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2001 KRİZİNİN TÜRKİYE’DE EMEK PİYASASINA ETKİLERİ 

ÖZET 

Türkiye’de 1980’li yılların başından itibaren uygulanan yapısal uyum politikaları kapsamında, 
ücretlerin talep yönü göz ardı edilmiş ve ücretler sadece maliyet unsuru olarak 
değerlendirilmiştir. Bu politikaların başarısında, ücretlerin baskılanması önemli bir araç 
olarak görülmekte, böylelikle maliyetlerin düşürülerek yatırımların ve istihdamın arttırılacağı 
savunulmaktadır. Neo-klasik teorinin beklentilerinin aksine, uygulanan ücret baskılamaya 
yönelik politikalar neticesinde istikrarlı ve sürdürülebilir istihdam artışının yaratılamamış 
olması bu çalışmanın temel motivasyonunu oluşturmaktadır. Bunun yanında, özellikle kriz ve 
kriz sonrası dönemlerde, çalışılan saatlerin istihdama göre daha esnek hareket etmesi, çalışılan 
saatlerin ekonomide yaşanan dalgalanmalara karşı bir uyarlama aracı olarak kullanıldığı 
düşüncesine yol açmaktadır.  
 
Bu tez çalışmasının amacı, ücretleri toplam talebi belirleyen en önemli unsurlardan birisi 
olarak gören ve talep etkisini göz önüne alan post-Keynesyen teorik modeller çerçevesinde,  
talep ve maliyetin istihdam ve çalışılan saatler üzerindeki göreli etkilerini ampirik olarak 
incelemek ve uygulanan istikrar programlarını ve sonuçlarını bu kapsamda değerlendirmektir. 
Talep ve maliyetin göreli etkileri 1988-2002 dönemi için, Türkiye Özel İmalat Sanayi alt 
sektörlerinin çeyrek dönemlik istihdam, çalışılan saat, reel ücretler ve reel üretime ilişkin 
panel verileri kullanılarak, iki farklı denklem sisteminde SUR (Seemingly Unrelated 
Regression) metodu ile test edilmiştir. Çalışmada ayrıca, 1994 ve 2001 krizleri sonrasında 
yaşanan ücret baskılayıcı politikaların sonuçları ve bu sonuçların emek piyasası 
değişkenlerine ve bu değişkenlerin arasındaki ilişkilere etkileri tartışılmaktadır.  
 
Yapılan analiz neticesinde, talep ve maliyetin göreli etkilerinin alt sektörler bazında farklılık 
gösterdiği ve her ikisinin de istihdam ve çalışılan saatler üzerinde etkili olduğu sonucuna 
ulaşılmıştır. Bununla beraber, çalışılan saatlerin ilgili değişkenlere, istihdama göre daha hızlı 
ve daha güçlü tepki verdiği gözlenmektedir. Tüm bunlar çerçevesinde, talebin istihdam 
üzerindeki etkisini göz ardı eden politikaların aksine, alternatif politikalar geliştirirken talep 
etkisinin de dikkate alınması gerektiği sonucuna ulaşılmaktadır. 



 



THE EFFECTS OF THE 2001 CRISIS ON LABOUR MARKET IN TURKEY 

SUMMARY 
 

The demand side of wages has been ignored and wages have seen as only a cost item in the 
context of structural adjustment programs, which have been implemented since early 1980s in 
Turkey. Suppression of wages has been evaluated as an important tool in accomplishment of 
these policies, in order to increase investment and employment. The main motivation behind 
this thesis is that, policies based on wage cuts could not achieve stable and sustainable growth 
rates in employment in contrast to the expectations of the neo-classical theory. Furthermore, 
the fact that hours of work change more elastically compared with the level of employment, 
especially in crises and post-crises years, reflects the usage of hours of work as an adjustment 
item parallel with the fluctuations in the economy.  
 
The aim of this thesis is to investigate the relative impacts of demand and cost sides on 
employment and hours of work empirically, based on the theoretical models of post-
Keynesian economics, where wages are seen as one of the most important determinant of 
aggregate demand, and evaluate the stabilization programs within this framework. The 
relative effects are tested within two equation systems by using quarterly panel data on 
employment, hours of work, real wages and real production, for sub-sectors of Turkish private 
manufacturing industry for the period between 1988 and 2002, using Seemingly Unrelated 
Regression (SUR) method.  
 
Additionally, the results of wage suppression policies, implemented after 1994 and 2001 
financial crises, and the effects of these policies on labour market variables, and on the 
relation between these variables are discussed within this thesis. The results of the analyses 
show that, both demand and cost side effects are important in determining employment and 
hours of work, and magnitude of this relative effect differs among sub-sectors. In addition, it 
is found that, hours of work response to changes in demand and cost side effects faster and 
stronger, compared with employment. In conclusion, the results show that in contrast to 
policies, where the demand side effects on employment are neglected, the demand side effects 
should also be taken into account while developing policy alternatives.  
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2001 KRİZİNİN TÜRKİYE’DE EMEK PİYASASINA ETKİLERİ 

ÖZET 

Türkiye’de 1980’li yılların başından itibaren uygulanan yapısal uyum politikaları 
kapsamında, ücretlerin talep yönü göz ardı edilmiş ve ücretler sadece maliyet unsuru 
olarak değerlendirilmiştir. Bu politikaların başarısında, ücretlerin baskılanması 
önemli bir araç olarak görülmekte, böylelikle maliyetlerin düşürülerek yatırımların 
ve istihdamın arttırılacağı savunulmaktadır. Neo-klasik teorinin beklentilerinin 
aksine, uygulanan ücret baskılamaya yönelik politikalar neticesinde istikrarlı ve 
sürdürülebilir istihdam artışının yaratılamamış olması bu çalışmanın temel 
motivasyonunu oluşturmaktadır. Bunun yanında, özellikle kriz ve kriz sonrası 
dönemlerde, çalışılan saatlerin istihdama göre daha esnek hareket etmesi, çalışılan 
saatlerin ekonomide yaşanan dalgalanmalara karşı bir uyarlama aracı olarak 
kullanıldığı düşüncesine yol açmaktadır.  
 
Bu tez çalışmasının amacı, ücretleri toplam talebi belirleyen en önemli unsurlardan 
birisi olarak gören ve talep etkisini göz önüne alan post-Keynesyen teorik modeller 
çerçevesinde,  talep ve maliyetin istihdam ve çalışılan saatler üzerindeki göreli 
etkilerini ampirik olarak incelemek ve uygulanan istikrar programlarını ve 
sonuçlarını bu kapsamda değerlendirmektir. Talep ve maliyetin göreli etkileri 1988-
2002 dönemi için, Türkiye Özel İmalat Sanayi alt sektörlerinin çeyrek dönemlik 
istihdam, çalışılan saat, reel ücretler ve reel üretime ilişkin panel verileri kullanılarak, 
iki farklı denklem sisteminde SUR (Seemingly Unrelated Regression) metodu ile test 
edilmiştir. Çalışmada ayrıca, 1994 ve 2001 krizleri sonrasında yaşanan ücret 
baskılayıcı politikaların sonuçları ve bu sonuçların emek piyasası değişkenlerine ve 
bu değişkenlerin arasındaki ilişkilere etkileri tartışılmaktadır.  
 
Yapılan analiz neticesinde, talep ve maliyetin göreli etkilerinin alt sektörler bazında 
farklılık gösterdiği ve her ikisinin de istihdam ve çalışılan saatler üzerinde etkili 
olduğu sonucuna ulaşılmıştır. Bununla beraber, çalışılan saatlerin ilgili değişkenlere, 
istihdama göre daha hızlı ve daha güçlü tepki verdiği gözlenmektedir. Tüm bunlar 
çerçevesinde, talebin istihdam üzerindeki etkisini göz ardı eden politikaların aksine, 
alternatif politikalar geliştirirken talep etkisinin de dikkate alınması gerektiği 
sonucuna ulaşılmaktadır. 
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THE EFFECTS OF THE 2001 CRISIS ON LABOUR MARKET IN TURKEY 

SUMMARY 
 

The demand side of wages has been ignored and wages have seen as only a cost item 
in the context of structural adjustment programs, which have been implemented since 
early 1980s in Turkey. Suppression of wages has been evaluated as an important tool 
in accomplishment of these policies, in order to increase investment and 
employment. The main motivation behind this thesis is that, policies based on wage 
cuts could not achieve stable and sustainable growth rates in employment in contrast 
to the expectations of the neo-classical theory. Furthermore, the fact that hours of 
work change more elastically compared with the level of employment, especially in 
crises and post-crises years, reflects the usage of hours of work as an adjustment item 
parallel with the fluctuations in the economy.  
 
The aim of this thesis is to investigate the relative impacts of demand and cost sides 
on employment and hours of work empirically, based on the theoretical models of 
post-Keynesian economics, where wages are seen as one of the most important 
determinant of aggregate demand, and evaluate the stabilization programs within this 
framework. The relative effects are tested within two equation systems by using 
quarterly panel data on employment, hours of work, real wages and real production, 
for sub-sectors of Turkish private manufacturing industry for the period between 
1988 and 2002, using Seemingly Unrelated Regression (SUR) method.  
 
Additionally, the results of wage suppression policies, implemented after 1994 and 
2001 financial crises, and the effects of these policies on labour market variables, and 
on the relation between these variables are discussed within this thesis. The results of 
the analyses show that, both demand and cost side effects are important in 
determining employment and hours of work, and magnitude of this relative effect 
differs among sub-sectors. In addition, it is found that, hours of work response to 
changes in demand and cost side effects faster and stronger, compared with 
employment. In conclusion, the results show that in contrast to policies, where the 
demand side effects on employment are neglected, the demand side effects should 
also be taken into account while developing policy alternatives.  
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1. INTRODUCTION 

Contractionary monetary and fiscal policies have always been on the agenda of 

stabilization programs, supervised and monitored by international institutions like 

International Monetary Fund (IMF) and the World Bank. The negative effects of 

economic crises in developing countries are generally tried to overcome by the help 

of these orthodox neoclassical policies. In accomplishment of these neo-liberal 

policy implementations, labour market elasticity plays an important role, and wages 

are seen as a cost item that should be decreased, in order to have lower cost of 

production. It is also expected that unemployment rates would be decreased by the 

help of lower wages. However, in these assumptions, demand effect of wages is 

neglected. In the alternative formulation of Keynesian economics, demand side is 

very important and wages also have a significant role because of their importance in 

determining purchasing power of workers, which affects aggregate demand and 

employment in the end. 

Following several failures of these policy implementations to create new job 

opportunities, to decrease unemployment rates and poverty in developing countries, 

debates started to increase about implications of these policies from the perspective 

of labour. Neoclassical economics assume that the high level of real wages and 

rigidities in labour market are the main reasons behind high unemployment rates, so 

labour market should be flexible enough to cope with high unemployment rates. On 

the other hand, Keynesians argue that aggregate demand deficiency is the main 

reason behind unemployment. From these perspectives, the aim of this study is to 

empirically shed light on the relative impacts of demand and cost effects on 

employment and hours of work by analyzing Turkish private manufacturing industry. 

The fundamental motivation behind this study is that Turkey is one of the developing 

countries, which follows stabilization and structural adjustment programs to 

overcome the economic problems, generated in the process of integration with the 

world markets since 1980s. Despite following the structural adjustment programs of 

IMF and the World Bank with a supply side character (low wage strategy), Turkey 

has not been able to solve her fundamental problems. One of the most important 
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negative impacts of these adjustment policies was poor employment performance of 

the country. Although low wage strategy was followed, Turkey failed to stimulate 

employment and growth as opposed to the expectations of mainstream policies. For 

example, an important part of the export-oriented industrialization policies was to 

decrease domestic demand via decrease in wages in the 1980s. The main idea behind 

this was creating an exportable surplus, and decreasing the cost of production in 

order to have comparative advantages, because it was believed that the integration to 

the world markets would be achieved by commodity trade liberalization (Boratav, et 

al, 2000). Neoclassical economics assumes that a decrease in real wages creates an 

increase in employment, but no significant increase in employment was observed in 

private manufacturing industry in those years (Onaran 2001, Taymaz 1999, Yentürk 

1997:4-33).  

This study is addressing the important question of the demand and cost effects on 

employment and hours of work. Additionally, the study is also analyzing the 

differences in the flexibility of employment and hours of work, especially in post-

crises periods. Employment and hours of work have a parallel movement but 

especially in crises years, change in hours of work is more volatile than change in 

employment, indicating the relatively higher flexibility of hours of work compared 

with the employment. 

Quarterly panel data (collected by the Turkish Institute of Statistics, Survey of 

Employment, Payments, Production and Tendencies in Manufacturing Industry for 

the firms employing 10 or more employees) for the private manufacturing industry in 

Turkey, based on three digit ISIC-Rev.2 classification for the period between 1988 

and 2002 was used in this study. Our database includes 27 three digit level sub-

sectors (tobacco manufactures and petroleum refineries are excluded due to data 

constraints). The stylized facts are also discussed with respect to the sub-periods 

(1989-1993, 1994, 1995-2000, 2001 and 2002). Effects of production and real wages 

on employment and on hours of work are estimated based on two equations using 

Seemingly Unrelated Regression (SUR) model.  

An additional novelty of this thesis is to analyze the demand and cost effects not only 

on employment, but also on hours of work. In addition, the adjustment of 

employment and hours of work are compared in crises years and post-crises years in 

Turkish private manufacturing industry.   
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This study consists of five sections including this introduction. In section 2, 

theoretical and empirical literature on the relation between wages and employment 

are discussed. Labour market developments in Turkey in the scope of our model are 

presented in section 3. We discuss our econometric models and estimation results in 

section 4. Finally in section 5, conclusion of this thesis is presented. 
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2.  THE DUAL FUNCTION of WAGES in DETERMINING THE LEVEL of 

EMPLOYMENT 

2.1. Theoretical Literature on the Relation between Wages and Employment 

According to neoclassical theory, demand plays no independent role, wages are seen 

as only a cost item of production, and demand side of wages is not taken into 

account. Thus, redistribution of income in favour of capital (profit share) increases 

capital accumulation in the economy. On the other hand, wages are assumed one of 

the important determinants of aggregate demand in the economy in Keynesian 

economics. Higher wages increase purchasing power of workers, and it stimulates 

investment by increasing demand. According to the “accelerator principle,” 

redistribution of income in favour of labour increases effective demand and, it has a 

positive impact on investment (Onaran and Yentürk, 2001).  

There is a variety of post-Keynesian economists with different growth theories, like 

earlier post-Keynesians: Robinson, Kaldor and Kalecki. Although they all include 

principle of effective demand in their theories, where investment determines saving1, 

they have different assumptions about employment and capacity utilization. For 

example, while Kaldor assumes full employment in the economy, full employment 

assumption is far from reality for Robinson and Kalecki (Stockhammer, 1999). In 

Keynesian models, the labour market equilibrium is not a market clearing one and 

the level of employment depends on economic activity level. Both Robinson and 

Kalecki have an independent investment function and Kaldorian saving function 

where savings are made out of profit. The important difference between Robinsonian 

and Kaleckian models lies in the assumption of capacity utilization. Economy is 

assumed at full capacity level in Robinsonian models, whereas it is not the case in 

Kaleckian models. Capacity level distinction between these models has a very crucial 

role about income distribution assumption. Robinsonian models assume that 

                                                
1 Neoclassical economists assume that savings determine investment and interest rate is the variable 
that adjusts saving and investment, whereas Keynesian economists assume that investment determines 
savings (effective demand principle) and aggregate income is the variable that adjusts them. 
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endogenous income distribution and higher profit rates cause higher growth, whereas 

Kaleckian models assume that exogenous income distribution and higher wage rates 

cause higher growth (Stockhammer, 1999). This will also have parallel effects on 

employment, where employment and growth move in parallel to each other. 

Neo-Kaleckian economists like Del Monte (1975), Rowthorn (1982), Dutt (1984, 

1987), Taylor (1985) and Amadeo (1986) assume that investment demand is 

endogenous. Their models have a stagnationist character, where increase in profit 

share (reduction in wage share) decreases capacity utilization and demand under the 

assumption of excess capacity. Later, several economists have showed that 

stagnationism is not the only possible result in neo-Kaleckian models, but the 

opposite case of stagnationism, which is described as “exhilarationism” by Bhaduri 

and Marglin (1990), is also possible. Bhaduri and Marglin (1990) develop a model in 

which relative demand and cost effects of wages on investment, growth, and 

employment are explained with reference to contesting economic theories. Effective 

demand has a very significant and central role in the analysis of Bhaduri and Marglin 

(1990) through a Keynesian perspective. Investment is defined as a function of profit 

expectations, proxied by profit rate in this framework. Profit rate is separated into its 

components: profit share and capacity utilization. This decomposition enables to 

explain situations where investors hesitate to invest in case of low capacity 

utilization despite high profitability. The other main characteristic of the investment 

function is capturing both the cost effect indicated by profit share, and demand effect 

indicated by capacity utilization, separately. 

According to Bhaduri and Marglin (1990), when investment responds relatively 

weak to changes in the profit share, the increase in investment due to a decrease in 

wage share is not high enough to compensate the decrease in consumption demand. 

Thus, total output and employment decreases because of a decrease in wage share 

(i.e. increase in profit share), the regime of growth is called as stagnationist, and the 

regime of investment as wage-led expansion.  

However, if the effect of profitability on investment is high enough to compensate 

the decrease in consumption demand, as a result of a decrease in wage share (i.e. 

increase in profit share), total output and employment increases, the regime of 

growth is defined as exhilarationist, and the regime of investment as profit-led 

expansion. 
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Since the investment function of Bhaduri and Marglin (1990) captures the dual 

function of wages, it enables to determine the regime of growth by comparing the 

relative impacts of capacity utilization and profit share on investment. The impact of 

profit share on investment reflects the cost side of wages. On the contrary, the impact 

of capacity utilization (i.e. aggregate demand) on investment reflects the demand side 

of wages through the accelerator principle. If the capacity effect outweighs profit 

effect, the regime is wage led, where higher profit share goes along with low 

economic activity and employment. If the profit effect outweighs capacity effect, the 

regime is profit led, where higher profit share goes along with high economic activity 

and employment. It is also possible to define employment regimes in parallel with 

the regimes of growth and accumulation. The aim of this study will be to decompose 

the cost and demand effects on employment. 

As the theoretical background of the employment analysis in this study is inspired by 

the post-Keynesian models discussed above, a test of the relative effects of demand 

and wages on employment is also consistent with a neo-classical model derived by a 

production function. Nevertheless, the mainstream policy suggestions of such 

neoclassical models narrow down the possible outcomes by focusing on the cost 

effects rather than the demand effects. Furthermore, in neo-classical models, the 

links between wages and demand are neglected.      

2.2. Empirical Literature on the Relation between Wages and Employment 

After theoretical studies of Kalecki (1971), Rowthorn (1982), Dutt (1984), Taylor 

(1985, 1991), and Bhaduri and Marglin (1990), empirical models are presented by 

Bowles and Boyer (1995), Stockhammer (1999, 2000, 2004), Stockhammer and 

Onaran (2004) for advanced capitalist countries; Davidson (1998) for OECD 

countries; Onaran and Stockhammer (2005) for Turkey and South Korea; Onaran and 

Yentürk (2001), Taymaz (1999), Onaran (2001), Yentürk (1997), Erlat (2000), 

Aydıner and Onaran (2004) for Turkey; Onaran (2004, 2005) for developing 

countries and Onaran and Stockhammer (2006a) for both advanced capitalist and 

developing countries. 

Onaran and Stockhammer (2005) aim to compare the relationship between 

distribution, growth, accumulation and employment in South Korea and Turkey, 

using a post-Keynesian open economy model, based on the framework of Bhaduri 
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and Marglin (1990). They test whether accumulation and employment are wage-led 

or not in these countries with different export-oriented growth strategies. The 

difference between growth strategies of these countries rely on the fact that, Turkey 

has been a devoted implementer of the structural adjustment policies suggested by 

IMF and the World Bank whereas, South Korea has implemented export-oriented 

growth strategies within a controlled financial system and foreign trade regime based 

on active industrial policies.  

The results of the analysis show that there is a positive relationship between wage 

share, investment, growth and employment in both countries, where the trends of 

these macroeconomic indicators are decreasing in Turkey, and increasing in South 

Korea. As opposed to the expectations of the orthodox adjustment policies, it is 

observed that investment, growth and employment could increase as wage share 

increases, providing clues for wage-led regimes of employment for both countries. 

The other crucial result is that throughout the implementation of structural 

adjustment policies, Turkey has stagnant rates in investment where profit share 

increases in the same period. The policies to promote growth based on suppression of 

wages have led to decreasing demand, stagnant investment rates and increasing 

unemployment rates in Turkey. On the other hand, high investment rates go along 

with declining profit share in South Korea, where export is promoted through 

productivity increases instead of wage suppression policies (Onaran and 

Stockhammer, 2005).  

In addition to the study about South Korea and Turkey, Onaran and Stockhammer 

(2006a) empirically compare whether accumulation and employment are wage-led or 

profit-led in two groups (developed and developing) of countries. The model is 

estimated for developed countries represented by USA, UK and France; developing 

countries represented by again Turkey and Korea by means of a structural Vector 

Auto Regression (VAR) model. According to the results of the study, the Keynesian 

and the Kaleckian hypothesis about the labour market is confirmed for both groups 

of countries. On contrary to the neoclassical assumptions, wages do not have a strong 

effect on employment, and the effects of goods market variables on employment 

were confirmed. Employment reacts significantly to investment and changes in 

capacity utilization, whereas cost of labour has no significant effect for both 

developed and developing countries.  
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Onaran (2004) analyzes the effects of neo-liberal globalization on the labour market 

in ten developing countries: Argentina, Brazil, Chile, Mexico, Indonesia, Korea, 

Malaysia, Philippines, Thailand and Turkey. The study is based on separate 

estimations for each country by the technique of Seemingly Unrelated Regression 

(SUR) model that allows the effects of common international shocks, like Asian 

crisis, on dependent variable via the correlation of the country specific residuals. 

Onaran (2004) discusses particularly the effects of capital account crises in the 1990s 

on labour. Effects of crises on growth, unemployment and labour’s share in income 

are tested and it was observed that the crises of post-1990s have a significant 

negative effect on these variables. Bargaining power of labour, wages as well as 

labour’s share in income decreases and unemployment increases because of 

stagnation in demand. The results show that the burden of adjustment is carried out 

by workers and export-led industrialization strategy has failed to create stable new 

job opportunities as it was promised. After crises of the post-1990s, in almost all 

countries, GDP starts to recover but the fall in labour share is much more consistent. 

Although the wage share decreases, unemployment still increases because structural 

adjustment policies, based on wage cutting strategies are not sufficient to compensate 

aggregate demand deficiency. 

Effects of structural adjustment policies on labour demand based on trade 

liberalisation were analyzed in the case of Turkish economy by Taymaz (1999) and 

Onaran (2001). Adjustment policies implemented after 1980 were based on wage  

suppression policies, in order to stabilize the economy and increase the 

competitiveness of the exporters. These policies are found neither sustainable nor 

desirable for the economy in the long-run (Taymaz, 1999). Parallel with the 

conclusion of Taymaz (1999), Onaran (2001) argues that expectations of orthodox 

adjustment policies about decreasing unemployment by suppression of wages and 

increasing flexibility in the labour market are not be fulfilled as it is the case for 

many developing countries, where structural adjustment policies are implemented. 

After liberalisation of trade in line with structural adjustment policies, increase in 

exports has not led to a significant increase in labour demand in Turkish 

manufacturing industry. Lower wages have not created new job opportunities for 

workers, and caused deficiency in aggregate demand, because of a decrease in 

purchasing power. The demand deficiency in the economy due to the decline in 
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domestic demand out of wage income could not be compensated by an increase in 

exports.  

Erlat (2000) discusses the impacts of export and import flows on Turkish economy 

and developments in employment in sub-periods before and after 1980. The 

importance of this study is that, sub-sectors of Turkish private manufacturing 

industry are decomposed according to their trade position categories (net exporting, 

import-competing and non-competing sectors) and these sub-sectors with different 

trade characteristics are discussed in different sub-periods. As a result it is found that, 

switching to the export-oriented growth regime to increase employment did not meet 

the expectations in practice.  

Aydıner and Onaran (2004) test the effects of supply and demand side variables on 

employment. General trends in growth, employment, unit labour costs, value added, 

investment as a ratio of value added and capacity utilization are analyzed for the 

Turkish manufacturing industry, for 1975-2001 period. The results show that both 

demand-side and supply-side variables have stimulating effect on employment 

performance to varying degrees. However, the effects of demand-side variables are 

found to be more effective on employment than the supply-side variables for most of 

the sub-sectors of Turkish private manufacturing industry. Aydıner and Onaran 

(2004) argue that sector specific factors should be taken into consideration while 

developing policy alternatives, since employment performance for each sub-sector 

responds to demand and cost side variables in different ways.   

TUSIAD (2004) discusses the reasons behind unemployment in Turkey and suggest 

policy alternatives to cope with the problem. According to the report, there are 

important differences between the sources of unemployment in developing and 

developed countries, apart from similarities. Unemployment is evaluated as a 

structural problem and a result of institutional structure of labour market in Europe, 

and it is discussed in the concept of “rigidity-flexibility” of the labour market. On the 

other hand, the main reason behind accelerating unemployment is evaluated as a 

result of an increase in population rate and labour migration from agriculture to the 

manufacture industry in developing countries. Thus, accomplishment in struggle with 

the unemployment problem depends on the increase in employment capacity, which 

can be increased by the help of new investments. Nevertheless, according to the 

report, in order to increase the employment capacity of the economy, cost of labour 
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(disposable income, income tax, premium payments of employer and employee and 

compensation payments) should also be decreased by a sufficient amount. Reduction 

of taxes on employment does not directly affect employment, but it affects 

employment indirectly by the help of stimulating investments (Levent and Orhan, 

2004:65-89). In the same study, relative impacts of cost side and demand side 

policies on creating employment opportunities are also discussed, and the importance 

of demand side rather than cost side policies in the long-run are stressed in parallel 

with a Keynesian perspective (Gürsel, 2004:193-209).  

