
1.C
3B
1.C
3B
3B
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
2:A
3B
1.C
3B
1.C
3B
3B
3B
3B
1.C
3B
3B
3B
2.A
3B
1.C
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
1.C

3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
1C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3:B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3:B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3:B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3:B
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
3:B
3B
3B
3B
3:B
3:B
3B

+ 0.185 0.365 *0.451
+ 0.185 0.365*0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365*0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.894 0.009 0.097
+ *0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
+ 0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
+ *0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.92 0.01 0.07
+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451

+

+ +

+

N
+
+
¥



621 3B 3B
622 1C 3B
623 3B 3B
624 3B 3B
625 1:.C 3B
626 1C 3B
627 3B 3B
628 3B 3B
629 3B 3B
630 1C 3B
631 1C 3B
632 3B 3B
633 2:A 3B
634 3B 3B
635 1C 3B
636 3B 3B
637 1:.C 3B
638 2A 3B
639 1C 1:C
640 1:.C 1:.C
641 1:.C 1:.C
642 1C 1:C
643 1C 1.C
644 3B 1:.C
645 1:.C 1:.C
646 1C 1:C
647 1C 1:C
648 1:.C 1:.C
649 1:.C 1:.C
650 1C 1:C
651 3B 3B
652 2:A 3B
653 2:A 3B

0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451

*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238

*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451

656 1.C 3B
657 3B 3B
658 2A 3B
659 3B 3B
660 3B 3B
661 1.C 3B
662 1C 3B
663 3B 3B
664 1.C 3B
665 1.C 3B
666 3B 3B
667 3B 3B
668 3B 3B
669 2:A 1.C
670 1C 1:C
671 2A 1:C
672 3B 1.C
673 1.C 1.C
674 1C 1:C
675 3B 3B
676 3B 3B
677 3B 3B
678 2A 3B
679 2A 3B
680 2:A 3B
681 3B 3B
682 3B 3B
683 2A 3B
684 3B 3B
685 2:A 3:B
686 2A 3B
687 1.C 3B
688 3B 3B
689 3B 3B
690 2A 3B
691 1.C 3B
692 2:A 3B
693 1.C 1.C
694 1.C 1.C
695 1C 1.C
696 3B 1.C
697 1.C 1.C
698 3B 1.C
699 1C 3B
700 3B 3B
701 1.C 3B
702 1.C 3B
703 1.C 3B
704 2:A 3B
705 1.C 3B
706 1.C 3B
707 3B 3B
708 3B 1:.C

0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451

0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451

*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
*0.635 0.127 0.238
0.185 0.365 *0.451

+
+
¥
¥
+
+

0.185 0.365 *0.451

= Evaluation on training set ===
= Summary ===

Correctly Classified Instances 422
59.6045 %
Incorrectly Classified Instances 286
40.3955 %

Kappa statistic 0.3057

Mean absolute error 0.3468
Root mean squared error 0.4179
Relative absolute error 83.9099 %
Root relative squared error 91.9444 %

+ 0.185 0.365*0.451

+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

+ *0.635 0.127 0.238

+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451
654 2A 3B+ 0.185 0.365 *0.451
655 1.C 3B+ 0.185 0.365*0.451

+ 0.185 0.365*0.451

+ 0.185 0.365*0.451

+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365*0.451
+ 0.185 0.365*0.451

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
+ *0.635 0.127 0.238

+ 0.185 0.365*0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365 *0.451

+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451
+ 0.185 0.365 *0.451

+ 0.185 0.365*0.451
+ 0.185 0.365*0.451
+ 0.185 0.365 *0.451

+ *0.635 0.127 0.238

+ *0.635 0.127 0.238
+ 0.185 0.365 *0.451

0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451
0.185 0.365 *0.451

+ *0.635 0.127 0.238

Total Number of Instances 708

Geleneksel
Siiflandirma2 (Ort.

Stok Esash) icin Bayes —

BayesNet 11 kiimeli
capraz dogrulama
caktilar:

=== Run information ===

Scheme:weka.classifiers.bayes.BayesNet -D -Q

weka.classifiers.bayes.net.search.local. K2 -- -P 1 -S

BAYES -E

weka.classifiers.bayes.net.estimate.SimpleEstimator

---A0.5
Relation:
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R1-
2,4,6-9,11-13
Instances: 708
Attributes: 3

OrtStok

Fiyat

GLN-S
Test mode:11-fold cross-validation

WEKA Veriler - Yeni Yapay

=== Predictions on test data ===

inst#, actual, predicted, error, probability
distribution

1 2.A 1:C + *0.674 0.107 0.219
2 2.A 1.C + *0.674 0.107 0.219
3 2.A 3B+ 0.181 0.374 *0.445
4 2.A 3B+ 0.181 0.374 *0.445
5 2.A 3B+ 0.181 0.374 *0.445
6 2.A 3B+ 0.181 0.374 *0.445
7 2.A 1.C + *0.674 0.107 0.219
8 2.A 3B+ 0.181 0.374 *0.445
9 2.A 1:C + *0.674 0.107 0.219
10 2:A 3B + 0.181 0.374 *0.445
11 2:A 1.C + *0.674 0.107 0.219
12 2:A 3B+ 0.181 0.374 *0.445
13 2:A 3B+ 0.181 0.374 *0.445

14 1.C 1.C *0.674 0.107 0.219
15 1.C 1.C *0.674 0.107 0.219
16 1.C 1.C *0.674 0.107 0.219
17 1.C 1.C *0.674 0.107 0.219
18 1.C 3B+ 0.181 0.374 *0.445
19 1.C 1.C *0.674 0.107 0.219
20 1.C 3B+ 0.181 0.374 *0.445
21 1.C 3:B  + 0.181 0.374 *0.445
22 1.C 1.C *0.674 0.107 0.219
23 1.C 1.C *0.674 0.107 0.219
24 1.C 3:B  + 0.181 0.374 *0.445
25 1.C 1.C *0.901 0.008 0.091
26 1.C 1.C *0.674 0.107 0.219
27 1.C 1.C *0.901 0.008 0.091
28 1.C 1.C *0.674 0.107 0.219
29 1.C 1.C *0.674 0.107 0.219
30 1.C 1.C *0.674 0.107 0.219
31 1.C 3:B + 0.181 0.374 *0.445
32 1.C 1.C *0.674 0.107 0.219
33 1.C 1.C *0.674 0.107 0.219
34 1.C 3:B + 0.181 0.374 *0.445
35 1.C 1.C *0.674 0.107 0.219
36 1.C 1.C *0.674 0.107 0.219
37 1.C 1.C *0.674 0.107 0.219
38 1.C 1.C *0.674 0.107 0.219
39 1.C 1.C *0.901 0.008 0.091
40 1.C 1.C *0.674 0.107 0.219
41 1.C 1.C *0.901 0.008 0.091
42 1.C 1.C *0.674 0.107 0.219
43 1.C 1.C *0.674 0.107 0.219
44 1.C 1.C *0.674 0.107 0.219
45 1.C 3:B  + 0.181 0.374 *0.445
46 3B 1.C + *0.674 0.107 0.219
47 3B 3B 0.181 0.374 *0.445
48 3B 1:.C + *0.674 0.107 0.219
49 3:B 3B 0.181 0.374 *0.445
50 3:B 3B 0.181 0.374 *0.445
51 3B 3B 0.181 0.374 *0.445
52 3B 3B 0.181 0.374 *0.445
53 3:B 3B 0.181 0.374 *0.445
54 3:B 3B 0.181 0.374 *0.445
55 3B 1:.C + *0.674 0.107 0.219
56 3B 3B 0.181 0.374 *0.445
57 3:B 3B 0.181 0.374 *0.445
58 3:B 3B 0.181 0.374 *0.445
59 3B 3B 0.181 0.374 *0.445
60 3B 1:.C + *0.674 0.107 0.219
61 3:B 3B 0.181 0.374 *0.445
62 3:B 1.C + *0.674 0.107 0.219
63 3B 3B 0.181 0.374 *0.445
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Boo~wouhsrwnkr

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C
3B
3B
1.C
1.C
3B
3B
3B
1.C
3B
3B
3B
3:B
3:B
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
3B
3B
1.C
3B
1.C
3B
3B
3B
1.C
1.C
3B
3B
3B
1.C
3B
3B
3B
1.C
1.C
1.C
3B
3B
3B
1.C
3B
1.C
1.C
3B
3B
1.C
1.C
3B
1.C
3B
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C

+ *0.674 0.107 0.219
0.181 0.374 *0.445
0.19 0.365 *0.444
*0.635 0.126 0.238
*0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
0.19 0.365 *0.444
*0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
0.19 0.365*0.444
0.19 0.365*0.444
0.19 0.365*0.444
+ *0.635 0.126 0.238
*0.635 0.126 0.238
+ 0.19 0.365 *0.444
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
+ 0.19 0.365 *0.444
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.883 0.01 0.108
*0.635 0.126 0.238
+ 0.19 0.365*0.444
*0.635 0.126 0.238
*0.973 0.001 0.026
*0.973 0.001 0.026
*0.973 0.001 0.026
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.912 0.011 0.076
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.635 0.126 0.238
+ 0.19 0.365*0.444
*0.635 0.126 0.238
*0.635 0.126 0.238
*0.883 0.01 0.108
*0.635 0.126 0.238
*0.973 0.001 0.026
0.19 0.365 *0.444
0.19 0.365 *0.444
+ *0.635 0.126 0.238
+ *0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
+ *0.635 0.126 0.238
0.19 0.365 *0.444
+ *0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
0.19 0.365*0.444
+ *0.635 0.126 0.238
+ *0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
0.19 0.365 *0.444
+ *0.635 0.126 0.238
0.19 0.365 *0.444
0.19 0.365 *0.444
0.175 0.375 *0.45
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.677 0.107 0.216
0.175 0.375 *0.45
0.175 0.375 *0.45
0.175 0.375 *0.45
*0.677 0.107 0.216
0.175 0.375 *0.45
*0.677 0.107 0.216
*0.677 0.107 0.216
0.175 0.375 *0.45
0.175 0.375 *0.45
*0.677 0.107 0.216
*0.903 0.008 0.09
+ 0.175 0.375 *0.45
*0.677 0.107 0.216
+ 0.175 0.375 *0.45
*0.677 0.107 0.216
+ 0.175 0.375*0.45
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.677 0.107 0.216
+ 0.175 0.375*0.45
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.903 0.008 0.09
*0.677 0.107 0.216
*0.903 0.008 0.09
+ 0.175 0.375*0.45
*0.677 0.107 0.216
*0.903 0.008 0.09
*0.677 0.107 0.216
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

OB WN P

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2A
2A
2:A
2:A
2A
2A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2:A

3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
3B
3B
3B
3B
3B
3B
1.C
3B
3B
3B
1.C
1.C
1.C
3B
3B
3B
3B
1.C
3B
3B
1.C
3B
3B
3B
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
3B
3B
1.C
1.C
3:B
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
3B
3B
1:.C
3:B
3B
3B
3B
3:B
1.C
1.C
1.C
3:B
1.C
1.C
1.C
3:B
1.C
1.C
3:B
3:B
3B
3B
3B
3B
1.C

+ 0.175 0.375 *0.45
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.903 0.008 0.09
*0.677 0.107 0.216
*0.677 0.107 0.216
*0.677 0.107 0.216

+ 0.175 0.375 *0.45
*0.677 0.107 0.216

+ 0.175 0.375*0.45
*0.677 0.107 0.216

+ *0.903 0.008 0.09

+ *0.677 0.107 0.216

+ *0.677 0.107 0.216

+ *0.677 0.107 0.216
0.175 0.375*0.45

+ *0.677 0.107 0.216
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45

+ *0.677 0.107 0.216
0.175 0.375*0.45
0.175 0.375*0.45
0.175 0.375*0.45

+ *0.677 0.107 0.216

+ *0.677 0.107 0.216

+ *0.629 0.131 0.24

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ *0.629 0.131 0.24

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ *0.629 0.131 0.24

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453
*0.899 0.01 0.091
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24

+ 0.186 0.361 *0.453
*0.629 0.131 0.24
*0.629 0.131 0.24

+ 0.186 0.361 *0.453
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24

+ 0.186 0.361 *0.453

+ 0.186 0.361 *0.453
*0.629 0.131 0.24
*0.979 0.001 0.02

+ 0.186 0.361 *0.453
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.899 0.01 0.091
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.629 0.131 0.24
*0.899 0.01 0.091
*0.899 0.01 0.091
*0.629 0.131 0.24
0.186 0.361 *0.453
0.186 0.361 *0.453

+ *0.629 0.131 0.24

0.186 0.361 *0.453

0.186 0.361 *0.453

0.186 0.361 *0.453

0.186 0.361 *0.453

0.186 0.361 *0.453

*0.572 0.06 0.367

*0.629 0.131 0.24

*0.629 0.131 0.24

0.186 0.361 *0.453

*0.629 0.131 0.24

*0.629 0.131 0.24

*0.629 0.131 0.24

0.186 0.361 *0.453

*0.629 0.131 0.24

*0.899 0.01 0.091

0.186 0.361 *0.453

0.186 0.361 *0.453

0.183 0.361 *0.456

0.183 0.361 *0.456

0.183 0.361 *0.456

0.183 0.361 *0.456

*0.62 0.132 0.247

+ o+ o+

+ o+ o+

+ +

+ 4+ 4+ o+ o+
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18
19
20
21
22
23
24
25
26
27
28
29
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32
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36
37
38
39
40
41
42

2A
2.A
2.A
2:A
2:A
2:A
2:A
2:A
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
2:A
2:A
2A
2A
2:A
2:A
2A
2A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1:.C
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1.C
1:.C
1:.C
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1:.C
1:.C
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1:.C
1:.C
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1:.C
1:.C
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1:.C
1:.C
1.C

3B
3B
3B
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
3B
3B
3B
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
1.C
3B
3B
1.C
1.C
3B
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
+ 0.183 0.361 *0.456
+ 0.183 0.361 *0.456
+ 0.183 0.361 *0.456
+ *0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
+ 0.183 0.361 *0.456
+ 0.183 0.361 *0.456
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
+ 0.183 0.361 *0.456
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
+ 0.183 0.361 *0.456
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
+ 0.183 0.361 *0.456
*0.62 0.132 0.247
*0.908 0.01 0.082
*0.986 0.001 0.013
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.62 0.132 0.247
+ 0.183 0.361 *0.456
*0.62 0.132 0.247
*0.986 0.001 0.013
*0.62 0.132 0.247
*0.62 0.132 0.247
*0.6 0.061 0.338
0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
+ *0.908 0.01 0.082
0.183 0.361 *0.456
0.183 0.361 *0.456
+ *0.986 0.001 0.013
0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
+ *0.62 0.132 0.247
*0.62 0.132 0.247
+ *0.62 0.132 0.247
0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
0.183 0.361 *0.456
0.191 0.355 *0.454
0.191 0.355 *0.454
*0.644 0.12 0.236
0.191 0.355 *0.454
0.191 0.355 *0.454
*0.644 0.12 0.236
*0.938 0.011 0.051
0.191 0.355 *0.454
*0.644 0.12 0.236
*0.644 0.12 0.236
0.191 0.355 *0.454
*0.644 0.12 0.236
0.191 0.355 *0.454
*0.644 0.12 0.236
*099 0 0.01
*0.644 0.12 0.236
*0.644 0.12 0.236
+ 0.191 0.355 *0.454
*0.644 0.12 0.236
+ 0.191 0.355*0.454
+ 0.191 0.355*0.454
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
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*099 0 0.01
*0.938 0.011 0.051
*0.99 0 0.01

*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.935 0.004 0.061
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.644 0.12 0.236
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1.C
1.C
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1.C
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3B
3B
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2:A
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2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C

1.C
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
1.C
1.C
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
3B
3B
3B
1.C
1.C
3B
3B
3B
3B
2A
2A
3B
3B
1.C
3B
3B
3B
1.C
3B
1:.C
1.C
1.C