Regarding the effects of labour market institutions, Yentürk (1997:4-34) also argues 

that the low rate of employment increases are caused from structural characteristics 

of the economy, rather than labour market rigidities in Turkish economy.  

In the literature, apart from developing countries, the discussion of demand vs. 

labour market effects on employment is a very controversial debate in the context of 

the European unemployment. Stockhammer (2004) compares the effects of supply 

side factors based on the non-accelerating inflation rate of unemployment (NAIRU) 

story and demand side factors to explain the European unemployment in his analysis. 

Mainstream economists argue that the main source of unemployment problem in 

Europe is labour market institutions (i.e. minimum wage, labour unions), and suggest 

a more flexible labour market as a recipe against unemployment crises. 

Stockhammer (2004) compares the NAIRU story, in which wage push variables (i.e. 

unemployment benefits, union density and tax wedge) are very important, with the 

Keynesian approach, in which capital accumulation has a significant role. The 

comparison is made according to the explanation power of these factors on 

unemployment for advanced capitalist countries (Germany, France, Italy, UK and 

USA), using data from the mid 1960s to the mid 1990s, by using seemingly unrelated 

regression (SUR) method. The results show that, among the wage push variables, 

only tax wedge (the difference between wage cost paid by the firm and wage income 

received by the worker) has a positive and significant effect on unemployment, 

whereas slowdown in capital accumulation is highly significant and robust in 

explaining the rise in European unemployment. 

Davidson (1998) provides a post-Keynesian perspective on the high unemployment 

rates of OECD countries, by mentioning the importance of effective demand and 

money. According to Davidson (1998), money plays a crucial role in determining 
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global employment in the era of flexible exchange rate markets, speculation, 

imbalances in international monetary payments and foreign exchange market 

activities. Persistent swings in exchange rates between OECD countries after the 

breakdown of the Bretton Woods system have created unemployment in the OECD 

countries, since the economic growth rates have been affected from these swings. 

In addition to studies discussed above, there are also some studies (Onaran and 

Yentürk, 2001; Bowles and Boyer, 1995), which do not discuss the effects of 

distribution on employment explicitly, but rather analyze the effects on growth and 

accumulation. If we accept an implicit assumption that employment moves parallel 

with growth, these studies should also be taken into consideration.  

Onaran and Yentürk (2001) analyze the relationship between accumulation and 

distribution in Turkish private manufacturing industry on the basis of the theoretical 

framework set by Bhaduri and Marglin (1990), and critically evaluate the outcomes 

of the structural adjustment programmes relying on contractionary economic policies 

that decrease demand via suppression of wages. It is also analyzed whether the rate 

of accumulation depends on the level of export-orientation for each industry or not, 

and no significant difference in the investment performance of the industries is 

found, regarding their export-orientation levels.  

For the case of developed countries (France, Germany, Japan, UK and US), Bowles 

and Boyer (1995) question whether an increase in real wage causes employment to 

rise. According to the results, all of the five advanced capitalist countries that they 

analyzed are characterized by wage-led growth regime in the closed economy case 

(no international trade). However, when open-economy assumption is adopted in the 

model, three of the economies are characterized by profit-led growth regime. 

The empirical researches for both developing and developed countries show that, 

although the results change from country to country and sector to sector, besides the 

cost side of wages, the importance of the impacts of wages on employment through 

affecting effective demand via consumption should not be ignored while developing 

policy alternatives. 
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3. LABOUR MARKET DEVELOPMENTS in TURKEY 

According to the mainstream economic policy, structural adjustment policies help to 

increase employment, and the structure (flexibility) of the labour market has a very 

important role in accomplishment of the stabilization programs with contractionary 

implications in the short run.  

Import substitution policies of the period between 1960 and 1980 ended after the 

economic and political crises of late 1970s, and a structural adjustment program was 

launched in 1980, in Turkey. It was targeted to gradually leave decisions on price 

setting in all markets to the markets, on the basis of this neo-liberal economic policy 

package presented in January 24, 1980. Integration to the global markets was tried to 

achieve by foreign trade liberalization, and export-oriented growth strategy was the 

most important policy regime of that period. Export was promoted by direct export 

subsidies, exchange rate regimes, and suppression of wages. The level of wages 

decreased not only to restrict domestic demand to create an exportable surplus, but 

also to decrease the cost of production (Boratav et al., 2000). Labour market was 

rearranged in favour of capital, and constitutional rights of labour, gained by the law 

of 1962, were restricted by the law of 1981. On contrary to the import-substituting 

industrialization policies of the period between 1960 and 1979, evaluating wages as a 

factor affecting demand via the purchasing power of workers, export-oriented 

industrialization policies of 1980s evaluated wages as only a cost item. Share of 

wages in value-added decreased from 28% to 17% in 1987 in private manufacturing 

industry, as mark-up rates climbed from 31% to 38% in the same period (Turkish 

Institute of Statistics, Manufacturing Data Base). Export and production in Turkish 

private manufacturing industry became depended on subsidies, suppression of wages 

and usage of idle-capacity rather than new investments. However, these policies were 

reached to its limits and could not be sustained because of economic and social 

problems in the late 1980s. 

Next, capital account was liberalized in late 1980s, including realization of TL as full 

convertible, so foreign currency was started to use in transactions, and restrictions on 
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capital movements were removed. Liberalization of capital account accompanied 

with low level of savings and high interest rates led to increase in capital inflows, 

which were speculative in character. High levels of capital inflow, appreciating 

domestic currency, had a stimulating effect on current account deficit, by altering 

relative prices in favour of foreign goods. Besides being one of the most important 

reason of the current account deficit, capital inflow was also the financer of the 

deficit (Kepenek and Yentürk 2001:193-225; Yeldan 2001).  

In the meantime, unsustainability of export generating policies based on suppression 

of wages were replaced by populist income policies with an increasing effect on the 

level of wages. According to Kepenek and Yentürk (2001:193-225), there was a 

parallel movement of over-valued currency policy and high wages in 1989-1993 

period, similar to the import-substituting industrialization era, and different from the 

first phase of the export led growth phase of Turkish economy.  

Table 3.1: Key Structural Indicators of Turkish Private Manufacturing Industry 

  1989-931 19941 1995-20001 20011 20021 2003-042 

Annual % change in employment -2.07 -1.46 5.68 -4.20 11.14 10.02 
Annual % change in real production 10.61 -7.72 6.69 -8.85 6.22 9.82 
Annual % change in productivity 12.39 -6.93 -0.86 3.42 - - 
Annual % change in real wages per 
hour3 23.44 -29.00 6.32 -19.50 -7.97 2.64 
Annual % change in hours of work -2.18 -2.94 6.14 -6.23 13.45 10.68 
Average annual mark-up rate (%) 42.24 53.10 41.20 39.68 - - 

Notes:  
1 Calculated from the 3-digit based manufacturing industry data, and does not include 314-Tobacco 
manufactures and 353-Petroleum refineries sub-sectors (own calculation from the 3-digit data of the 
sub-sectors that we used)  
2 All manufacturing industry sub-sectors, based on recently released aggregate data. 
3 Includes direct payments to workers in production for 1989-2002; includes direct and indirect 
payments to workers and other employees in manufacturing industry for 2003-2004 period.    

 Source: Turkish Institute of Statistics, Manufacturing Data Base: 1988-2004 

Table 3.1 presents the developments in private manufacturing industry. Despite an 

annual increase by 23.44% in real wages per hour during 1989-1993 period, annual 

average mark up rate increased to the level of 42.24% from the level of 34.42% 

during 1980-1988 period. Despite an increase in wages, the high level of mark up 

rate could be sustained by the help of a decrease in cost of imported non-labour 

inputs provided by over-valuation of TL (Ansal et al., 2000:59-80). Transfer 

mechanism from the state to the private sector, via taxation and pricing policies of 

Public Economic Enterprises also played an important role to sustain high mark-up 
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rates. Public Economic Enterprises supplied cheap intermediaries to the private 

oligopolies. According to calculations of Boratav et al. (2000), the ratio of cost of 

intermediaries to the costs of wages declined from 11.8% to 6.5%, from 1988 to 

1991. This was achieved by the pricing policy of public sector to maintain a surplus 

for the private sector. Another mechanism of responding to the increase in wage 

level was through labour shedding as seen in Table 3.1. The annual average 

percentage change in the level of employment was -2.07% during this period for the 

Turkish private manufacturing industry.  

High level of current account deficit and public deficit, mainly caused and financed 

by speculative short-term capital inflows, coupled with mismanagement of debt, led 

to a lack of confidence in international markets about sustainability of these policies. 

These developments brought about huge amount of capital outflow, which caused a 

severe financial crisis in 1994 (Celasun, 1998). A stabilization package (April 1994) 

was implemented to get over financial instabilities. This stabilization program was 

based on tight monetary and fiscal policies like the other stabilization programs. 

However, GDP fell by 5.5%, inflation jumped to the level of 106% and interest rates 

climbed up to extraordinary levels (i.e. 400%) as a result of the financial crisis and 

mismanagement of that crisis (Köse and Yeldan, 1998; Yentürk, 1999).  

The consequences of economic crises on private manufacturing industry were tried to 

overcome by the help of labour market elasticity. Real wage gains obtained in 1989-

1993 period were lost on a large scale following the stabilization program. The 

erosion in real wages was about 29% in 1994. On the contrary, mark up rates in 

private manufacturing industry increased to 53.10% compared with the 42.24% pre-

crisis level. This shows that the burden of crisis was shifted completely onto labour. 

Despite the high levels of decrease in real wages, the level of employment has also 

declined by 1.46% (Table 3.1). In addition to the decrease in real wages and 

employment rate, the number of unregistered workers also increased after the crisis. 

The number of informally employed workers in Turkey exceeded the number of 

formally employed workers in 1994 (Boratav et al., 2000). 

According to Yentürk (1999), the fundamental problems of Turkish economy could 

not be recovered and fragile conditions of the economy due to speculative capital 

inflows continued during the post-crisis period. Speculative hot money fled in 1994 

and returned to the country in two years time. According to calculations of Yeldan 
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(2002:127-158), net capital outflow was about $5 billion in 1994, whereas nearly 

$9.6 billion returned during 1995-1996 period. However, the amount of net inflow 

was much greater than the cumulative current account deficit, which was about $4.7 

billion. The huge amount of capital inflow appreciating the domestic currency 

stimulated the current account deficit and enhanced the arbitrage gain of speculative 

hot money, which in turn accelerated capital inflow. Although average annual 

arbitrage gain was 13.8% between 1989 and 1993, it increased to 26.5% between 

1995 and 1998 (Yeldan, 2002:127-158).  

Parallel to the developments in the economy, private manufacturing industry also 

witnessed fluctuations during the post crisis period with respect to the unsolved and 

postponed structural problems. Annual fall in real production was 7.72% in 1994, 

following the financial crisis of 1994; it increased annually 6.69% on average 

between 1995 and 2000. However, in relevant periods the change in production has 

followed a volatile pattern with rises and falls as seen in Figure 3.1. Another 

important observation is that, annual fall in real wages by 29% in 1994, could not 

recover totally in post-crisis period. Real wages only increased annually 6.32% on 

average between 1995 and 2000 with fluctuations, as seen in Figure 3.1. 

Employment in Turkish manufacturing industry, which decreased by 1.46% in 1994, 

had an increasing trend between 1995 and 2000, with a slow down in 1998 and a 

decrease again in 1999, as seen in Figure 3.1. Annual percentage change in 

employment between 1995 and 2000 was 5.68% on average. It is worth to say that, 

change in hours of work had a similar trend with the change in employment, but 

reflecting the relatively more elastic structure compared with it. For example, as the 

decrease in hours of work was greater than decrease in employment (2.94% and 

1.46% respectively) in 1994; an increase in hours of work was greater than increase 

in employment (6.14% and 5.68% on average respectively) between 1995 and 2000, 

as seen in Table 3.1.  We can see this effect more clearly, in Figure 3.1. During an 

upswing, hours of work increase more than employment, and during a downswing, 

hours of work decrease more than employment generally. It gives us clues about the 

usage of hours of work as an adjustment item especially for the crises and recovery 

years. It may be due to the relatively lower adjustment cost of hours of work, rather 

than hiring or firing labour. In contrast to the expectations of mainstream economics, 
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a parallel movement of employment, real wages and real output on average is 

observed between 1995 and 2000, as seen in Table 3.1 and Figure 3.1.  
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   Figure 3.1: Labour Market Indicators of Turkish Private Manufacturing Industry 

Source: Turkish Institute of Statistics, Manufacturing Data Base 

Huge amount of current account deficit, high inflation and interest rates and 

significant structural problems coupled with the consequences of Russian and Asian 

crises increased the fragility in the economy, and became unsustainable in late 1990s. 

Under these conditions, disinflation programs supervised by International Monetary 

Fund (IMF) were launched in 1998 and 1999, in order to stabilize the economy. The 

program (Staff Monitored Program-SMP), which was presented in 1998, aimed to 

reduce long-lasting price inflation and to improve fiscal balance under the guidance 

of IMF. However, SMP had limited accomplishment because of a political 

uncertainty before general elections and two earthquakes in Turkey, in 1999 (Yeldan, 

2001).    

The Government introduced an exchange rate based disinflation program in 

December 1999, supported and supervised by IMF, with a large-scale of structural 

measures and tight financial policies, aimed to decrease inflation rate to a single digit 

by the end of 2002 (Yeldan, 2001). Exchange rate was used as a nominal anchor in 

this disinflation program (Celasun and Dikmen, 2002). Central Bank was committed 
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not to sterilize, and functioned as a quasi currency board with these policies, whereas 

monetary base became vulnerable to capital movements (Ekinci and Ertürk, 2004). 

At the beginning of the disinflation program, interest rates decreased more than 

expected, due to high capital inflows causing consumption to increase. In the 

meantime, domestic currency over-valued because of the capital inflows under the 

no-sterilization monetary rule of Central Bank. Appreciation of domestic currency 

along with an increase in consumption had a stimulating effect on current account 

deficit, which deteriorated the credibility of the program (Celasun and Dikmen, 

2002).  

Increasing open position of domestic banks, (i.e. the spread between borrowing rates 

of domestic banks from abroad and interest rates of domestic T-bills provided 

domestic banks an arbitrage gain in the sake of liquidity, maturity and currency risk) 

in terms of foreign currency was another risk parameter of the economy. The foreign 

currency demand of domestic banks, in order to decrease their open positions in the 

last quarter of 2000 led to hike in interest rates and collapse of the currency in 

November 2000, since it accelerated capital outflow by causing a panic atmosphere. 

Liquidity crisis caused a severe financial crisis in February 2001. The peg exchange 

rate system was abandoned and instead of devaluation, currency started to free-float 

(Ekinci and Ertürk, 2004).  

Following the November 2000 and February 2001 crises, ‘The Transition Program 

for Strong Economy’ (TPSE) was prepared in May 2001, with the claim of being an 

entirely new program for Turkey, to overcome the depression. Like the other 

programs supervised by IMF, this program also included austerity measures like 

drastic cuts in public spending, reductions in wages and contractionary monetary 

policies. TSPE targeted to have primary fiscal surplus of 6.5% as a share of GNP 

until 2004 (Yeldan and Voyvoda, 2003). At the end of 2001, GDP shrunk by 7.4% 

and unemployment rate, which was 6.5% in 2000, hiked to 8.4% (State Planning 

Organisation, Main Economic Indicators).  

By the elections in November 2001, Justice and Development Party (AKP) came to 

the power and new disinflation program was announced on January 18, 2002 with a 

Letter of Intent again. After implementing this disinflation program, Turkey has 

entered another speculation-led economic growth era that depends mostly on capital 

inflows. The basic characteristic of this type of growth can be defined as jobless 
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growth because of inability to decrease unemployment (Pamukçu and Yeldan, 2004). 

Unemployment rate that was 8.4% in 2001 increased to the 10.3% level in 2002, and 

stayed almost at this level during 2003-2005 period. There has been an achievement 

in the general level of prices, and CPI decreased to 7.7% in 2005 with respect to 

contractionary fiscal and monetary policies. On the other hand, current account 

deficit has reached unsustainable levels. The ratio of current account deficit as a 

share of GNP, which is one of the most important risk indicators of an economy, was 

6.4% at the end of 2005 (State Planning Organisation, Main Economic Indicators). 

Table 3.2: Private Manufacturing Industry in 2000s 

Year Annual % change 
in 

employment 

Annual % 
change in 

hours of work 

Annual % 
change in 

real production 

Annual % change in 
real wages per hour3 

20001 5.70 7.39 12.09 -0.11 
20011 -4.20 -6.23 -8.85 -19.50 
20021 11.14 13.45 6.22 -7.97 
20032 5.42 5.37 9.28 0.50 
20042 14.62 15.99 10.36 4.78 

 Notes:  
1 Own calculations from the 3-digit based manufacturing industry data (Turkish Institute of Statistics, 
manufacturing database and does not include 314-Tobacco manufactures and 353-Petroleum refineries 
sub-sectors 
2 All manufacturing industry sub-sectors (Central Bank of Turkish Republic) 
3 Includes direct payments to workers in production for 1989-2002; includes direct and indirect 
payments to workers and other employees in manufacturing industry for 2003-2004 period.    

 Source: Turkish Institute of Statistics, Manufacturing Data Base; Central Bank of 
Turkish Republic. 

Table 3.2 shows the trends in employment, hours of work, real production, and real 

wages in 2000s in Turkish private manufacturing industry. Real wages suppressed 

dramatically in the crisis year of 2001 and continued to decrease in 2002. However, 

it could not recover, despite slight increases in 2003 and 2004. The parallel trends of 

percentage change in employment and real production provides us hints about the 

demand aspects of employment generation. Finally, in 2002 the increase in 

employment is accompanied with positive growth rate of production and a fall in real 

wages.    

Another important observation that can be seen in Table 3.2 is the high flexibility of 

hours of work compared with employment in 2001, 2002 and 2004. As discussed for 

the financial crisis in 1994, hours of work seems to be one of the major tools of 

adjustment for the manufacturing firms in crises and recovery years. Hours of work 
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seem to fluctuate more than employment especially in crises and post crises years. 

This may be due to cost advantages of adjusting hours of work to capacity utilization 

compared with employment level. 

We should also briefly discuss the developments in the industrial relations for the 

recent years. Since the trends in industrial relations in the economy are closely 

related to the trends in economic conjuncture, management techniques, relationship 

between actors (government, employers and employer unions, labour and labour 

unions) in production industry and industrial relation systems change, restructure and 

differentiate according to the economic conjuncture. According to Çetik and Akkaya 

(1999:199-240), although there are increases in labour demand, productivity and real 

wages during the boom periods, it is generally observed that increase in real wages 

stays below increase in labour productivity in Turkish private manufacturing 

industry. Employers try to increase profit margins especially by decreasing costs of 

labour in contraction periods in which labour unions lose their power of bargaining 

accompanied with a decrease in labour demand and real wages. The significant 

example of this conclusion can be observed during 2001 crisis. Labour contracts 

were revised according to the conditions of crisis and resigned between employers 

and employees in 2001 (İlkkaracan and Yörükoğlu, 2004:95-145). 

Following the severe financial crises in November 2000 and February 2001, a new 

labour law (N. 4857) was launched in May 2003, to replace the former one (N. 

1475), There has been severe debates among the Government, labour unions and 

agents of employers over the new law. This labour law (N. 4857) was presented as a 

solution to decrease unemployment rate, which had increased dramatically after 

crises period. The new law was also an important part of accession process to EU 

and adoption of labour market to the Acquis2. Labour market flexibility is one of the 

most important characteristics of new labour law, because rigidities in labour market 

seem to be the most important reason to cause high unemployment by neoclassical 

economists. These rigidities are tried to overcome by the help of flexibilities focused 

on wage (downward flexibility) and numerical flexibilities. Wage flexibility refers to 

the speed of adjustment in wages and numerical flexibility refers to speed and cost of 

hiring and firing labour. For example, cost of layoff was reduced by the help of 

                                                
2 Acquis is a term to explain law of EU, including Agreements and Community Law 
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Severance Payment Fund (SPF)3 (Taymaz and Özler, 2004). Another important 

rearrangement was about the working hours where the new Law enables the 

employer to decide working hours4 of employees according to the needs of firm. 

Thus, labour market flexibility was aimed to enhance with the new Law, especially 

through working hours.   

Stylized facts on Turkish economy and on Turkish private manufacturing industry 

show that high unemployment rates have gone along with low wages, in contrast to 

the expectations of neoclassical theory. The inability of wage suppression policies in 

creating new job opportunities gives rise to questions about the demand side effects 

of these contractionary policie,s since low level of wages means less purchasing 

power and decrease in aggregate demand via decrease in consumption level. 

Additionally, given the stylized facts pointing at fluctuations on real wages, 

accompanied with high and stable mark-up rates even in the crises years, it can be 

argued that wages have been used as the main adjustment tool to cope with 

fluctuations in demand and to sustain high profitability. However, by these 

implementations, the effects of real wages on effective demand via consumption 

have been ignored.  

Although evidences about the demand aspects problems in labour market are 

provided by analyzing Turkish manufacturing industry, the relative impacts of 

demand and cost on employment in more detail by using econometric techniques will 

be done. The relative effects of demand and cost on hours of work are also tested and 

will be compared with those on employment to understand whether hours of work is 

more volatile or not.  

                                                
3 Firms are required to pay 3 % of the wage bill to the SPF and  Fund will cover all severence 
payments. 
 
4 “In the former Labour Law N.1475, “weekly working time” was 45 hours that had to be equally 
distributed over the week. The new Law N.4857 defines “normal average weekly working time” for 
which the worker is paid at the “normal” wage rate (the average is calculated over two months) as 45 
hours. The Law sets the maximum annual limit for the overtime work at 270 hours. Thus, if a worker 
works 50 weeks a year, then the average weekly working time will be 50.4 hours” (Taymaz and Özler, 
2004).      
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4. ECONOMETRIC ANALYSIS for the PRIVATE MANUFACTURING 

INDUSTRY in TURKEY 

Stylized facts on labour market developments in Turkish private manufacturing 

industry since late 1980s discussed in the previous section show that low levels of 

wages have gone along with low employment rates, indicating the inability of wage 

suppression policies on creating new job opportunities, in contrast to the expectations 

of mainstream economic theory. The parallel movement of output growth, which is 

also an indicator of demand, with employment growth gives signals about the 

importance of demand side impacts. In that sense, the effect of wages on 

employment via effecting effective demand through consumption is also relevant.  

This section aims to shed light on the relative impacts of demand and cost effects on 

employment and hours of work for Turkish private manufacturing industry based on 

the theoretical framework developed within Post-Keynesian economics by using 

econometric techniques. The data used in the econometric analysis, the model and 

econometric method are presented in the first sub-section. Estimation results are 

presented and discussed in detail in the second sub-section.  

4.1. Data, Model and Methodology 

In order to analyze the relative impacts of demand and cost effects on employment 

and hours of work, we used quarterly panel data (collected by the Turkish Institute of 

Statistics, Survey of Employment, Payments, Production and Tendencies in 

Manufacturing Industry for the firms employing 10 or more employees), for the 

private manufacturing industry in Turkey, based on three digit ISIC-Rev.2 

classification, for the period between 1988 and 2002. Our database includes 27 three 

digit level sub-sectors5  

Real wages per hour, real output, hours of work and employment variables are used 

in the empirical analyses. Hours of work denote for total quarterly working hours, 

                                                
5 The list of sub-sectors, Appendix A, Table A.1. Tobacco manufactures and petroleum refineries are 
excluded due to data constraints. 
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calculated by multiplying the total quarterly working days of workers by working 

hours per day. Real output denotes for total quarterly output deflated by sectoral WPI 

with 1987 prices, real wages per hour denote for total quarterly wages, payments and 

overtime payments to the workers employed in the production process as a ratio of 

total working hours. Real wages are also deflated by sectoral WPI with 1987 prices. 

Employment refers to the average number of workers in a quarter employed in the 

production process.  

Before proceeding with our econometric model and estimation results, the trends in 

labour market variables are discussed briefly. Table 4.1 presents average annual 

percentage changes in employment, hours of work, real wages and real production 

for the sub-sectors of Turkish private manufacturing industry for the period between 

1989 and 2002 (in each quarter with respect to the same quarter in the previous year). 

Unfortunately, the quarterly survey does not report data on value added and 

investment, but in comparison to the more extensive annual survey, it has the 

advantage of being more updated, and quarterly. The final year of analysis is 

determined by data availability at the time when this study had begun. In addition to 

whole 1989-2002 period, the values for these variables are also given separately for 

the era of financial liberalization (1989-1993), the year of financial crisis (1994), the 

era of post-crisis period based on speculation-led growth (1995-2000), the year of 

recent financial crisis (2001) and the post crisis year (2002).  

It can be observed from Table 4.1 that average annual change in employment is 

positive for 7 sub-sectors and negative for the remaining 20 sub-sectors, during the 

period between 1989 and 1993. Parallel to developments in employment, average 

annual change in hours of work is positive for 6 sub-sectors, and negative for 21 sub-

sectors. Only the exception is manufacture of footwear in which average annual 

change in employment is positive, but average annual change in hours of work is 

negative. In the meantime, average annual percentage change in real wages is 

positive for all sub-sectors, and average annual percentage change in real production 

is positive for almost all sub-sectors except manufacture of industrial chemicals. It 

was possible for the firms to accommodate an increase in real wages during this 

period, since expansionary fiscal policies were accompanied with the decrease in 

non-labour costs through overvalued domestic currency, which shifted mark-up rates 

from 34% in 1980-1988 period to 42% in 1989-1993 period as discussed before. An 
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inverse relation between real wages and employment as well as an inverse relation 

between real production and employment for most of the sectors hint at the relative 

importance of cost effect of real wages on employment, compared with that of 

demand side effect of the period between 1989 and 1993. However, this 

characteristic of relevant period is not valid for crises periods and the post-crises 

periods.   

The gains of labour in real wages were almost lost during the financial crisis of 1994. 

There was a decrease in real wages in 26 sub-sectors of private manufacturing 

industry over the whole 4 quarters of 1994 (Turkish Institute of Statistics, 

Manufacturing Database), whereas there was a slight increase in real wages for 

‘manufacture of leather and products of leather, leather substitutes and fur’ sub-

sector. The overall decrease in real wages was 29% in private manufacturing 

industry. The changes in employment and hours of work were both negative for 17 

sub-sectors and positive for 10 sub-sectors. The overall decreases in employment and 

hours of work were 1.46% and 2.94% respectively for the Turkish private 

manufacturing industry, reflecting the more elastic structure of hours of work 

compared with employment level. The change in real output was negative for 18 sub-

sectors and positive for 9 sub-sectors in parallel to changes in employment and hours 

of work. It is interesting to observe that changes in employment, hours of work and 

real production were in the same direction for 26 sub-sectors of private 

manufacturing industry, reflecting the role of demand on the level of employment 

and hours of work. On the other hand, changes in employment and real wages were 

in opposite directions for only 11 sub-sectors whereas the decrease in real wages 

could not generate an increase in employment for the remaining 16 sub-sectors. This 

outcome presents evidences about the inability of wage suppression policies to 

prevent employment from falling, whereas the changes in demand played an 

important role in the determination of the changes in employment since these two 

variables went along together for almost all sub-sectors. 
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Table 4.1: Main Labour Market Indicators of Sub-Sectors in Private Manufacturing Industry: 1989-2002 

Sub-Sector  Average Annual % Change in Employment Average Annual % Change in Hours of Work 
  1989-93 1994 1995-2000 2001 2002 1989-2002 1989-93 1994 1995-2000 2001 2002 1989-2002 

311 0.93 -3.19 4.90 -11.08 8.06 1.99 0.82 -3.22 4.73 -10.46 4.34 1.65 
312 -3.23 0.72 7.98 -2.74 2.82 2.32 -2.45 1.95 7.20 -5.26 1.85 2.11 
313 5.57 -14.47 -1.23 -5.62 -7.69 -0.52 6.04 -12.84 -1.91 -9.11 -7.97 -0.80 
321 -2.87 4.00 5.30 -2.25 23.34 3.04 -3.00 2.60 5.88 -3.22 25.66 3.24 
322 1.22 30.67 9.87 4.47 19.76 8.59 0.95 31.64 9.54 3.82 22.12 8.54 
323 -7.18 -16.07 10.84 -5.90 26.84 2.43 -7.83 -21.46 12.65 -9.27 22.71 2.06 
324 0.10 4.69 11.26 -0.95 28.20 7.15 -1.12 4.79 12.16 -1.93 37.13 7.67 
331 -3.88 3.48 6.50 -13.46 7.03 1.19 -3.66 2.74 7.05 -13.81 5.81 1.34 
332 5.63 -14.27 25.33 -4.47 -7.63 10.98 4.84 -11.91 26.13 -11.65 -1.50 11.14 
341 -0.13 1.87 3.99 2.03 9.87 2.64 -0.60 3.85 3.88 1.85 10.66 2.61 
342 -5.04 -12.95 -0.49 -3.39 1.67 -3.06 -5.22 -12.84 -0.62 -1.82 2.36 -3.01 
351 -4.89 -3.63 -1.36 -8.79 -1.15 -3.30 -5.30 -2.02 -2.56 -11.04 -2.60 -4.11 
352 -3.56 -7.08 5.44 -2.74 2.58 0.54 -3.57 -5.08 6.01 -3.73 5.62 1.07 
354 -7.39 -11.73 9.80 -11.74 -54.72 -4.03 -8.15 -12.34 13.31 -11.35 -59.51 -3.15 
355 -1.84 -9.63 3.59 -4.70 4.38 0.17 -2.38 -13.40 5.46 -8.14 7.27 0.47 
356 -1.68 5.32 11.17 -7.57 17.85 5.30 -1.59 3.64 11.85 -9.00 17.83 5.40 
361 -7.08 14.11 5.12 -6.70 18.52 1.52 -7.59 16.67 4.73 -13.37 25.55 1.38 
362 -9.38 -1.24 2.17 -2.48 10.53 -1.93 -8.10 -3.76 2.33 -4.50 14.56 -1.44 
369 -4.72 1.42 1.30 -10.21 5.20 -1.39 -5.23 0.33 1.69 -13.94 8.26 -1.53 
371 -4.08 -3.12 9.33 -8.79 -2.01 1.55 -3.94 -4.68 9.59 -8.91 -2.83 1.53 
372 -3.38 -5.77 3.40 -6.53 7.29 -0.10 -3.17 -9.16 3.92 -5.66 10.83 0.26 
381 -5.67 -12.05 5.84 -2.00 7.43 0.00 -5.83 -15.58 6.49 -3.29 9.65 0.04 
382 -4.14 -12.27 5.15 -10.84 -0.10 -0.93 -4.67 -11.35 5.85 -13.37 4.72 -0.59 
383 -0.45 -9.65 4.56 -6.83 9.07 1.26 -0.71 -11.69 4.94 -9.29 15.11 1.44 
384 5.83 -14.19 6.05 -2.95 -2.75 3.26 6.06 -24.24 8.38 -11.85 1.77 3.30 
385 10.46 14.61 11.84 1.16 12.76 10.85 10.09 14.80 11.09 2.60 13.42 10.56 
390 -6.42 -14.24 22.19 8.17 16.40 7.96 -6.49 -17.16 22.60 7.79 16.05 7.85 
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Table 4.1 (continued) 
 

Sub-Sector Average Annual % Change in Real Production Average Annual % Change in Real Wage 
 1989-93 1994 1995-2000 2001 2002 1989-2002 1989-93 1994 1995-2000 2001 2002 1989-2002 

311 6.45 -1.55 4.07 -2.90 2.91 3.94 17.99 -29.79 5.31 -17.12 -5.78 4.94 
312 3.16 14.38 8.54 7.63 -8.76 5.74 14.62 -18.71 6.75 -16.42 -2.41 5.43 
313 18.25 -10.76 9.65 -15.90 -23.27 7.09 21.46 -31.00 8.64 -22.36 18.81 8.90 
321 4.21 21.73 3.50 0.28 15.95 5.71 22.68 -32.43 6.92 -22.80 -4.07 6.83 
322 10.44 49.91 7.18 12.68 8.65 11.89 15.05 -3.71 6.36 -20.66 -8.07 5.78 
323 3.52 -4.40 11.72 -19.98 9.25 5.20 15.57 0.88 6.07 -23.48 -13.05 5.62 
324 16.94 11.74 12.78 -22.59 21.73 12.31 20.16 -27.52 8.85 -29.41 -9.76 6.23 
331 11.03 -4.24 17.19 -15.73 23.83 11.58 18.16 -20.48 13.97 -17.91 4.02 10.02 
332 20.21 -19.62 30.11 -6.02 -9.01 17.65 17.74 -21.39 9.22 -13.45 -2.66 7.61 
341 2.76 12.33 9.27 -3.47 16.26 6.75 16.31 -28.17 8.75 -15.90 -6.64 5.95 
342 12.73 -21.09 2.54 -25.97 -11.47 1.45 9.66 -14.34 8.76 -23.47 -11.58 3.68 
351 -1.47 -1.24 0.23 -9.34 -0.55 -1.22 31.56 -28.33 3.45 -22.42 -2.97 8.91 
352 12.94 -15.20 5.79 -12.76 5.63 5.51 24.38 -27.17 2.08 -23.69 -8.03 5.39 
354 14.06 -23.00 13.32 48.88 -9.04 11.93 32.62 -31.24 -5.62 -33.23 37.86 7.34 
355 5.25 -19.14 2.33 -19.94 8.87 0.72 28.82 -26.72 2.89 -24.42 -2.88 7.67 
356 7.51 6.85 11.85 -4.13 10.29 8.69 19.33 -31.49 3.26 -20.16 -7.19 4.10 
361 6.56 37.28 2.44 -16.46 6.78 5.36 24.10 -23.27 7.83 -15.50 -17.96 7.91 
362 3.14 -0.04 10.52 3.40 7.77 6.43 37.03 -21.90 11.77 -28.55 -21.47 13.13 
369 11.62 2.07 4.57 -16.31 5.22 5.46 21.51 -17.82 5.47 -8.03 -14.56 7.14 
371 13.94 -6.70 5.54 3.09 1.07 7.17 30.93 -35.40 12.99 -19.39 -13.18 11.76 
372 2.86 -13.79 12.31 -15.26 -3.75 3.96 27.68 -29.27 11.49 -22.35 -7.87 10.56 
381 10.20 -10.74 6.84 -0.93 0.04 5.74 27.33 -25.10 9.94 -16.61 -7.97 10.47 
382 18.72 -13.97 8.12 -31.28 17.63 8.20 31.01 -29.59 9.83 -15.76 -5.78 11.64 
383 19.05 -16.48 7.67 -13.35 10.28 8.70 32.27 -19.98 7.74 -17.12 -5.32 11.81 
384 31.90 -42.16 18.18 -38.41 13.03 14.36 32.26 -22.65 9.80 -12.73 -4.28 12.89 
385 65.08 16.39 3.94 36.12 8.79 29.31 29.08 -20.41 7.19 -16.27 -5.67 10.44 
390 8.70 -14.09 21.04 41.00 -7.13 13.53 13.12 -29.90 4.12 -29.02 19.20 3.61 

Source: Turkish Institute of Statistics, Manufacturing Database, 1988-2002   
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Period between 1995 and 2000 has also witnessed parallel movements of 

employment, hours of work, real wages and production for most of the sub-sectors of 

private manufacturing industry. The annual average percentage changes in 

employment and hours of work are positive for 24 out of 27 sub-sectors. The annual 

average percentage change in the real production is positive for all sub-sectors, and 

the annual average percentage change in the real wage is positive for 26 out of 27 

sub-sectors, except manufacture of miscellaneous products of petroleum and coal. 

An increase in employment, despite the increase in real wages accompanied with 

positive growth rates in average terms, during this period reflects the relative 

importance of demand effects on employment compared with that of cost side of 

wages. The average annual percentage change in hours of work is greater than the 

average annual percentage change in employment in absolute terms, for 21 sub-

sectors between 1995 and 2000. The overall annual percentage increase in hours of 

work, which is 6.14%, is also greater than the annual percentage increase in 

employment, which is 5.68% (Table 3.1). The higher variation in hours of work 

compared with employment, which is the case in the crisis year of 1994, continued 

during the post-crisis years. 

The impacts of the November 2000 and February 2001 crises on labour were also 

serious. Real wages fell down for all sub-sectors of private manufacturing industry 

and the overall decrease in the industry was by 19.5% in 2001 (Table 3.1). 

Employment and hours of work decreased for 23 out of 27 sub-sectors except 

manufacture of wearing apparel except footwear; manufacture of paper and paper 

products; manufacture of professional and scientific measuring and controlling 

equipment not elsewhere classified and other manufacturing industry. There was also 

a decrease in the real production for 19 sub-sectors. Parallel to the case in 1994 

financial crisis, the sharp fall in real wages could not prevent employment from 

falling. The direction of movements of the change in employment, hours of work and 

production were the same for 21 sub-sectors (Table 4.1), where the decrease in hours 

of work, which was by 6.23% was again greater than the decrease in employment, 

which was 4.20% (Table 3.1). 

Real wage, which starts to decrease in crisis year 2001, continues to decrease in 

2002. As real wage decreases, production started to recover in most of the sub-

sectors and employment increases. There is a negative relationship between real 
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wages and employment in that period. On the other hand, there is a positive 

relationship between real production and employment. Employment and real 

production decreased in 7 sub-sectors, and 4 of them are same sub-sectors (Beverage 

industries; manufacture of furniture and fixtures except primarily of metal; 

manufacture of industrial chemicals and manufacture of miscellaneous products of 

petroleum and coal). Hours of work turns out to be again more fragile than 

employment as in the previous periods. However, we have only 8 quarterly data after 

the crisis of 2001 in econometric analyses, we used annual data of 2003 and 2004 for 

private manufacturing industry in interpreting developments in the previous section. 

Both in 2003 and 2004, employment, hours of work, real production and real wages 

had parallel movements and increased (Table 3.1). Again, parallel movement in real 

wages and employment does not confirm the expectations of mainstream argument.  

The relative volatilities of hours of work and employment can be clearly seen in 

Figure 4.1, where the coefficients of variations are compared for each sub-sector 

between 1988 and 2002. We observe that volatility of hours of work is greater than 

that of employment for 19 out of 27 sub-sectors. Coefficients of variations are 0.1332 

and 0.1292 for hours of work and employment respectively for the whole private 

manufacturing industry during the period. The relative volatility of hours of work 

may be due to the fact that, it is less costly to cope with changes in demand by 

adjusting hours of work rather than employment. Manufacture of furniture and 

fixtures, except primarily of metal; manufacture of professional and scientific, 

measuring and controlling equipment not elsewhere classified; other manufacturing 

industries; manufacture of footwear, and manufacture of wearing apparel, except 

footwear are the top five sub-sectors where the volatilities in employment and hours 

of work are the highest. It is interesting to observe that these sub-sectors are all 

relatively more labour intensive, and unskilled labour6 is employed in three of the 

relevant sub-sectors (there is no information about other manufacturing industries).   

                                                
6 See Onaran and Stockhammer (2006b) for sector specification. 
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Figure 4.1: The Volatility of Hours of Work and Employment for the Sub-Sectors of 
Turkish Private Manufacturing Industry: 1988-2002  

Source: Turkish Institute of Statistics, Manufacturing Database, 1988-2002 
(calculated based on quarterly data) 

Before proceeding with the econometric analysis, more on the relation among labour 

market indicators for private manufacturing industry are discussed by the help of 

scatter diagrams given in Figure 4.2, Figure 4.3, Figure 4.4, and Figure 4.5. Figure 

4.2 presents the relation between employment and real production, and Figure 4.3 

presents the relation between employment and real wages. The shifts in 

macroeconomic policies and trends can roughly be analyzed for the 1988-2002 

period by investigating these figures. Before using statistical techniques, the groups 

of observations can be seen clearly on these figures. It is interesting to observe that 

these groups of observations take place in consecutive time intervals. 

The period from the beginning of 1988 to the end of 1990 witnesses an increase in 

real wages, real production, employment and hours of work. However, the effects of 

these unsustainable policies can be clearly seen from the beginning of 1991, where 

an important shift in real wages is coupled with modestly increasing real production 

and decreasing employment. The increase in cost of labour seems to have led to 

labour shedding and the modest increase in real production could not prevent 

employment from falling during early 1990s. However, after the financial crisis in 

1994, real wages deteriorate and labour loses its gains obtained in the pre-crisis 

period. A decrease in real wages is accompanied with a decrease in real production 

and employment in 1994, whereas a decrease in real wages continues in 1995 and 

this time coupled with an increase in real production and employment. 1996-1998 

period witnesses the parallel movements of real production, employment and real 
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wages, where all these variables change positively. However, after the November 

2000 and February 2001 crises, severe erosion takes place in real wages as in 1994 

financial crisis.  

It is clearly seen that, wage improvements follow periods of wage suppression, but 

since they do not rely on structural developments in the economy, the improvements 

are not long lasting and end with severe crises. The burden of these crises are 

reflected on labour by suppression of wages. The other important observation is that, 

reasonable increases in real wages are accompanied with increase in employment 

since real production (i.e. demand) also increases during these eras.       

The relations between hours of work and real production (Figure 4.4), and hours of 

work and real wages (Figure 4.5) are very similar to relations between employment 

and real production, and employment and real wages, respectively. The relative 

volatilities of hours of work and employment, discussed above, cannot be analyzed 

by looking at these figures, since these variables have different scales. The results of 

these figures support the stylised facts of Turkish economy in relevant years.  
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Figure 4.2: The Relation between Real Production and Employment in Turkish 
Private Manufacturing Industry 

Source: Turkish Institute of Statistics, Manufacturing Database (quarterly data 
between 1988:1 and 2002:4) 
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Figure 4.3: The Relation between Real Wages per Hour and Employment in Turkish 
Private Manufacturing Industry 

Source: Turkish Institute of Statistics, Manufacturing Database (quarterly data 
between 1988:1 and 2002:4) 
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Figure 4.4: The Relation between Real Production and Hours of Work in Turkish 
Private Manufacturing Industry 

Source: Turkish Institute of Statistics, Manufacturing Database (quarterly data 
between 1988:1 and 2002:4) 
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Figure 4.5: The Relation between Real Wages per Hour and Hours of Work in 
Turkish Private Manufacturing Industry 
Source: Turkish Institute of Statistics, Manufacturing Database (quarterly data 
between 1988:1 and 2002:4) 

The trends in macroeconomic variables of Turkish private manufacturing industry 

discussed above, show that, in contrast to the expectations of neoclassical theory, 

there is mostly not a negative relationship between real wages and level of 

employment and there is mostly positive relationship between real production and 

employment. As a result, the role of demand in determining employment cannot be 

ignored. 

Although stylized facts on Turkish private manufacturing industry present evidences 

about the importance of demand aspects of real wages, it should also be tested and 

discussed by the help of econometrical analysis. In order to compare the demand and 

cost effects on employment in Turkish private manufacturing industry, we estimate 

an employment, as well as a hours of work function, where real wages and real 

production are the explanatory variables. All variables are employed in logarithmic 

annual change forms based on quarterly data for 27 sub-sectors of private 

manufacturing industry between 1988 and 2002. The change in real wages is used as 

an indicator of cost effect, whereas the change in real production is used as an 

indicator of demand effect. However, in addition to the relationship between real 

wages and employment where real wages explains employment through input costs, 

one can claim that employment may also affect wages, as is suggested by the recent 

wage curve models or Marxian reserve army hypothesis. In order to understand 
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direction of causation, Granger7 causality tests are implemented using employment 

and real wages in logarithmic annual change form based on quarterly data. Granger 

causality tests for eight lags show that, the causality runs from real wages to 

employment for 8 sub-sectors, whereas the causality runs from employment to real 

wages for only one sector (manufacture of wearing appeal, except footwear), out of 9 

sub-sectors where the test results are significant at 5% significance level. Similarly, 

Granger causality tests for four lags show that, the null hypothesis that ‘real wages 

does not Granger cause employment’ is rejected at 5% significance level for again 8 

sub-sectors, whereas the reverse hypothesis is rejected for only 2 sub-sectors 

(manufacture of wearing appeal, except footwear, and manufacture of pottery, china 

and earthenware) out of 10 sub-sectors where the test statistics are significant. These 

results show that the causality between real wages and employment runs from former 

to latter.     

The relative effects of demand and cost variables on employment and hours of work 

are compared for each sub-sector of private manufacturing industry. Testing the 

relative effects of demand and cost variables within and across sub-sectors for each 

equation (i.e. employment and hours of work functions) will not only enable us to 

see the sector-specific characteristics, but also to compare the impacts of explanatory 

variables on employment and hours of work. Using annual changes for these 

variables prevents our model from seasonal effects, which may be the case for our 

quarterly database.   

Our model specifications are as follows: 

   (4.1.1)         

 

where,  

i=1,2,...,27   t=1988-2002  

d(lnemp,4)i,t: Annual % change in the level of employment for sub sector i with 

quarterly data 

d(lnq,4)i,t: Annual % change in the level of  output  for sub sector i  with quarterly 

data  
                                                
7 The results of Granger causality tests are given in Appendix , Table A.2.  
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d(lnw,4)i,t: Annual % change in the level of  real wage  for sub sector i  with 

quarterly data  

(All values are quarterly and output and wages are deflated by WPI, 1987=100) 

 

         (4.1.2) 

 

where, 

i=1,2,...,27   t=1988-2002  

d(lnhw,4)i,t: Annual % change in the level of  hours of work  for sub sector i  with 

quarterly data  

d(lnq,4)i,t: Annual % change in the level of  output  for sub sector i  with quarterly 

data  

d(lnw,4)i,t: Annual % change in the level of  real wage  for sub sector i  with 

quarterly data  

(All values are quarterly and output and wages are deflated by WPI, 1987=100) 

Both explanatory and dependent variables in our models are used in logarithmic 

annual difference forms, not only to prevent seasonal effects, but also due to non-

stationary series for all variables. Augmented Dickey Fuller (ADF) test results8 show 

that employment in logarithmic terms is non-stationary for 20 sub-sectors, hours of 

work in logarithmic terms is non-stationary for 22 sub-sectors, real production is 

non-stationary for 25 sub-sectors and real wage is non-stationary for 14 out of 27 

sub-sectors. We also have tested whether the variables in difference forms are 

stationary or not. According to ADF test results, employment, hours of work and real 

output in logarithmic difference forms are both non-stationary for 11 sub-sectors, and 

real wage in logarithmic difference form is non-stationary for 12 out of 27 sub-

sectors. Nevertheless, we employed all variables in their first logarithmic difference 

forms, since all variables for most of the sub-sectors are integrated of order one.  

                                                
8 See Appendix, Table A.3 and Table A.4 for ADF unit root test results.  
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In order to capture the impacts of previous quarters, both explanatory variables are 

included from 1st to 8th lags. However, the current value of the logarithmic change in 

real production is also included in both equations.             

We used Seemingly Unrelated Regression (SUR) method for estimating our models. 

SUR provides an understanding of sector-specific impacts of explanatory variables 

on dependent variables of our models. The main characteristic of this method, which 

is also the reason why “Seemingly Unrelated” name is used, is that the coefficients of 

each explanatory variable are statistically different and unrelated across sub-sectors, 

but the error terms in different sub-sectors are correlated. In order to test whether this 

argument is valid or not for our equations, the homogeneity of coefficients across 

sub-sectors is tested with Wald coefficient tests. The null hypothesis that the 

correlation matrix of the residuals is diagonal, in other words there is not a 

statistically significant relationship between residuals. This null hypothesis is tested 

by Breusch –Pagan test of independence. The results of these tests9 show that the 

coefficients of explanatory variables are statistically different and the residuals are 

not independent across sub-sectors for both equations, reflecting that SUR estimation 

is more efficient than Ordinary Least Squares (OLS) estimation. 

4.2. Estimation Results 

This section is dedicated to present and discuss the results of our estimations based 

on the models discussed in the previous section. Additionally, modified versions of 

our models are presented, and their results are also discussed within this section. The 

impacts of 1994 and 2001 financial crises on the effects of real wages and real 

production on employment are tested by using Chow Forecast Tests. We also discuss 

the effects of financial crises on labour market variables using the results of these 

tests. The estimation results of Equation 4.1.1 and 4.1.2 are presented in Appendix, 

Table A.7 and Table A.8, respectively. Summary tables for the results are presented 

below. 

 

 

                                                
9 Results of Wald coefficient homogeneity tests and Breusch-Pagan tests of independence are given in 
Appendix Table A.5 and Table A.6, respectively.   
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Table 4.2: Summarized Results of Equation 4.1.1  

Significance Level: Insign. 1.00% 5.00% 10.00% Total 

Sign:  + - + - + -  
Variables Number of Sub-Sectors 
d(lnq,4)t 8 17 0 1 0 1 0 27 
d(lnq,4)t-1 17 3 0 6 0 1 0 27 
d(lnq,4)t-2 16 5 0 3 2 0 1 27 
d(lnq,4)t-3 16 5 2 2 0 2 0 27 
d(lnq,4)t-4 21 4 0 1 0 1 0 27 
d(lnq,4)t-5 18 3 4 1 1 0 0 27 
d(lnq,4)t-6 24 0 2 1 0 0 0 27 
d(lnq,4)t-7 17 2 1 1 2 3 1 27 
d(lnq,4)t-8 12 6 1 3 3 1 1 27 
d(lnw,4)t-1 19 3 4 0 0 0 1 27 
d(lnw,4)t-2 20 0 2 0 2 0 3 27 
d(lnw,4)t-3 15 0 5 1 5 0 1 27 
d(lnw,4)t-4 11 0 7 0 5 1 3 27 
d(lnw,4)t-5 16 1 3 2 3 1 1 27 
d(lnw,4)t-6 18 1 3 1 2 0 2 27 
d(lnw,4)t-7 15 0 6 1 1 1 3 27 
d(lnw,4)t-8 13 0 7 0 4 0 3 27 

The results of Equation 4.1.1 show that the significance levels of coefficients change 

from sub-sector to sub-sector for each variable. Table 4.2 summarizes the results of 

Equation 4.1.1, where logarithmic change in employment is estimated by the 

logarithmic change in real wages and real production for different lag structures. 