*0.644 0.12 0.236
*0.644 0.12 0.236
*0.938 0.011 0.051
0.191 0.355 *0.454
0.191 0.355 *0.454
0.191 0.355*0.454
+ *0.644 0.12 0.236
0.191 0.355 *0.454
0.191 0.355 *0.454
+ *0.644 0.12 0.236
*0.99 0 001
*0.99 0 0.01
0.191 0.355 *0.454
*0.644 0.12 0.236
*0.644 0.12 0.236
*0.935 0.004 0.061
0.191 0.355 *0.454
*0.644 0.12 0.236
*0.644 0.12 0.236
0.191 0.355 *0.454
*0.644 0.12 0.236
*0.644 0.12 0.236
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
*0.639 0.13 0.231
*0.639 0.13 0.231
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
*0.639 0.13 0.231
*0.639 0.13 0.231
*0.973 0.001 0.027
*0.639 0.13 0.231
*0.973 0.001 0.027
*0.639 0.13 0.231
*0.639 0.13 0.231
*0.888 0.011 0.101
*0.888 0.011 0.101
*0.639 0.13 0.231
*0.639 0.13 0.231
*0.639 0.13 0.231
+ 0.186 0.358 *0.455
+ 0.186 0.358 *0.455
*0.639 0.13 0.231
*0.639 0.13 0.231
*0.888 0.011 0.101
*0.639 0.13 0.231
+ 0.186 0.358 *0.455
*0.973 0.001 0.027
*0.973 0.001 0.027
*0.639 0.13 0.231
+ 0.186 0.358 *0.455
*0.639 0.13 0.231
+ 0.186 0.358 *0.455
*0.639 0.13 0.231
*0.973 0.001 0.027
+ 0.186 0.358 *0.455
*0.909 0.012 0.079
*0.639 0.13 0.231
*0.909 0.012 0.079
*0.888 0.011 0.101
0.186 0.358 *0.455
+ *0.639 0.13 0.231
0.186 0.358 *0.455
0.186 0.358 *0.455
+ *0.639 0.13 0.231
0.186 0.358 *0.455
0.186 0.358 *0.455
+ *0.639 0.13 0.231
0.186 0.358 *0.455
+ *0.639 0.13 0.231
+ *0.639 0.13 0.231
+ *0.888 0.011 0.101
0.186 0.358 *0.455
0.186 0.358 *0.455
0.186 0.358 *0.455
+ *0.639 0.13 0.231
+ *0.639 0.13 0.231
0.186 0.358 *0.455
0.186 0.358 *0.455
+ 0.245 0.269 *0.486
+ 0.245 0.269 *0.486
0.087 *0.555 0.358
0.087 *0.555 0.358
+ 0.245 0.269 *0.486
+ 0.245 0.269 *0.486
+ *0.624 0.128 0.248
+ 0.245 0.269 *0.486
+ 0.245 0.269 *0.486
+ 0.245 0.269 *0.486
+ *0.624 0.128 0.248
+ 0.245 0.269 *0.486
+ *0.624 0.128 0.248
*0.931 0.012 0.057
*0.624 0.128 0.248
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1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3:B
3B
3B

1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
2:A
3B
2:A
3B
1.C
3B
1.C
2:A
3B
1.C
3B
2:A
1.C
3B
3B
2:A
2:A
1.C
3B

2:A

1.C

3B

3B

3B

1.C

2:A

2:A

3B
3B
3B
3B
1.C
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3:B
2:A
1.C
1.C
1.C
1.C
3B
1.C
1:.C
1:.C
1.C
1.C
3B
1:.C
1.C
1.C
1:.C
3B
3B
2:A
2:A
3:B
1.C

*0.624 0.128 0.248
*0.624 0.128 0.248
*0.931 0.012 0.057
+ 0.245 0.269 *0.486
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.983 0.001 0.016
*0.983 0.001 0.016
+ 0.245 0.269 *0.486
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.897 0.01 0.093
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.983 0.001 0.016
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.931 0.012 0.057
*0.897 0.01 0.093
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
*0.624 0.128 0.248
+ 0.245 0.269 *0.486
0.245 0.269 *0.486
+ 0.087 *0.555 0.358
0.245 0.269 *0.486
+ 0.087 *0.555 0.358
0.245 0.269 *0.486
*0.983 0.001 0.016
0.245 0.269 *0.486
*0.624 0.128 0.248
+ 0.087 *0.555 0.358
0.245 0.269 *0.486
+ *0.624 0.128 0.248
0.245 0.269 *0.486
+ 0.087 *0.555 0.358
*0.624 0.128 0.248
0.245 0.269 *0.486
0.245 0.269 *0.486
0.087 *0.555 0.358
0.087 *0.555 0.358
*0.897 0.01 0.093
0.246 0.277 *0.478
0.057 *0.55 0.393
*0.628 0.131 0.241
0.246 0.277 *0.478
0.246 0.277 *0.478
0.246 0.277 *0.478
*0.628 0.131 0.241
0.057 *0.55 0.393
0.057 *0.55 0.393
+ 0.246 0.277 *0.478
+ 0.246 0.277 *0.478
+ 0.246 0.277 *0.478
+ 0.246 0.277 *0.478
*0.628 0.131 0.241
+ 0.057 *0.55 0.393
*0.912 0.012 0.077
+ 0.057 *0.55 0.393
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
+ 0.246 0.277 *0.478
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.912 0.012 0.077
*0.974 0.001 0.025
*0.628 0.131 0.241
+ 0.246 0.277 *0.478
+ 0.057 *0.55 0.393
*0.974 0.001 0.025
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.885 0.01 0.105
+ 0.246 0.277 *0.478
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.628 0.131 0.241
+ 0.246 0.277 *0.478
*0.628 0.131 0.241
*0.628 0.131 0.241
*0.974 0.001 0.025
+ *0.628 0.131 0.241
0.246 0.277 *0.478
0.246 0.277 *0.478
+ 0.057 *0.55 0.393
+ 0.057 *0.55 0.393
0.246 0.277 *0.478
+ *0.628 0.131 0.241
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2:A
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2:A

2:A

2.A
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2:A

2:A

2:A
2:A
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1.C
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1.C
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1.C
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1.C
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1.C
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1.C
1.C
1.C
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3:B
3:B
3B
3B
3:B
3:B
2A

2A

2:A

2:A

2A

2A

2:A

2:A

2A

2:A
2:A
2:A
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

3:B
3B
3B
3B
1.C
3B
1.C
3B
2:A
1.C
3B
3B
3B
3B
3B
1.C
1.C
3B
1.C
3B
3B
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
3:B
3B
1.C
3B
3B
3B
1.C
3B
3B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
3B
3B
3B
3B
2:A
3B
1.C
1.C
3B
1.C
3B
3B
1.C
3B
3B
1.C
1.C
3B
1:.C
2:A
1.C
3B
1:.C
1.C
1.C
1:.C
1:.C
3B

0.246 0.277 *0.478
0.246 0.277 *0.478
0.246 0.277 *0.478
0.246 0.277 *0.478
+ *0.628 0.131 0.241
0.246 0.277 *0.478
*0.628 0.131 0.241
0.246 0.277 *0.478
+ 0.057 *0.55 0.393
+ *0.628 0.131 0.241
0.246 0.277 *0.478
0.246 0.277 *0.478
0.19 0.365 *0.445
0.19 0.365 *0.445
0.19 0.365 *0.445
*0.895 0.003 0.101
*0.633 0.128 0.238
0.19 0.365 *0.445
*0.633 0.128 0.238
0.19 0.365 *0.445
0.19 0.365 *0.445
0.19 0.365 *0.445
*0.633 0.128 0.238
0.19 0.365 *0.445
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.895 0.003 0.101
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.976 0  0.024
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.633 0.128 0.238
*0.976 0  0.024
*0.633 0.128 0.238
*0.976 0  0.024
*0.895 0.003 0.101
*0.633 0.128 0.238
*0.633 0.128 0.238
+ 0.19 0.365 *0.445
*0.976 0  0.024
*0.633 0.128 0.238
*0.633 0.128 0.238
+ 0.19 0.365 *0.445
*0.633 0.128 0.238
*0.895 0.003 0.101
*0.633 0.128 0.238
*0.633 0.128 0.238
+ 0.19 0.365 *0.445
0.19 0.365 *0.445
+ *0.633 0.128 0.238
0.19 0.365 *0.445
0.19 0.365 *0.445
0.19 0.365 *0.445
+ *0.633 0.128 0.238
0.19 0.365 *0.445
0.19 0.365 *0.445
+ *0.633 0.128 0.238
0.19 0.365 *0.445
*0.633 0.128 0.238
*0.633 0.128 0.238
0.19 0.365 *0.445
*0.895 0.003 0.101
*0.633 0.128 0.238
*0.633 0.128 0.238
0.19 0.365 *0.445
0.19 0.365 *0.445
0.19 0.365 *0.445
0.187 0.331 *0.483
0.022 *0.805 0.173
0.187 0.331 *0.483
*0.646 0.127 0.227
*0.646 0.127 0.227
0.187 0.331 *0.483
*0.646 0.127 0.227
0.187 0.331 *0.483
0.187 0.331 *0.483
+ *0.646 0.127 0.227
+ 0.187 0.331 *0.483
+ 0.187 0.331 *0.483
*0.887 0.01 0.103
*0.646 0.127 0.227
+ 0.187 0.331 *0.483
*0.646 0.127 0.227
+ 0.022 *0.805 0.173
*0.646 0.127 0.227
+ 0.187 0.331*0.483
*0.887 0.01 0.103
*0.646 0.127 0.227
*0.646 0.127 0.227
*0.646 0.127 0.227
*0.646 0.127 0.227
+ 0.187 0.331*0.483
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26 1.C 1.C
27 1:.C 1:.C
28 1:.C 1.C
29 1:.C 3B
30 1:.C 1.C
31 1:.C 1:.C
32 1:.C 1:.C
33 1:.C 3B
34 1:.C 1.C
35 1:.C 1:.C
36 1:.C 1:.C
37 1:.C 1:.C
38 1:.C 3B
39 1:.C 3B
40 1:.C 1:.C
41 1:.C 1.C
42 1:.C 1.C
43 1:.C 1:.C
44 1:.C 3B
45 1:.C 1.C
46 3B 1.C

*0.646 0.127 0.227
*0.887 0.01 0.103
*0.646 0.127 0.227
+ 0.187 0.331 *0.483
*0.646 0.127 0.227
*0.887 0.01 0.103
*0.646 0.127 0.227
+ 0.187 0.331 *0.483
*0.646 0.127 0.227
*0.974 0.001 0.025
*0.646 0.127 0.227
*0.887 0.01 0.103
+ 0.187 0.331 *0.483
+ 0.187 0.331 *0.483
*0.646 0.127 0.227
*0.646 0.127 0.227
*0.646 0.127 0.227
*0.646 0.127 0.227
+ 0.187 0.331 *0.483
*0.974 0.001 0.025
+ *0.646 0.127 0.227
47 3B 3B 0.187 0.331*0.483
48 3B 3B 0.187 0.331*0.483
49 3B 1.C + *0.646 0.127 0.227
50 3B 3B 0.187 0.331 *0.483
51 3B 1.C *0.646 0.127 0.227
52 3B 1.C *0.646 0.127 0.227
53 3B 1.C *0.646 0.127 0.227
54 3B 1.C *0.646 0.127 0.227
55 3B 3B 0.187 0.331*0.483
56 3B 1.C *0.646 0.127 0.227
57 3B 2:A 0.022 *0.805 0.173
58 3B 1.C *0.646 0.127 0.227
59 3B 1.C *0.646 0.127 0.227
60 3B 1.C *0.646 0.127 0.227
61 3B 3B 0.187 0.331 *0.483
62 3B 2:A + 0.022 *0.805 0.173
63 3B 1.C + *0.646 0.127 0.227
64 3B 3B 0.187 0.331*0.483

+ 4+ + o+

+ o+ o+ o+ o+

=== Stratified cross-validation ===
=== Summary ===

Correctly Classified Instances 416
58.7571 %
Incorrectly Classified Instances 292
41.2429 %

Kappa statistic 0.2942

Mean absolute error 0.3513
Root mean squared error 0.4241
Relative absolute error 84.9768 %
Root relative squared error 93.2987 %
Total Number of Instances 708

Geleneksel
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=== Run information ===

Scheme:weka.classifiers.bayes.BayesNet -D -Q
weka.classifiers.bayes.net.search.local. K2 -- -P 1 -S
BAYES -E
weka.classifiers.bayes.net.estimate.SimpleEstimator
---A05
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R1-
2,4,6-9,11-13
Instances: 708
Attributes: 3

OrtStok

Fiyat

GLN-S
Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.674 0.114 0.211
2 3B 3B 0.194 0.369 *0.438
3 1.C 1.C *0.674 0.114 0.211
4 3B 1.C + *0.674 0.114 0.211
5 3B 1.C + *0.674 0.114 0.211
6 1.C 1.C *0.674 0.114 0.211
7 2:A 3B + 0.194 0.369 *0.438
8 2:A 3B + 0.194 0.369 *0.438
9 1.C 1.C *0.906 0.006 0.089
10 1.C 1.C *0.674 0.114 0.211

11 1.C 1.C
12 3B 3B
13 1.C 1.C

*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211



14
15
16
17
18
19
20
21
22
23
24
25
2
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
2
o1
92
K]
%
%5
%
97
%
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

3B
2:A
1.C
3B
3B
1.C
2:A
1.C
3B
1.C
3B
1.C
3B
1.C
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
2:A
2:A
1.C
3B
3B
1.C
3B
3B
1.C
1.C
1.C
3B
2:A
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
2:A
3B
1.C
1.C
1.C
2:A
3B
3B
1.C
3B
2:A
3B
3B
3B
1.C
3B
3B
1.C
1.C
2:A
3B
1.C
1.C
3B
2:A
3B
1.C
1.C
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
2:A
1.C
1.C
1.C
1.C
2:A
1.C

3B
3B
1.C
1.C
3B
1.C
1.C
1.C
3B
3B
3B
3B
3B
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
3B
3B
3B
3B
1.C
3:B
1.C
3B
3B
3:B
3:B
1.C
3B
3:B
1:.C
1.C
3:B
1:.C
1.C
3B
3B
3:B
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
3:B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
3B
3B
1.C
1.C
1.C
3B
3B

0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.906 0.006 0.089
+ *0.674 0.114 0.211
0.194 0.369 *0.438
*0.906 0.006 0.089
+ *0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.906 0.006 0.089
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.906 0.006 0.089
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.906 0.006 0.089
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
0.194 0.369 *0.438
*0.906 0.006 0.089
0.194 0.369 *0.438
+ *0.674 0.114 0.211
0.194 0.369 *0.438
0.194 0.369 *0.438
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.906 0.006 0.089
*0.674 0.114 0.211
*0.906 0.006 0.089
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

1.C
1.C
1.C
2:A
2:A
2:A
2:A
1.C
2:A
1.C
1.C
1.C
3:B
2:A
3B
1.C
1.C
1.C
3B
1.C
3:B
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
1.C
1.C
1.C
3:B
1.C
3B
1.C
3:B
1.C
1.C
1.C
1.C
3B
3B
3:B
1.C
3B
2:A
1.C
2:A
2A
1.C
1.C
1.C
3B
3B
1.C
3:B
2:A
1.C
1.C
1.C
3B
2:A
1.C
1.C
2:A
1.C
3:B
3:B
1.C
2:A
1.C
3B
3B
3:B
2:A
3B
1.C
1.C
3:B
1.C
1.C
2:A
2:A
2:A
2:A
2:A
1.C
3B
3B
3:B
2:A
2:A
1.C
3:B
3:B
3B
1.C
3:B
3:B
1.C

1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
3B
1.C
3B
1.C
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
3B
3B
3B
1.C
1.C
3B
3B
1.C
1.C
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
3B
3B
3B
1.C
1.C
3B
1.C
1.C
3B
1.C
3B
3B
1.C
1:.C
1.C
3B
1:.C
3B
3B
3B
3:B
3:B
1.C
1.C
1.C
3:B
1.C

*0.906 0.006 0.089
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.906 0.006 0.089
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.906 0.006 0.089
0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.906 0.006 0.089
0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.906 0.006 0.089
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.906 0.006 0.089
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ *0.674 0.114 0.211
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
0.194 0.369 *0.438
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
0.194 0.369 *0.438
0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.906 0.006 0.089
+ *0.674 0.114 0.211
0.194 0.369 *0.438
*0.906 0.006 0.089

151

216 3B 3B
217 3B 1:C
218 1C 1:C
219 3B 1:C
220 1:.C 1:C
221 3B 1:.C
222 1.C 1:.C
223 1:.C 1:C
224 3B 3B
225 1.C 1:.C
226 3B 1:.C
227 1:.C 3B
228 1:.C 3B
229 1.C 1:.C
230 1.C 1:.C
231 2:A 1.C
232 3B 1:C
233 1.C 1:.C
234 1:.C 1:.C
235 1:.C 1:C
236 2:A 3B
237 1.C 3B
238 1.C 1:.C
239 3B 3B
240 1:.C 3B
241 1.C 1:.C

0.194 0.369 *0.438
+ *0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.906 0.006 0.089
*0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
0.194 0.369 *0.438
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.674 0.114 0.211
*0.674 0.114 0.211
+ *0.674 0.114 0.211
+ *0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
*0.674 0.114 0.211
+ 0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.906 0.006 0.089
0.194 0.369 *0.438
+ 0.194 0.369 *0.438
*0.906 0.006 0.089

=== Evaluation on test split ===
=== Summary ===

Correctly Classified Instances 150
62.2407 %
Incorrectly Classified Instances 91

37.7593 %

Kappa statistic 0.3344

Mean absolute error 0.343

Root mean squared error 0.4119
Relative absolute error 83.2909 %
Root relative squared error 91.3883 %
Total Number of Instances 241
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=== Run information ===
Scheme:weka.classifiers.bayes.NaiveBayes
Relation:  WEKA Veriler - Yeni Yapay
Uygulama2-
weka.filters.unsupervised.attribute. Remove-R1-
2,4,6-9,11-13

Instances: 708
Attributes: 3

Test mode:evaluate on training data
=== Predictions on training set ===

inst#, actual, predicted, error, probability
distribution

1 1.C 1.C *0.454 0.338 0.208
2 1C 1.C *0.454 0.338 0.208
3 2A 1.C + *0.484 0.31 0.206
4 1.C 1.C *0.454 0.338 0.208
5 1.C 1.C *0.454 0.338 0.208
6 1C 1.C *0.454 0.338 0.208
7 3B 1.C + *0.706 0 0.294