Most of the significant coefficients (i.e. 82% of all coefficients) are in their expected 

signs (i.e. positive for the variables of real production and negative for the real 

wages). According to the results, the number of significant cases is relatively higher 

for the current value of the logarithmic annual change in real production, where it is 

significant and positive for 19 sub-sectors; the 4th lag of the change in real wages, 

where it is significant and negative for 15 sub-sectors; and the 8th lag of the change in 

real wages, where it is significant and negative for 14 out of 27 sub-sectors. The 

main reason behind more significant coefficients of real wages for 4th and 8th lags 

may be due to the fact that, wage contacts are generally annual, leading to 

remarkable changes in wages for mostly annual terms. The simultaneous significant 

effect of real production on employment is also interesting, reflecting the speed of 

the effect of demand on the level of employment.       
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Table 4.3: Summarized Results of Equation 4.1.2 

Significance Level: Insign. 1.00% 5.00% 10.00% Total 

Sign:   + - + - + -   
Variables Number of Sub-Sectors 
d(lnq,4)t 5 19 1 2 0 0 0 27 
d(lnq,4)t-1 19 3 0 2 0 3 0 27 
d(lnq,4)t-2 19 4 0 0 2 2 0 27 
d(lnq,4)t-3 21 2 2 2 0 0 0 27 
d(lnq,4)t-4 19 2 0 0 1 2 3 27 
d(lnq,4)t-5 15 3 4 2 1 2 0 27 
d(lnq,4)t-6 22 1 1 1 0 0 2 27 
d(lnq,4)t-7 19 3 2 0 2 1 0 27 
d(lnq,4)t-8 15 5 0 4 0 1 2 27 
d(lnw,4)t-1 17 3 6 1 0 0 0 27 
d(lnw,4)t-2 19 0 1 0 1 1 5 27 
d(lnw,4)t-3 16 0 8 1 1 0 1 27 
d(lnw,4)t-4 14 1 3 1 5 1 2 27 
d(lnw,4)t-5 16 1 4 1 1 1 3 27 
d(lnw,4)t-6 19 1 3 0 2 1 1 27 
d(lnw,4)t-7 15 0 6 0 3 1 2 27 
d(lnw,4)t-8 16 0 6 1 4 0 0 27 

The results of Equation 4.1.2 are similar to those of Equation 4.1.1, despite some 

differences. Most of the coefficients (i.e. 78 % of all coefficients) are in their 

expected signs. The current value of the change in real production is again the most 

significant variable, where 21 of sub-sectors have positive and significant 

coefficients. The numbers of significant and negative coefficients of 3rd, 4th, 7th and 

8th lags of real wages are 10, 10, 11 and 10 out of 27 sub-sectors, respectively. The 

time lag for the effect of real wages on hours of work is relatively shorter, compared 

with the effect of real wages on employment, which supports the argument that hours 

of work is more elastic than employment. 

However, both equations for employment and hours of work (i.e. Equation 4.1.1 and 

4.1.2, respectively) include insignificant coefficients, which may lower the efficiency 

of estimations. In order to prevent this problem, insignificant coefficients (at 10% 

significance level) are excluded from these equations, and new models are estimated 

again by using SUR. After excluding insignificant coefficients in sequence between 

the 8th and 4th lags and running models iteratively for each intermediate model, we 
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have reached final models of 4.2.1 and 4.2.210 for employment and hours of work, 

respectively.       

 

             (4.2.1) 

 
(Insignificant coefficients in Equation 4.1.1 are put out in sequence between, the 8th 

and 4th lags for each equation for sub-sectors of private manufacturing industry) 

 

           (4.2.2) 

 

(Insignificant coefficients in Equation 4.1.2 are put out in sequence, between the 8th 

and 4th lags for each equation for sub-sectors of private manufacturing industry) 

Furthermore, in order to compare the relative effects of real wages and real 

production on employment, we employed cumulative standardized coefficients11 for 

real wages and real production for each equation and sub-sector. Table 4.4 shows 

standardized coefficients of logarithmic changes in real wages and real output, the 

probability values of these standardized coefficients obtained by Wald coefficient 

tests, and comparison results of these coefficients for each sub-sector for Equation 

4.2.1, where the change in employment is defined as a function of change in real 

wages and real output for different lag structures. Standardized coefficients enables 

us not only to see the cumulative effects of real wages and real output on 

employment, but also to compare these effects by normalizing them with standard 

deviations.  

                                                
10 Estimation results of Equation 4.2.1 and 4.2.2 are given in Appendix, Table A.9 and Table A.10, 
respectively.   
 
11 For example, the standardized coefficient of the change in real output for equation 4.2.1. for sub-
sector i can be given by; )4,(ln)4,(ln921 /]*)...[( qdempdiii σσβββ +++ , where σ indicates 
standard deviation.  
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Table 4.4: Comparison of Standardized Coefficients of Real Output and Real Wage 
for Equation 4.2.1 

  
Standardized 
Coefficients 

Wald Test Results Comparison of 
Standardized 
Coefficients 

Probability 
Sub-
Sector12 q w q w 
311q 0.49 -0.04 0.00 0.03 q>-w 
312q 0.60 -0.15 0.00 0.00 q>-w 
313q 0.17 0.04 0.00 0.26 q>-w 
321q 0.36 -0.16 0.00 0.00 q>-w 
322q 0.31 -0.23 0.00 0.00 q>-w 
323q 1.11 -0.44 0.00 0.00 q>-w 
324q 0.59 -0.39 0.00 0.00 q>-w 
331q 0.33 -0.10 0.00 0.00 q>-w 
332q 0.62 -0.08 0.00 0.23 q>-w 
341w -0.03 -0.03 0.00 0.00 q<-w 
342w -0.10 -0.07 0.00 0.00 q<-w 
351w 0.07 -0.01 0.11 0.06 q>-w 
352w -0.04 -0.05 0.22 0.00 q<-w 
354 0.36 -0.12 0.38 0.33 - 
355q 0.08 -0.03 0.00 0.00 q>-w 
356q 0.42 -0.21 0.00 0.00 q>-w 
361w 0.08 -0.40 0.07 0.00 q<-w 
362q 0.21 -0.10 0.00 0.00 q>-w 
369q 0.11 -0.10 0.00 0.00 q>-w 
371q 0.61 -0.20 0.00 0.00 q>-w 
372q 0.19 -0.09 0.00 0.00 q>-w 
381q 0.47 -0.18 0.00 0.00 q>-w 
382w 0.07 -0.09 0.00 0.00 q<-w 
383q 0.61 -0.45 0.00 0.00 q>-w 
384q 0.15 -0.13 0.00 0.00 q>-w 
385w 0.10 -0.66 0.00 0.00 q<-w 
390w 0.24 -0.80 0.00 0.00 q<-w 

The standardized coefficients of real output are positive and significant for 22 sub-

sectors, negative and significant for 2 sub-sectors and insignificant for the remaining 

3 sub-sectors at 10% significance level. Additionally, the standardized coefficients of 

real wages are negative and significant for 24 sub-sectors, and insignificant for the 

remaining 3 sub-sectors. The results are consistent with our expectations and the 

theoretical framework discussed in previous sections.   

 

                                                
12  The comparison results of the relative impacts of real production and real wage on employment 
depends on both the standardized coefficients and the significances of long-term coefficients. If the 
long-term coefficient of a variable is insignificant despite with a higher standardized coefficient in 
absolute terms, then the comparison result will be in favour of the other variable, which has a 
significant long-term coefficient. 
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Comparing the absolute values of standardized coefficients (also taking the 

significance levels into account) for 26 sub-sectors (354-manufacture of 

miscellaneous products of petroleum and coal is excluded since standardized 

coefficients of both variables are insignificant at 10% significance level), it is 

observed that, the real output is more effective than the real wages on employment 

for 18 sub-sectors, and the real wage is more effective than the real output for the 

remaining 8 sub-sectors (superscripts of “q” and “w” in Table 4.4 were used to 

represent dominant effect.). The estimation results of Equation 4.2.1 show that the 

demand effects are more effective on employment than cost effects.      

Table 4.5 presents the standardized coefficients for Equation 4.2.2, where the change 

in hours of work is defined as a function of the change in real output and real wages. 

Standardized coefficients of real output are positive and significant for 25 sub-

sectors, and negative and significant for 2 sub-sectors. Standardized coefficients of 

real wages are negative and significant for 23 sub-sectors and insignificant for 4 sub-

sectors. When we compare the absolute values of standardized coefficients of real 

output and real wages, we see that the impact of real output on hours of work is 

greater than the impact of real wages on hours of work for 20 sub-sectors, whereas 

the impact of real wages is greater for the remaining 7 sub-sectors. Estimation results 

of Equation 4.2.2 and 4.2.1 are similar, reflecting the relative importance of demand 

compared to cost effects on both hours of  work and on employment. 
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Table 4.5: Comparison of Standardized Coefficients of Real Output and Real Wage 
for Equation 4.2.2 

  
Standardized 
Coefficients 

Wald Test Results Comparison of 
Standardized 
Coefficients 

Probability 
Sub-Sector q w q w 
311q 0.62 -0.02 0.00 0.17 q>-w 
312q 0.65 -0.12 0.00 0.00 q>-w 
313q 0.31 0.01 0.00 0.77 q>-w 
321q 0.43 -0.18 0.00 0.00 q>-w 
322q 0.32 -0.26 0.00 0.00 q>-w 
323q 1.33 -0.31 0.00 0.00 q>-w 
324q 0.62 -0.50 0.00 0.00 q>-w 
331q 0.45 -0.14 0.00 0.00 q>-w 
332q 0.46 -0.21 0.00 0.01 q>-w 
341w -0.03 -0.04 0.02 0.00 q<-w 
342w -0.13 -0.04 0.00 0.08 q<-w 
351q 0.31 -0.03 0.01 0.76 q>-w 
352w 0.08 -0.10 0.02 0.00 q<-w 
354q 1.08 -0.15 0.08 0.40 q>-w 
355q 0.12 -0.07 0.00 0.00 q>-w 
356q 0.51 -0.18 0.00 0.00 q>-w 
361w 0.26 -0.44 0.00 0.00 q<-w 
362q 0.44 -0.09 0.00 0.00 q>-w 
369w 0.09 -0.12 0.01 0.00 q<-w 
371q 0.49 -0.19 0.00 0.00 q>-w 
372q 0.27 -0.10 0.00 0.00 q>-w 
381q 0.34 -0.18 0.00 0.00 q>-w 
382q 0.17 -0.13 0.00 0.00 q>-w 
383q 0.70 -0.51 0.00 0.00 q>-w 
384q 0.20 -0.16 0.00 0.00 q>-w 
385w 0.08 -0.41 0.00 0.00 q<-w 
390w 0.27 -0.79 0.00 0.00 q<-w 

Standardized coefficients of both equations (i.e. Equation 4.2.1 and 4.2.2) also enable 

us to compare the relative impacts of real output and real wages on employment and 

hours of work. The comparison of standardized coefficients shows that the impact of 

real output growth on hours of work growth is greater than the impact of real output 

growth on employment growth for 20 sub-sectors out of 25 sub-sectors (sub-sectors 

341 and 342 are not taken into account since they have negative coefficients for both 

equations). The impact of real wage growth on hours of work is greater than the 

impact of real wage on employment for 16 sub-sectors, whereas the opposite case is 

valid for 9 sub-sectors (sub-sectors 313 and 354 are not taken into account since the 

coefficients of real wages are not significant and/or not have expected signs for both 

equations). The comparison of the results of standardized coefficients across 

equations for employment and hours of work shows that the impacts of real output 
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and real wages on hours of work are greater than the impacts of those on 

employment. This outcome is consistent with the stylized facts on Turkish private 

manufacturing industry discussed in previous sections, indicating the relative 

elasticity of hours of work compared with the employment.   

However, we shall interpret these estimation results cautiously, since most of the 

equations suffer from 1st degree autocorrelation problem at 5 % significance level 

according to Durbin-Watson13 test statistics. The number of equations for sub-

sectors, where the null hypothesis of no autocorrelation is rejected, is 16 for Equation 

4.2.1., and 14 for Equation 4.2.2. Durbin-Watson test cannot decide whether there is 

autocorrelation or not for the remaining equations.  

In order to solve the autocorrelation problem, the first lag of the logarithmic change 

in employment is also included in our equations. Since an extra explanatory variable 

may alter the significance levels of other variables, all lags of the logarithmic 

changes in real output and real wages are also included, like the equations 4.1.1. and 

4.1.214., in our dynamic models. The modified model specifications are as follows; 

      

           (4.2.3.) 

 

      

         (4.2.4.) 

 

Similar to transition method from the case of equations 4.1.1 and 4.1.2 to 4.2.1 and 

4.2.2, respectively, we have put out the insignificant lags of variables in sequence 

between the 8th and 4th lags, by calculating the models iteratively for each removed 

lag, and reached to Equations 4.2.5 and 4.2.6 given below: 

 
                                                
13 Durbin-Watson test statistics and the results of these at 5% significance level are given in 
Appendix, Table A.9 and Table A.10, in the last rows of estimation results of Equation 4.2.1 and 
4.2.2, respectively. 
 
14 The estimation results of Equation 4.2.3 and 4.2.4 are given in Appendix, Table A.11 and Table 
A.12, respectively.    
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             (4.2.5.) 

 

(Insignificant coefficients in Equation 4.2.3 are put out in sequence between the 8th 

and 4th lags each equation for sub-sectors of private manufacturing industry) 

 

        (4.2.6.) 

 
 
(Insignificant coefficients in Equation 4.2.4 are put out in sequence between the 8th 

and 4th lags for each equation for sub-sectors of private manufacturing industry) 

The dynamic models given above have the advantages of including both short-term 

and long-term impacts of real output and real wages on employment and hours of 

work. The coefficients given in Equation 4.2.5 and 4.2.6 denoted by β and δ show the 

short-term impacts of each lag. Long-term effects of explanatory variables on 

employment and hours of work are calculated by; 

Long-term coefficient of change in real output for Equation 4.2.5: 
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Long-term coefficient of change in real output for Equation 4.2.6: 
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Long-term coefficient of change in real wages for Equation 4.2.6: 

( )
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Short-term coefficients, t-values and significance levels of these coefficients of 

Equation 4.2.5 and 4.2.6 for each sub-sector are given in Appendix, Table A.13 and 

Table A.14, respectively. Additionally Breusch-Godfrey Lagrange Multiplier test 

statistics, indicating that autocorrelation problem no longer exists in our dynamic 

models, for each equation are also given with these results.  

Table 4.6 presents the summarized results of Equation 4.2.5. The results are mostly 

consistent with our expectations and the results of previous estimations (i.e. Equation 

4.1.1 and 4.2.1). The change in real output has again positive and highly significant 

effect on the change in employment. The 4th, 7th and 8th lags of the changes in real 

wages are among the most significant lags where the coefficients are mostly negative 

as expected. The 1st lag of the change in employment is the most significant variable 

reflecting the persistence of the changes in employment through time.     
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Table 4.6: Summarized Results of Equation 4.2.5 

Significance Level: Insign. 1.00% 5.00% 10.00% Total 
Sign:   + - + - + -   
Variables Number of Sub-Sectors 
d(lnq,4)t 7 18 0 1 0 1 0 27 
d(lnq,4)t-1 16 5 4 0 2 0 0 27 
d(lnq,4)t-2 17 2 5 0 1 1 1 27 
d(lnq,4)t-3 12 5 4 5 1 0 0 27 
d(lnq,4)t-4 16 5 1 1 3 1 0 27 
d(lnq,4)t-5 1 2 4 1 3 1 2 14 
d(lnq,4)t-6 2 1 2 4 1 0 0 10 
d(lnq,4)t-7 2 5 3 2 2 2 0 16 
d(lnq,4)t-8 1 5 2 1 0 1 0 10 
d(lnw,4)t-1 14 4 6 0 2 1 0 27 
d(lnw,4)t-2 16 0 3 2 4 2 0 27 
d(lnw,4)t-3 15 1 7 1 1 2 0 27 
d(lnw,4)t-4 14 2 7 0 2 0 2 27 
d(lnw,4)t-5 1 4 4 3 1 0 2 15 
d(lnw,4)t-6 0 2 3 2 1 1 0 9 
d(lnw,4)t-7 0 1 8 2 3 1 1 16 
d(lnw,4)t-8 0 1 8 0 1 0 1 11 
d(ln(n),4)t-1 0 26 0 1 0 0 0 27 

The results of the Equation 4.2.6 are similar to those of  Equation 4.2.5. Table 4.7 

presents the results of Equation 4.2.6, where the change in hours of work is defined 

as a function of the change in real output, real wages with different lag structures and 

the 1st lag of the change in hours of work. The current value of the change in real 

output is positive for all sub-sectors, and significant for 20 out of 27 sub-sectors. The 

3rd and 7th lags of the change in real wages are the most significant variables among 

different lag structures of real wages. Relatively shorter time lag of the response of 

changes in real wages on hours of work compared with that on employment, which is 

also validated by the previous estimations, indicates the relative elasticity of hours of 

work compared with the employment. The 1st lag of the change in hours of work is 

positive and significant for 26 sub-sectors at 1 % significance level, indicating the 

persistence of the changes. 
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Table 4.7: Summarized Results of Equation 4.2.6 

Significance Level: Insign. 1.00% 5.00% 10.00% Total 
Sign:   + - + - + -   
Variables Number of Sub-Sectors 
d(lnq,4)t 4 20 0 2 0 1 0 27 
d(lnq,4)t-1 10 3 6 0 6 0 2 27 
d(lnq,4)t-2 15 2 1 4 3 0 2 27 
d(lnq,4)t-3 15 6 2 3 0 1 0 27 
d(lnq,4)t-4 17 3 2 1 3 1 0 27 
d(lnq,4)t-5 1 3 4 3 1 0 1 13 
d(lnq,4)t-6 0 3 2 3 1 2 1 12 
d(lnq,4)t-7 1 6 2 2 2 0 1 14 
d(lnq,4)t-8 2 6 0 3 2 0 1 14 
d(lnw,4)t-1 13 3 4 2 4 1 0 27 
d(lnw,4)t-2 17 1 7 1 1 0 0 27 
d(lnw,4)t-3 9 3 10 2 0 1 2 27 
d(lnw,4)t-4 15 4 6 0 0 1 1 27 
d(lnw,4)t-5 1 2 9 0 0 0 0 12 
d(lnw,4)t-6 0 4 5 1 2 0 0 12 
d(lnw,4)t-7 0 1 9 0 1 0 0 11 
d(lnw,4)t-8 0 2 6 2 1 0 0 11 
d(ln(n),4)t-1 1 26 0 0 0 0 0 27 

In order to compare the relative impacts of demand and cost variables (i.e. real 

production and real wage variables in our equations) on employment, we have 

employed the standardized long-term coefficients. The long-term coefficients, 

probabilities of long-term coefficients obtained through Wald coefficient tests, 

standardized long-term coefficients and the comparison results of the relative effects 

of real wages and output on employment and on hours of work are given in Table 4.8 

and Table 4.9, for Equations 4.2.5 and 4.2.6, respectively.  
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Table 4.8: Long-term Coefficients of Equation 4.2.5 

 Long-Term 
Coefficients Probability Standardized Long-

term Coefficients 

Comparison of 
Standardized 
Coefficients 

Sub-Sector15 q w q w q w   
311w 0.04 -0.35 0.95 0.05 0.04 -0.14 q<-w 
312q 0.39 -0.26 0.06 0.01 0.33 -0.13 q>-w 
313q 0.52 -0.11 0.00 0.31 0.29 -0.06 q>-w 
321q 0.71 -0.49 0.02 0.00 0.73 -0.21 q>-w 
322w 0.48 -0.84 0.16 0.00 0.41 -0.39 q>-w 
323q 1.45 -1.05 0.00 0.00 1.27 -0.67 q>-w 
324q 1.02 -0.66 0.00 0.00 0.56 -0.41 q>-w 
331w -0.37 -0.26 0.42 0.05 -0.22 -0.12 q<-w 
332 -0.35 -0.31 0.48 0.26 -0.28 -0.28 - 
341 0.31 -0.05 0.16 0.64 0.09 -0.01 - 
342w -0.39 -0.19 0.02 0.06 -0.15 -0.08 q<-w 
351 0.44 -0.12 0.24 0.12 0.21 -0.03 - 
352w -0.08 -0.24 0.62 0.00 -0.03 -0.07 q<-w 
354 -1.68 0.61 0.23 0.32 -2.68 0.58 - 
355q 0.68 -0.44 0.00 0.00 0.18 -0.11 q>-w 
356q 0.61 -0.61 0.00 0.00 0.41 -0.31 q>-w 
361w 0.22 -0.73 0.05 0.00 0.14 -0.37 q<-w 
362q 0.80 -0.44 0.00 0.00 0.35 -0.12 q>-w 
369q 0.50 -0.38 0.00 0.00 0.25 -0.15 q>-w 
371q 0.60 -0.49 0.10 0.00 0.62 -0.22 q>-w 
372w -0.24 -0.43 0.31 0.00 -0.10 -0.16 q<-w 
381w 0.23 -0.43 0.52 0.00 0.18 -0.24 q<-w 
382w 0.14 -0.38 0.45 0.01 0.06 -0.17 q<-w 
383q 0.86 -0.66 0.00 0.00 0.47 -0.35 q>-w 
384w 0.59 -0.55 0.02 0.07 0.19 -0.33 q<-w 
385w 0.36 -1.39 0.00 0.00 0.15 -0.98 q<-w 
390w 0.40 -1.18 0.00 0.00 0.355 -0.95 q<-w 

The number of significant positive long-term coefficients of real output is 15, 

whereas the number of negative significant long-term coefficients of real wages is 22 

at 10% significance level. As seen in Table 4.8., long-term coefficients are 

insignificant for both real output and real wages in 4 sub sectors (i.e. 332-

manufacture of furniture and fixtures, except primarily of metal, 341-manufacture of 

paper and paper products, 351-manufacture of industrial chemicals and 354- 

manufacture of miscellaneous products of petroleum and coal). The comparison of 

standardized long-term coefficients, leaving aside the insignificant ones, shows that 

                                                
15 The comparison results of the relative impacts of real production and real wage on employment 
depends on both the standardized coefficients and the significances of long-term coefficients. If the 
long-term coefficient of a variable is insignificant despite with a higher standardized coefficient in 
absolute terms, then the comparison result will be in favour of the other variable, which has a 
significant long-term coefficient. 
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the impact of real output on employment is greater than the impact of real wages on 

employment for 11 sub-sectors; the opposite case is valid for 12 sub-sectors.  

The sub-sectors where real output is relatively effective on employment compared 

with real wages are: other food manufacturing; beverage industries; manufacture of 

textiles; manufacture of leather and products of leather; leather substitutes and fur; 

manufacture of footwear; manufacture of rubber products; manufacture of plastic 

products not elsewhere classified; manufacture of glass and glass products; 

manufacture of other non-metallic mineral product; iron and steel basic industries 

and manufacture of electrical machinery apparatus, appliances and supplies. The sub-

sectors where real wage is relatively effective on employment compared to real 

output are: food manufacturing; manufacture of wearing apparel except footwear; 

manufacture of wood and wood and cork products, except furniture; printing, 

publishing and allied industries; manufacture of other chemical products; 

manufacture of pottery, china and earthenware; non-ferrous metal basic industries; 

manufacture of fabricated metal products, except machinery and equipment; 

manufacture of machinery except electrical; manufacture of transport equipment; 

manufacture of professional and scientific, measuring and controlling equipment not 

elsewhere classified and other manufacturing industries. 

The results show that demand and cost effects of real wages are both important on 

determining employment. Sector-specific characteristics determine the relative 

responses of employment to real wages and real production. Wage suppression 

policies are neither sufficient nor necessary to create employment, since the demand 

side effects on employment, and the relevance of wages in supporting demand 

through consumption cannot be ignored.  

The results of Equation 4.2.6 given in Table 4.9, for our estimation of hours of work 

are similar to the results of Equation 4.2.5. The number of sub-sectors where the 

long-term coefficients of real output are positive and significant is 15, whereas the 

number of sub-sectors where the long-term coefficients of real wages are negative 

and significant is 22 at 10 % significance level. Although the number of long-term 

significant coefficients of real wages exceeds that of real output, comparison of 

standardized coefficients of these variables indicates that the number of sub-sectors 

where real output is more effective than real wages on employment is 12, and the 

number of sub-sectors where real wage is more effective than real output on 
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employment is also 12. The long-term coefficients of both variables are insignificant 

for the remaining 3 sub-sectors (i.e. 342-printing, publishing and allied industries; 

351-manufacture of industrial chemicals and 354-manufacture of miscellaneous 

products of petroleum and coal) where we can not make comparisons.          

Table 4.9: Long-term Coefficients of Equation 4.2.6 

  Long-term 
Coefficients Probability Standardized Long-

term Coefficients 

Comparison of 
Standardized 
Coefficients 

Sub-
Sectors16 q w q w q w   
311w 0.49 -0.23 0.30 0.07 0.46 -0.09 q>-w 
312q 0.42 -0.12 0.02 0.14 0.37 -0.06 q>-w 
313q 0.51 -0.03 0.00 0.74 0.29 -0.02 q>-w 
321q 0.44 -0.57 0.10 0.00 0.48 -0.26 q>-w 
322w 0.26 -0.95 0.46 0.00 0.24 -0.47 q<-w 
323q 1.63 -0.62 0.00 0.00 1.40 -0.39 q>-w 
324q 1.04 -0.77 0.00 0.00 0.63 -0.52 q>-w 
331w 0.33 -0.38 0.19 0.00 0.19 -0.16 q>-w 
332w 0.22 -0.34 0.38 0.04 0.18 -0.32 q<-w 
341w 0.04 -0.15 0.71 0.07 0.01 -0.05 q<-w 
342 -0.37 -0.16 0.04 0.15 -0.15 -0.07 - 
351 0.65 -0.08 0.19 0.43 0.42 -0.02 - 
352w 0.15 -0.33 0.15 0.00 0.07 -0.10 q<-w 
354 -0.71 0.25 0.60 0.69 -1.30 0.27 - 
355q 0.45 -0.35 0.00 0.00 0.15 -0.11 q>-w 
356q 0.75 -0.46 0.00 0.00 0.51 -0.24 q>-w 
361w 0.40 -0.79 0.00 0.00 0.30 -0.47 q<-w 
362q 0.94 -0.33 0.00 0.00 0.57 -0.12 q>-w 
369q 0.59 -0.52 0.00 0.00 0.36 -0.25 q>-w 
371w 0.55 -0.48 0.11 0.00 0.58 -0.22 q>-w 
372q 0.66 -0.34 0.00 0.00 0.26 -0.13 q>-w 
381w 0.29 -0.46 0.47 0.01 0.24 -0.28 q<-w 
382w 0.26 -0.27 0.13 0.06 0.13 -0.14 q<-w 
383q 1.17 -0.90 0.00 0.00 0.70 -0.53 q>-w 
384q 0.81 -0.39 0.00 0.04 0.34 -0.30 q>-w 
385w 0.35 -1.18 0.00 0.00 0.13 -0.80 q<-w 
390w 0.36 -1.10 0.09 0.00 0.32 -0.90 q<-w 

The sub-sectors where real output is relatively more effective on hours of work 

compared with real wages are: other food manufacturing; beverage industries; 

manufacture of textiles; manufacture of leather and products of leather, leather 

substitutes and fur; manufacture of footwear; manufacture of rubber products; 

manufacture of plastic products not elsewhere classified; manufacture of glass and 

                                                
16 The comparison results of the relative impacts of real production and real wage on hours of work 
depends on both the standardized coefficients and the significances of long-term coefficients. If the 
long-term coefficient of a variable is insignificant despite with a higher standardized coefficient in 
absolute terms, then the comparison result will be in favour of the other variable, which has a 
significant long-term coefficient. 
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glass products; manufacture of other non-metallic mineral product; non-ferrous metal 

basic industries; manufacture of electrical machinery apparatus, appliances and 

supplies and manufacture of transport equipment. The sub-sectors where real wage is 

relatively more effective on hours of work compared with real output are: food 

manufacturing; manufacture of wearing apparel except footwear; manufacture of 

wood and wood and cork products, except furniture; manufacture of furniture and 

fixtures, except primarily of metal; manufacture of paper and paper products; 

manufacture of other chemical products; manufacture of pottery, china and 

earthenware; iron and steel basic industries; manufacture of fabricated metal 

products, except machinery and equipment; manufacture of machinery except 

electrical; manufacture of professional and scientific, measuring and controlling 

equipment not elsewhere classified and other manufacturing industries. 

Real output is more effective than real wages on both hours of work and employment 

in 10 sub-sectors (312, 313, 321, 323, 324, 355, 356, 362, 369 and 383) of Turkish 

private manufacturing industry. In addition, real wage is more effective than real 

output on both hours of work and employment in 9 sub-sectors (311, 322, 331, 352, 

361, 381, 382, 385 and 390) of Turkish private manufacturing industry.   

We have also compared the standardized coefficients of real output and real wages 

across equations for employment and hours of work. We have observed that, the 

standardized coefficients of real output for hours of work equation are greater than 

that for employment equation for 10 sub-sectors, whereas the impact of real output 

on employment is greater than that on hours of work for 4 sub-sectors (we have only 

taken the sub-sectors into account where long-term coefficients of real output are 

both significant for two equations). The impact of real wages on hours of work is 

greater than that on employment for 11 sub-sectors, whereas the opposite case is 

valid for 9 sub-sectors. This outcome shows that, adjustments of labour to 

compensate the fluctuations, especially in demand, respond stronger through changes 

in hours of work than changes in employment. The use of working hours as an 

adjustment item is consistent with the stylized facts of private manufacturing 

industry, discussed in earlier sections.  

In order to clarify the impacts of financial crises on the relation between labour 

market variables and output, we have employed chow forecast tests for the financial 

crises of 1994 and 2001. The results of chow forecast test show that the financial 
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crises in both 1994 and 2001 did not significantly alter the impacts of real output and 

real wage on employment and hours of work for most of the sub-sectors. The impacts 

of real output and real wages on employment significantly change after the financial 

crisis of 1994 for only 6 sub-sectors and for only 3 sub-sectors after the 2001 

financial crisis. The numbers of sub-sectors where the impacts of real output and real 

wage on hours of work change after 1994 and 2001 are only both 4.  This unexpected 

result may be due to lack of adequate observations after year 2001. When we started 

this study, we had data only until the end of the year 2002. Data availability in the 

future may shed more light on this aspect.  

Table 4.10: Chow Forecast Tests for the Years after Financial Crises  

Chow forecast tests 
for: 1994:2-2002:4 2001:2-2002:4 1994:2-2002:4 2001:2-2002:4 
Dependent Variable: Employment (% change) Hours of Work (% change) 
Sub-Sector F-Statistics 

311 1.29 1.67 1.73 1.21 
312 2.10 0.24 1.73 0.29 
313 0.71 0.77 0.66 1.23 
321 1.26 1.44 0.94 1.18 
322 2.44* 1.12 2.15 0.93 
323 1.07 0.62 1.24 0.72 
324 0.75 1.06 1.04 1.02 
331 1.09 1.38 1.96 0.56 
332 2.29 1.27 1.48 2.39* 
341 1.40 1.04 0.70 0.81 
342 2.05 0.74 4.24* 0.51 
351 1.00 0.30 2.67* 0.27 
352 4.11* 0.66 2.43* 1.38 
354 0.33 3.88* 0.34 4.42* 
355 1.69 0.23 2.37* 1.09 
356 1.32 3.62* 0.44 3.27* 
361 1.07 3.08* 1.00 5.04* 
362 1.57 1.60 2.08 1.06 
369 2.44* 1.09 1.31 1.16 
371 1.88 1.09 1.19 1.52 
372 0.23 1.11 1.01 0.90 
381 0.92 1.92 0.69 2.12 
382 1.37 1.72 1.51 0.98 
383 2.20* 0.45 1.76 1.04 
384 2.25* 1.47 1.15 1.31 
385 2.52* 0.97 1.87 0.66 
390 0.50 0.73 0.77 1.14 

Note: * stands for the significant structural change at 5 % significance level 
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The evidences of our empirical research on Turkish private manufacturing industry 

show that both demand and cost variables are effective on employment and hours of 

work. However, the relative magnitudes of these effects change from sector to sector, 

due to different characteristics. It can be argued that, wage suppression policies are 

not necessarily the convenient solutions to stagnant employment levels, since the 

demand aspects of the problem are also important. The other important result of our 

analysis is that hours of work are mostly preferred as a tool of adjustment to changes 

in demand, rather than employment. This may be due to lower adjustment cost of 

hours of work compared to that of employment. This is also the reason why 

employer organisations have pushed for flexibility in working hours as the main tool 

in the recent Labour Law to sustain and enhance labour market flexibility.  
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5. CONCLUSION 

This study has discussed the cost and demand side effects and tested their relative 

impacts on the employment performance of the Turkish private manufacturing 

industry. The changes in the labour market variables after crises years have been 

particularly emphasized. Neoclassical economic policies, presented as a solution to 

the economic problems by international organizations like IMF and the World Bank, 

are criticized because of their contractionary and supply side policies. Since 

mainstream economists evaluate wages as a cost item, they have suggested wage 

suppression as a policy to overcome the unemployment problem. However, as seen 

in the experience of Turkey, in many developing countries low wage strategy 

generally goes along with decreasing employment rates, and supply side policies 

have not been capable of to coping with the problem of unemployment. 

Before proceeding with the econometric analyses, in order to analyze the stylized 

facts of the Turkish economy, we discussed the key structural indicators of the 

Turkish private manufacturing industry. Changes in these variables are evaluated in 

the context of economic conjuncture in Turkey, and we reached some important 

results about the general trends in the private manufacturing industry as a whole.  In 

the crisis year 2001, real wages declined in all the sub-sectors of the private 

manufacturing industry, and the overall decrease was at 19.50% level. Negative trend 

in real wages continued after the crisis year and the overall decrease in Turkish 

private manufacturing industry was 7.97% in 2002. By 2001 economic crisis, real 

wages decreased dramatically having a parallel movement with employment and 

production. ‘The Transition Program for Strong Economy’ (TPSE) which was 

prepared in May 2001 included austerity measures; drastic cuts in public spending, 

reductions in wages and contractionary monetary policies like the other programs 

supervised by IMF to overcome the negative effects of economic crisis. Wages had a 

decreasing trend in post-crisis year of 2002. After crisis year industrial relations also 

changed, for example, labour contracts were revised according to the crisis 

conditions and resigned between employers and employees in 2001 and  a new 
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labour law (N. 4857) was replaced the former one (N. 1475) in May 2003. Labour 

Law N. 4857 has a more flexible character because rigidities in labour market are 

seen as a reason behind high unemployment. The same trend of wages was also 

observed in the crisis year of 1994; in that period real wages declined at a rate of 

29%. However, as real wages deteriorated, high marks up rates were persisting at 

53.10% level in 1994 and 39.68% level in 2001. These developments give some 

clues about who carries the burden of crises. 

In this study, in order to evaluate the relative impacts of cost side (emphasized in the 

neoclassical approach) and demand side variables (a la Keynes) on employment and 

on hours of work in Turkey, we estimated two equation systems using production 

and real wages as independent variables to explain employment and hours of work 

based on the Turkish private manufacturing industry quarterly panel data with SUR 

method. All of these variables are used in logarithmic annual change forms based on 

quarterly data for 27 three-digit level sub sectors of Turkish private manufacturing 

industry between 1988 and 2002. In determining which of the cost side or demand 

side effect dominates the changes in employment, we calculated long-term 

standardized coefficients of variables and compared them in absolute value. In 11 

sub-sectors of Turkish private manufacturing industry, the impact of real output on 

employment is greater than the impact of real wages.  In 12 sub-sectors of Turkish 

private manufacturing industry, the impact of real wages on employment is greater 

than the impact of real output. It is shown that in determining employment both 

supply and demand side effects are important. Second, the results vary across the 

sub-sectors of Turkish private manufacturing industry.  

Not only effects on employment, but also effects on hours of work are estimated in 

this study. In 12 sub-sectors of Turkish private manufacturing industry, impact of 

real output on hours of work is greater than impact of real wages, and in 12 sub-

sectors of Turkish private manufacturing industry, impact of real wages on hours of 

work is greater than impact of real output. Parallel with the result of measuring 

effects on employment, in determining hours of work both supply and demand side 

effects are important and the results vary across the sub-sectors of Turkish private 

manufacturing industry again.   

In addition to the estimations above, long-term standardized coefficients of real 

wages and real output were also compared in absolute terms between the equations in 
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order to understand their relative impacts on employment and hours of work. By 

doing this, we have reached another important result that the impact of real wages 

and real output on hours of work is greater than on employment. This means that, 

hours of work is much more affected than employment by the changes in real wages 

and real output. This confirms the stylized facts about the more volatile character of 

hours of work compared with employment. Especially in expansion periods, hours of 

work increase more than employment, and in recession periods, hours of work 

decrease more than employment as could be observed in stylized facts of Turkey. In 

this framework, another interesting result confirming the higher flexibility of hours 

of work is that the time lag of the realisation of the effect of real wages on hours of 

work is relatively shorter compared to the effect of real wages on employment as 

seen in econometric results. 

Next, in order to test whether financial crises of 1994 and 2001 alter the impacts of 

real wages and real output on employment or hours of work chow forecast tests were 

implemented. However, no significant change in the effects of real wages and real 

output on employment or hours of work was observed as a result. However, this 

result may be due to the lack of adequate data after the 2001 crisis. Employment, 

hours of work, real production and real wages variables have parallel movements and 

decreased in 2001. Decrease in real wages could not prevent employment from 

falling and this result is not consistent with the expectations of mainstream 

economists. One year after the crisis, real wages continued to have a decreasing 

trend, and employment, hours of work and real production all increased. It is not 

clear whether the increase in employment is the result of decrease in real wages or 

increase in real production. However, we have only 8 quarter data after the crisis of 

2001 in econometric analyses, we used data of 2003 and 2004 data (annual data) of 

private manufacturing industry in interpreting developments. Both in 2003 and 2004, 

employment, hours of work, real production and real wages had parallel movements 

and increased. Again, parallel movement in real wages and employment does not 

confirm the expectations of mainstream argument.  

The most important policy conclusion of the study is that the relative impacts of cost 

and demand side variables on employment differs according to the specific 

characteristics of the sub-sectors in Turkish private manufacturing industry, and in 

developing policy alternatives demand side effects should also be taken into account.  
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APPENDIX 

Table A.1: The List of Sub-Sectors in Turkish Private Manufacturing Industry 

Sub-Sector 
Code Explanation 

311 Food manufacturing 
312 Other food manufacturing 
313 Beverage industries 
314* Tobacco manufactures 
321 Manufacture of textiles 
322 Manufacture of wearing apparel, except footwear 
323 Manufacture of leather and products of leather, leather substitutes and fur 
324 Manufacture of footwear 
331 Manufacture of wood and wood and cork products, except furniture 
332 Manufacture of furniture and fixtures, except primarily of metal 
341 Manufacture of paper and paper products 
342 Printing, publishing and allied industries 
351 Manufacture of industrial chemicals 
352 Manufacture of other chemical products 
353* Petroleum refineries 
354 Manufacture of miscellaneous products of petroleum and coal 
355 Manufacture of rubber products 
356 Manufacture of plastic products not elsewhere classified 
361 Manufacture of pottery, china and earthenware 
362 Manufacture of glass and glass products 
369 Manufacture of other non-metallic mineral product 
371 Iron and steel basic industries 
372 Non-ferrous metal basic industries 

381 Manufacture of fabricated metal products, except machinery and 
equipment 

382 Manufacture of machinery except electrical 
383 Manufacture of electrical machinery apparatus, appliances and supplies 
384 Manufacture of transport equipment 

385 Manufacture of professional and scientific, measuring and controlling 
equipment not elsewhere classified 

390 Other manufacturing industries 
* Excluded due to data constraints 
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Table A.2: Granger Causality Test Results for Employment and Real Wage 

 
Granger Causality Test Results for 8 

Lags 
Granger Causality Test Results for 4 

Lags 

 

Growth in 
Employment vs. 
Growth in Real 

Wage 

Growth in Real 
Wage vs. Growth in 

Employment 

Growth in 
Employment vs. 
Growth in Real 

Wage 

Growth in Real 
Wage vs. Growth 
in Employment 

Sub-
Sector F-stat. P-Value F-stat. P-Value F-stat. P-Value F-stat. P-Value 

311 0.27 0.97 1.32 0.27 0.48 0.75 1.28 0.29 
312 0.89 0.54 1.79 0.12 2.01 0.11 2.10 0.10 
313 1.24 0.31 1.00 0.46 1.17 0.34 1.48 0.22 
321 0.65 0.73 2.72 0.02** 0.21 0.93 0.77 0.55 
322 4.99 0.00* 0.99 0.46 9.85 0.00* 1.63 0.18 
323 0.21 0.99 1.69 0.14 0.61 0.66 0.71 0.59 
324 0.94 0.50 1.01 0.45 0.38 0.82 1.92 0.12 
331 0.69 0.70 0.85 0.57 0.30 0.88 0.89 0.48 
332 0.29 0.97 2.29 0.04** 0.23 0.92 0.92 0.46 
341 1.06 0.42 0.95 0.49 0.95 0.44 0.20 0.94 
342 0.51 0.84 1.01 0.45 0.74 0.57 1.78 0.15 
351 0.46 0.88 3.71 0.00* 0.05 0.99 3.27 0.02** 
352 0.99 0.46 1.56 0.18 1.11 0.37 3.98 0.01* 
354 0.88 0.54 0.95 0.49 0.55 0.70 0.74 0.57 
355 1.49 0.20 3.09 0.01** 2.26 0.08 4.45 0.00* 
356 0.51 0.84 3.88 0.00* 0.96 0.44 3.80 0.01* 
361 0.59 0.78 1.03 0.44 3.71 0.01** 3.10 0.02* 
362 0.85 0.56 1.20 0.33 1.15 0.35 0.90 0.47 
369 0.41 0.90 3.69 0.00* 0.15 0.96 1.97 0.12 
371 1.27 0.30 2.35 0.04** 2.23 0.08 3.60 0.01** 
372 1.59 0.17 5.57 0.00* 0.78 0.55 0.77 0.55 
381 0.69 0.69 1.40 0.24 0.38 0.82 2.16 0.09 
382 0.32 0.95 0.84 0.58 0.33 0.86 1.12 0.36 
383 0.76 0.64 1.59 0.17 1.36 0.26 2.68 0.04** 
384 0.22 0.98 0.32 0.95 0.66 0.62 0.19 0.94 
385 0.89 0.54 1.57 0.17 1.02 0.41 0.86 0.49 
390 0.72 0.67 1.62 0.16 0.71 0.59 2.74 0.04** 

Notes:  

1. The variables are in their logarithmic annual difference forms, based on quarterly data.   
2. The F statistics in the ‘growth in employment vs. growth in real wage’ columns show the test 
statistics for the null hypothesis that, ‘Growth in employment does not Granger cause growth in real 
wages’, and p-values indicate the probability values of the tests.  
3. The F statistics in the ‘growth in real wage vs. growth in employment’ columns show the test 
statistics for the null hypothesis that, ‘Growth in real wages does not Granger cause growth in 
employment’, and p-values indicate the probability values of the tests.  
4. * and ** denote for 1% and 5% significance levels, respectively.      
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Table A.3: Augmented Dickey Fuller Unit Root Test Results for the Variables with Their Logarithmic Current Values  

Sub-
sector ln(EMP) Lagged 

Difference 
Critical value 

(10%) ln(HW) Lagged 
Difference 

Critical value 
(10%) ln(Q) Lagged 

Difference 
Critical value 

(10%) ln(W) Lagged 
Difference 

Critical value 
(10%) 

311 -1.014* 8 -2.597 -0.997* 8 -2.597 -1.743* 8 -2.597 -3.781 8 -2.597 
312 -2.691* 8 -3.178 -0.781* 3 -2.594 -0.782* 3 -2.594 -4.350 6 -2.596 
313 -3.380 7 -3.177 -3.326 5 -3.175 -3.001 7 -2.596 -2.674 8 -2.597 
321 -3.797 8 -3.178 -3.614 8 -3.178 -0.580* 6 -2.596 -2.549* 1 -2.593 
322 -3.551 8 -3.178 -3.067* 8 -3.178 -0.926* 5 -2.595 -2.635 1 -2.593 
323 -2.017* 5 -2.595 -1.938* 5 -2.595 -1.356* 2 -2.594 -2.472* 5 -2.595 
324 -0.679* 2 -2.594 -2.349* 7 -3.177 -1.527* 8 -2.597 -3.063 1 -2.593 
331 -2.945* 8 -3.178 -3.052* 8 -3.178 -1.453* 6 -2.596 -3.107* 8 -3.178 
332 -2.806* 4 -3.174 -0.631* 1 -2.593 -1.256* 1 -2.593 -2.729 1 -2.593 
341 -3.838 1 -3.172 -1.971* 6 -3.176 -1.571* 6 -3.176 -2.387* 8 -2.597 
342 -1.735* 2 -2.594 -1.532* 1 -2.593 -2.750 1 -2.593 -2.582* 4 -2.595 
351 -0.996* 2 -2.594 -2.164* 1 -3.172 -1.173* 6 -2.596 -3.518 8 -2.597 
352 -2.370* 8 -3.178 -0.911* 1 -2.593 -2.146* 5 -2.595 -3.017 8 -2.597 
354 -1.100* 2 -2.594 -2.043* 3 -2.594 -1.898* 8 -3.178 -2.915* 7 -3.177 
355 -2.202* 1 -2.593 -1.678* 2 -2.594 -2.432* 2 -2.594 -2.892 1 -2.593 
356 -3.636 8 -3.178 -3.599 8 -3.178 -0.846* 3 -2.594 -2.376* 1 -2.593 
361 -2.633* 7 -3.177 -1.581* 2 -2.594 -1.441* 7 -2.596 -2.008* 8 -2.597 
362 -2.104* 4 -2.595 -2.716 8 -2.597 -0.615* 6 -2.596 -1.982* 8 -2.597 
369 -3.146 8 -2.597 -2.855 8 -2.597 -1.851* 8 -2.597 -3.707 8 -2.597 
371 -1.200* 2 -2.594 -2.693* 7 -3.177 -1.784* 7 -2.596 -2.306* 8 -2.597 
372 -1.827* 6 -2.596 -2.080* 4 -2.595 -1.373* 7 -2.596 -3.228 5 -2.595 
381 -2.062* 8 -2.597 -2.225* 8 -2.597 -2.069* 8 -2.597 -2.137* 1 -2.593 
382 -1.983* 1 -2.593 -2.261* 8 -2.597 -2.560* 8 -2.597 -2.115* 1 -2.593 
383 -6.135 3 -2.595 -3.163* 8 -3.178 -3.074* 8 -3.178 -2.465* 7 -2.596 
384 -1.736* 4 -2.595 -2.611* 8 -3.178 -2.302* 8 -2.597 -2.093* 1 -2.593 
385 -2.061* 8 -3.178 -1.346* 2 -2.594 -1.760* 1 -2.593 -3.309 3 -2.594 
390 -2.189* 4 -3.174 -2.704* 7 -3.177 -0.113* 2 -2.594 -2.793 8 -2.597 

Notes: * Non-stationary at 10% significance level. 
 The variables are in their logarithmic forms and the values of the variables are based on quarterly data.  
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Table A.4: Augmented Dickey Fuller Unit Root Test Results for the Variables with Their Logarithmic Annual Difference Values 

Sub-
sector dln(EMP,4) Lagged 

Difference 
Critical value 

(10%) dln(HW,4) Lagged 
Difference 

Critical value 
(10%) dln(Q,4) Lagged 

Difference 
Critical value 

(10%) dln(W,4) Lagged 
Difference 

Critical value 
(10%) 

311 -2.817 4 -1.619 -1.282* 8 -1.620 -3.562 7 -3.182 -2.130 4 -1.619 
312 -2.433 4 -1.619 -2.703 4 -1.619 -3.860 3 -2.596 -3.350 6 -1.619 
313 -3.367 7 -1.619 -1.791 8 -1.620 -3.273 7 -3.182 -1.812* 4 -2.597 
321 -1.811* 5 -2.598 -1.552* 4 -2.597 -1.586* 6 -2.598 -2.136 4 -1.619 
322 -1.827* 4 -2.597 -2.100* 4 -2.597 -1.520* 8 -2.600 -2.853 4 -1.619 
323 -3.019* 6 -3.180 -2.918* 6 -3.180 -2.726 4 -1.619 -4.468 7 -3.182 
324 -1.664* 4 -2.597 -1.449* 8 -2.600 -2.245* 4 -3.178 -4.890 7 -3.182 
331 -2.079 7 -1.619 -1.957 7 -1.619 -2.865 4 -2.597 -1.964* 4 -2.597 
332 -1.511* 8 -2.600 -1.759* 8 -2.600 -1.072* 8 -2.600 -1.654* 4 -2.597 
341 -2.572* 5 -2.598 -2.213* 7 -2.599 -1.958* 8 -2.600 -2.203 4 -1.619 
342 -2.315* 8 -3.183 -3.628 6 -3.180 -5.113 7 -3.182 -2.567 4 -1.619 
351 -2.453* 4 -2.597 -3.009 5 -2.598 -2.430* 8 -3.183 -2.043 4 -1.619 
352 -1.643 4 -1.619 -1.771 4 -1.619 -4.073 7 -3.182 -1.760 4 -1.619 
354 -3.456 3 -2.596 -1.983 4 -1.619 -2.771 4 -2.597 -2.128 8 -1.620 
355 -1.634 8 -1.620 -1.597* 8 -1.620 -4.624 7 -3.182 -3.100 7 -1.619 
356 -2.985 4 -2.597 -1.745* 5 -2.598 -1.278* 8 -2.600 -2.578 7 -1.619 
361 -1.666 4 -1.619 -1.844 4 -1.619 -1.935 6 -1.619 -1.830* 4 -2.597 
362 -2.461* 6 -3.180 -2.538* 7 -3.182 -3.958 7 -2.599 -2.720* 4 -3.178 
369 -2.134 8 -1.620 -2.205 4 -1.619 -2.696* 7 -3.182 -1.721* 4 -2.597 
371 -1.455* 8 -1.620 -1.726 8 -1.620 -5.069 3 -3.177 -1.419* 4 -2.597 
372 -2.405 4 -1.619 -2.224 4 -1.619 -6.335 3 -1.619 -2.027* 8 -2.600 
381 -1.737 8 -1.620 -1.982 8 -1.620 -2.686* 4 -3.178 -2.762 7 -2.599 
382 -2.155 4 -1.619 -2.332 7 -1.619 -3.722 4 -3.178 -2.101* 7 -2.599 
383 -2.996 6 -1.619 -3.269 7 -1.619 -2.494* 4 -2.597 -1.917* 5 -2.598 
384 -4.084 2 -1.619 -2.623 4 -1.619 -3.600 7 -3.182 -2.229* 7 -2.599 
385 -2.738 4 -2.597 -2.772 4 -2.597 -3.179 5 -3.179 -2.147* 4 -2.597 
390 -2.344* 7 -2.599 -2.367* 7 -2.599 -2.377* 4 -2.597 -2.274 4 -1.619 

Notes: * Non-stationary at 10% significance level. 
 The variables are in their logarithmic annual difference forms based on quarterly data.  
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Table A.5: Wald Tests for Parameter Homogeneity 