8 1.C 1.C *0.454 0.338 0.208
9 3B 1.C + *0.468 0.313 0.219
10 1.C 1.C *0.406 0.344 0.25

11 3B 1.C
12 1.C 1.C
13 3B 1.C
14 1.C 1.C
15 2:A 1.C
16 1.C 1.C
17 1.C 1.C
18 1.C 1.C
19 2:A 1.C
20 2:A 1:.C
21 1.C 1.C
22 1.C 1.C
23 2:A 2:A
24 3B 2:A
25 1.C 1.C

+ *0.406 0.344 0.25
*0.454 0.338 0.208
+ *0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.468 0.313 0.219
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.484 0.31 0.206
+ *0.484 0.31 0.206
+ *0.484 0.31 0.206
*0.468 0.313 0.219
*0.406 0.344 0.25
0.307 *0.399 0.294
+ 0.193 *0.466 0.342
*0.57 0.169 0.262
26 1.C 1.C *0.684 0.004 0.312
27 1.C 1.C *0.684 0.004 0.312

28 3B C +*1 0 0
29 1.C 1.C *0.454 0.338 0.208
30 3B 1:.C + *0.454 0.338 0.208



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
2
91
22
23
9
%5
%
97
%
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

3B
1.C
1.C
3B
2:A
3B
1.C
1.C
2:A
3B
3B
3B
2:A
3B
2:A
3B
2:A
3B
2:A
1.C
2:A
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
3B
3B
2:A
1.C
3B
1.C
3B
1.C
1.C
1.C
2:A
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
2A
1.C
1.C
3B
3B
1.C
2:A
2:A
1.C
1.C
3B
1.C
1.C
1.C
2:A
2:A
1.C
3B
1.C
3B
2A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1:C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
2:A
1.C
2:A
2:A
1.C
1.C
1:.C
1:.C
1.C
1.C
2:A
1.C
1.C
1.C
1:.C
1:.C
2:A

+ *0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208

+ *0.454 0.338 0.208

+ *0.454 0.338 0.208

+ *0.484 0.31 0.206

*0.484 0.31 0.206

*0.484 0.31 0.206
*0.484 0.31 0.206
*0.406 0.344 0.25
*0.406 0.344 0.25
*0.406 0.344 0.25
0.307 *0.399 0.294

+ 0.038 *0.571 0.391
0.012 *0.602 0.386

+ 0.003 *0.628 0.369
0.001 *0.654 0.346
*0.406 0.344 0.25
*0.57 0.169 0.262

*0.454 0.338 0.208

+ *0.595 0.152 0.254
*0.484 0.31 0.206

*0.454 0.338 0.208

+ *0.576 0.153 0.271
*0.595 0.152 0.254
*0.72 0 0.28
*0.705 0 0.295
*0.684 0.004 0.312
*0.684 0.004 0.312
*0.454 0.338 0.208
0.307 *0.399 0.294
0.097 *0.526 0.377

+ *0.484 0.31 0.206

+ 4+ + o+

+ +

+

*0.691 0 0.309
*0.729 0 0271
*0.795 0 0.205
*0.759 0 0.241
*0.684 0.004 0.312
*0.833 0 0.167
*0.743 0 0.257

*0.512 0.172 0.316
+ *0.595 0.152 0.254
*0.995 0 0.005
*0.454 0.338 0.208
+ 0 *0.682 0.318
+ 0 *0.682 0.318
+ *0.595 0.152 0.254
*0.484 0.31 0.206
+ 0 *0.682 0.318
*0.454 0.338 0.208
+ *0.454 0.338 0.208
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.684 0.004 0.312
*0.454 0.338 0.208
*0.454 0.338 0.208
+ *0.679 0.004 0.318
+ *0.576 0.153 0.271
*0.997 0 0.003
+ *0.685 0 0.315
*0.825 0.018 0.156
+ *0.454 0.338 0.208
+ *0.57 0.169 0.262
*0.484 0.31 0.206
0 *0.924 0.076
*0.57 0.169 0.262

*1 0 0

*1 0 0

+*1 0 0

*1 0 0
*0.406 0.344 0.25
*1L 0 0

*1 0 0

*1 0 0

+ *0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.406 0.344 0.25
*0.484 0.31 0.206
*0.576 0.153 0.271
+ *0.406 0.344 0.25
*0.484 0.31 0.206
*0.454 0.338 0.208
+ *0.468 0.313 0.219
+ 0 *0.875 0.125
*0.454 0.338 0.208
0 *0.875 0.125
0 *0.813 0.187
*0.454 0.338 0.208
*0.484 0.31 0.206
+ *0.454 0.338 0.208
*0.57 0.169 0.262
*0.454 0.338 0.208
*1 0 0
0.307 *0.399 0.294
+ *0.697 0 0.303
*0.484 0.31 0.206
+ *0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.468 0.313 0.219
0.307 *0.399 0.294

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

3B
1.C
2:A
1.C
3B
3B
3B
2:A
1.C
1.C
1.C
1.C
3B
2:A
2:A
1.C
1.C
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3:B
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
2A
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
2A
1.C
1.C
2:A
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
2:A
1.C
3B
2:A
1.C
3B
3B
2:A
3:B
1.C
1.C
2:A
3:B
1.C
1.C
1.C
1.C
3B
1.C
2:A
1.C
2:A
3B
3:B
2:A
1.C
1.C
1.C
3:B
1.C
2:A
1.C
1.C
3B

1.C
1.C
2:A
1.C
2:A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
2:A
2:A
2:A
1.C
1.C
2:A
2A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
1.C
2:A
2:A
2:A
2:A
2:A
1.C
1.C
2:A
1.C
1.C
1.C
1.C
2:A
1.C
2:A
1.C
2A
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

+ *0.468 0.313 0.219
*0.484 0.31 0.206
0.307 *0.399 0.294
*0.454 0.338 0.208

+ 0.307 *0.399 0.294

+ *0.697 0 0.303

+ *0.57 0.169 0.262

+ *0.57 0.169 0.262
*0.995 0  0.005

+ 0.003 *0.628 0.369
*0.484 0.31 0.206
*0.987 0 0.013

+ 0.038 *0.571 0.391
0.038 *0.571 0.391
0.038 *0.571 0.391

+ 0.097 *0.526 0.377
*0.484 0.31 0.206
*0.406 0.344 0.25
0.012 *0.602 0.386
0 *0.746 0.254
*0.484 0.31 0.206

+ *0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.484 0.31 0.206
*0.454 0.338 0.208
*0.484 0.31 0.206

+ *0.484 0.31 0.206
*0.484 0.31 0.206

+ *0.484 0.31 0.206
*0.468 0.313 0.219

+ *0.468 0.313 0.219

+ *0.468 0.313 0.219
*0.684 0.004 0.312

+ *0.57 0.169 0.262
*0.454 0.338 0.208

+ *0.406 0.344 0.25
0.038 *0.571 0.391

+ *0.406 0.344 0.25

+ 0.193 *0.466 0.342
*0.484 0.31 0.206
*0.484 0.31 0.206

+ *0.484 0.31 0.206

+ *0.454 0.338 0.208
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206

+ *0.468 0.313 0.219
*0.406 0.344 0.25
*0.705 0 0.295

+ *0.684 0.004 0.312

+ *0.57 0.169 0.262
*0.484 0.31 0.206

+ *0.484 0.31 0.206
*0.454 0.338 0.208
*1 0 0
*1 0 0
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.57 0.169 0.262

+ *0.468 0.313 0.219
*0.454 0.338 0.208
*0.484 0.31 0.206
*1 0 0
0.307 *0.399 0.294
*0.57 0.169 0.262

+ *0.716 0  0.284
0.097 *0.526 0.377
*0.454 0.338 0.208

+ 0 *0.78 0.22

+0 *1 0
0 *0.813 0.187

+ 0 *0.996 0.004

+ 0.307 *0.399 0.294
*0.484 0.31 0.206

+ *0.484 0.31 0.206

+ 0.038*0.571 0.391
*0.484 0.31 0.206
*0.454 0.338 0.208
*0.691 0 0.309
*0.484 0.31 0.206

+ 0.097 *0.526 0.377
*0.454 0.338 0.208
0.003 *0.628 0.369
*0.454 0.338 0.208
0 *0.943 0.057

+ 0.307 *0.399 0.294

+ *0.406 0.344 0.25
0.193 *0.466 0.342
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208

+ *0.484 0.31 0.206
*0.484 0.31 0.206

+ *0.484 0.31 0.206
*0.468 0.313 0.219
*0.484 0.31 0.206

+ *0.468 0.313 0.219

152

233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333

2:A
3B
2.A
3B
3B
3B
3B
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
3B
1.C
1.C
2:A
1.C
3B
3B
1.C
1.C
2.A
3B
1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
2:A
2:A
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
2.A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
3B
2:A
3B
3B
3B
2.A
3B
2:A
2:A
2.A
1.C
2:A
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C

2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1C
1.C
1.C
1C
1C
1.C
2:A
1C
1C
1.C
1.C
1.C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
2:A
1.C
1.C
1.C
2:A
2:A
2:A
2:A
2A
2:A
2:A
2:A
2A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
2:A
1.C
2:A
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

0 *0.986 0.014
+0 *1 0
0 *1 0
+ 0.001 *0.654 0.346
+ 0 *0.713 0.287
+ *0.468 0.313 0.219
+ *0.406 0.344 0.25
+ *0.484 0.31 0.206
*0.57 0.169 0.262
*0.706 0 0.294
*0.72 0 028
*0.484 0.31 0.206
*0.454 0.338 0.208
+ *0.57 0.169 0.262
+ 0 *0.875 0.125
*0.679 0.004 0.318
+ *0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.684 0.004 0.312
*0.484 0.31 0.206
+ *0.972 0  0.028
+ *0.684 0.004 0.312
*0.406 0.344 0.25
*0.406 0.344 0.25
*0.57 0.169 0.262
*0.406 0.344 0.25
*0.852 0 0.148
*0.484 0.31 0.206
0 *0.845 0.155
*0.759 0 0.241
*0.454 0.338 0.208
*0.484 0.31 0.206
*0.454 0.338 0.208
*1 0 0
*1 0 0
+ *0.999 0 0.001
*0.993 0 0.007
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
+ 0.097 *0.526 0.377
+ *0.454 0.338 0.208
0.012 *0.602 0.386
*0.454 0.338 0.208
+ *0.454 0.338 0.208
*0.454 0.338 0.208
*0.57 0.169 0.262
+ *0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.484 0.31 0.206
+ *0.406 0.344 0.25
+ *0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.57 0.169 0.262
+ 0.307 *0.399 0.294
*0.57 0.169 0.262
0 *0.682 0.318
0.001 *0.654 0.346
*0.484 0.31 0.206
*0.468 0.313 0.219
*0.406 0.344 0.25
0.307 *0.399 0.294
0.038 *0.571 0.391
+ 0.038*0.571 0.391
+ 0.038*0.571 0.391
0.038 *0.571 0.391
+ 0.038*0.571 0.391
0.038 *0.571 0.391
0.038 *0.571 0.391
0.038 *0.571 0.391
+ 0.038*0.571 0.391
0.038 *0.571 0.391
+ 0.038*0.571 0.391
+ 0.038*0.571 0.391
*0.454 0.338 0.208
*0.595 0.152 0.254
*0.57 0.169 0.262
+ 0.307 *0.399 0.294
*0.484 0.31 0.206
+ 0.307 *0.399 0.294
+ *0.484 0.31 0.206
*0.484 0.31 0.206

+ o+

+

+ o+ o+ o+

+

*0.716 0  0.284
*0.705 0 0.295
*0.759 0 0.241
*0.716 0  0.284
*0.691 0  0.309
*0.759 0 0.241
*0.743 0 0.257

*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
+ *0.454 0.338 0.208
*0.454 0.338 0.208



334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434

3B
3B
1.C
2:A
3B
2.A
1.C
1.C
1.C
2.A
1.C
3B
2:A
3B
3B
1.C
2:A
2.A
3B
3B
3B
3B
2.A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
3B
1.C
3B
2:A
1.C
3B
3B
1.C
3B
2A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2A
2A
2:A
3B
1.C
1.C
2:A
1.C
1.C
2A
3B
2:A
2A
2A
3B
2:A
2A
2A
2:A
1.C
1.C
1.C
1.C
3B
1.C
2A
3B
1.C
1.C

1.C
1.C
1.C
2:A
2:A
2:A
2:A
1.C
1.C
2:A
1.C
1.C
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
2:A
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
1.C
2:A
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
2:A
2:A
2:A
2:A
1.C
2:A
1.C
1.C
1.C
1:.C
1.C
1.C
2:A
1.C
1.C
1.C

+ *0.454 0.338 0.208
+ *0.454 0.338 0.208
*0.454 0.338 0.208
0 *0.998 0.002
+ 0.012 *0.602 0.386
0 *0.991 0.009
+ 0 *0.959 0.041
*0.454 0.338 0.208
*0.484 0.31 0.206

0 *1 0
*0.484 0.31 0.206
+ *0.512 0.172 0.316
0 *0.713 0.287
+ 0.097 *0.526 0.377
+ 0.012*0.602 0.386
+ 0.097 *0.526 0.377
0 *0.959 0.041
+ *0.576 0.153 0.271
+ *0.468 0.313 0.219
+ *0.406 0.344 0.25
+ 0.001 *0.654 0.346
+ *0.617 0.004 0.379
+ *0.595 0.152 0.254
+ *0.595 0.152 0.254
+ *0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.712 0 0.288
*0.712 0 0.288
+ 0.097 *0.526 0.377
*0.468 0.313 0.219
+ 0.038 *0.571 0.391
*0.484 0.31 0.206
*0.484 0.31 0.206
+ 0.193 *0.466 0.342
*0.454 0.338 0.208
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.454 0.338 0.208
+ *0.484 0.31 0.206
+ *0.7 0.004 0.297
+ 0 *0.875 0.125
*0.684 0.004 0.312
*0.7 0.004 0.297
+ 0.001*0.654 0.346
*0.716 0 0.284
+0 *1 0
+ *0.406 0.344 0.25
*0.468 0.313 0.219
+ *0.484 0.31 0.206
+ *0.484 0.31 0.206
*0.468 0.313 0.219
+ *0.406 0.344 0.25
+ *0.454 0.338 0.208
*0.484 0.31 0.206
*0.684 0.004 0.312
*0.484 0.31 0.206
*0.777 0 0.223
*0.87 0 0.13
+ *0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.595 0.152 0.254
*0.57 0.169 0.262
*0.468 0.313 0.219
*0.454 0.338 0.208
+ *0.406 0.344 0.25
0.307 *0.399 0.294
+ *0.484 0.31 0.206
+ *0.484 0.31 0.206
*0.454 0.338 0.208
*0.705 0 0.295
+ *0.595 0.152 0.254
*0.454 0.338 0.208
*0.919 0 0.081
+ *0.484 0.31 0.206
+ 0 *0.845 0.155
0.003 *0.628 0.369
+ *0.484 0.31 0.206
0 *0.902 0.098
+ 0.307 *0.399 0.294
0 *0.875 0.125
0.193 *0.466 0.342
+ *0.468 0.313 0.219
0.001 *0.654 0.346
*0.57 0.169 0.262
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
+ *0.484 0.31 0.206
*0.484 0.31 0.206
0 *1 0
+ *0.705 0  0.295
*0.454 0.338 0.208
*0.454 0.338 0.208

435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535

2:A
1.C
1.C
3:B
2:A
1.C
1.C
2:A
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
2:A
3B
1.C
1.C
3:B
1.C
1.C
3B
1.C
2:A
1.C
1.C
3:B
3B
1.C
1.C
1.C
3B
2A
3:B
2:A
1.C
3B
3:B
1.C
1.C
1.C
1.C
3:B
3B
2:A
1.C
3:B
3B
2A
3:B
2:A
3B
1.C
1.C
2:A
1.C
3B
1.C
1.C
1.C
1.C
3:B
1.C
2:A
1.C
2:A
2:A
2:A
1.C
1.C
1.C
1.C
2:A
1.C
3B
3B
1.C
1.C
3B
3B
1.C
3:B
3B
2:A
1.C
3:B
2:A
3B
1.C
2:A
2:A
2:A
3:B
2:A
1.C
2:A
1.C
3:B
3B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2A
1.C
2:A
2:A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
2:A
1.C
2:A
1.C
2A
1.C
1.C
1.C
2A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
2:A
1.C
2:A
2:A
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2A
2:A
2:A
2A
2:A
2:A
2:A
2A
2A
2:A
2:A
1.C
1.C
1.C
2:A
1.C

+ *0.484 0.31 0.206
*0.484 0.31 0.206
*0.454 0.338 0.208

+ *0.454 0.338 0.208

+ *0.454 0.338 0.208
*0.468 0.313 0.219
*0.684 0.004 0.312
0 *1 0

+ *0.406 0.344 0.25
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*0.484 0.31 0.206
*1 0 0

+ *0.406 0.344 0.25
*1 0 0
0.038 *0.571 0.391

+*1 0 0
*0.987 0 0.013
*0.995 0  0.005

+ *0.484 0.31 0.206
*0.454 0.338 0.208
*0.484 0.31 0.206

+ *0.454 0.338 0.208
*0.777 0 0.223

+ *0.484 0.31 0.206
*0.454 0.338 0.208
*0.454 0.338 0.208

+ *0.468 0.313 0.219

+ *0.484 0.31 0.206
*0.484 0.31 0.206
*0.468 0.313 0.219
*0.57 0.169 0.262

+ *0.406 0.344 0.25

+ *0.406 0.344 0.25

+ *0.406 0.344 0.25
0.307 *0.399 0.294
*0.484 0.31 0.206

+ 0.003 *0.628 0.369

+ 0 *0.943 0.057
*0.484 0.31 0.206
*0.454 0.338 0.208
*0.706 0  0.294
*0.454 0.338 0.208

+ 0.193*0.466 0.342

+ *0.468 0.313 0.219

+ *0.484 0.31 0.206
*0.454 0.338 0.208

+ 0 *0.875 0.125

+ *0.468 0.313 0.219
0.063 *0.845 0.092

+ *0.484 0.31 0.206
0 *1 0

+ *0.576 0.153 0.271
*0.454 0.338 0.208
*0.484 0.31 0.206
0.097 *0.526 0.377
*0.454 0.338 0.208

+ *0.454 0.338 0.208
*0.57 0.169 0.262
*0.454 0.338 0.208
*0.454 0.338 0.208
*0.7 0.004 0.297

+ 0.012*0.602 0.386
*0.454 0.338 0.208

0 *1 0
*0.933 0  0.067
0o *1 0

0 *0.979 0.021
+ *0.406 0.344 0.25
*0.731 0 0.269
*0.72 0 0.28
*0.716 0  0.284
*0.978 0 0.022
0 *0.875 0.125
*0.595 0.152 0.254
+ *0.595 0.152 0.254
+ 0.193 *0.466 0.342
*0.454 0.338 0.208
*0.454 0.338 0.208
+ *0.484 0.31 0.206
+ *0.57 0.169 0.262
*0.454 0.338 0.208
+ 0.097 *0.526 0.377
+ 0.193 *0.466 0.342
0.193 *0.466 0.342
+ 0.193*0.466 0.342
+ 0.193*0.466 0.342
0.193 *0.466 0.342
+ 0.193 *0.466 0.342
+ 0.193*0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
+ 0.193*0.466 0.342
0.193 *0.466 0.342
*0.684 0.004 0.312
+ *0.454 0.338 0.208
*0.454 0.338 0.208
+ 0.307 *0.399 0.294
+ *0.509 0.005 0.486

153

536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
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565
566
567
568
569
570
571
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573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
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590
591
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593
594
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596
597
598
599
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601
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603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636

1.C
3B
2.A
3B
3B
3B
3B
2:A
3B
3B
3B
3B
3B
2.A
3B
3B
3B
3B
3B
2:A
3B
3B
1.C
3B
1.C
1.C
3B
3B
1.C
1.C
3B
1.C
3B
3B
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
2:A
3B
1.C
3B
1.C
3B
3B
3B
3B
1.C
3B
3B
3B
2.A
3B
1.C
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
1.C
3B
1.C
3B
3B
1.C
1.C
3B
3B
3B
1:.C
1.C
3B
2A
3B
1.C
3B

1C
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2A
2:A
2:A
1:C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A

*0.403 0.209 0.388
+ 0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.307 *0.399 0.294
0.193 *0.466 0.342
0.267 0.257 *0.476
0.267 0.257 *0.476
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
0.193 *0.466 0.342
+ 0.193*0.466 0.342
+ 0.193*0.466 0.342
*0.468 0.313 0.219
+ *0.576 0.153 0.271
*0.576 0.153 0.271
*0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.576 0.153 0.271
*0.576 0.153 0.271
+ *0.576 0.153 0.271
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294

0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.193 *0.466 0.342
+ 0.193*0.466 0.342
+ 0.193*0.466 0.342

0.193 *0.466 0.342
+ 0.193 *0.466 0.342
+ 0.193*0.466 0.342
*0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.468 0.313 0.219
+ *0.468 0.313 0.219
*0.468 0.313 0.219
+ *0.468 0.313 0.219
*0.468 0.313 0.219
*0.468 0.313 0.219
*0.684 0.004 0.312
+ *0.484 0.31 0.206

0.193 *0.466 0.342
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294

0.307 *0.399 0.294

0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294
+ 0.307 *0.399 0.294

0.193 *0.466 0.342
+ 0.193*0.466 0.342
+ 0.193*0.466 0.342
+ 0.193*0.466 0.342

+ + + +

+ + +

+ o+ + o+



637 1.C 2:A + 0.193*0.466 0.342 === Run information === 19 1.C 22A + 0.285*0.41 0.304

638 2:A 2:A 0.193 *0.466 0.342 20 1.C 1.C *0.499 0.3 0.202
639 1.Cc 1.C *0.468 0.313 0.219 Scheme:weka.classifiers.bayes.NaiveBayes 21 1.C 1.C *0.499 0.3 0.202
640 1:.C 1:.C *0.468 0.313 0.219 Relation:  WEKA Veriler - Yeni Yapay 22 1:.C 1:.C *0.61 0.142 0.248
641 1:.C 1:.C *0.484 0.31 0.206 Uygulama2- 23 1:.C 1.C *0.47 0.327 0.204
642 1.Cc 1.C *0.468 0.313 0.219 weka.filters.unsupervised.attribute. Remove-R1- 24 1.C 1.C *0.499 0.3 0.202
643 1.C 1:.C *0.468 0.313 0.219 2,4,6-9,11-13 25 1.C 1.C *0.695 0.004 0.301
644 3B 1:C + *0.468 0.313 0.219 Instances: 708 26 1:.C 1.C *0.47 0.327 0.204
645 1:.C 1:.C *0.468 0.313 0.219 Attributes: 3 27 1:.C 1.C *0.4 0.346 0.254
646 1.C 1:.C *0.468 0.313 0.219 OrtStok 28 1.C 1.C *0.499 0.3 0.202
647 1.C 1:.C *0.468 0.313 0.219 Fiyat 29 1.C 1.C *0.727 0 0.273
648 1:.C 1:.C *0.468 0.313 0.219 GLN-S 30 1:.C 1:.C *0.86 0 0.14
649 1:.C 1:.C *0.468 0.313 0.219 Test mode:11-fold cross-validation 31 1:.C 1:.C *1 0 0
650 1.C 1:.C *0.468 0.313 0.219 32 1.C 1.C *0.499 0.3 0.202
651 3B 2:A + 0.307*0.399 0.294 === Predictions on test data === 33 1:.C 1:.C *0.586 0.158 0.256
652 2:A 2:A 0.307 *0.399 0.294 34 1:.C 1.C *0.47 0.327 0.204
653 2:A 2.A 0.307 *0.399 0.294 inst#, actual, predicted, error, probability 35 1.C 1.C *0.499 0.3 0.202
654 2:A 2:A 0.307 *0.399 0.294 distribution 36 1.C 1.C *0.586 0.158 0.256
655 1.C 2:A  + 0.307*0.399 0.294 1 2:A 1:.C + *0.461 0.329 0.211 37 1.C 1.C *0.47 0.327 0.204
656 1:.C 2:A  + 0.307 *0.399 0.294 2 2:A 1.C + *0.684 0.003 0.312 38 1:.C 1.C *0.499 0.3 0.202
657 3B 2:A  + 0.193*0.466 0.342 3 2:A 1.C + *0.39 0.35 0.26 39 1:.C 1.C *0.47 0.327 0.204
658 2:A 2:A 0.193 *0.466 0.342 4 2:A 2:A 0.276 *0.414 0.31 40 1.C 2:A  + 0.071*0.543 0.386
659 3B 2:A  + 0.193*0.466 0.342 5 2:A 2:A 0.068 *0.547 0.385 41 1.C 1.C *0.475 0.307 0.218
660 3B 2:A + 0.193 *0.466 0.342 6 2:A 2:A 0 *0.818 0.182 42 1:.C 1.C *0.499 0.3 0.202
661 1:.C 2:A + 0.193*0.466 0.342 7 2:A 1.C + *0.461 0.329 0.211 43 1:.C 1.C *0.73 0 0.27
662 1.C 2:A  + 0.193*0.466 0.342 8 2:A 2:A 0.068 *0.547 0.385 44 1.C 1.C *0.499 0.3 0.202
663 3B 2:A + 0.307*0.399 0.294 9 2:A 1.C + *0.577 0.158 0.265 45 1.C 1.C *0.701 0  0.299
664 1:.C 2:A  + 0.307*0.399 0.294 10 2:A 2:A 0 *0.933 0.067 46 3B 1:C + *0.584 0.146 0.27
665 1:.C 2:A + 0.307 *0.399 0.294 11 2:A 1:C + *0.489 0.302 0.208 47 3B 1:C + *0.4 0.346 0.254
666 3B 2:A  + 0.193*0.466 0.342 12 2:A 2:A 0 *0.852 0.148 48 3B 1.C  + *0.499 0.3 0.202
667 3B 2:A  + 0.193*0.466 0.342 13 2:A 2:A 0.006 *0.62 0.375 49 3B 1:.C  + *0.47 0.327 0.204
668 3B 2:A  + 0.193*0.466 0.342 14 1:C 1:.C *0.461 0.329 0.211 50 3B 2:A  + 0.285*0.41 0.304
669 2:A 1:C + *0.468 0.313 0.219 15 1:C 1:.C *0.461 0.329 0.211 51 3B 2:A + 0.285*0.41 0.304
670 1.C 1:.C *0.484 0.31 0.206 16 1:.C 1:.C *0.461 0.329 0.211 52 3B 1:.C  + *0.47 0.327 0.204
671 2:A 1:.C  + *0.484 0.31 0.206 17 1:.C 1:.C *0.461 0.329 0.211 53 3B 1.C + *04 0.346 0.254
672 3B 1:C + *0.484 0.31 0.206 18 1:C 1:.C *0.39 0.35 0.26 54 3B 1:C + *0.499 0.3 0.202
673 1.C 1:.C *0.484 0.31 0.206 19 1:C 1:.C *0.489 0.302 0.208 55 3B 3B 0.38 0.212 *0.408
674 1.C 1:.C *0.484 0.31 0.206 20 1:.C 22A + 0.276 *0.414 0.31 56 3B 1.C + *04 0.346 0.254
675 3B 2.A  + 0.038*0.571 0.391 21 1.C 22A  + 0.276 *0.414 0.31 57 3B 2:A + 0.285*0.41 0.304
676 3B 2:A  + 0.038*0.571 0.391 22 1:C 1:.C *0.461 0.329 0.211 58 3B 1:.C + *0.47 0.327 0.204
677 3B 2:A  + 0.038*0.571 0.391 23 1:C 1:.C *0.684 0.003 0.312 59 3B 1:C + *0.586 0.158 0.256
678 2:A 2:A 0.038 *0.571 0.391 24 1:.C 1:.C *0.39 0.35 0.26 60 3B 2:A  + 0.285*0.41 0.304
679 2:A 2:A 0.038 *0.571 0.391 25 1:.C 1:.C *0.684 0.003 0.312 61 3B 2:A  + 0.285*0.41 0.304
680 2:A 2:A 0.038 *0.571 0.391 26 1:C 1:.C *0.461 0.329 0.211 62 3B 2:A  + 0.285*0.41 0.304
681 3B 2:A  + 0.038*0.571 0.391 27 1:C 1:.C *0.684 0.003 0.312 63 3B 1:C + *0.499 0.3 0.202
682 3B 2:A  + 0.038*0.571 0.391 28 1:.C 1:.C *0.489 0.302 0.208 64 3B 1.C + *04 0.346 0.254
683 2:A 2:A 0.038 *0.571 0.391 29 1:.C 1:.C *0.461 0.329 0.211 65 3B 1.C + *04 0.346 0.254
684 3B 2:A  + 0.038*0.571 0.391 30 1:C 1:.C *0.577 0.158 0.265 1 2A 2:A 0.066 *0.841 0.093
685 2:A 2:A 0.038 *0.571 0.391 31 1:C 1:.C *0.39 0.35 0.26 2 2A 1:.C  + *0.422 0.404 0.175
686 2:A 2:A 0.038 *0.571 0.391 32 1:.C 1:.C *0.461 0.329 0.211 3 2:A 2A 0.392 *0.436 0.172
687 1.C 2:A  + 0.038*0.571 0.391 33 1:.C 1:.C *0.465 0.31 0.225 4 2:A 1:.C + *0.552 0.219 0.23
688 3B 1:C + *0.406 0.344 0.25 34 1:C 1:.C *0.39 0.35 0.26 5 2A 2:A 0 *0.765 0.235
689 3B 1:C + *0.406 0.344 0.25 35 1:C 1:.C *0.465 0.31 0.225 6 2A 2:A 0 *1 0
690 2:A 1:C + *0.406 0.344 0.25 36 1:.C 1:.C *0.465 0.31 0.225 7 2:A 2A 0 *0.954 0.046
691 1.C 1:.C *0.406 0.344 0.25 37 1:.C 1:.C *0.577 0.158 0.265 8 2:A 1.C  + *042 041 0.17
692 2:A 2:A 0.001 *0.654 0.346 38 1:C 1:.C *0.461 0.329 0.211 9 2A 2:A 0.349 *0.448 0.203
693 1.C 1:.C *0.484 0.31 0.206 39 1:.C 1:C *0.716 0 0.284 10 2A 1:C  + *0.422 0.404 0.175
694 1.C 1:.C *0.484 0.31 0.206 40 1:.C 1:.C *0.461 0.329 0.211 11 2:A 1:C + *0.525 0.242 0.232
695 1:.C 1:.C *0.454 0.338 0.208 41 1:.C 1:.C *1 0 0 12 2:A 2:A 0 *0.919 0.081
696 3B 1:.C + *0.468 0.313 0.219 42 1.C 1.C *0.461 0.329 0.211 13 2:A 2:A 0.204 *0.546 0.249
697 1.C 1:.C *0.468 0.313 0.219 43 1:C 1.C *0.465 0.31 0.225 14 1.C 1.C *0.702 0.007 0.291
698 3B 1:.C  + *0.468 0.313 0.219 44 1:.C 1:.C *0.6 0.143 0.257 15 1.C 1:.C *0.818 0  0.182
699 1:.C 2.A  + 0.307*0.399 0.294 45 1.C 22A + 0.276 *0.414 0.31 16 1.C 2:A  + 0.398*0.417 0.186
700 3B 2:A + 0.193*0.466 0.342 46 3B 1:C  + *0.489 0.302 0.208 17 1.C 1.C *0.525 0.242 0.232
701 1.C 2:A  + 0.307*0.399 0.294 47 3B 2:A  + 0.276 *0.414 0.31 18 1:.C 2:A + 0.281*0.493 0.226
702 1:.C 1:.C *0.406 0.344 0.25 48 3:B 1:C + *0.461 0.329 0.211 19 1.C 1:.C *0.422 0.404 0.175
703 1:.C 1:.C *0.406 0.344 0.25 49 3:B 2:A  + 0.068 *0.547 0.385 20 1.C 2:A  + 0.349*0.448 0.203
704 2:A 1:.C  + *0.406 0.344 0.25 50 3:B 2:A + 0.022*0.589 0.388 21 1.C 1.C *0.422 0.404 0.175
705 1.C 1:.C *0.406 0.344 0.25 51 3:B 1:.C + *0.39 0.35 0.26 22 1.C 1.C *0.525 0.242 0.232
706 1:.C 1:.C *0.406 0.344 0.25 52 3:B 22A + 0.276 *0.414 0.31 23 1.C 1:.C *0.42 0.41 0.17
707 3B 1:.C + *0.406 0.344 0.25 53 3:B 2A  + 0 *0.678 0.322 24 1:.C 2:A + 0.204 *0.546 0.249
708 3B 1:.C + *0.454 0.338 0.208 54 3B 2:A  + 0.156 *0.487 0.357 25 1.C 1.C *0.422 0.404 0.175
55 3:B 1:C + *0.465 0.31 0.225 26 1.C 2:A  + 0.392*0.436 0.172
= Evaluation on training set === 56 3:B 2A  + 0 *0.678 0.322 27 1.C 1:.C *0.422 0.404 0.175
57 3:B 2:A + 0.001*0.648 0.351 28 1.C 1.C *1 0 0
58 3:B 1:C + *0.465 0.31 0.225 29 1.C 1.C *0.42 041 0.17
Correctly Classified Instances 399 59 3:B 2:A  + 0.068 *0.547 0.385 30 1.C 1:.C *0.689 0.008 0.303
56.3559 % 60 3:B 1:C  + *0.489 0.302 0.208 31 1.C 2:A  + 0.132*0.599 0.27
Incorrectly Classified Instances 309 61 3:B 2:A + 0.006 *0.62 0.375 32 1.C 1.C *0.525 0.242 0.232
43.6441 % 62 3B 1:C  + *0.489 0.302 0.208 33 1.C 1.C *1 0 0
Kappa statistic 0.2664 63 3:B 22A  + 0 *0.852 0.148 34 1.C 1:.C *0.42 0.41 0.17
Mean absolute error 0.3803 64 3B 1:.C + *0.489 0.302 0.208 35 1.C 2:A + 0.281 *0.493 0.226
Root mean squared error 0.4436 65 3:B 2A  + 0 *0.711 0.289 36 1.C 2:A + 0.392*0.436 0.172
Relative absolute error 91.9996 % 1 2A 1:.C + *0.584 0.146 0.27 37 1.C 1.C *0.42 0.41 0.17
Root relative squared error 97.5905 % 2 2:A 1:C + *0.61 0.142 0.248 38 1.C 1.C *1 0 0
Total Number of Instances 708 3 2A 1:.C + *0.61 0.142 0.248 39 1.C 1.C *0.525 0.242 0.232
4 2:A 2:A 0 *0.954 0.046 40 1.C 1.C *0.422 0.404 0.175
5 2:A 2:A 0.071 *0.543 0.386 41 1.C 1.C *0.422 0.404 0.175
6 2:A 2:A 0 *0.967 0.033 42 1:.C 2:A  + 0.398*0.417 0.186
GelenEKseI 7 2:A 1:.C + *0.586 0.158 0.256 43 1.C 2:A + 0.392*0.436 0.172
8 2:A 2:A 0 *0.999 0.001 44 1.C 2:A + 0.349*0.448 0.203
Siiflandirma2 (Ol‘t. 9 2A  LC +*04 0346 0.254 45 1C 2A + 0392+%0.436 0172
.o o 10 2:A 2:A 0 *0.862 0.138 46 3B 1:.C + *0.706 0.007 0.287
Stok EsaSll) 1¢1n Bayes - 11 2A  2A 0 *0.664 0.336 47 3B LC + *0.422 0.404 0.175
. .o . 12 2:A 2:A 0.285*0.41 0.304 48 3B 1:.C + *0.422 0.404 0.175
NalveBayeS 11 kiimeli 13 2A  LC  + *0.499 0.3 0.202 49 3B 2A + 03920436 0172
- 14 1:C 1:C *0.586 0.158 0.256 50 3B 2:A  + 0.132*0.599 0.27
capraz dogrulama 15 1:.C 1.C  *0.507 0.17 0.323 51 3B 1.C + *042 041 017
16 1:.C 1:.C *0.47 0.327 0.204 52 3B 2:A + 0.281*0.493 0.226
ciktilar1 17 1.C  1LC  *047 0327 0204 53 3B 2A + 0398%0.417 0.186
18 1:C 1:C *0.499 0.3 0.202 54 3B 2:A + 0.204 *0.546 0.249
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2A
2A
2:A
2:A
2A
2A
2:A
2:A
2A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C