 
Model:      Equation 4.1.1     Equation 4.1.2 
Dependent Variable:        d(lnemp,4)         d(lnhw,4) 
Explanatory Variables F-statistic p-value F-statistic p-value 
d(lnq,4)t 9.55 0.0000 9.54 0.0000 
d(lnq,4)t-1 3.09 0.0000 1.98 0.0027 
d(lnq,4)t-2 3.08 0.0000 2.41 0.0001 
d(lnq,4)t-3 3.78 0.0000 2.63 0.0000 
d(lnq,4)t-4 2.39 0.0001 2.91 0.0000 
d(lnq,4)t-5 7.68 0.0000 6.40 0.0000 
d(lnq,4)t-6 2.14 0.0008 1.75 0.0119 
d(lnq,4)t-7 3.75 0.0000 3.22 0.0000 
d(lnq,4)t-8 4.19 0.0000 2.93 0.0000 
d(lnw,4)t-1 4.53 0.0000 5.35 0.0000 
d(lnw,4)t-2 1.82 0.0076 1.73 0.0139 
d(lnw,4)t-3 3.67 0.0000 4.15 0.0000 
d(lnw,4)t-4 2.45 0.0001 3.87 0.0000 
d(lnw,4)t-5 3.39 0.0000 3.11 0.0000 
d(lnw,4)t-6 2.33 0.0002 2.25 0.0004 
d(lnw,4)t-7 3.87 0.0000 2.61 0.0000 
d(lnw,4)t-8 2.60 0.0000 3.59 0.0000 
 

Table A.6: Breusch-Pagan Test of Independence 

Model Equation 4.1.1 Equation 4.1.2 
Dependent Variable d(lnemp,4) d(lnhw,4) 
Chi-square statistics 1375.0710 1130.8140 
p-value 0.0000 0.0000 
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Table A.7: Estimation Results of Equation 4.1.1  
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-Sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.00 0.00 -0.04 0.02 0.06 0.00 -0.02 0.00 0.02 
t-Statistic constant 0.27 0.16 -2.52 2.02 3.01 0.26 -1.55 0.03 0.63 
sig level constant - - 5.00 5.00 1.00 - - - - 
Coefficient d(lnq,4) 0.32 0.19 0.07 0.21 0.49 0.46 0.07 0.17 0.42 
t-Statistic d(lnq,4) 2.98 3.82 1.20 3.96 5.52 5.82 2.07 3.18 6.99 
sig level d(lnq,4) 1.00 1.00 - 1.00 1.00 1.00 5.00 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.10 0.00 0.06 0.15 0.05 -0.03 0.15 0.17 0.04 
t-Statistic d(lnq,4)(-1) 0.83 -0.08 1.11 2.40 0.46 -0.32 3.85 2.55 0.60 
sig level d(lnq,4)(-1) - - - 5.00 - - 1.00 5.00 - 
Coefficient d(lnq,4)(-2) 0.17 -0.03 -0.09 0.10 -0.17 0.04 -0.09 0.07 0.23 
t-Statistic d(lnq,4)(-2) 1.51 -0.58 -1.48 1.61 -1.28 0.39 -2.42 1.15 3.56 
sig level d(lnq,4)(-2) - - - - - - 5.00 - 1.00 
Coefficient d(lnq,4)(-3) -0.05 0.15 -0.02 0.00 0.08 0.16 0.16 0.01 -0.06 
t-Statistic d(lnq,4)(-3) -0.43 2.63 -0.25 0.00 0.69 1.73 4.14 0.17 -0.95 
sig level d(lnq,4)(-3) - 1.00 - - - 10.00 1.00 - - 
Coefficient d(lnq,4)(-4) 0.03 0.27 0.25 0.05 0.17 0.09 0.05 -0.02 0.21 
t-Statistic d(lnq,4)(-4) 0.19 4.72 3.39 0.79 1.29 1.06 1.35 -0.24 3.26 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) -0.12 0.19 0.07 -0.11 -0.10 0.30 0.33 0.15 0.04 
t-Statistic d(lnq,4)(-5) -0.95 3.76 1.23 -1.63 -0.91 3.67 7.80 2.15 0.64 
sig level d(lnq,4)(-5) - 1.00 - - - 1.00 1.00 5.00 - 
Coefficient d(lnq,4)(-6) -0.09 -0.03 -0.03 -0.29 -0.16 0.01 0.10 0.09 0.03 
t-Statistic d(lnq,4)(-6) -0.77 -0.69 -0.49 -4.30 -1.37 0.13 2.31 1.43 0.48 
sig level d(lnq,4)(-6) - - - 1.00 - - 5.00 - - 
Coefficient d(lnq,4)(-7) -0.09 -0.11 -0.10 0.03 0.04 0.15 0.19 -0.13 -0.13 
t-Statistic d(lnq,4)(-7) -0.72 -2.15 -1.42 0.53 0.41 1.75 4.27 -1.95 -2.07 
sig level d(lnq,4)(-7) - 5.00 - - - 10.00 1.00 10.00 5.00 
Coefficient d(lnq,4)(-8) 0.15 0.12 -0.02 0.22 -0.02 0.08 0.15 -0.14 -0.12 
t-Statistic d(lnq,4)(-8) 1.30 2.29 -0.29 3.62 -0.26 1.17 3.79 -2.51 -2.16 
sig level d(lnq,4)(-8) - 5.00 - 1.00 - - 1.00 5.00 5.00 
Coefficient d(lnw,4)(-1) 0.03 0.08 0.05 -0.01 -0.19 0.04 -0.14 0.04 0.08 
t-Statistic d(lnw,4)(-1) 0.43 1.41 0.77 -0.21 -3.44 0.80 -4.23 0.82 1.09 
sig level d(lnw,4)(-1) - - - - 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-2) 0.01 0.01 0.02 -0.12 0.00 -0.18 -0.07 -0.13 -0.13 
t-Statistic d(lnw,4)(-2) 0.13 0.13 0.29 -2.88 0.08 -2.77 -1.88 -2.54 -1.58 
sig level d(lnw,4)(-2) - - - 1.00 - 1.00 10.00 5.00 - 
Coefficient d(lnw,4)(-3) -0.26 0.04 0.05 -0.07 0.11 0.03 -0.22 -0.02 0.17 
t-Statistic d(lnw,4)(-3) -3.65 0.70 0.71 -1.61 1.59 0.45 -5.63 -0.46 1.96 
sig level d(lnw,4)(-3) 1.00 - - - - - 1.00 - 5.00 
Coefficient d(lnw,4)(-4) -0.06 -0.21 -0.02 -0.07 -0.25 -0.05 -0.13 0.01 -0.18 
t-Statistic d(lnw,4)(-4) -0.89 -4.06 -0.27 -1.67 -3.95 -0.81 -3.44 0.14 -2.32 
sig level d(lnw,4)(-4) - 1.00 - 10.00 1.00 - 1.00 - 5.00 
Coefficient d(lnw,4)(-5) 0.02 -0.06 0.09 -0.06 -0.11 -0.22 -0.11 0.02 0.03 
t-Statistic d(lnw,4)(-5) 0.26 -1.17 1.31 -1.51 -1.67 -3.31 -2.93 0.65 0.33 
sig level d(lnw,4)(-5) - - - - 10.00 1.00 1.00 - - 
Coefficient d(lnw,4)(-6) 0.19 0.13 -0.18 -0.03 0.06 -0.05 0.03 -0.09 -0.08 
t-Statistic d(lnw,4)(-6) 2.75 2.34 -2.11 -0.76 0.95 -0.79 0.88 -2.25 -1.00 
sig level d(lnw,4)(-6) 1.00 5.00 5.00 - - - - 5.00 - 
Coefficient d(lnw,4)(-7) -0.03 -0.09 -0.03 0.02 -0.03 -0.13 -0.02 -0.07 0.14 
t-Statistic d(lnw,4)(-7) -0.52 -1.55 -0.38 0.42 -0.44 -1.94 -0.45 -1.71 1.58 
sig level d(lnw,4)(-7) - - - - - 10.00 - 10.00 - 
Coefficient d(lnw,4)(-8) -0.06 -0.21 0.01 -0.08 -0.20 -0.12 -0.03 0.00 -0.14 
t-Statistic d(lnw,4)(-8) -1.18 -4.32 0.14 -2.58 -3.77 -1.91 -0.77 0.10 -1.79 
sig level d(lnw,4)(-8) - 1.00 - 5.00 1.00 10.00 - - 10.00 
Adjusted R2   0.27 0.53 -0.03 0.46 0.31 0.58 0.78 0.34 0.55 
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Table A.7: Estimation Results of Equation 4.1.1 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-Sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.05 -0.03 -0.04 0.02 -0.08 0.01 0.03 0.06 -0.01 
t-Statistic constant 6.77 -2.76 -5.35 2.91 -1.83 1.72 2.81 6.35 -1.60 
sig level constant 1.00 1.00 1.00 1.00 10.00 10.00 1.00 1.00 - 
Coefficient d(lnq,4) -0.06 0.05 -0.04 0.01 0.54 0.07 0.20 0.00 -0.04 
t-Statistic d(lnq,4) -1.54 1.09 -0.79 0.18 2.71 3.06 4.70 0.03 -1.24 
sig level d(lnq,4) - - - - 1.00 1.00 1.00 - - 
Coefficient d(lnq,4)(-1) 0.06 0.01 0.04 0.10 -0.06 0.02 0.13 0.07 0.02 
t-Statistic d(lnq,4)(-1) 1.26 0.14 0.74 2.17 -0.23 0.65 2.43 1.22 0.76 
sig level d(lnq,4)(-1) - - - 5.00 - - 5.00 - - 
Coefficient d(lnq,4)(-2) -0.09 0.06 0.12 -0.04 -0.21 0.06 0.18 0.05 0.03 
t-Statistic d(lnq,4)(-2) -1.81 1.16 2.36 -0.88 -0.90 2.07 3.29 0.86 1.11 
sig level d(lnq,4)(-2) 10.00 - 5.00 - - 5.00 1.00 - - 
Coefficient d(lnq,4)(-3) 0.08 -0.18 -0.15 -0.04 0.26 0.09 -0.02 0.12 0.10 
t-Statistic d(lnq,4)(-3) 1.49 -3.52 -3.13 -0.82 1.18 2.91 -0.35 2.09 3.67 
sig level d(lnq,4)(-3) - 1.00 1.00 - - 1.00 - 5.00 1.00 
Coefficient d(lnq,4)(-4) 0.01 0.10 0.10 -0.02 -0.07 0.00 -0.02 0.06 0.08 
t-Statistic d(lnq,4)(-4) 0.11 1.82 1.99 -0.32 -0.25 -0.10 -0.46 0.99 2.83 
sig level d(lnq,4)(-4) - 10.00 5.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) -0.12 -0.24 0.06 -0.04 -1.08 0.00 -0.06 -0.30 0.02 
t-Statistic d(lnq,4)(-5) -2.18 -4.34 1.19 -0.88 -4.20 0.02 -1.20 -5.19 0.81 
sig level d(lnq,4)(-5) 5.00 1.00 - - 1.00 - - 1.00 - 
Coefficient d(lnq,4)(-6) -0.04 0.09 -0.03 0.07 0.27 0.02 -0.02 -0.24 0.02 
t-Statistic d(lnq,4)(-6) -0.71 1.58 -0.56 1.44 0.99 0.57 -0.30 -3.89 0.64 
sig level d(lnq,4)(-6) - - - - - - - 1.00 - 
Coefficient d(lnq,4)(-7) 0.05 -0.15 -0.03 -0.01 0.61 0.05 0.04 0.06 0.16 
t-Statistic d(lnq,4)(-7) 1.03 -2.83 -0.68 -0.18 2.37 1.55 0.78 0.94 6.55 
sig level d(lnq,4)(-7) - 1.00 - - 5.00 - - - 1.00 
Coefficient d(lnq,4)(-8) 0.01 0.01 0.10 -0.06 -0.09 0.03 0.17 0.30 0.10 
t-Statistic d(lnq,4)(-8) 0.29 0.13 2.44 -1.45 -0.39 1.46 4.30 5.07 3.87 
sig level d(lnq,4)(-8) - - 5.00 - - - 1.00 1.00 1.00 
Coefficient d(lnw,4)(-1) 0.00 0.03 0.02 0.11 -0.52 0.12 0.15 -0.15 -0.03 
t-Statistic d(lnw,4)(-1) 0.06 0.63 0.64 2.91 -3.67 4.67 3.32 -3.08 -1.46 
sig level d(lnw,4)(-1) - - - 1.00 1.00 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-2) 0.04 -0.05 -0.02 0.00 0.25 0.01 -0.12 0.00 -0.04 
t-Statistic d(lnw,4)(-2) 0.91 -0.70 -0.70 -0.05 1.41 0.27 -1.85 -0.05 -1.56 
sig level d(lnw,4)(-2) - - - - - - 10.00 - - 
Coefficient d(lnw,4)(-3) -0.02 0.06 0.01 -0.06 0.26 -0.09 -0.11 -0.14 -0.04 
t-Statistic d(lnw,4)(-3) -0.50 0.97 0.36 -1.29 1.43 -3.63 -1.73 -2.27 -1.54 
sig level d(lnw,4)(-3) - - - - - 1.00 10.00 5.00 - 
Coefficient d(lnw,4)(-4) -0.03 -0.06 -0.03 -0.09 0.24 -0.12 0.11 -0.18 -0.07 
t-Statistic d(lnw,4)(-4) -0.69 -0.91 -1.07 -2.24 1.35 -5.55 1.82 -3.91 -2.54 
sig level d(lnw,4)(-4) - - - 5.00 - 1.00 10.00 1.00 5.00 
Coefficient d(lnw,4)(-5) 0.02 -0.02 -0.09 0.09 0.04 0.06 -0.03 -0.12 -0.01 
t-Statistic d(lnw,4)(-5) 0.40 -0.39 -2.69 2.18 0.24 2.24 -0.56 -2.47 -0.33 
sig level d(lnw,4)(-5) - - 1.00 5.00 - 5.00 - 5.00 - 
Coefficient d(lnw,4)(-6) 0.03 0.07 0.02 -0.15 0.19 0.01 0.01 0.04 -0.07 
t-Statistic d(lnw,4)(-6) 0.60 1.06 0.62 -3.29 1.22 0.47 0.12 0.78 -2.59 
sig level d(lnw,4)(-6) - - - 1.00 - - - - 1.00 
Coefficient d(lnw,4)(-7) -0.08 -0.18 0.07 -0.01 -0.25 -0.06 -0.28 -0.15 -0.03 
t-Statistic d(lnw,4)(-7) -1.98 -2.71 2.06 -0.30 -1.62 -3.01 -4.58 -2.84 -0.87 
sig level d(lnw,4)(-7) 5.00 1.00 5.00 - - 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-8) -0.07 -0.01 -0.02 -0.08 -0.35 -0.08 -0.17 -0.10 -0.08 
t-Statistic d(lnw,4)(-8) -2.18 -0.27 -0.75 -2.36 -2.64 -4.45 -3.50 -2.34 -3.33 
sig level d(lnw,4)(-8) 5.00 - - 5.00 1.00 1.00 1.00 5.00 1.00 
Adjusted R2   -0.04 0.36 -0.08 0.49 0.30 0.53 0.71 0.70 0.57 
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Table A.7: Estimation Results of Equation 4.1.1 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-Sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.01 -0.01 0.01 0.01 0.01 0.01 0.09 0.06 
t-Statistic constant -0.40 0.35 -0.86 0.90 0.70 1.63 1.72 5.38 3.49 
sig level constant - - - - - - 10.00 1.00 1.00 
Coefficient d(lnq,4) 0.22 0.33 0.00 0.41 0.19 0.13 0.09 0.07 0.38 
t-Statistic d(lnq,4) 5.79 3.43 0.05 6.89 4.92 3.51 5.60 1.88 5.95 
sig level d(lnq,4) 1.00 1.00 - 1.00 1.00 1.00 1.00 10.00 1.00 
Coefficient d(lnq,4)(-1) 0.09 0.23 0.09 0.12 0.07 0.26 0.18 -0.03 -0.01 
t-Statistic d(lnq,4)(-1) 2.02 2.23 1.71 1.64 1.45 5.76 8.59 -0.68 -0.09 
sig level d(lnq,4)(-1) 5.00 5.00 10.00 - - 1.00 1.00 - - 
Coefficient d(lnq,4)(-2) -0.01 -0.24 0.14 0.08 0.10 0.16 0.11 0.08 0.01 
t-Statistic d(lnq,4)(-2) -0.15 -2.31 2.61 1.14 2.13 3.54 4.87 1.54 0.17 
sig level d(lnq,4)(-2) - 5.00 1.00 - 5.00 1.00 1.00 - - 
Coefficient d(lnq,4)(-3) 0.04 -0.05 0.09 0.15 0.01 0.23 0.03 0.01 -0.05 
t-Statistic d(lnq,4)(-3) 0.91 -0.46 1.69 2.16 0.16 4.87 1.36 0.24 -0.70 
sig level d(lnq,4)(-3) - - 10.00 5.00 - 1.00 - - - 
Coefficient d(lnq,4)(-4) 0.03 -0.04 0.01 0.03 -0.06 0.04 -0.04 0.02 0.04 
t-Statistic d(lnq,4)(-4) 0.60 -0.33 0.10 0.47 -1.22 0.77 -1.51 0.44 0.49 
sig level d(lnq,4)(-4) - - - - - - - - - 
Coefficient d(lnq,4)(-5) -0.16 0.15 0.08 -0.05 -0.03 0.03 0.04 0.00 -0.01 
t-Statistic d(lnq,4)(-5) -3.59 1.47 1.45 -0.64 -0.80 0.66 1.64 -0.06 -0.09 
sig level d(lnq,4)(-5) 1.00 - - - - - - - - 
Coefficient d(lnq,4)(-6) 0.02 0.02 -0.01 -0.09 0.03 0.06 0.01 0.07 -0.10 
t-Statistic d(lnq,4)(-6) 0.54 0.23 -0.12 -1.28 0.79 1.22 0.20 1.54 -1.23 
sig level d(lnq,4)(-6) - - - - - - - - - 
Coefficient d(lnq,4)(-7) -0.02 0.19 0.06 -0.05 -0.06 0.09 0.03 -0.01 0.00 
t-Statistic d(lnq,4)(-7) -0.44 1.79 1.06 -0.74 -1.31 1.74 1.21 -0.22 0.03 
sig level d(lnq,4)(-7) - 10.00 - - - 10.00 - - - 
Coefficient d(lnq,4)(-8) 0.04 0.09 0.09 -0.11 -0.10 0.10 -0.04 0.06 -0.06 
t-Statistic d(lnq,4)(-8) 0.86 1.03 2.12 -2.03 -2.98 2.59 -1.77 1.82 -1.04 
sig level d(lnq,4)(-8) - - 5.00 5.00 1.00 1.00 10.00 10.00 - 
Coefficient d(lnw,4)(-1) -0.02 -0.02 -0.05 0.00 -0.02 -0.12 -0.01 -0.04 0.08 
t-Statistic d(lnw,4)(-1) -0.57 -0.44 -1.03 -0.12 -0.65 -1.92 -0.20 -0.48 1.21 
sig level d(lnw,4)(-1) - - - - - 10.00 - - - 
Coefficient d(lnw,4)(-2) -0.07 -0.06 -0.03 -0.02 0.01 -0.15 -0.07 -0.17 0.11 
t-Statistic d(lnw,4)(-2) -1.29 -0.92 -0.53 -0.40 0.18 -2.02 -1.48 -1.68 1.58 
sig level d(lnw,4)(-2) - - - - - 5.00 - 10.00 - 
Coefficient d(lnw,4)(-3) -0.06 -0.20 -0.06 -0.11 -0.09 -0.18 -0.05 -0.27 -0.40 
t-Statistic d(lnw,4)(-3) -1.23 -2.96 -1.07 -2.45 -2.13 -2.33 -1.07 -2.49 -5.79 
sig level d(lnw,4)(-3) - 1.00 - 5.00 5.00 5.00 - 5.00 1.00 
Coefficient d(lnw,4)(-4) -0.11 0.05 -0.18 -0.09 -0.07 -0.06 -0.08 -0.03 -0.16 
t-Statistic d(lnw,4)(-4) -2.64 0.77 -3.34 -2.03 -1.70 -0.87 -1.68 -0.32 -2.41 
sig level d(lnw,4)(-4) 1.00 - 1.00 5.00 10.00 - 10.00 - 5.00 
Coefficient d(lnw,4)(-5) 0.07 0.03 0.14 -0.09 0.06 -0.16 0.01 -0.03 -0.10 
t-Statistic d(lnw,4)(-5) 1.67 0.50 2.62 -2.04 1.55 -2.41 0.23 -0.29 -1.42 
sig level d(lnw,4)(-5) 10.00 - 1.00 5.00 - 5.00 - - - 
Coefficient d(lnw,4)(-6) 0.01 -0.21 0.01 0.03 -0.04 -0.02 -0.03 -0.19 -0.13 
t-Statistic d(lnw,4)(-6) 0.23 -3.38 0.20 0.66 -0.89 -0.25 -0.64 -1.69 -1.89 
sig level d(lnw,4)(-6) - 1.00 - - - - - 10.00 10.00 
Coefficient d(lnw,4)(-7) 0.08 -0.11 -0.01 -0.05 -0.11 -0.06 0.07 -0.11 -0.31 
t-Statistic d(lnw,4)(-7) 1.69 -1.72 -0.18 -1.10 -2.59 -0.95 1.60 -0.98 -4.35 
sig level d(lnw,4)(-7) 10.00 10.00 - - 1.00 - - - 1.00 
Coefficient d(lnw,4)(-8) -0.19 0.05 -0.09 -0.03 0.03 -0.08 -0.03 -0.08 -0.02 
t-Statistic d(lnw,4)(-8) -5.31 0.98 -1.86 -0.66 0.75 -1.45 -0.92 -0.89 -0.26 
sig level d(lnw,4)(-8) 1.00 - 10.00 - - - - - - 
Adjusted R2   0.44 0.25 0.17 0.43 0.40 0.77 0.85 0.27 0.57 
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Table A.8: Estimation Results of Equation 4.1.2 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-Sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.00 0.00 -0.06 0.03 0.07 -0.02 -0.02 -0.01 0.05 
t-Statistic constant -0.41 -0.28 -3.71 2.01 3.06 -0.97 -1.04 -0.57 2.28 
sig level constant - - 1.00 5.00 1.00 - - - 5.00 
Coefficient d(lnq,4) 0.34 0.23 0.15 0.25 0.49 0.57 0.07 0.22 0.39 
t-Statistic d(lnq,4) 3.54 3.97 2.47 3.38 5.37 6.60 1.58 3.64 6.50 
sig level d(lnq,4) 1.00 1.00 5.00 1.00 1.00 1.00 - 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.10 -0.08 0.07 0.14 0.03 -0.02 0.14 0.17 -0.01 
t-Statistic d(lnq,4)(-1) 0.91 -1.33 1.18 1.57 0.30 -0.16 2.80 2.24 -0.15 
sig level d(lnq,4)(-1) - - - - - - 1.00 5.00 - 
Coefficient d(lnq,4)(-2) 0.19 0.08 -0.17 0.05 -0.19 0.03 -0.11 0.00 0.26 
t-Statistic d(lnq,4)(-2) 1.82 1.31 -2.58 0.54 -1.38 0.33 -2.19 0.02 4.07 
sig level d(lnq,4)(-2) 10.00 - 5.00 - - - 5.00 - 1.00 
Coefficient d(lnq,4)(-3) -0.02 0.08 -0.02 -0.04 0.13 0.16 0.15 -0.03 -0.02 
t-Statistic d(lnq,4)(-3) -0.18 1.26 -0.36 -0.44 0.99 1.58 3.04 -0.50 -0.38 
sig level d(lnq,4)(-3) - - - - - - 1.00 - - 
Coefficient d(lnq,4)(-4) 0.05 0.31 0.34 0.11 0.02 0.11 0.04 0.07 0.13 
t-Statistic d(lnq,4)(-4) 0.38 4.51 4.61 1.17 0.13 1.17 0.85 0.92 1.96 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - 10.00 
Coefficient d(lnq,4)(-5) -0.14 0.20 0.11 -0.13 -0.10 0.21 0.37 0.16 -0.04 
t-Statistic d(lnq,4)(-5) -1.27 3.39 1.74 -1.35 -0.82 2.38 6.81 2.10 -0.61 
sig level d(lnq,4)(-5) - 1.00 10.00 - - 5.00 1.00 5.00 - 
Coefficient d(lnq,4)(-6) -0.05 -0.05 -0.08 -0.25 -0.19 -0.06 0.08 0.11 0.09 
t-Statistic d(lnq,4)(-6) -0.46 -0.90 -1.17 -2.72 -1.51 -0.59 1.46 1.49 1.41 
sig level d(lnq,4)(-6) - - - 1.00 - - - - - 
Coefficient d(lnq,4)(-7) 0.00 -0.16 -0.06 0.03 0.11 0.24 0.19 -0.16 -0.15 
t-Statistic d(lnq,4)(-7) 0.03 -2.58 -0.86 0.34 0.99 2.67 3.33 -2.21 -2.52 
sig level d(lnq,4)(-7) - 1.00 - - - 1.00 1.00 5.00 5.00 
Coefficient d(lnq,4)(-8) 0.12 0.09 0.00 0.19 0.01 0.18 0.14 -0.04 -0.11 
t-Statistic d(lnq,4)(-8) 1.22 1.52 0.00 2.36 0.09 2.32 2.71 -0.66 -1.94 
sig level d(lnq,4)(-8) - - - 5.00 - 5.00 1.00 - 10.00 
Coefficient d(lnw,4)(-1) 0.04 0.21 -0.01 -0.05 -0.24 0.00 -0.16 0.00 0.07 
t-Statistic d(lnw,4)(-1) 0.75 3.30 -0.22 -1.21 -4.02 0.03 -3.62 0.02 0.86 
sig level d(lnw,4)(-1) - 1.00 - - 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-2) 0.00 -0.13 0.08 -0.08 -0.01 -0.12 -0.07 -0.10 -0.05 
t-Statistic d(lnw,4)(-2) 0.03 -2.05 1.13 -1.51 -0.08 -1.73 -1.30 -1.65 -0.65 
sig level d(lnw,4)(-2) - 5.00 - - - 10.00 - 10.00 - 
Coefficient d(lnw,4)(-3) -0.23 0.09 0.05 -0.07 0.09 0.02 -0.29 0.01 0.05 
t-Statistic d(lnw,4)(-3) -3.66 1.43 0.63 -1.23 1.36 0.21 -5.74 0.17 0.55 
sig level d(lnw,4)(-3) 1.00 - - - - - 1.00 - - 
Coefficient d(lnw,4)(-4) -0.01 -0.13 0.05 -0.05 -0.30 -0.04 -0.11 0.02 -0.14 
t-Statistic d(lnw,4)(-4) -0.18 -2.31 0.72 -0.95 -4.42 -0.57 -2.35 0.36 -1.83 
sig level d(lnw,4)(-4) - 5.00 - - 1.00 - 5.00 - 10.00 
Coefficient d(lnw,4)(-5) 0.02 -0.05 0.02 -0.10 -0.10 -0.18 -0.14 0.03 0.07 
t-Statistic d(lnw,4)(-5) 0.25 -0.86 0.25 -1.76 -1.41 -2.59 -2.90 0.84 0.85 
sig level d(lnw,4)(-5) - - - 10.00 - 1.00 1.00 - - 
Coefficient d(lnw,4)(-6) 0.16 0.00 -0.18 -0.05 0.11 -0.13 0.04 -0.13 -0.09 
t-Statistic d(lnw,4)(-6) 2.66 -0.06 -2.12 -0.91 1.56 -1.87 0.73 -2.87 -1.16 
sig level d(lnw,4)(-6) 1.00 - 5.00 - - 10.00 - 1.00 - 
Coefficient d(lnw,4)(-7) -0.06 0.00 -0.04 0.05 0.00 0.00 0.00 -0.10 0.11 
t-Statistic d(lnw,4)(-7) -1.03 0.02 -0.50 0.87 -0.02 0.01 -0.05 -2.21 1.20 
sig level d(lnw,4)(-7) - - - - - - - 5.00 - 
Coefficient d(lnw,4)(-8) -0.03 -0.20 0.08 -0.09 -0.23 -0.08 0.00 0.03 -0.27 
t-Statistic d(lnw,4)(-8) -0.76 -3.66 1.12 -2.20 -4.11 -1.28 -0.04 0.69 -3.58 
sig level d(lnw,4)(-8) - 1.00 - 5.00 1.00 - - - 1.00 
Adjusted R2   0.24 0.58 0.02 0.48 0.37 0.49 0.73 0.35 0.62 
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Table A.8: Estimation Results of Equation 4.1.2 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.04 -0.03 -0.05 0.02 -0.10 0.02 0.02 0.06 -0.03 
t-Statistic constant 5.98 -2.76 -4.45 3.72 -2.00 2.18 1.63 4.66 -2.14 
sig level constant 1.00 1.00 1.00 1.00 5.00 5.00 - 1.00 5.00 
Coefficient d(lnq,4) 0.04 0.03 -0.23 0.10 0.66 0.19 0.34 0.08 0.26 
t-Statistic d(lnq,4) 1.13 0.59 -2.65 2.72 2.73 6.38 6.82 1.25 5.09 
sig level d(lnq,4) - - 1.00 1.00 1.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-1) -0.04 0.05 0.26 0.04 -0.06 0.01 0.07 0.11 0.01 
t-Statistic d(lnq,4)(-1) -0.74 0.76 2.62 1.04 -0.19 0.42 1.15 1.58 0.29 
sig level d(lnq,4)(-1) - - 1.00 - - - - - - 
Coefficient d(lnq,4)(-2) 0.01 0.02 0.29 0.01 -0.22 0.10 0.06 0.07 -0.01 
t-Statistic d(lnq,4)(-2) 0.17 0.33 3.06 0.26 -0.76 2.74 0.90 1.03 -0.21 
sig level d(lnq,4)(-2) - - 1.00 - - 1.00 - - - 
Coefficient d(lnq,4)(-3) 0.07 -0.16 -0.34 0.00 0.20 0.04 0.05 0.19 0.04 
t-Statistic d(lnq,4)(-3) 1.28 -2.78 -3.79 -0.11 0.72 0.97 0.74 2.51 0.81 
sig level d(lnq,4)(-3) - 1.00 1.00 - - - - 5.00 - 
Coefficient d(lnq,4)(-4) -0.10 0.04 0.05 0.02 0.11 -0.09 0.09 0.02 0.09 
t-Statistic d(lnq,4)(-4) -1.76 0.54 0.54 0.42 0.35 -1.97 1.47 0.23 1.73 
sig level d(lnq,4)(-4) 10.00 - - - - 5.00 - - 10.00 
Coefficient d(lnq,4)(-5) 0.02 -0.15 0.27 -0.14 -1.28 0.05 -0.09 -0.37 0.05 
t-Statistic d(lnq,4)(-5) 0.27 -2.25 2.81 -3.29 -4.05 1.31 -1.44 -4.78 1.10 
sig level d(lnq,4)(-5) - 5.00 1.00 1.00 1.00 - - 1.00 - 
Coefficient d(lnq,4)(-6) -0.03 -0.01 0.05 0.11 0.23 0.03 -0.03 -0.15 0.03 
t-Statistic d(lnq,4)(-6) -0.55 -0.13 0.53 2.66 0.70 0.78 -0.56 -1.91 0.67 
sig level d(lnq,4)(-6) - - - 1.00 - - - 10.00 - 
Coefficient d(lnq,4)(-7) 0.00 -0.19 -0.09 -0.04 0.58 0.03 0.10 0.08 0.16 
t-Statistic d(lnq,4)(-7) 0.05 -2.99 -0.99 -1.02 1.82 0.82 1.57 0.93 3.72 
sig level d(lnq,4)(-7) - 1.00 - - 10.00 - - - 1.00 
Coefficient d(lnq,4)(-8) 0.05 0.02 0.18 0.00 0.27 -0.03 0.14 0.30 0.09 
t-Statistic d(lnq,4)(-8) 1.10 0.32 2.37 0.12 0.92 -1.25 2.95 3.85 2.01 
sig level d(lnq,4)(-8) - - 5.00 - - - 1.00 1.00 5.00 
Coefficient d(lnw,4)(-1) 0.00 -0.02 -0.03 0.08 -0.67 0.13 0.16 -0.18 -0.14 
t-Statistic d(lnw,4)(-1) 0.09 -0.37 -0.56 2.15 -3.89 4.21 3.16 -2.85 -3.30 
sig level d(lnw,4)(-1) - - - 5.00 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnw,4)(-2) -0.01 -0.04 -0.03 0.04 0.38 -0.04 -0.07 0.03 -0.01 
t-Statistic d(lnw,4)(-2) -0.19 -0.61 -0.46 0.91 1.77 -1.45 -1.00 0.37 -0.14 
sig level d(lnw,4)(-2) - - - - 10.00 - - - - 
Coefficient d(lnw,4)(-3) 0.00 0.16 0.00 -0.15 0.10 -0.10 -0.14 -0.21 0.01 
t-Statistic d(lnw,4)(-3) 0.04 2.07 -0.01 -3.49 0.46 -3.69 -1.99 -2.63 0.16 
sig level d(lnw,4)(-3) - 5.00 - 1.00 - 1.00 5.00 1.00 - 
Coefficient d(lnw,4)(-4) 0.04 -0.16 0.08 -0.03 0.48 -0.10 0.03 -0.12 0.18 
t-Statistic d(lnw,4)(-4) 1.01 -2.18 1.52 -0.73 2.18 -3.74 0.47 -1.97 3.57 
sig level d(lnw,4)(-4) - 5.00 - - 5.00 1.00 - 5.00 1.00 
Coefficient d(lnw,4)(-5) -0.07 -0.02 -0.22 0.09 -0.07 0.09 0.05 -0.12 -0.09 
t-Statistic d(lnw,4)(-5) -1.65 -0.24 -3.74 2.39 -0.35 2.97 0.67 -2.01 -1.93 
sig level d(lnw,4)(-5) 10.00 - 1.00 5.00 - 1.00 - 5.00 10.00 
Coefficient d(lnw,4)(-6) 0.00 0.13 0.07 -0.12 0.27 -0.02 0.00 0.04 -0.11 
t-Statistic d(lnw,4)(-6) -0.10 1.82 1.10 -2.96 1.46 -0.71 0.02 0.57 -2.11 
sig level d(lnw,4)(-6) - 10.00 - 1.00 - - - - 5.00 
Coefficient d(lnw,4)(-7) -0.08 -0.14 0.12 -0.03 -0.47 -0.07 -0.29 -0.16 -0.15 
t-Statistic d(lnw,4)(-7) -1.88 -1.89 1.95 -0.81 -2.47 -2.61 -3.98 -2.32 -2.95 
sig level d(lnw,4)(-7) 10.00 10.00 10.00 - 5.00 1.00 1.00 5.00 1.00 
Coefficient d(lnw,4)(-8) -0.06 -0.07 -0.03 -0.15 -0.32 -0.08 -0.12 -0.08 0.05 
t-Statistic d(lnw,4)(-8) -1.62 -1.08 -0.55 -4.78 -2.02 -3.92 -2.07 -1.51 1.10 
sig level d(lnw,4)(-8) - - - 1.00 5.00 1.00 5.00 - - 
Adjusted R2   0.16 0.32 -0.05 0.59 0.27 0.60 0.74 0.69 0.48 