2:A
2:A
2:A
2:A
1.C
1.C
2:A
2:A
2:A
1.C
2:A
1.C
2:A
2:A
2:A
2:A
1.C
2.A
2:A
1.C
1.C
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
2:A
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
2:A
2:A
2:A
2:A
1:.C
1.C
1.C
2:A
1:.C
1.C
1:.C
2:A
1.C
1.C
2:A
2:A
2:A
1.C
2:A
2:A
1.C
2:A
2:A
2:A
2:A
2:A
1:.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1:.C
1:.C
1.C

+ 0.132 *0.599 0.27
0 *0.954 0.046
0.037 *0.676 0.288
0.132*0.599 0.27
*0.55 0.009 0.441
*0.422 0.404 0.175
0 *0.765 0.235
0.281 *0.493 0.226
0.074 *0.643 0.283
*0.422 0.404 0.175
0.392 *0.436 0.172
+ *0.602 0.148 0.25
0.287 *0.404 0.308
0.073 *0.535 0.391
0.287 *0.404 0.308
0.165 *0.475 0.359
+ *0.498 0.297 0.206
0.165 *0.475 0.359
0.287 *0.404 0.308
+ *0.576 0.153 0.271
+ *0.474 0.304 0.222
0.287 *0.404 0.308
0.287 *0.404 0.308
0 *0.722 0.278
*0.981 0  0.019
*0.474 0.304 0.222
*0.474 0.304 0.222
*0.474 0.304 0.222
*0.576 0.153 0.271
*0.578 0.165 0.257
*0.498 0.297 0.206
+ 0.073 *0.535 0.391
*0.498 0.297 0.206
*0.578 0.165 0.257
*0.469 0.323 0.208
+ 0.287 *0.404 0.308
*0.401 0.341 0.258
*0.498 0.297 0.206
*0.751 0 0.249
+ 0.287 *0.404 0.308
*0.69 0.005 0.305
*0.498 0.297 0.206
*0.498 0.297 0.206
*0.712 0 0.288
*0.469 0.323 0.208
*0.498 0.297 0.206
*0.578 0.165 0.257
*0.469 0.323 0.208
*0.469 0.323 0.208
*0.578 0.165 0.257
*0.474 0.304 0.222
*0.602 0.148 0.25
*0.498 0.297 0.206
*0.697 0 0.303
*0.723 0 0.277
*0.469 0.323 0.208
0.073 *0.535 0.391
*0.576 0.153 0.271
*0.469 0.323 0.208
0.287 *0.404 0.308
0.287 *0.404 0.308
0.287 *0.404 0.308
0.287 *0.404 0.308
0.073 *0.535 0.391
*0.679 0.004 0.317
*0.498 0.297 0.206
*0.498 0.297 0.206
0.287 *0.404 0.308
*0.498 0.297 0.206
*0.474 0.304 0.222
*0.469 0.323 0.208
0.287 *0.404 0.308
*0.498 0.297 0.206
*0.712 0 0.288
0.287 *0.404 0.308
0.287 *0.404 0.308
0.25 *0.391 0.359
*0.378 0.325 0.296
0.25 *0.391 0.359
0.046 *0.508 0.445
*0.563 0.155 0.282
0.046 *0.508 0.445
0.003 *0.565 0.432
0.25 *0.391 0.359
0 *0.993 0.007
0 *0.984 0.016
+ *0.378 0.325 0.296
0.046 *0.508 0.445
+ *0.497 0.274 0.229
*0.563 0.155 0.282
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.467 0.301 0.233
+ 0 *0.81 0.19
+ 0.126 *0.459 0.416
*0.467 0.301 0.233
*0.497 0.274 0.229
*0.497 0.274 0.229
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42
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45
46
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1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
2:A
2:A
2A
2.A
2:A
2:A
2.A
2.A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1:.C
1.C
1.C
1:.C
1:.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B

1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
2:A
2:A
1.C
2:A
2:A
1.C
1.C
1.C
1.C
2:A
2:A
1.C
2:A
1.C
2:A
1.C
2A
2:A
1.C
1.C
2A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2:A
1:.C
2:A
2:A
1:.C
1:.C
1.C
2:A
1:.C
1:.C
1.C
2:A
1:.C
1:.C
1.C
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*0.497 0.274 0.229
0.25 *0.391 0.359
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.467 0.301 0.233
*0.467 0.284 0.25
*0.497 0.274 0.229
*0.497 0.274 0.229
*0.467 0.301 0.233
0.25 *0.391 0.359
*0.467 0.301 0.233
*0.666 0.005 0.329
*1 0 0
*0.467 0.301 0.233
*0.467 0.301 0.233
*0.467 0.301 0.233
0.25 *0.391 0.359
*0.497 0.274 0.229
* 0 0
*0.497 0.274 0.229
*0.467 0.301 0.233
*0.65 0.004 0.345
*0.378 0.325 0.296
0.25 *0.391 0.359
0.25 *0.391 0.359
*0.687 0 0.313
0.25 *0.391 0.359
0.126 *0.459 0.416
*1 0 0
0.25 *0.391 0.359
0.046 *0.508 0.445
*0.378 0.325 0.296
*0.467 0.284 0.25
*0.497 0.274 0.229
*0.589 0.139 0.272
0.25 *0.391 0.359
0.25 *0.391 0.359
*0.378 0.325 0.296
0.25 *0.391 0.359
*0.395 0.328 0.277
0.072*0.513 0.415
*0.491 0.286 0.222
0.001 *0.612 0.386
0.025 *0.554 0.422
*0.491 0.286 0.222
*0.463 0.313 0.225
0.283 *0.387 0.33
*0.463 0.313 0.225
*0.491 0.286 0.222
*0.468 0.292 0.24
*0.491 0.286 0.222
0.162 *0.455 0.383
*0.491 0.286 0.222
*0.787 0 0.213
*0.463 0.313 0.225
*0.491 0.286 0.222
*0.395 0.328 0.277
*0.463 0.313 0.225
0.283 *0.387 0.33
0.283 *0.387 0.33
*0.463 0.313 0.225
*0.463 0.313 0.225
*0.687 0.005 0.308
*0.491 0.286 0.222
*0.491 0.286 0.222

* 0 0
*0.68 0 0.32
*0.766 0  0.234

*0.491 0.286 0.222
*0.491 0.286 0.222
*0.491 0.286 0.222
*0.463 0.313 0.225
*0.463 0.313 0.225
*0.468 0.292 0.24
*0.996 0  0.004
*0.463 0.313 0.225
*0.671 0.006 0.323
*0.559 0.154 0.287
*0.491 0.286 0.222
*0.463 0.313 0.225
*0.463 0.313 0.225
*0.463 0.313 0.225
*0.695 0 0.305
*0.463 0.313 0.225
0 *0.643 0.357
0 *0.863 0.137
0.007 *0.584 0.409
*0.491 0.286 0.222
0.072 *0.513 0.415
0.283 *0.387 0.33
*0.491 0.286 0.222
*0.999 0  0.001
*07 0 03
0.025 *0.554 0.422
*0.491 0.286 0.222
*0.491 0.286 0.222
*0.994 0  0.006
0.162 *0.455 0.383
*0.468 0.292 0.24
*0.491 0.286 0.222
*0.395 0.328 0.277
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Boovwoubrwne

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C
1.C
1.C
2:A
2:A
1.C
1.C
3B
2:A
3B
1.C
1C
3:B
3:B
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
2:A
1.C
2:A
1.C
1.C
3B
1.C
2A
2:A
2:A
2A
2:A
1.C
1.C
2A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

+ *0.463 0.313 0.225
+ *0.491 0.286 0.222
+ *0.362 0.308 0.33
0 *0.982 0.018
0 *1 0
+ *0.437 0.276 0.287
+ *0.362 0.308 0.33
+ 0.06 0.466 *0.474
0 *0.853 0.147
+ 0.252 0.36 *0.388
+ *0.546 0.137 0.317
+ *0.462 0.272 0.266
+ 0.06 0.466 *0.474
+ 0.252 0.36 *0.388
0 *0.813 0.187
*0.546 0.137 0.317
*0.435 0.296 0.268
*0.742 0 0.258
*0.462 0.272 0.266
*0.713 0 0.287
*0.462 0.272 0.266
*0.462 0.272 0.266
*0.969 0 0.031
*1 0 0
*0.435 0.296 0.268
*0.435 0.296 0.268
*0.462 0.272 0.266
+ 0.14 0.417 *0.443
+ 0.06 0.466 *0.474
*0.462 0.272 0.266
*0.462 0.272 0.266
*0.998 0 0.002
*0.462 0.272 0.266
*0.362 0.308 0.33
*1 0 0
*0.999 0  0.001
*0.435 0.296 0.268
+ 0.252 0.36 *0.388
*0.435 0.296 0.268
*0.362 0.308 0.33
*0.523 0.152 0.325
*0.978 0 0.022
*0.437 0.276 0.287
*0.435 0.296 0.268
*0.435 0.296 0.268
*0.435 0.296 0.268
*0.662 0 0.338
*0.362 0.308 0.33
*0.523 0.152 0.325
*0.362 0.308 0.33
*0.362 0.308 0.33
*0.462 0.272 0.266
*0.437 0.276 0.287
0.252 0.36 *0.388
*0.437 0.276 0.287
0.06 0.466 *0.474
*0.435 0.296 0.268
*0.437 0.276 0.287
*1 0 0
0 *0.813 0.187
*0.523 0.005 0.472
0 *1 0
*0.462 0.272 0.266
*0.462 0.272 0.266
0.06 0.466 *0.474
*0.362 0.308 0.33
0.283 *0.389 0.328
0.163 *0.458 0.379
0.007 *0.588 0.406
0.025 *0.557 0.418
0.283 *0.389 0.328
*0.467 0.294 0.239
*0.672 0.004 0.324
0.283 *0.389 0.328
*0.467 0.294 0.239
0.283 *0.389 0.328
*0.49 0.288 0.222
*0.467 0.294 0.239
*0.49 0.288 0.222
*0.462 0.314 0.225
*0.462 0.314 0.225
*0.462 0.314 0.225
*0.49 0.288 0.222
*0.672 0.004 0.324
+ 0.283 *0.389 0.328
*0.49 0.288 0.222
*0.49 0.288 0.222
*0.771 0 0.229
*1 0 0
*0.395 0.33 0.276
*0.49 0.288 0.222
*0.462 0.314 0.225
*0.49 0.288 0.222
*0.462 0.314 0.225
*0.49 0.288 0.222
*0.49 0.288 0.222
*0.49 0.288 0.222
*0.462 0.314 0.225
*1 0 0
*0.49 0.288 0.222
*0.467 0.294 0.239
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1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2:A
2:A
2:A
2:A
2A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
2A
2:A
2:A
2A
2:A
2:A
2:A
2:A

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
2:A
2:A
2:A
1.C
2:A
1.C
2:A
1.C
1.C
2:A
2:A
1.C
1.C
1.C
2:A
2:A
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
2:A
2:A
2:A
1.C
2:A
2:A
1.C
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
2:A
2:A
2:A
2:A
1.C
1.C
2:A
2:A
1.C
2:A
1.C
2:A
1:.C
2:A
2:A
1:.C
2:A
2:A
2:A
2:A
2:A
1.C
1.C
2:A
1.C
2:A

*1 0 0
*0.49 0.288 0.222
*0.462 0.314 0.225
*0.462 0.314 0.225
*0.696 0  0.304
*0.462 0.314 0.225
*0.462 0.314 0.225
*0.49 0.288 0.222
*0.49 0.288 0.222
*0.395 0.33 0.276
+ 0.283 *0.389 0.328
+ 0.025 *0.557 0.418
+ 0.283 *0.389 0.328
+ 0 *0.755 0.245
+ 0.163 *0.458 0.379
+*1 0 0
+ 0.283 *0.389 0.328
+ *0.568 0.154 0.277
+ 0.025*0.557 0.418
+ *0.467 0.294 0.239
+ *0.568 0.154 0.277
+ 0.283 *0.389 0.328
+ 0 *0.647 0.353
+ *0.462 0.314 0.225
+ *0.395 0.33 0.276
+ *0.395 0.33 0.276
+ 0.073*0.516 0.411
+ 0.025 *0.557 0.418
+ *0.976 0  0.024
0.262 *0.412 0.327
0.045 *0.544 0.411
+ *0.523 0.277 0.2
0.128 *0.489 0.383
+ *0.399 0.336 0.265
+ *0.399 0.336 0.265
+ *0.491 0.305 0.205
0 *1 0
0 *0.689 0.311
0.262 *0.412 0.327
+ *0.399 0.336 0.265
0.128 *0.489 0.383
0.262 *0.412 0.327
*0.523 0.277 0.2
+ 0.045*0.544 0.411
*0.491 0.305 0.205
+ 0 *0.866 0.134
*0.523 0.277 0.2
*0.491 0.305 0.205
*0.491 0.305 0.205
*0.492 0.288 0.22
*0.492 0.288 0.22
*0.491 0.305 0.205
+ 0.262 *0.412 0.327
*0.523 0.277 0.2
*0.523 0.277 0.2
*0.491 0.305 0.205
*1 0 0
*0.523 0.277 0.2
+ 0.262 *0.412 0.327
+ 0 *0.627 0.372
*0.792 0 0.208
*0.491 0.305 0.205
*0.523 0.277 0.2
*0.726 0 0.274
+ 0.262 *0.412 0.327
*0.523 0.277 0.2
*0.492 0.288 0.22
*0.491 0.305 0.205
*0.491 0.305 0.205
*0.492 0.288 0.22
+ 0.128 *0.489 0.383
*0.491 0.305 0.205
*0.491 0.305 0.205
*0.994 0 0.006
+ *0.491 0.305 0.205
0.262 *0.412 0.327
0.262 *0.412 0.327
0 *0.627 0.372
0.045 *0.544 0.411
*0.399 0.336 0.265
*0.523 0.277 0.2
0.262 *0.412 0.327
0.262 *0.412 0.327
*0.399 0.336 0.265
0.262 *0.412 0.327
*0.491 0.305 0.205
0.262 *0.412 0.327
*0.491 0.305 0.205
0.262 *0.412 0.327
0 *0.994 0.006
*0.491 0.305 0.205
0.262 *0.412 0.327
0.262 *0.412 0.327
0.096 *0.625 0.279
0o *1 o0
0.096 *0.625 0.279
*0.808 0 0.192
*0.557 0.312 0.132
0.341 *0.454 0.205
*0.744 0.082 0.175
0.009 *0.712 0.279
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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32
33
34
35
36
37
38
39
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i
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
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61
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63
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Boo~wouhrwnr

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

28
29
30
31
32
33
34
35
36
37
38
39
40
i
42
43
44
45

2:A
2:A
2:A
2:A
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B
3:B
3B
3B
3:B

2:A

2.A

2A

2:A

2:A

2A

2A

2:A

2:A
2:A
2:A
2:A
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:C
1.C
1.C
1:C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C

2:A
2:A
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
2:A
2:A
2:A
1.C
2:A
2:A
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
2:A
1.C
2:A

2:A

2A

3B

1.C
1.C

3B

1.C

2:A
1.C
1.C
3B
2:A
1.C
1.C
3B
1.C
2:A
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
3B
1.C
1:.C
1:.C
1.C
2:A
1:.C
1:.C
1.C
1.C
1:.C
3B
1.C

0.034 *0.679 0.287
0.346 *0.446 0.208
+*08 0 02
0 *1 0
*0.557 0.312 0.132
*0.609 0.236 0.154
*0.526 0.341 0.134
*0.552 0.318 0.13
*0.526 0.341 0.134
*0.557 0.312 0.132
*0.557 0.312 0.132
*0.526 0.341 0.134
*0.824 0 0.176
*0.52 0.348 0.132
*0.526 0.341 0.134
*0.837 0 0.163
*0.552 0.318 0.13
*0.52 0.348 0.132
*0.557 0.312 0.132
*0.526 0.341 0.134
*0.526 0.341 0.134
*0.819 0 0.181
*0.557 0.312 0.132
*0.827 0.018 0.155
*0.823 0 0.177
*0.557 0.312 0.132
*0.557 0.312 0.132
*0.464 0.367 0.169
*0.811 0  0.189
*0.531 0.327 0.141
*0.557 0.312 0.132
+ 0.096 *0.625 0.279
*0.557 0.312 0.132
*0.827 0 0.173
*0.785 0.018 0.197
*0.526 0.341 0.134
0.346 *0.446 0.208
*0.536 0.321 0.143
*0.557 0.312 0.132
0.346 *0.446 0.208
0.009 *0.712 0.279
0.346 *0.446 0.208
*0.557 0.312 0.132
0.096 *0.625 0.279
0.205 *0.55 0.245
*0.552 0.318 0.13
*0.531 0.327 0.141
*0.557 0.312 0.132
*0.52 0.348 0.132
0.346 *0.446 0.208
*0.814 0  0.186
*0.557 0.312 0.132
*0.725 0.092 0.183
0.341 *0.454 0.205
*0.464 0.367 0.169
0.346 *0.446 0.208
0 *0.961 0.039
0 *1 0
0.084 0.457 *0.459
*0.462 0.288 0.25
*0.544 0.165 0.291
0.084 0.457 *0.459
*0.462 0.288 0.25
0.027 *0.513 0.46
*0.506 0.145 0.35
+ *0.44 0.326 0.234
+ 0.191 0.392 *0.417
0.027 *0.513 0.46
*0.995 0 0.005
*0.44 0.326 0.234
+ 0.191 0.392 *0.417
*0.462 0.288 0.25
+ 0 *0.999 0.001
*0.44 0.326 0.234
+ 0.319 0.331*0.349
*0.815 0  0.185
*0.44 0.326 0.234
*0.462 0.288 0.25
*0.44 0.326 0.234
*0.44 0.326 0.234
+ 0.191 0.392 *0.417
*0.44 0.326 0.234
*0.99 0 0.01
*0.462 0.288 0.25
*0.419 0.292 0.288
*0.462 0.288 0.25
*0.664 0  0.336
*0.65 0.005 0.346
+ 0.191 0.392 *0.417
*0.44 0.326 0.234
*0.715 0 0.285
*0.462 0.288 0.25
*0.66 0 034
+ 0 *0.694 0.306
*0.419 0.292 0.288
*0.44 0.326 0.234
*0.44 0.326 0.234
*0.44 0.326 0.234
*0.462 0.288 0.25
+ 0.191 0.392 *0.417
*0.699 0  0.301
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B

1.C
2:A
3B
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
2:A
1.C
1.C
1.C
3B
2:A
1.C
3B

+ *0.462 0.288 0.25
+ 0.001*0.627 0.372
0.191 0.392*0.417
+ *0.462 0.288 0.25
0.191 0.392*0.417
*0.462 0.288 0.25
*0.462 0.288 0.25
*0.419 0.292 0.288
*0.462 0.288 0.25
0.319 0.331*0.349
*0.556 0.142 0.302
0 *1 0
*0.419 0.292 0.288
*0.65 0.005 0.346
*0.462 0.288 0.25
0.191 0.392 *0.417
+0 *1 0
+ *0.44 0.326 0.234
0.248 0.209 *0.543

+ 4+ 4+

+ o+ o+ o+ +

=== Stratified cross-validation ===

=== Summary ===
Correctly Classified Instances 392
55.3672 %

Incorrectly Classified Instances 316
44.6328 %

Kappa statistic 0.25

Mean absolute error 0.3798
Root mean squared error 0.4444
Relative absolute error 91.875 %
Root relative squared error 97.7636 %
Total Number of Instances 708

Geleneksel
Siniflandirma2 (Ort.
Stok Esash) icin Bayes —
NaiveBayes %66

boliimlii test ciktilar:

=== Run information ===

Scheme:weka.classifiers.bayes.NaiveBayes
WEKA Veriler - Yeni Yapay

Uygulama2-
weka.filters.unsupervised.attribute.Remove-R1-
2,4,6-9,11-13

Relation:

Instances:

Attributes: 3

OrtStok
Fiyat
GLN-S

708

Test mode:split 66.0% train, remainder test

=== Predictions on test split ===

inst#,
distribution
1 1.C
2 3B
3 1.C
4 3B
5 3B
6 1.C
7 2:A
8 2:A
9 1.C
10 1.C
11 1.C
12 3B
13 1.C
14 3B
15 2:A
16 1.C
17 3B
18 3B
19 1.C
20 2:A
21 1.C
22 3B
23 1.C
24 3B
25 1.C
26 3B
27 1.C
28 1.C
29 3B
30 3B
31 1.C
32 3B
33 1.C
34 1.C
35 1.C
36 1.C

1.C
2:A
1.C
1.C
1.C
1.C
1.C
2A
1.C
1.C
1.C
3B
1.C
3B
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C

actual, predicted, error, probability

*0.505 0.112 0.383
+ 0.004 *0.555 0.441
*0.428 0.249 0.323
+ *0.428 0.249 0.323
+ *0.414 0.276 0.31
*0.505 0.112 0.383
+ *0.428 0.249 0.323
0 *0.976 0.024
*1 0 0
*0.599 0 0.401
*0.428 0.249 0.323
0.154 0.359 *0.487
*0.414 0.276 0.31
0.063 0.424 *0.513
0 *0.917 0.083
*1 0 0
+ *0.414 0.276 0.31
+ *0.378 0.259 0.363
*1 0 0
+ *0.428 0.249 0.323
*0.598 0 0.402
+ *0.378 0.259 0.363
+ 0.275 0.299 *0.426
0.275 0.299 *0.426
*0.378 0.259 0.363
+ 0 *0.712 0.287
*0.414 0.276 0.31
*0.428 0.249 0.323
+ *0.428 0.249 0.323
+ *0.378 0.259 0.363
*0.414 0.276 0.31
0.063 0.424 *0.513
*0.414 0.276 0.31
*0.414 0.276 0.31
*0.99 0 0.01
*0.414 0.276 0.31



37 1.C 1.C *0.428 0.249 0.323 138 1.C 1.C *0.414 0.276 0.31 239 3B 1:.C + *0.378 0.259 0.363

38 1.C 1:.C *0.428 0.249 0.323 139 1.C 1.C *0.428 0.249 0.323 240 1.C 3:B + 0.275 0.299 *0.426
39 1.C 1:.C *0.414 0.276 0.31 140 1.C 1.C *0.927 0 0.073 241 1.C 1:.C *0.65 0 035
40 2:A 1:C + *0.378 0.259 0.363 141 2A 3B + 0.275 0.299 *0.426

41 1:.C 1:.C *0.428 0.249 0.323 142 1.C 1:.C *0.414 0.276 0.31 === Evaluation on test split ===

42 2:A 2:A 0 *0.999 0.001 143 2:A 2:A 0 *0.917 0.083 === Summary ===

43 2:A 1.C + *0.414 0.276 0.31 144 1.C 3:B  + 0.063 0.424 *0.513

44 2:A 1:C  + *0.428 0.249 0.323 145 1.C 1:.C *0.414 0.276 0.31 Correctly Classified Instances 152

45 1.C 1.C *0.428 0.249 0.323 146 1.C 1.C *1 0 0 63.0705 %

46 3B 1.C + *0.414 0.276 0.31 147 3B 3B 0.275 0.299 *0.426 Incorrectly Classified Instances 89

47 3:B 3:B 0.018 0.488 *0.494 148 1.C 1.C *0.428 0.249 0.323 36.9295 %

48 1.C 3:B + 0.275 0.299 *0.426 149 3B 1:C + *0.428 0.249 0.323 Kappa statistic 0.3362

49 3B 1:.C + *0.428 0.249 0.323 150 1.C 1.C *0.428 0.249 0.323 Mean absolute error 0.3772

50 3B 3:B 0.018 0.488 *0.494 151 3:B 3:B 0.275 0.299 *0.426 Root mean squared error 0.4338

51 1.C 1.C *0.428 0.249 0.323 152 1.C 1.C *0.511 0.099 0.39 Relative absolute error 91.5895 %

52 1.C 1.C *0.414 0.276 0.31 153 1.C 1.C *0.414 0.276 0.31 Root relative squared error 96.2559 %
53 1.C 1.C *0.428 0.249 0.323 154 1.C 1.C *0.414 0.276 0.31 Total Number of Instances 241

54 3:B 1:.C + *0.414 0.276 0.31 155 1.C 1.C *0.428 0.249 0.323

55 2:A 3:B + 0.275 0.299 *0.426 156 3:B . +*1 0 0

56 1.C 1.C *0.583 0  0.417 157 3B 3B 0.275 0.299 *0.426

57 1.C 1.C *0.428 0.249 0.323 158 3B 1:C + *0.414 0.276 0.31 Geleneksel

58 3B 3:B 0.275 0.299 *0.426 159 1.C 1.C *0.414 0.276 0.31

50 1.C 1LC  *065 0 035 160 3B 2A +0 *1 0 Siniflandirma2 (Ort.

60 1.C 1.C *0.428 0.249 0.323 161 2A 3B + 0.275 0.299 *0.426 s e

61 1.C 1C  *0.505 0112 0.383 162 LC 1.C  *0.428 0.249 0.323 Stok EsaSll) 1¢1n YSA
62 1.C 1.C *0.414 0.276 0.31 163 2:A 3:B + 0.063 0.424 *0.513 e e

63 1:.C 1.C  *0.505 0.112 0.383 164 2A  1LC + *0.428 0.249 0.323 egitim Qlktllar 1

64 2:A 3:B + 0.275 0.299 *0.426 165 1.C 1.C *0.414 0.276 0.31

65 3B 3B 0.275 0.299 *0.426 166 1.C 1.C *0.428 0.249 0.323 === Run information ===

66 1.C 1.C *0.414 0.276 0.31 167 1.C 1.C *0.378 0.259 0.363

67 1:.C 1:.C *0.996 0 0.004 168 3:B 2:A  + 0.001*0.631 0.369 Scheme:weka.classifiers.functions.MultilayerPercept
68 1.C 3:B + 0.275 0.299 *0.426 169 3B 3B 0.275 0.299 *0.426 ron-L0.1-M0.05-N500-V0-S0-E20-Ha
69 2:A 3:B + 0.275 0.299 *0.426 170 1.C 1.C *0.428 0.249 0.323 Relation:  WEKA Veriler - Yeni Yapay

70 3B 2:A  + 0.004 *0.555 0.441 171 3B 1:.C + *0.428 0.249 0.323 Uygulama2-

71 3B 3B 0.018 0.488 *0.494 172 2:A 3B+ 0.275 0.299 *0.426 weka.filters.unsupervised.attribute. Remove-R1-
72 1.C 1.C *1 0 0 173 1.C 3:B + 0.275 0.299 *0.426 2,4,6-9,11-13

73 3B 3B 0.063 0.424 *0.513 174 1.C 1.C *0.414 0.276 0.31 Instances: 708

74 2:A 1:C + *0.414 0.276 0.31 175 1.C 1:.C *0.414 0.276 0.31 Attributes: 3

75 3B 3B 0.154 0.359 *0.487 176 3:B 1:.C + *0.428 0.249 0.323 OrtStok

76 3B 3B 0.275 0.299 *0.426 177 2:A 1.C + *0.378 0.259 0.363 Fiyat

7 3B 3B 0.275 0.299 *0.426 178 1.C 3:B + 0.154 0.359 *0.487 GLN-S

78 1:.C 3:B  + 0.275 0.299 *0.426 179 1.C 1:.C *0.598 0  0.402 Test mode:evaluate on training data

79 3B 1:.C  + *0.428 0.249 0.323 180 2:A 3:B + 0.154 0.359 *0.487

80 3B 3B 0.154 0.359 *0.487 181 1.C 1.C *0.428 0.249 0.323 === Predictions on training set ===

81 1.C 1.C *0.378 0.259 0.363 182 3B 1:.C + *0.505 0.112 0.383

82 1:.C 1:.C *0.428 0.249 0.323 183 3:B 1:.C + *0.414 0.276 0.31 inst#, actual, predicted, error, probability

83 2:A 1:C  + *0.428 0.249 0.323 184 1.C 1:.C *0.598 0  0.402 distribution

84 3B 1:.C + *0.378 0.259 0.363 185 2:A 2A 0 *1 0 1 1.C 1.C *0.549 0.141 0.31
85 1.C 1.C *0.414 0.276 0.31 186 1.C 1.C *0.414 0.276 0.31 2 1.C 1.C *0.548 0.141 0.31
86 1:.C 1:.C *0.414 0.276 0.31 187 3:B 1:.C + *0.511 0.099 0.39 3 2A 1:.C + *0.526 0.155 0.319
87 3B 3B 0.275 0.299 *0.426 188 3:B 1:.C + *0.428 0.249 0.323 4 1.C 1.C *0.554 0.138 0.308
88 2:A 2:A 0.004 *0.555 0.441 189 3B 2A + 0 *1 0 5 1.C 1.C *0.551 0.14 0.309
89 3B 3B 0.275 0.299 *0.426 190 2:A 3B + 0.063 0.424 *0.513 6 1.C 1.C *0.552 0.139 0.309
90 1:.C 1:.C *0.414 0.276 0.31 191 3:B 3B 0.275 0.299 *0.426 7 3B 1:.C + *0.61 0.106 0.284
91 1:.C 1:.C *0.572 0.001 0.427 192 1.C 1:.C *0.572 0.001 0.427 8 1.C 1.C *0.549 0.141 0.31
92 1.C 1.C *0.414 0.276 0.31 193 1.C 1.C *0.428 0.249 0.323 9 3B 1:C + *0.471 0.189 0.34
93 1.C 1.C *0.414 0.276 0.31 194 3B 3B 0.018 0.488 *0.494 10 1:.C 1.C *0.428 0.217 0.355
94 3B 1:.C  + *0.428 0.249 0.323 195 1.C 1:.C *0.414 0.276 0.31 11 3B 1:.C + *0.45 0.203 0.348
95 2:A 1:.C + *0.505 0.112 0.383 196 1.C 1:.C *0.414 0.276 0.31 12 1.C 1:.C *0.538 0.147 0.314
96 1.C 1:.C *0.428 0.249 0.323 197 2:A 3B+ 0.018 0.488 *0.494 13 3B 1:.C + *0.53 0.152 0.318
97 3B 3:B 0.275 0.299 *0.426 198 2:A 1:C + *0.414 0.276 0.31 14 1:.C 1.C *0.534 0.15 0.316
98 1:.C 1:.C *0.583 0 0.417 199 2:A 3B+ 0.154 0.359 *0.487 15 2:A 1:C  + *0.463 0.194 0.343
99 2:A 3:B + 0.275 0.299 *0.426 200 2:A 2:A 0 *0.712 0.287 16 1.C 1:.C *0.55 0.14 0.31
100 1.C 1:C *0.581 0 0.419 201 2:A 1.C  + *0.428 0.249 0.323 17 1.C 1.C *0.549 0.141 0.31
101 1.C 1:.C *0.414 0.276 0.31 202 1.C 1.C *0.428 0.249 0.323 18 1.C 1.C *0.531 0.151 0.317
102 3B 3B 0.275 0.299 *0.426 203 3:B 1:.C + *0.505 0.112 0.383 19 2:A 1:C + *0.526 0.155 0.319
103 1.C 1:.C *0.428 0.249 0.323 204 3:B 3B 0.275 0.299 *0.426 20 2:A 1:C + *0.52 0.158 0.322
104 1.C 1.C *1 0 0 205 3:B 1:.C + *0.428 0.249 0.323 21 1.C 1.C *0.479 0.184 0.337
105 1.C 1.C *0.414 0.276 0.31 206 2:A 3B+ 0.154 0.359 *0.487 22 1.C 1.C *0.431 0.215 0.354
106 1.C 1:.C *1 0 0 207 2:A 2:A 0 *0.863 0.137 23 2:A 1:C  + *0.399 0.237 0.365
107 3B 1:.C + *0.378 0.259 0.363 208 1.C 1.C *0.378 0.259 0.363 24 3B 3B 0.357 0.266 *0.377
108 2:A 1:.C  + *0.378 0.259 0.363 209 3:B 3B 0.275 0.299 *0.426 25 1.C 1.C *0.578 0.124 0.298
109 1:.C 1:.C *0.378 0.259 0.363 210 3:B 1:.C + *0.378 0.259 0.363 26 1.C 1:.C *0.622 0.1 0.278
110 1.C 1:.C *0.414 0.276 0.31 211 3:B 1:.C + *0.428 0.249 0.323 27 1.C 1:.C *0.608 0.107 0.285
111 1.C 1:.C *0.428 0.249 0.323 212 1.C 1.C *0.622 0 0.378 28 3B 1:.C  + *0.895 0.001 0.104
112 1.C 1:.C *0.428 0.249 0.323 213 3B 1:.C + *0.414 0.276 0.31 29 1.C 1.C *0.545 0.144 0.312
113 2:A 1:.C  + *0.378 0.259 0.363 214 3:B 3B 0.275 0.299 *0.426 30 3B 1:.C + *0.546 0.143 0.311
114 1.C 2.A  + 0.004 *0.555 0.441 215 1.C 1:.C *1 0 0 31 3B 1:.C + *0.553 0.139 0.308
115 1.C 1.C *0.599 0  0.401 216 3B 22A  + 0 *0.917 0.083 32 1.C 1.C *0.553 0.139 0.308
116 1.C 1:.C *0.414 0.276 0.31 217 3B 1:C + *0.428 0.249 0.323 33 1.C 1.C *0.551 0.14 0.309
117 1.C 1:.C *0.505 0.112 0.383 218 1.C 1:.C *0.581 0 0.419 34 3B 1:.C + *0.556 0.137 0.307
118 2:A 3B+ 0.063 0.424 *0.513 219 3B 1:.C + *0599 0 0.401 35 2:A 1:C + *0.55 0.14 0.31
119 2:A 1:C  + *0.428 0.249 0.323 220 1.C 1.C *0.414 0.276 0.31 36 3B 1:.C + *0.534 0.15 0.316
120 2:A 1:.C  + *0.378 0.259 0.363 221 3B 1:C + *0.414 0.276 0.31 37 1.C 1.C *0.53 0.153 0.318
121 2:A 1:.C  + *0.505 0.112 0.383 222 1.C 1:.C *0.428 0.249 0.323 38 1.C 1:.C *0.505 0.168 0.328
122 1:.C 1:.C *0.414 0.276 0.31 223 1.C 1:C *0.414 0.276 0.31 39 2:A 1:C + *0.511 0.164 0.325
123 2:A 3B + 0.275 0.299 *0.426 224 3:B 3:B 0.275 0.299 *0.426 40 3B 1.C  + *0.431 0.215 0.354
124 1.C 1.C *0.505 0.112 0.383 225 1.C 1.C *0.414 0.276 0.31 41 3B 1:C + *0.442 0.208 0.351
125 1:.C 1:.C *0.414 0.276 0.31 226 3:B 1:.C + *0.414 0.276 0.31 42 3B 1:.C  + *0.423 0.22 0.357
126 1:.C 1:.C *0.414 0.276 0.31 227 1.C 3:B  + 0.275 0.299 *0.426 43 2:A 1:C  + *0.39 0.243 0.367
127 3B 1:C + *0.428 0.249 0.323 228 1.C 3:B + 0.275 0.299 *0.426 44 3B 3B 0.28 0.325 *0.396
128 2:A 2:A 0 *0.917 0.083 229 1.C 1.C *0.572 0.001 0.427 45 2:A 3:B + 023 0.365*0.404
129 3B 3B 0.275 0.299 *0.426 230 1.C 1:.C *0.414 0.276 0.31 46 3B 3B 0.206 0.386 *0.407
130 1:.C 1:.C *0.414 0.276 0.31 231 2:A 1:.C  + *0.428 0.249 0.323 47 2:A 2:A 0.169 *0.421 0.411
131 1.C 1.C *0.378 0.259 0.363 232 3:B 1:.C  + *0.428 0.249 0.323 48 3B 1:.C  + *0.45 0.202 0.348
132 1.C 1:.C *0.414 0.276 0.31 233 1.C 1:.C *0.428 0.249 0.323 49 2:A 1:C + *0.565 0.132 0.303
133 3B 3B 0.063 0.424 *0.513 234 1.C 1:.C *0.414 0.276 0.31 50 1:.C 1:.C *0.562 0.134 0.305
134 1:.C 3:B + 0.063 0.424 *0.513 235 1.C 1:C *0.599 0 0.401 51 2:A 1:C  + *0.553 0.139 0.309
135 3B 1:.C + *0.378 0.259 0.363 236 2:A 3B+ 0.275 0.299 *0.426 52 3B 1:.C + *0.53 0.152 0.318
136 1.C 1.C *0.428 0.249 0.323 237 1.C 1.C *0.378 0.259 0.363 53 1.C 1.C *0.556 0.137 0.307
137 1:.C 1:.C *0.428 0.249 0.323 238 1.C 1:C *0.996 0  0.004 54 2:A 1:C  + *0.535 0.149 0.316

157



55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
3B
3B
2:A
1.C
3B
1.C
3B
1.C
1.C
1.C
2:A
1.C
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
1.C
2:A
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
2:A
1.C
1.C
3B
3B
1.C
2A
2:A
1.C
1.C
3B
1.C
1.C
1.C
2:A
2:A
1.C
3B
1.C
3B
2.A
3B
1.C
2:A
1.C
3B
3B
3B
2A
1.C
1.C
1.C
1.C
3B
2:A
2:A
1.C
1.C
1.C
2:A
2A
1.C
2:A
1.C
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2:A
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
2:A
1.C
2:A
2:A
1:.C
1.C
1.C
1:C
1:.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
3B
1:.C
1.C
3B
3B
3B
3B
1.C
1:.C
3B
2:A
1.C
1:.C
1:.C
1.C

*0.54 0.146 0.314
*0.681 0.069 0.25
*0.685 0.067 0.248
*0.612 0.105 0.283
*0.626 0.098 0.277
*0.561 0.134 0.305
+ *0.382 0.249 0.37
+ 0.324 0.291 *0.386
+ *0.532 0.151 0.317
*0.636 0.092 0.272
*0.728 0.046 0.226
*0.768 0.029 0.203
*0.751 0.036 0.213
*0.609 0.107 0.284
*0.788 0.021 0.191
*0.739 0.041 0.22
*0.461 0.195 0.344
+ *0.534 0.15 0.316
*0.858 0.003 0.139
*0.561 0.134 0.305
+ 0.149*0.44 0.411
+ 0.152*0.437 0.411
+ *0.564 0.132 0.304
*0.524 0.156 0.32
+ 0.156 *0.433 0.411
*0.554 0.138 0.308
+ *0.553 0.139 0.308
*0.508 0.165 0.326
*0.515 0.161 0.324
*0.525 0.155 0.32
+ *0.601 0.111 0.288
*0.55 0.14 031
*0.571 0.128 0.301
+ *0.564 0.132 0.304
+ *0.502 0.169 0.329
*0.862 0.003 0.135
+ *0.574 0.127 0.3
*0.897 0.001 0.103
+ *0.546 0.143 0.311
+ *0.582 0.122 0.296
*0.504 0.168 0.328
0.048 *0.556 0.396
*0.602 0.111 0.287
*0.871 0.002 0.126
*0.886 0.001 0.113
+ *0.882 0.001 0.116
*0.885 0.001 0.114
*0.42 0.222 0.358
*0.884 0.001 0.114
*0.877 0.002 0.122
*0.881 0.001 0.118
+ *0.533 0.151 0.317
*0.519 0.159 0.322
+ *0.427 0.218 0.355
*0.513 0.163 0.324
*0.519 0.159 0.322
+ *0.42 0.223 0.358
*0.537 0.148 0.315
*0.554 0.138 0.308
+ *0.505 0.167 0.327
+ 0.067 *0.531 0.402
*0.548 0.141 0.31
0.06 *0.539 0.4
0.082 *0.513 0.406
*0.539 0.147 0.314
*0.536 0.149 0.316
+ *0.566 0.131 0.303
*0.595 0.114 0.29
*0.558 0.136 0.306
*0.896 0.001 0.104
+ *0.414 0.226 0.36
+ *0.668 0.075 0.256
*0.538 0.148 0.315
+ *0.517 0.16 0.323
*0.55 0.141 0.31
+ *0.496 0.173 0.331
+ *0.393 0.24 0.366
+ *0.477 0.185 0.338
*0.526 0.155 0.319
+ *0.416 0.225 0.359
*0.547 0.142 0.311
*0.409 0.23 0.361
*0.667 0.076 0.257
*0.581 0.122 0.296
*0.586 0.12 0.294
*0.858 0.003 0.139
+ 0.204 0.389 *0.408
*0.546 0.143 0.311
*0.849 0.005 0.147
0.269 0.333 *0.398
+ 0.268 0.334 *0.398
+ 0.275 0.328 *0.396
+ 0.299 0.309 *0.391
*0.517 0.16 0.323
*0.418 0.223 0.358
+ 0.231 0.365 *0.404
0.112 *0.478 0.41
*0.524 0.156 0.32
+ *0.516 0.161 0.323
*0.538 0.148 0.315
*0.513 0.162 0.324

+ 4+ + +

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3:B
1.C
3B
2:A
1.C
3B
1.C
2:A
2:A
2:A
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
2:A
1.C
1.C
2:A
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
1.C
2:A
1.C
3B
2:A
1.C
3:B
3B
2A
3:B
1.C
1.C
2:A
3:B
1.C
1.C
1.C
1.C
3:B
1.C
2:A
1.C
2:A
3B
3B
2:A
1.C
1.C
1.C
3:B
1.C
2:A
1.C
1.C
3B
2:A
3:B
2:A
3B
3B
3:B
3:B
2:A
1.C
1.C
1.C
1.C
1.C
3:B
1.C
1.C
3B
1.C
1.C
2:A
1.C
3:B
3:B
1.C

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
2:A
2:A
2:A
2:A
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
2:A
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2A
2:A
2:A
2:A
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

*0.544 0.144 0.312
*0.543 0.145 0.313
*0.544 0.144 0.312
*0.536 0.149 0.315
*0.54 0.146 0.314
*0.527 0.154 0.319
+ *0.523 0.156 0.32
*0.523 0.156 0.32
+ *0.512 0.163 0.325
*0.481 0.182 0.337
+ *0.46 0.196 0.344
+ *0.466 0.192 0.342
*0.625 0.098 0.277
+ *0.59 0.117 0.293
*0.543 0.144 0.312
+ *0.436 0.212 0.353
+ 0.286 0.32 *0.394
+ *0.418 0.224 0.358
+ 0.337 0.281*0.382
*0.532 0.151 0.317
*0.525 0.155 0.32
+ *0.515 0.161 0.324
+ *0.559 0.135 0.306
*0.513 0.163 0.325
*0.523 0.157 0.321
*0.529 0.153 0.318
+ *0.47 0.19 0.341
*0.427 0.217 0.355
*0.676 0.071 0.252
+ *0.602 0.111 0.287
+ *0.574 0.126 0.299
*0.525 0.155 0.32
+ *0.535 0.149 0.316
*0.563 0.133 0.304
*0.891 0.001 0.108
*0.893 0.001 0.106
*0.561 0.134 0.305
*0.541 0.146 0.313
*0.568 0.13 0.302
+ *0.494 0.174 0.332
*0.543 0.144 0.312
*0.507 0.166 0.327
*0.891 0.001 0.108
+ *0.381 0.249 0.37
*0.571 0.128 0.301
+ *0.699 0.06 0.241
+ 0.308 0.303 *0.389
*0.549 0.141 0.31
+ 0.098 *0.494 0.408
+ 0.013*0.61 0.377
0.084 *0.51 0.406
+ 0.022*0.596 0.382
*0.399 0.236 0.364
*0.53 0.152 0.318
+ *0.533 0.15 0.317
0.29 0.317*0.393
*0.526 0.155 0.319
*0.569 0.129 0.302
*0.63 0.095 0.275
*0.523 0.156 0.32
0.301 0.308 *0.391
*0.552 0.139 0.309
+ 0.218 0.376 *0.406
*0.554 0.138 0.308
0.045 *0.561 0.395
+ *0.385 0.247 0.369
+ *0.43 0.215 0.354
+ 0.353 0.269 *0.378
*0.554 0.138 0.308
*0.55 0.14 0.309
*0.544 0.144 0.312
+ *0.533 0.15 0.317
*0.522 0.157 0.321
+ *0.523 0.156 0.32
*0.486 0.179 0.335
*0.513 0.163 0.324
+ *0.494 0.175 0.332
0.029 *0.585 0.387
+ 0.007 *0.62 0.373
0.012 *0.611 0.376
+ 0.165*0.424 0.411
+ 0.128 *0.461 0.411
+ *0.494 0.174 0.332
+ *0.439 0.209 0.351
+ *0.548 0.142 0.31
*0.566 0.131 0.303
*0.628 0.097 0.276
*0.668 0.075 0.256
*0.524 0.156 0.32
*0.548 0.142 0.31
+ *0.592 0.116 0.292
+ 0.06 *0.539 0.4
*0.549 0.141 0.31
+ *0.505 0.168 0.328
*0.504 0.168 0.328
*0.475 0.186 0.339
+ *0.599 0.112 0.289
*0.526 0.155 0.319
+ *0.839 0.006 0.154
+ *0.601 0.111 0.288
*0.429 0.216 0.355

158

257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

1.C
2.A
3B
1.C
1.C
2.A
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
1.C
3B
2:A
2:A
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
2.A
2:A
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
3B
2:A
3B
3B
3B
2:A
3B
2.A
2:A
2:A
1.C
2.A
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
3B
1.C
2.A
3B
2:A
1.C
1.C
1.C
2:A
1.C
3B
2A
3B
3B
1.C
2A
2:A
3B
3B
3B
3B
2:A
2A

1C
1.C
1.C
1C
1C
2:A
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
3:B
1.C
3B
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
3B

1.C
1.C
1.C
1.C
3B

3B
3B

3:B
3B

3B
3:B
3:B
3B

3B
3B

3B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

1.C

1.C

1.C

2:A
3B

2:A
2:A
1.C

1.C

2:A
1:.C

1.C

2:A
3B

3B

3B

2:A
1.C
1:.C

1.C

2:A
1:.C

1.C
1.C

*0.434 0.213 0.353
+ *0.589 0.118 0.293
+ *0.444 0.207 0.35
*0.795 0.019 0.186
*0.537 0.148 0.315
0.074 *0.523 0.404
*0.756 0.034 0.21
*0.558 0.136 0.307
*0.535 0.149 0.316
*0.541 0.146 0.313
*0.888 0.001 0.111
*0.884 0.001 0.115
*0.868 0.002 0.129
*0.854 0.004 0.142
*0.566 0.131 0.303
*0.552 0.139 0.309
*0.553 0.138 0.308
*0.552 0.139 0.309
0.332 0.284 *0.383
+ *0.555 0.137 0.307
+ 0.254 0.345*0.4

*0.557 0.136 0.307
+ *0.542 0.145 0.313

*0.541 0.146 0.313

*0.585 0.12 0.295
+ *0.536 0.148 0.315

*0.531 0.152 0.317

*0.534 0.15 0.316

*0.521 0.158 0.321

*0.503 0.169 0.328
+ *0.513 0.163 0.324
+ *0.458 0.197 0.345
+ *0.567 0.13 0.302

*0.572 0.128 0.301

*0.54 0.146 0.314

*0.538 0.147 0.314

*0.586 0.119 0.294

*0.416 0.225 0.359

*0.584 0.121 0.295
+ 0.163*0.426 0.411
+ 0.19 0.401 *0.409
+ *0.526 0.155 0.319
+
+

+ +

*0.507 0.166 0.327
*0.432 0.214 0.354
+ *0.401 0.235 0.364
0.267 0.335 *0.398
0.279 0.325 *0.396
0.261 0.34 *0.399
+ 0.28 0.325 *0.396
0.28 0.324*0.395
+ 0.28 0.325*0.395
+ 0.282 0.323 *0.395
+ 0.264 0.338 *0.399
+ 0.281 0.324 *0.395
+ 0.279 0.325*0.396
0.279 0.325 *0.396
+ 0.279 0.325*0.396
*0.542 0.145 0.313
*0.581 0.123 0.297
*0.574 0.126 0.299
+ *0.39 0.243 0.367
*0.536 0.148 0.315
*0.381 0.249 0.37
+ *0.511 0.164 0.325
*0.517 0.16 0.323
*0.709 0.055 0.236
*0.679 0.07 0.251
*0.751 0.036 0.213
*0.707 0.056 0.237
*0.639 0.091 0.271
*0.745 0.039 0.216
*0.743 0.039 0.217
*0.541 0.146 0.313
*0.539 0.147 0.314
*0.539 0.147 0.314
+ *0.54 0.146 0.314
*0.541 0.146 0.313
*0.542 0.145 0.313
*0.54 0.146 0.314
*0.539 0.147 0.314
0.019*0.6 0.381
0.223 0.372 *0.405
0.025*0.59 0.385
+ 0.039*0.569 0.392
*0.558 0.136 0.306
*0.532 0.151 0.317
0.006 *0.621 0.373
*0.522 0.157 0.321
+ *0.479 0.184 0.337
0.132 *0.457 0.411
0.322 0.292 *0.386
0.228 0.367 *0.405
0.321 0.293 *0.386
0.037 *0.572 0.391
*0.499 0.171 0.33
*0.499 0.171 0.33
*0.431 0.215 0.354
0.175*0.415 0.41
*0.515 0.161 0.324
*0.549 0.141 0.31
*0.549 0.141 0.31

+ +

+

+ 4+ + o+ + o+



358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458

3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
1.C
1.C
1.C
3B
1.C
3B
2:A
1.C
3B
3B
1.C
3B
2A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
2A
2A
3B
1.C
1.C
2A
1.C
1.C
2A
3B
2:A
2:A
2A
3B
2:A
2:A
2A
2A
1.C
1.C
1.C
1.C
3B
1.C
2A
3B
1.C
1.C
2A
1.C
1.C
3B
2A
1.C
1.C
2A
2A
1.C
1.C
1.C
1.C
1.C
3B
1.C
2A
3B
1.C
1.C
3B
1.C
1.C
3B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
3B
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
3B
1.C
2:A
1.Cc
1.C
1.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.Cc
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
2:A
3B
1.C
2:A
1.C
2:A
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:C
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C

+ *0.543 0.145 0.313
*0.547 0.142 0.311
*0.547 0.142 0.311
*0.549 0.141 0.31
*0.548 0.142 0.311
*0.545 0.143 0.312
*0.542 0.145 0.313
*0.618 0.102 0.28
*0.624 0.098 0.277

+ 0.308 0.302 *0.389
*0.502 0.169 0.329
0.263 0.338 *0.399
*0.504 0.168 0.328
*0.522 0.157 0.321

+ 0.367 0.259 *0.374
*0.551 0.14 0.309
*0.51 0.164 0.326
*0.518 0.159 0.322
*0.538 0.147 0.314
*0.555 0.137 0.307

+ *0.531 0.152 0.317

+ *0.601 0.111 0.288

+ 0.067 *0.531 0.402
*0.612 0.105 0.283
*0.599 0.112 0.288
0.184 0.406 *0.41
*0.709 0.055 0.236

+ 0.005 *0.622 0.373

+ *0.444 0.206 0.35
*0.49 0.177 0.333

+ *0.512 0.163 0.325

+ *0.513 0.163 0.324
*0.496 0.173 0.331

+ *0.46 0.196 0.344

+ *0.549 0.141 0.31
*0.511 0.164 0.325
*0.601 0.111 0.288
*0.519 0.159 0.322
*0.759 0.032 0.208
*0.805 0.015 0.18

+ *0.545 0.143 0.312
*0.545 0.144 0.312
*0.554 0.138 0.308
*0.557 0.137 0.307
*0.573 0.127 0.3
*0.578 0.124 0.298
*0.467 0.191 0.342
*0.55 0.14 031

+ *0.437 0.211 0.352

+ *0.38 0.25 0.37

+ *0.518 0.159 0.322

+ *0.528 0.154 0.319
*0.557 0.136 0.307
*0.684 0.067 0.248

+ *0.562 0.134 0.305
*0.557 0.136 0.307
*0.822 0.01 0.168

+ *0.503 0.168 0.328

+ 0.07 *0.527 0.403

+ 0.211 0.382 *0.407

+ *0.517 0.16 0.323
0.056 *0.545 0.399

+ *0.41 0.229 0.361
0.061 *0.538 0.401

+ 0.361 0.263 *0.376

+ *0.484 0.181 0.336
0.179 *0.411 0.41
*0.574 0.127 0.3
*0.516 0.16 0.323
*0.518 0.16 0.323
*0.521 0.158 0.321

+ *0.517 0.16 0.323
*0.531 0.152 0.317
0.006 *0.621 0.373

+ *0.692 0.064 0.245
*0.546 0.142 0.311
*0.55 0.14 031

+ *0.543 0.145 0.313
*0.528 0.153 0.318
*0.561 0.134 0.305

+ *0.558 0.136 0.306

+ *0.556 0.137 0.307
*0.489 0.178 0.334
*0.602 0.111 0.287
0.005 *0.622 0.373

+ *0.435 0.212 0.353
*0.512 0.163 0.325
*0.517 0.16 0.323
*0.515 0.161 0.324
*0.513 0.162 0.324
*0.884 0.001 0.115

+ *0.439 0.21 0.352
*0.879 0.002 0.12

+ 0.289 0.317 *0.394

+ *0.893 0.001 0.106
*0.851 0.004 0.145
*0.858 0.003 0.138

+ *0.538 0.147 0.314
*0.54 0.146 0.314
*0.524 0.156 0.32

+ *0.547 0.142 0.311

459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559

1.C
2:A
1.C
1.C
3:B
3B
1.C
1.C
1.C
3B
2:A
3:B
2:A
1.C
3B
3:B
1.C
1.C
1.C
1.C
3B
3B
2:A
1.C
3B
3B
2:A
3:B
2:A
3B
1.C
1.C
2:A
1.C
3B
1.C
1.C
1.C
1.C
3:B
1.C
2A
1.C
2:A
2:A
2A
1.C
1.C
1.C
1.C
2A
1.C
3:B
3B
1.C
1.C
3:B
3B
1.C
3:B
3:B
2:A
1.C
3:B
2:A
3B
1.C
2:A
2:A
2:A
3:B
2:A
1.C
2:A
1.C
3:B
3B
1.C
3:B
2:A
3B
3B
3:B
3:B
2:A
3B
3:B
3:B
3B
3B
2:A
3:B
3B
3B
3:B
3:B
2:A
3B
3:B
1.C
3B

1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
2:A
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
2:A
1.C
2:A
1.C
2.A
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
2:A
1.C
2A
2A
1.C
1.C
1.C
1.C
1.C
2:A
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1.C
1.C
1.C

*0.766 0.03 0.204
+ *0.514 0.162 0.324
*0.55 0.14 031
*0.553 0.139 0.308
+ *0.472 0.188 0.34
+ *0.516 0.16 0.323
*0.533 0.151 0.317
*0.466 0.192 0.342
*0.582 0.122 0.296
+ *0.438 0.21 0.352
+ *0.436 0.212 0.353
+ *0.431 0.215 0.354
+ *0.399 0.237 0.364
*0.54 0.146 0.314
0.207 0.385 *0.407
+ 0.042*0.564 0.394
*0.516 0.161 0.323
*0.539 0.147 0.314
*0.64 0.09 0.27
*0.553 0.139 0.309
0.341 0.278 *0.381
+ *0.472 0.188 0.34
+ *0.535 0.149 0.316
*0.557 0.136 0.307
+ 0.064 *0.535 0.401
+ *0.484 0.181 0.336
0.005 *0.622 0.373
+ *0.533 0.151 0.317
0.006 *0.622 0.373
+ *0.502 0.169 0.329
*0.552 0.139 0.309
*0.53 0.153 0.318
+ 0.307 0.303*0.39
*0.561 0.134 0.305
+ *0.539 0.147 0.314
*0.575 0.126 0.299
*0.541 0.145 0.313
*0.566 0.131 0.303
*0.565 0.132 0.303
0.246 0.352 *0.402
*0.561 0.134 0.305
0.006 *0.622 0.373
*0.827 0.009 0.164
0.014 *0.608 0.378
0.03 *0.582 0.388
+ *0.461 0.195 0.344
*0.687 0.066 0.247
*0.673 0.073 0.254
*0.71 0.055 0.235
*0.843 0.006 0.151
0.068 *0.53 0.402
*0.524 0.156 0.32
+ *0.521 0.157 0.321
0.358 0.265 *0.377
*0.554 0.138 0.308
*0.553 0.138 0.308
+ *0.53 0.152 0.318
*0.565 0.132 0.304
*0.554 0.138 0.308
0.324 0.291 *0.386
0.349 0.272 *0.379
0.351 0.271*0.379
+ 0.352 0.27 *0.378
0.35 0.271*0.379
0.35 0.271*0.379
0.353 0.269 *0.378
0.351 0.27 *0.378
0.349 0.272*0.379
0.35 0.271*0.379
0.35 0.272*0.379
0.349 0.272 *0.379
0.349 0.272*0.379
*0.625 0.098 0.277
*0.565 0.131 0.303
*0.56 0.135 0.306
*0.404 0.233 0.363
*0.463 0.194 0.343
*0.415 0.226 0.359
*0.407 0.231 0.362
*0.399 0.237 0.365
*0.395 0.239 0.366
*0.396 0.239 0.365
*0.398 0.237 0.365
*0.403 0.234 0.363
*0.4 0.236 0.364
*0.398 0.237 0.365
*0.397 0.238 0.365
*0.381 0.249 0.37
*0.424 0.22 0.356
*0.395 0.24 0.366
*0.381 0.249 0.37
*0.376 0.253 0.372
*0.376 0.252 0.371
*0.374 0.254 0.372
*0.376 0.253 0.371
*0.378 0.251 0.371
*0.376 0.253 0.371
*0.375 0.253 0.372
*0.375 0.253 0.372
*0.51 0.165 0.326
+ *0.536 0.149 0.315

+ 4+ 4+ + o+ + +

+ o+

+ +
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560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660

1.C
1.C
3B
3B
1.C
1.C
3B
1.C
3B
3B
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
3B
2:A
3B
1.C
3B
1.C
3B
3B
3B
3B
1.C
3B
3B
3B
2.A
3B
1.C
1.C
1.C
3B
3B
3B
1.C
3B
3B
1.C
3B
1.C
1.C
1.C
3B
2.A
1.C
3B
1.C
2.A
2:A
1.C
3B
1.C
3B
3B
1.C
1.C
3B
3B
3B
1.C
1.C
3B
2.A
3B
1.C
3B
1.C
2:A
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
3B
2A
2A
2:A
1.C
1.C
3B
2:A
3B
3B

1C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1.C
1.C
1.C
1C
1C
1.C
1.C
1C
1C
1.C
1.C
1C
1.C
1.C
1.C
1C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1C
1.C
1.C
1.C
1:.C
1:.C
1.C
1.C
1:.C
1:.C
1.C
1:.C
1.C
1:.C
1.C
3B
3:B
3B
3B

*0.53 0.152 0.318
*0.511 0.164 0.325
*0.504 0.168 0.328
+ *0.499 0.171 0.33
*0.499 0.171 0.33
*0.502 0.169 0.329
+ *0.503 0.169 0.328
*0.502 0.169 0.329
+ *0.499 0.171 0.33
*0.499 0.171 0.33
*0.506 0.167 0.327
*0.521 0.158 0.321
+ *0.524 0.156 0.32
*0.5 0171 033
*0.491 0.176 0.333
*0.489 0.177 0.334
*0.498 0.172 0.33
*0.494 0.175 0.332
*0.498 0.172 0.33
*0.491 0.176 0.333
*0.488 0.178 0.334
*0.488 0.178 0.334
*0.397 0.238 0.365
*0.414 0.227 0.36
*0.406 0.232 0.362
*0.399 0.237 0.364
*0.396 0.239 0.365
*0.395 0.239 0.366
*0.395 0.239 0.366
*0.399 0.237 0.365
*0.404 0.233 0.363
*0.397 0.238 0.365
*0.396 0.239 0.365
*0.396 0.239 0.365
*0.374 0.254 0.372
*0.376 0.252 0.371
*0.381 0.249 0.37
*0.374 0.254 0.372
*0.374 0.254 0.372
*0.374 0.254 0.372
*0.495 0.174 0.332
*0.5 0.171 033
*0.496 0.173 0.331
*0.498 0.172 0.33
*0.496 0.173 0.331
*0.495 0.173 0.331
*0.488 0.178 0.334
*0.489 0.177 0.333
*0.494 0.174 0.332
+ *0.486 0.179 0.335
*0.485 0.18 0.335
*0.485 0.18 0.335
*0.604 0.109 0.286
+ *0.501 0.17 0.329
+ 0.367 0.259 *0.374
*0.375 0.254 0.372
+ *0.39 0.243 0.367
*0.382 0.248 0.37
+ *0.376 0.253 0.371
+ *0.374 0.254 0.372
*0.374 0.254 0.372
+ *0.404 0.233 0.363
*0.406 0.232 0.362
+ *0.405 0.232 0.362
+ *0.404 0.233 0.363
*0.404 0.233 0.363
*0.404 0.233 0.363
+ *0.395 0.239 0.366
+ *0.396 0.239 0.365
+ *0.399 0.236 0.364
*0.402 0.235 0.364
*0.395 0.239 0.366
+ *0.396 0.239 0.365
+ *0.373 0.255 0.372
+ *0.373 0.254 0.372
*0.375 0.253 0.372
+ *0.377 0.252 0.371
*0.373 0.254 0.372
+ *0.373 0.254 0.372
*0.494 0.174 0.332
*0.496 0.173 0.331
*0.531 0.151 0.317
*0.496 0.173 0.331
*0.495 0.174 0.331
+ *0.494 0.174 0.332
*0.484 0.18 0.335
*0.497 0.172 0.331
*0.497 0.172 0.33
*0.498 0.172 0.33
*0.497 0.172 0.331
*0.497 0.172 0.331
+ *0.389 0.243 0.367
+ *0.392 0.242 0.367
+ *0.391 0.242 0.367
+ *0.388 0.244 0.368
*0.388 0.244 0.368
*0.387 0.245 0.368
0.366 0.26 *0.374
+ 0.368 0.258 *0.374
0.369 0.258 *0.373
0.366 0.26 *0.374

+

+ +

+ o+ o+ o+ o+

+ o+ o+ o+

+ + +

+ +



661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683

edilmistir.

1.C
1.C
3B
1.C
1.C
3B
3B
3B
2:A
1.C
2.A
3B
1.C
1.C
3B
3B
3B
2.A
2.A
2:A
3B
3B
2.A

3B
3B
1.C
1.C
1.C
1.C
3B
1.C
1.C
1.C
1.C
1C
1.C
1.C
3B
3B
3B
3B
3B
3B
3B
3B
3B

+ 0.365 0.261 *0.375
+ 0.364 0.261*0.375
+ *0.395 0.239 0.366
*0.395 0.239 0.366
*0.387 0.245 0.368
+ *0.373 0.255 0.372
0.368 0.258 *0.374
+ *0.373 0.255 0.372
+ *0.494 0.174 0.332
*0.531 0.152 0.318
+ *0.525 0.155 0.32
+ *0.524 0.156 0.32
*0.525 0.155 0.32
*0.524 0.156 0.32
0.285 0.32 *0.394
0.286 0.32 *0.394
0.286 0.32 *0.394
+ 0.285 0.32 *0.394
+ 0.29 0.317 *0.393
+ 0.293 0.315 *0.393
0.298 0.31 *0.392
0.294 0.313 *0.392
+ 0.29 0.316 *0.393

684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706

3B
2:A
2:A
1.C
3B
3B
2:A
1.C
2:A
1.C
1.C
1.C
3B
1.C
3B
1.C
3:B
1.C
1.C
1.C
2:A
1.C
1.C

3B
3B
3B
3B
1.C
1.C
1.C
1.C
2A
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C
1.C

0.286 0.32 *0.394
+ 0.285 0.321 *0.394
+ 0.285 0.321*0.395
+ 0.284 0.321 *0.395
+ *0.445 0.205 0.349
+ *0.446 0.205 0.349
+ *0.446 0.205 0.349

*0.445 0.206 0.349

0.168 *0.421 0.411

*0.51 0.165 0.326

*0.537 0.148 0.315

*0.548 0.142 0.311
+ *0.487 0.178 0.334

*0.484 0.18 0.335
+ *0.495 0.174 0.331

*0.396 0.239 0.365
+ *0.373 0.255 0.372

*0.404 0.233 0.363

*0.422 0.221 0.357

*0.421 0.222 0.357
+ *0.419 0.223 0.358

*0.419 0.223 0.358

*0.42 0.222 0.358
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+ *0.419 0.223 0.358
+ *0.542 0.145 0.313

707 3B 1C
708 3B 1.C

=== Evaluation on training set ===
=== Summary ===

Correctly Classified Instances 400

56.4972 %

Incorrectly Classified Instances 308
43.5028 %

Kappa statistic 0.1987
Mean absolute error 0.3772
Root mean squared error 0.4272
Relative absolute error 91.2572 %
Root relative squared error 93.9829 %
Total Number of Instances 708

Not: Program ¢iktilarmin tamami, 100 sayfanin

tizerinde oldugundan EK A’da  bir kismi
paylasilmigtir. Ciktilarin tamami ¢aligma ile birlikte
CD igerisinde teslim
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