 



 69

Table A.8: Estimation Results of Equation 4.1.2 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant -0.01 0.02 0.00 0.02 0.01 0.02 0.01 0.09 0.05 
t-Statistic constant -0.78 0.98 -0.36 1.77 0.92 2.32 1.07 5.67 2.87 
sig level constant - - - 10.00 - 5.00 - 1.00 1.00 
Coefficient d(lnq,4) 0.21 0.27 0.11 0.41 0.36 0.25 0.35 0.05 0.34 
t-Statistic d(lnq,4) 4.33 2.67 2.23 5.37 7.49 6.49 14.10 1.26 4.83 
sig level d(lnq,4) 1.00 1.00 5.00 1.00 1.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-1) 0.10 0.23 0.03 0.16 -0.01 0.26 0.06 0.01 0.04 
t-Statistic d(lnq,4)(-1) 1.82 2.16 0.56 1.71 -0.19 5.75 1.96 0.28 0.45 
sig level d(lnq,4)(-1) 10.00 5.00 - 10.00 - 1.00 10.00 - - 
Coefficient d(lnq,4)(-2) 0.03 -0.04 0.09 -0.08 0.00 0.16 0.04 0.04 0.02 
t-Statistic d(lnq,4)(-2) 0.59 -0.38 1.70 -0.88 -0.04 3.35 1.12 0.73 0.22 
sig level d(lnq,4)(-2) - - 10.00 - - 1.00 - - - 
Coefficient d(lnq,4)(-3) -0.05 -0.04 0.06 0.19 0.04 0.20 0.05 0.00 -0.06 
t-Statistic d(lnq,4)(-3) -0.91 -0.41 1.24 2.19 0.64 4.14 1.42 0.04 -0.76 
sig level d(lnq,4)(-3) - - - 5.00 - 1.00 - - - 
Coefficient d(lnq,4)(-4) -0.03 -0.16 0.08 -0.03 -0.09 0.03 -0.07 0.03 0.00 
t-Statistic d(lnq,4)(-4) -0.50 -1.44 1.35 -0.37 -1.65 0.50 -1.74 0.59 -0.01 
sig level d(lnq,4)(-4) - - - - 10.00 - 10.00 - - 
Coefficient d(lnq,4)(-5) -0.17 0.10 0.10 -0.02 -0.03 -0.06 0.05 0.07 0.00 
t-Statistic d(lnq,4)(-5) -2.97 0.95 1.94 -0.19 -0.60 -1.27 1.41 1.38 0.02 
sig level d(lnq,4)(-5) 1.00 - 10.00 - - - - - - 
Coefficient d(lnq,4)(-6) 0.05 -0.11 -0.02 -0.15 0.05 0.11 0.00 -0.01 -0.08 
t-Statistic d(lnq,4)(-6) 0.99 -0.98 -0.36 -1.76 0.95 2.36 0.05 -0.24 -0.92 
sig level d(lnq,4)(-6) - - - 10.00 - 5.00 - - - 
Coefficient d(lnq,4)(-7) 0.04 0.17 -0.02 0.00 -0.04 0.08 -0.06 0.01 0.05 
t-Statistic d(lnq,4)(-7) 0.71 1.53 -0.38 -0.04 -0.69 1.49 -1.47 0.30 0.64 
sig level d(lnq,4)(-7) - - - - - - - - - 
Coefficient d(lnq,4)(-8) 0.02 0.15 0.18 -0.12 -0.03 0.18 0.00 0.06 -0.05 
t-Statistic d(lnq,4)(-8) 0.45 1.62 4.24 -1.79 -0.78 4.46 0.01 1.73 -0.74 
sig level d(lnq,4)(-8) - - 1.00 10.00 - 1.00 - 10.00 - 
Coefficient d(lnw,4)(-1) -0.02 0.02 0.02 0.01 -0.05 -0.19 0.05 -0.10 0.08 
t-Statistic d(lnw,4)(-1) -0.36 0.43 0.40 0.31 -1.16 -3.08 0.93 -1.22 1.18 
sig level d(lnw,4)(-1) - - - - - 1.00 - - - 
Coefficient d(lnw,4)(-2) -0.11 -0.03 -0.10 0.01 0.05 -0.13 -0.20 -0.14 0.06 
t-Statistic d(lnw,4)(-2) -1.67 -0.44 -1.74 0.14 1.01 -1.68 -2.75 -1.41 0.80 
sig level d(lnw,4)(-2) 10.00 - 10.00 - - 10.00 1.00 - - 
Coefficient d(lnw,4)(-3) -0.04 -0.27 0.00 -0.09 -0.01 -0.35 0.05 -0.20 -0.35 
t-Statistic d(lnw,4)(-3) -0.74 -3.83 0.05 -1.51 -0.19 -4.41 0.73 -1.80 -4.59 
sig level d(lnw,4)(-3) - 1.00 - - - 1.00 - 10.00 1.00 
Coefficient d(lnw,4)(-4) -0.05 0.09 -0.18 -0.09 -0.02 0.14 -0.08 -0.03 -0.18 
t-Statistic d(lnw,4)(-4) -0.92 1.33 -3.45 -1.65 -0.50 1.90 -1.10 -0.35 -2.40 
sig level d(lnw,4)(-4) - - 1.00 10.00 - 10.00 - - 5.00 
Coefficient d(lnw,4)(-5) 0.10 -0.03 0.06 -0.07 0.00 -0.20 -0.06 -0.13 -0.09 
t-Statistic d(lnw,4)(-5) 1.73 -0.42 1.01 -1.38 0.01 -2.90 -0.79 -1.19 -1.18 
sig level d(lnw,4)(-5) 10.00 - - - - 1.00 - - - 
Coefficient d(lnw,4)(-6) 0.04 -0.08 -0.06 -0.03 -0.09 0.02 0.08 -0.09 -0.24 
t-Statistic d(lnw,4)(-6) 0.63 -1.15 -1.04 -0.49 -1.63 0.27 1.18 -0.81 -3.21 
sig level d(lnw,4)(-6) - - - - - - - - 1.00 
Coefficient d(lnw,4)(-7) 0.05 -0.20 0.02 -0.07 -0.22 -0.11 -0.08 -0.12 -0.21 
t-Statistic d(lnw,4)(-7) 0.84 -3.02 0.44 -1.25 -4.16 -1.57 -1.18 -0.98 -2.60 
sig level d(lnw,4)(-7) - 1.00 - - 1.00 - - - 1.00 
Coefficient d(lnw,4)(-8) -0.19 0.04 -0.02 -0.03 0.10 -0.12 0.05 -0.08 -0.02 
t-Statistic d(lnw,4)(-8) -4.10 0.71 -0.50 -0.65 2.17 -2.22 1.17 -0.96 -0.25 
sig level d(lnw,4)(-8) 1.00 - - - 5.00 5.00 - - - 
Adjusted R2   0.39 0.28 0.20 0.46 0.54 0.82 0.87 0.32 0.49 
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Table A.9: Estimation Results of Equation 4.2.1 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.01 0.00 -0.04 0.03 0.06 0.01 -0.02 -0.02 0.01 
t-Statistic constant 0.70 0.07 -2.98 2.43 3.59 0.41 -1.63 -1.34 0.34 
sig level constant - - 1.00 5.00 1.00 - - - - 
Coefficient d(lnq,4) 0.24 0.20 0.10 0.23 0.47 0.47 0.09 0.26 0.37 
t-Statistic d(lnq,4) 2.65 4.80 1.81 5.01 7.26 6.73 3.04 6.17 8.37 
sig level d(lnq,4) 1.00 1.00 10.00 1.00 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.20 -0.03 0.06 0.13 0.07 0.01 0.14 0.17 0.15 
t-Statistic d(lnq,4)(-1) 2.58 -0.54 1.25 2.29 0.92 0.14 4.58 3.64 3.02 
sig level d(lnq,4)(-1) 1.00 - - 5.00 - - 1.00 1.00 1.00 
Coefficient d(lnq,4)(-2) 0.22 0.02 -0.03 0.09 -0.15 -0.07 -0.07 0.00 0.22 
t-Statistic d(lnq,4)(-2) 2.97 0.52 -0.65 1.41 -1.59 -0.93 -2.41 0.03 4.70 
sig level d(lnq,4)(-2) 1.00 - - - - - 5.00 - 1.00 
Coefficient d(lnq,4)(-3) -0.08 0.08 -0.02 0.04 0.12 0.30 0.15 0.09 -0.05 
t-Statistic d(lnq,4)(-3) -1.05 1.95 -0.52 0.60 1.28 3.96 4.67 2.07 -1.06 
sig level d(lnq,4)(-3) - 10.00 - - - 1.00 1.00 5.00 - 
Coefficient d(lnq,4)(-4) -0.09 0.30 0.20 0.03 0.02 -0.02 0.04 0.03 0.20 
t-Statistic d(lnq,4)(-4) -0.97 6.35 3.54 0.43 0.28 -0.28 1.39 0.61 3.99 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) - 0.17 - -0.12 - 0.34 0.32 0.18 0.11 
t-Statistic d(lnq,4)(-5) - 3.84 - -2.21 - 5.80 9.40 4.28 2.52 
sig level d(lnq,4)(-5) - 1.00 - 5.00 - 1.00 1.00 1.00 5.00 
Coefficient d(lnq,4)(-6) - - - -0.25 -0.16 - 0.10 - - 
t-Statistic d(lnq,4)(-6) - - - -4.45 -2.25 - 2.75 - - 
sig level d(lnq,4)(-6) - - - 1.00 5.00 - 1.00 - - 
Coefficient d(lnq,4)(-7) - -0.15 - - - 0.24 0.18 - -0.10 
t-Statistic d(lnq,4)(-7) - -3.31 - - - 4.46 4.91 - -2.35 
sig level d(lnq,4)(-7) - 1.00 - - - 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-8) - 0.13 - 0.21 - - 0.13 -0.18 -0.13 
t-Statistic d(lnq,4)(-8) - 2.89 - 4.17 - - 4.34 -4.80 -2.85 
sig level d(lnq,4)(-8) - 1.00 - 1.00 - - 1.00 1.00 1.00 
Coefficient d(lnw,4)(-1) 0.04 0.06 0.11 -0.01 -0.17 0.04 -0.13 0.04 0.00 
t-Statistic d(lnw,4)(-1) 1.02 1.21 1.95 -0.19 -3.92 0.70 -4.65 1.15 -0.02 
sig level d(lnw,4)(-1) - - 10.00 - 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-2) -0.05 -0.03 -0.04 -0.10 -0.02 -0.16 -0.09 -0.19 -0.05 
t-Statistic d(lnw,4)(-2) -0.97 -0.72 -0.73 -2.99 -0.44 -2.98 -2.80 -5.75 -0.97 
sig level d(lnw,4)(-2) - - - 1.00 - 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-3) -0.14 0.10 0.12 -0.07 0.09 0.03 -0.18 0.04 0.05 
t-Statistic d(lnw,4)(-3) -3.18 2.49 2.07 -2.12 1.90 0.46 -5.97 1.29 0.96 
sig level d(lnw,4)(-3) 1.00 5.00 5.00 5.00 10.00 - 1.00 - - 
Coefficient d(lnw,4)(-4) -0.05 -0.18 0.02 -0.08 -0.22 -0.05 -0.16 0.00 -0.09 
t-Statistic d(lnw,4)(-4) -1.39 -3.97 0.42 -2.20 -5.08 -0.85 -5.37 0.05 -1.75 
sig level d(lnw,4)(-4) - 1.00 - 5.00 1.00 - 1.00 - 10.00 
Coefficient d(lnw,4)(-5) - -0.10 0.11 -0.06 - -0.29 -0.08 - - 
t-Statistic d(lnw,4)(-5) - -2.54 1.85 -1.92 - -5.08 -2.62 - - 
sig level d(lnw,4)(-5) - 5.00 10.00 10.00 - 1.00 1.00 - - 
Coefficient d(lnw,4)(-6) 0.10 0.10 -0.23 - - - - -0.11 - 
t-Statistic d(lnw,4)(-6) 2.74 2.06 -4.15 - - - - -4.32 - 
sig level d(lnw,4)(-6) 1.00 5.00 1.00 - - - - 1.00 - 
Coefficient d(lnw,4)(-7) - - - - - -0.10 - - - 
t-Statistic d(lnw,4)(-7) - - - - - -1.69 - - - 
sig level d(lnw,4)(-7) - - - - - 10.00 - - - 
Coefficient d(lnw,4)(-8) - -0.23 - -0.08 -0.18 -0.16 - - - 
t-Statistic d(lnw,4)(-8) - -6.21 - -4.12 -5.85 -2.99 - - - 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 1.00 - - - 
DW stat.   0.81 1.39 1.07 0.45 0.72 1.01 1.95 0.94 0.75 
Autocorr. a=.05   Yes ? ? Yes Yes ? ? ? Yes 
Adjusted R2   0.32 0.56 0.13 0.51 0.38 0.61 0.80 0.44 0.59 
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Table A.9: Estimation Results of Equation 4.2.1 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.05 -0.03 -0.04 0.02 -0.07 0.01 0.02 0.06 -0.01 
t-Statistic constant 7.42 -2.73 -5.20 3.73 -1.86 2.22 2.65 6.46 -1.17 
sig level constant 1.00 1.00 1.00 1.00 10.00 5.00 1.00 1.00 - 
Coefficient d(lnq,4) -0.08 0.03 0.01 -0.01 0.49 0.08 0.24 0.02 -0.05 
t-Statistic d(lnq,4) -2.55 1.04 0.22 -0.36 2.90 3.65 6.31 0.57 -2.02 
sig level d(lnq,4) 5.00 - - - 1.00 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-1) 0.11 0.02 0.01 0.12 0.02 0.00 0.09 0.04 0.02 
t-Statistic d(lnq,4)(-1) 2.55 0.36 0.13 3.08 0.07 0.06 2.18 0.82 1.13 
sig level d(lnq,4)(-1) 5.00 - - 1.00 - - 5.00 - - 
Coefficient d(lnq,4)(-2) -0.10 0.07 0.08 -0.05 -0.30 0.04 0.15 0.08 0.02 
t-Statistic d(lnq,4)(-2) -2.59 1.53 2.21 -1.39 -1.79 2.14 3.75 1.63 1.16 
sig level d(lnq,4)(-2) 1.00 - 5.00 - 10.00 5.00 1.00 - - 
Coefficient d(lnq,4)(-3) 0.03 -0.18 -0.11 -0.07 0.17 0.11 -0.02 0.11 0.11 
t-Statistic d(lnq,4)(-3) 0.61 -4.41 -2.89 -1.83 0.87 4.85 -0.42 2.16 5.08 
sig level d(lnq,4)(-3) - 1.00 1.00 10.00 - 1.00 - 5.00 1.00 
Coefficient d(lnq,4)(-4) 0.00 0.07 0.09 -0.02 0.13 0.00 0.04 0.06 0.09 
t-Statistic d(lnq,4)(-4) 0.09 1.68 2.38 -0.47 0.67 0.04 0.85 1.12 3.77 
sig level d(lnq,4)(-4) - 10.00 5.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) -0.14 -0.19 - - -0.93 - -0.08 -0.31 - 
t-Statistic d(lnq,4)(-5) -4.00 -4.44 - - -4.03 - -2.23 -5.61 - 
sig level d(lnq,4)(-5) 1.00 1.00 - - 1.00 - 5.00 1.00 - 
Coefficient d(lnq,4)(-6) - 0.07 - - - - - -0.19 - 
t-Statistic d(lnq,4)(-6) - 1.78 - - - - - -3.48 - 
sig level d(lnq,4)(-6) - 10.00 - - - - - 1.00 - 
Coefficient d(lnq,4)(-7) 0.07 -0.14 - - 0.65 0.05 - - 0.18 
t-Statistic d(lnq,4)(-7) 2.00 -3.79 - - 3.47 3.08 - - 9.09 
sig level d(lnq,4)(-7) 5.00 1.00 - - 1.00 1.00 - - 1.00 
Coefficient d(lnq,4)(-8) - - 0.08 -0.07 - 0.04 0.21 0.31 0.10 
t-Statistic d(lnq,4)(-8) - - 2.31 -2.33 - 2.36 7.56 6.33 4.87 
sig level d(lnq,4)(-8) - - 5.00 5.00 - 5.00 1.00 1.00 1.00 
Coefficient d(lnw,4)(-1) -0.04 0.02 0.03 0.11 -0.49 0.13 0.17 -0.15 -0.02 
t-Statistic d(lnw,4)(-1) -1.66 0.56 1.32 3.22 -4.86 6.34 4.55 -3.60 -1.19 
sig level d(lnw,4)(-1) 10.00 - - 1.00 1.00 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-2) 0.05 -0.04 -0.02 0.00 0.12 0.02 -0.11 -0.02 -0.05 
t-Statistic d(lnw,4)(-2) 1.57 -0.78 -0.54 0.07 1.11 1.00 -2.29 -0.48 -2.07 
sig level d(lnw,4)(-2) - - - - - - 5.00 - 5.00 
Coefficient d(lnw,4)(-3) -0.05 0.08 0.00 -0.02 0.49 -0.09 -0.11 -0.14 -0.05 
t-Statistic d(lnw,4)(-3) -1.44 1.49 0.13 -0.51 4.10 -4.59 -2.32 -2.76 -2.62 
sig level d(lnw,4)(-3) - - - - 1.00 1.00 5.00 1.00 1.00 
Coefficient d(lnw,4)(-4) 0.03 -0.08 -0.05 -0.13 0.16 -0.14 0.07 -0.15 -0.08 
t-Statistic d(lnw,4)(-4) 1.06 -1.72 -1.84 -3.80 1.50 -8.89 1.62 -3.36 -3.45 
sig level d(lnw,4)(-4) - 10.00 10.00 1.00 - 1.00 - 1.00 1.00 
Coefficient d(lnw,4)(-5) - - -0.07 0.09 - 0.07 - -0.11 - 
t-Statistic d(lnw,4)(-5) - - -2.88 2.63 - 4.12 - -2.85 - 
sig level d(lnw,4)(-5) - - 1.00 1.00 - 1.00 - 1.00 - 
Coefficient d(lnw,4)(-6) - - - -0.11 - - - - -0.08 
t-Statistic d(lnw,4)(-6) - - - -3.34 - - - - -4.52 
sig level d(lnw,4)(-6) - - - 1.00 - - - - 1.00 
Coefficient d(lnw,4)(-7) -0.11 -0.15 0.05 - - -0.04 -0.26 -0.12 - 
t-Statistic d(lnw,4)(-7) -5.62 -4.40 2.54 - - -2.84 -6.54 -2.88 - 
sig level d(lnw,4)(-7) 1.00 1.00 5.00 - - 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-8) - - - -0.12 -0.40 -0.08 -0.17 -0.11 -0.11 
t-Statistic d(lnw,4)(-8) - - - -5.37 -4.87 -5.88 -5.39 -2.66 -6.63 
sig level d(lnw,4)(-8) - - - 1.00 1.00 1.00 1.00 1.00 1.00 
DW stat.   0.65 0.94 0.41 1.01 0.95 0.76 0.65 1.13 0.72 
Autocorr. a=.05   Yes ? Yes ? ? Yes Yes ? Yes 
Adjusted R2   0.04 0.44 0.09 0.52 0.38 0.57 0.75 0.72 0.62 
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Table A.9: Estimation Results of Equation 4.2.1 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 

  Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.10 0.05 
t-Statistic constant 0.16 0.83 -0.31 0.43 0.75 1.70 1.72 6.01 3.29 
sig level constant - - - - - 10.00 10.00 1.00 1.00 
Coefficient d(lnq,4) 0.19 0.29 -0.01 0.41 0.17 0.15 0.10 0.07 0.38 
t-Statistic d(lnq,4) 5.69 3.38 -0.32 10.01 5.18 4.41 6.86 2.40 7.68 
sig level d(lnq,4) 1.00 1.00 - 1.00 1.00 1.00 1.00 5.00 1.00 
Coefficient d(lnq,4)(-1) 0.15 0.17 0.08 0.19 0.10 0.24 0.17 -0.02 0.04 
t-Statistic d(lnq,4)(-1) 4.04 2.05 2.04 3.98 2.68 6.18 9.34 -0.63 0.59 
sig level d(lnq,4)(-1) 1.00 5.00 5.00 1.00 1.00 1.00 1.00 - - 
Coefficient d(lnq,4)(-2) -0.04 -0.21 0.13 0.06 0.09 0.18 0.12 0.07 0.00 
t-Statistic d(lnq,4)(-2) -1.23 -2.49 3.09 1.13 2.44 4.44 5.98 1.82 -0.05 
sig level d(lnq,4)(-2) - 5.00 1.00 - 5.00 1.00 1.00 10.00 - 
Coefficient d(lnq,4)(-3) 0.06 -0.09 0.10 0.14 0.04 0.19 0.03 0.00 -0.04 
t-Statistic d(lnq,4)(-3) 1.67 -1.11 2.30 2.92 1.14 4.74 1.52 -0.09 -0.71 
sig level d(lnq,4)(-3) 10.00 - 5.00 1.00 - 1.00 - - - 
Coefficient d(lnq,4)(-4) -0.04 0.07 0.04 0.07 -0.10 0.10 -0.03 0.02 -0.01 
t-Statistic d(lnq,4)(-4) -1.08 0.75 0.80 1.40 -3.24 2.49 -1.31 0.65 -0.28 
sig level d(lnq,4)(-4) - - - - 1.00 5.00 - - - 
Coefficient d(lnq,4)(-5) -0.10 0.21 - - - - 0.04 - - 
t-Statistic d(lnq,4)(-5) -2.85 2.67 - - - - 2.29 - - 
sig level d(lnq,4)(-5) 1.00 1.00 - - - - 5.00 - - 
Coefficient d(lnq,4)(-6) - - - -0.13 - 0.07 - 0.07 - 
t-Statistic d(lnq,4)(-6) - - - -3.23 - 2.29 - 2.48 - 
sig level d(lnq,4)(-6) - - - 1.00 - 5.00 - 5.00 - 
Coefficient d(lnq,4)(-7) - - 0.08 - - - 0.04 - - 
t-Statistic d(lnq,4)(-7) - - 2.20 - - - 2.62 - - 
sig level d(lnq,4)(-7) - - 5.00 - - - 1.00 - - 
Coefficient d(lnq,4)(-8) - 0.15 0.07 -0.15 -0.13 0.17 -0.03 0.05 -0.08 
t-Statistic d(lnq,4)(-8) - 2.43 2.10 -4.46 -5.33 5.69 -1.74 1.97 -1.78 
sig level d(lnq,4)(-8) - 5.00 5.00 1.00 1.00 1.00 10.00 5.00 10.00 
Coefficient d(lnw,4)(-1) -0.06 -0.05 -0.02 -0.03 -0.05 -0.17 -0.02 -0.03 0.04 
t-Statistic d(lnw,4)(-1) -2.01 -1.24 -0.61 -0.91 -1.42 -3.23 -0.59 -0.42 0.67 
sig level d(lnw,4)(-1) 5.00 - - - - 1.00 - - - 
Coefficient d(lnw,4)(-2) 0.01 -0.01 -0.03 -0.02 0.04 -0.10 -0.06 -0.20 0.13 
t-Statistic d(lnw,4)(-2) 0.29 -0.21 -0.80 -0.52 1.03 -1.55 -1.28 -2.45 2.33 
sig level d(lnw,4)(-2) - - - - - - - 5.00 5.00 
Coefficient d(lnw,4)(-3) -0.10 -0.18 -0.05 -0.08 -0.05 -0.21 -0.07 -0.17 -0.40 
t-Statistic d(lnw,4)(-3) -2.99 -3.76 -1.06 -2.42 -1.59 -3.33 -1.55 -2.21 -7.28 
sig level d(lnw,4)(-3) 1.00 1.00 - 5.00 - 1.00 - 5.00 1.00 
Coefficient d(lnw,4)(-4) -0.05 0.02 -0.21 -0.11 -0.11 -0.06 -0.09 -0.13 -0.16 
t-Statistic d(lnw,4)(-4) -1.65 0.43 -4.79 -3.29 -3.48 -1.14 -2.52 -1.56 -3.18 
sig level d(lnw,4)(-4) 10.00 - 1.00 1.00 1.00 - 5.00 - 1.00 
Coefficient d(lnw,4)(-5) - - 0.18 -0.07 0.06 -0.18 - - -0.12 
t-Statistic d(lnw,4)(-5) - - 4.97 -2.51 2.08 -4.23 - - -2.34 
sig level d(lnw,4)(-5) - - 1.00 5.00 5.00 1.00 - - 5.00 
Coefficient d(lnw,4)(-6) 0.09 -0.22 - - - - - -0.23 -0.12 
t-Statistic d(lnw,4)(-6) 2.76 -5.81 - - - - - -3.65 -2.41 
sig level d(lnw,4)(-6) 1.00 1.00 - - - - - 1.00 5.00 
Coefficient d(lnw,4)(-7) - - - - -0.10 - 0.07 - -0.36 
t-Statistic d(lnw,4)(-7) - - - - -4.37 - 2.43 - -7.23 
sig level d(lnw,4)(-7) - - - - 1.00 - 5.00 - 1.00 
Coefficient d(lnw,4)(-8) -0.14 - -0.11 - - -0.13 -0.05 -0.17 - 
t-Statistic d(lnw,4)(-8) -5.21 - -3.78 - - -3.78 -2.04 -3.03 - 
sig level d(lnw,4)(-8) 1.00 - 1.00 - - 1.00 5.00 1.00 - 
DW stat.   0.81 0.70 0.58 0.40 0.51 1.28 0.35 0.66 0.88 
Autocorr. a=.05   Yes Yes Yes Yes Yes ? Yes Yes ? 
Adjusted R2   0.47 0.33 0.25 0.51 0.49 0.80 0.87 0.39 0.62 
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Table A.10: Estimation Results of Equation 4.2.2 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.00 -0.01 -0.06 0.02 0.06 -0.02 -0.01 -0.04 0.05 
t-Statistic constant -0.51 -0.67 -4.70 2.02 3.58 -1.25 -0.72 -3.30 2.18 
sig level constant - - 1.00 5.00 1.00 - - 1.00 5.00 
Coefficient d(lnq,4) 0.34 0.23 0.21 0.31 0.43 0.61 0.09 0.28 0.38 
t-Statistic d(lnq,4) 4.60 4.45 4.03 4.74 6.21 8.81 2.03 5.04 8.29 
sig level d(lnq,4) 1.00 1.00 1.00 1.00 1.00 1.00 5.00 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.17 -0.06 0.06 0.11 0.04 0.01 0.16 0.11 0.07 
t-Statistic d(lnq,4)(-1) 2.67 -0.97 1.28 1.35 0.42 0.18 3.59 1.64 1.35 
sig level d(lnq,4)(-1) 1.00 - - - - - 1.00 - - 
Coefficient d(lnq,4)(-2) 0.21 0.08 -0.11 0.06 -0.02 0.02 -0.14 0.01 0.19 
t-Statistic d(lnq,4)(-2) 3.33 1.64 -2.27 0.72 -0.22 0.24 -3.50 0.23 3.84 
sig level d(lnq,4)(-2) 1.00 - 5.00 - - - 1.00 - 1.00 
Coefficient d(lnq,4)(-3) 0.01 0.08 -0.06 0.05 0.04 0.14 0.16 0.07 0.02 
t-Statistic d(lnq,4)(-3) 0.14 1.65 -1.22 0.58 0.42 1.61 3.46 1.14 0.44 
sig level d(lnq,4)(-3) - 10.00 - - - - 1.00 - - 
Coefficient d(lnq,4)(-4) -0.09 0.29 0.32 0.05 -0.13 0.13 0.03 0.12 0.11 
t-Statistic d(lnq,4)(-4) -1.14 5.38 5.74 0.54 -1.62 1.61 0.56 1.99 2.23 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - 5.00 5.00 
Coefficient d(lnq,4)(-5) - 0.22 0.11 -0.18 - 0.19 0.40 0.17 - 
t-Statistic d(lnq,4)(-5) - 4.12 2.09 -2.33 - 3.09 8.58 3.07 - 
sig level d(lnq,4)(-5) - 1.00 5.00 5.00 - 1.00 1.00 1.00 - 
Coefficient d(lnq,4)(-6) - - - -0.13 - - - - - 
t-Statistic d(lnq,4)(-6) - - - -1.69 - - - - - 
sig level d(lnq,4)(-6) - - - 10.00 - - - - - 
Coefficient d(lnq,4)(-7) - -0.10 - - - 0.23 0.23 - -0.12 
t-Statistic d(lnq,4)(-7) - -2.03 - - - 3.49 4.81 - -2.54 
sig level d(lnq,4)(-7) - 5.00 - - - 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-8) - - - 0.13 - 0.21 0.11 - -0.09 
t-Statistic d(lnq,4)(-8) - - - 1.92 - 3.21 2.29 - -1.91 
sig level d(lnq,4)(-8) - - - 10.00 - 1.00 5.00 - 10.00 
Coefficient d(lnw,4)(-1) 0.06 0.19 0.05 -0.02 -0.20 0.01 -0.14 -0.06 0.00 
t-Statistic d(lnw,4)(-1) 1.84 4.23 1.09 -0.53 -4.70 0.12 -3.42 -1.48 -0.04 
sig level d(lnw,4)(-1) 10.00 1.00 - - 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-2) -0.03 -0.15 0.02 -0.07 -0.03 -0.14 -0.06 -0.09 0.05 
t-Statistic d(lnw,4)(-2) -0.81 -3.61 0.43 -1.58 -0.68 -2.28 -1.39 -1.99 0.88 
sig level d(lnw,4)(-2) - 1.00 - - - 5.00 - 5.00 - 
Coefficient d(lnw,4)(-3) -0.12 0.13 0.10 -0.08 0.04 0.02 -0.28 -0.01 -0.05 
t-Statistic d(lnw,4)(-3) -3.41 2.98 1.94 -1.83 0.92 0.39 -6.56 -0.37 -0.90 
sig level d(lnw,4)(-3) 1.00 1.00 10.00 10.00 - - 1.00 - - 
Coefficient d(lnw,4)(-4) -0.05 -0.12 0.07 -0.08 -0.20 0.03 -0.15 -0.07 -0.05 
t-Statistic d(lnw,4)(-4) -1.47 -2.67 1.40 -1.88 -4.72 0.50 -3.48 -2.28 -0.84 
sig level d(lnw,4)(-4) - 1.00 - 10.00 1.00 - 1.00 5.00 - 
Coefficient d(lnw,4)(-5) - -0.08 - -0.07 - -0.27 -0.10 - - 
t-Statistic d(lnw,4)(-5) - -1.99 - -1.93 - -4.60 -2.35 - - 
sig level d(lnw,4)(-5) - 5.00 - 10.00 - 1.00 5.00 - - 
Coefficient d(lnw,4)(-6) 0.09 - -0.23 - - -0.14 - -0.08 - 
t-Statistic d(lnw,4)(-6) 2.88 - -4.81 - - -2.64 - -2.31 - 
sig level d(lnw,4)(-6) 1.00 - 1.00 - - 1.00 - 5.00 - 
Coefficient d(lnw,4)(-7) - - - - - - - - - 
t-Statistic d(lnw,4)(-7) - - - - - - - - - 
sig level d(lnw,4)(-7) - - - - - - - - - 
Coefficient d(lnw,4)(-8) - -0.19 - -0.09 -0.14 - - - -0.18 
t-Statistic d(lnw,4)(-8) - -5.15 - -3.71 -4.37 - - - -3.39 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 - - - 1.00 
DW stat.   0.83 1.53 1.22 0.45 0.79 1.00 2.33 0.92 0.85 
Autocorr. a=.05   Yes ? ? Yes Yes ? ? ? Yes 
Adjusted R2   0.34 0.59 0.23 0.54 0.42 0.55 0.76 0.36 0.65 
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Table A.10: Estimation Results of Equation 4.2.2 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.05 -0.03 -0.05 0.02 -0.10 0.02 0.01 0.05 -0.03 
t-Statistic constant 6.89 -2.62 -4.88 3.42 -1.99 2.31 1.18 4.32 -2.09 
sig level constant 1.00 1.00 1.00 1.00 5.00 5.00 - 1.00 5.00 
Coefficient d(lnq,4) 0.02 0.09 -0.21 0.09 0.67 0.20 0.33 0.12 0.25 
t-Statistic d(lnq,4) 0.62 2.09 -2.73 2.64 2.97 7.11 7.32 2.14 5.54 
sig level d(lnq,4) - 5.00 1.00 1.00 1.00 1.00 1.00 5.00 1.00 
Coefficient d(lnq,4)(-1) -0.01 -0.03 0.30 0.05 0.00 0.02 0.07 0.15 -0.03 
t-Statistic d(lnq,4)(-1) -0.18 -0.62 3.78 1.20 -0.01 0.75 1.28 2.49 -0.73 
sig level d(lnq,4)(-1) - - 1.00 - - - - 5.00 - 
Coefficient d(lnq,4)(-2) -0.02 0.08 0.18 0.01 -0.21 0.07 0.08 0.03 -0.01 
t-Statistic d(lnq,4)(-2) -0.57 1.66 2.22 0.35 -0.96 2.75 1.57 0.54 -0.20 
sig level d(lnq,4)(-2) - 10.00 5.00 - - 1.00 - - - 
Coefficient d(lnq,4)(-3) 0.05 -0.17 -0.30 0.02 -0.08 0.06 -0.03 0.14 0.11 
t-Statistic d(lnq,4)(-3) 1.52 -3.44 -3.86 0.46 -0.40 2.16 -0.73 2.26 2.57 
sig level d(lnq,4)(-3) - 1.00 1.00 - - 5.00 - 5.00 5.00 
Coefficient d(lnq,4)(-4) -0.12 0.07 0.07 0.02 0.26 -0.07 0.12 0.03 0.08 
t-Statistic d(lnq,4)(-4) -4.02 1.34 0.84 0.46 0.98 -1.88 2.42 0.44 1.77 
sig level d(lnq,4)(-4) 1.00 - - - - 10.00 5.00 - 10.00 
Coefficient d(lnq,4)(-5) - -0.19 0.26 -0.14 -0.80 0.05 - -0.38 - 
t-Statistic d(lnq,4)(-5) - -4.44 3.69 -3.37 -3.33 1.87 - -5.39 - 
sig level d(lnq,4)(-5) - 1.00 1.00 1.00 1.00 10.00 - 1.00 - 
Coefficient d(lnq,4)(-6) - - - 0.11 - - - - - 
t-Statistic d(lnq,4)(-6) - - - 3.15 - - - - - 
sig level d(lnq,4)(-6) - - - 1.00 - - - - - 
Coefficient d(lnq,4)(-7) - -0.15 - - - 0.06 - - 0.21 
t-Statistic d(lnq,4)(-7) - -4.57 - - - 2.87 - - 5.55 
sig level d(lnq,4)(-7) - 1.00 - - - 1.00 - - 1.00 
Coefficient d(lnq,4)(-8) - - 0.18 - 0.76 -0.04 0.19 0.26 0.11 
t-Statistic d(lnq,4)(-8) - - 2.91 - 3.81 -1.66 6.11 4.45 2.76 
sig level d(lnq,4)(-8) - - 1.00 - 1.00 10.00 1.00 1.00 1.00 
Coefficient d(lnw,4)(-1) 0.03 0.01 -0.04 0.07 -0.61 0.11 0.15 -0.22 -0.08 
t-Statistic d(lnw,4)(-1) 1.27 0.24 -0.95 2.14 -4.75 4.14 3.50 -4.57 -2.49 
sig level d(lnw,4)(-1) - - - 5.00 1.00 1.00 1.00 1.00 5.00 
Coefficient d(lnw,4)(-2) -0.02 -0.04 0.02 0.01 0.35 -0.03 -0.08 0.09 -0.03 
t-Statistic d(lnw,4)(-2) -0.64 -0.61 0.36 0.34 2.33 -1.11 -1.35 1.80 -0.75 
sig level d(lnw,4)(-2) - - - - 5.00 - - 10.00 - 
Coefficient d(lnw,4)(-3) -0.04 0.09 -0.02 -0.11 -0.11 -0.09 -0.08 -0.26 0.03 
t-Statistic d(lnw,4)(-3) -1.31 1.34 -0.44 -3.43 -0.67 -3.45 -1.33 -4.35 0.61 
sig level d(lnw,4)(-3) - - - 1.00 - 1.00 - 1.00 - 
Coefficient d(lnw,4)(-4) 0.05 -0.10 0.07 -0.04 0.83 -0.11 -0.01 -0.05 0.09 
t-Statistic d(lnw,4)(-4) 2.25 -1.76 1.33 -1.02 5.76 -4.95 -0.21 -1.19 2.60 
sig level d(lnw,4)(-4) 5.00 10.00 - - 1.00 1.00 - - 1.00 
Coefficient d(lnw,4)(-5) - - -0.22 0.06 - 0.06 - -0.11 - 
t-Statistic d(lnw,4)(-5) - - -4.86 1.71 - 2.92 - -2.40 - 
sig level d(lnw,4)(-5) - - 1.00 10.00 - 1.00 - 5.00 - 
Coefficient d(lnw,4)(-6) - 0.13 - -0.14 - - - - -0.12 
t-Statistic d(lnw,4)(-6) - 2.35 - -4.24 - - - - -2.99 
sig level d(lnw,4)(-6) - 5.00 - 1.00 - - - - 1.00 
Coefficient d(lnw,4)(-7) -0.15 -0.18 0.11 - -0.59 -0.06 -0.19 -0.19 -0.14 
t-Statistic d(lnw,4)(-7) -8.37 -3.61 2.45 - -4.70 -3.21 -3.87 -4.29 -3.73 
sig level d(lnw,4)(-7) 1.00 1.00 5.00 - 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnw,4)(-8) - - - -0.16 - -0.10 -0.14 - - 
t-Statistic d(lnw,4)(-8) - - - -7.10 - -5.32 -3.53 - - 
sig level d(lnw,4)(-8) - - - 1.00 - 1.00 1.00 - - 
DW stat.   0.80 0.93 0.99 1.36 1.03 1.05 0.75 1.23 1.11 
Autocorr. a=.05   Yes ? ? ? ? ? Yes ? ? 
Adjusted R2   0.23 0.41 0.06 0.62 0.27 0.62 0.76 0.72 0.51 



 75

Table A.10: Estimation Results of Equation 4.2.2 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 

  Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.02 -0.01 0.02 0.01 0.01 0.01 0.09 0.05 
t-Statistic constant -0.10 1.30 -0.71 1.22 0.92 2.10 1.16 4.86 3.04 
sig level constant - - - - - 5.00 - 1.00 1.00 
Coefficient d(lnq,4) 0.21 0.21 0.15 0.43 0.36 0.27 0.36 0.02 0.35 
t-Statistic d(lnq,4) 5.21 2.58 3.71 7.53 8.47 8.36 17.65 0.56 5.87 
sig level d(lnq,4) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-1) 0.17 0.22 0.00 0.16 0.01 0.28 0.07 0.07 0.05 
t-Statistic d(lnq,4)(-1) 4.04 2.82 -0.03 2.50 0.17 7.35 2.90 1.45 0.63 
sig level d(lnq,4)(-1) 1.00 1.00 - 5.00 - 1.00 1.00 - - 
Coefficient d(lnq,4)(-2) -0.02 0.06 0.11 -0.05 -0.03 0.14 0.04 -0.02 0.09 
t-Statistic d(lnq,4)(-2) -0.44 0.74 2.82 -0.69 -0.60 3.52 1.40 -0.53 1.32 
sig level d(lnq,4)(-2) - - 1.00 - - 1.00 - - - 
Coefficient d(lnq,4)(-3) -0.02 -0.03 0.07 0.17 0.06 0.16 0.06 0.01 -0.08 
t-Statistic d(lnq,4)(-3) -0.49 -0.37 1.80 2.77 1.28 4.16 1.89 0.17 -1.17 
sig level d(lnq,4)(-3) - - 10.00 1.00 - 1.00 10.00 - - 
Coefficient d(lnq,4)(-4) -0.11 -0.23 0.09 -0.02 -0.06 0.02 -0.07 0.05 -0.10 
t-Statistic d(lnq,4)(-4) -2.64 -2.89 2.02 -0.32 -1.36 0.46 -2.58 1.25 -1.87 
sig level d(lnq,4)(-4) 1.00 1.00 5.00 - - - 5.00 - 10.00 
Coefficient d(lnq,4)(-5) -0.09 - 0.10 - - - 0.07 0.07 - 
t-Statistic d(lnq,4)(-5) -2.02 - 2.67 - - - 2.92 1.95 - 
sig level d(lnq,4)(-5) 5.00 - 1.00 - - - 1.00 10.00 - 
Coefficient d(lnq,4)(-6) - - - -0.16 - 0.10 - - - 
t-Statistic d(lnq,4)(-6) - - - -3.09 - 3.20 - - - 
sig level d(lnq,4)(-6) - - - 1.00 - 1.00 - - - 
Coefficient d(lnq,4)(-7) - - - - - - -0.05 - - 
t-Statistic d(lnq,4)(-7) - - - - - - -3.16 - - 
sig level d(lnq,4)(-7) - - - - - - 1.00 - - 
Coefficient d(lnq,4)(-8) - 0.22 0.18 -0.12 - 0.21 - - - 
t-Statistic d(lnq,4)(-8) - 3.68 5.72 -2.79 - 7.33 - - - 
sig level d(lnq,4)(-8) - 1.00 1.00 1.00 - 1.00 - - - 
Coefficient d(lnw,4)(-1) -0.08 0.01 0.00 0.05 -0.04 -0.21 0.08 -0.05 0.08 
t-Statistic d(lnw,4)(-1) -2.35 0.33 -0.04 1.35 -0.97 -4.17 1.85 -0.57 1.23 
sig level d(lnw,4)(-1) 5.00 - - - - 1.00 10.00 - - 
Coefficient d(lnw,4)(-2) -0.01 0.01 -0.06 0.00 0.05 -0.08 -0.27 -0.22 0.09 
t-Statistic d(lnw,4)(-2) -0.23 0.30 -1.38 -0.10 1.16 -1.31 -4.76 -2.43 1.25 
sig level d(lnw,4)(-2) - - - - - - 1.00 5.00 - 
Coefficient d(lnw,4)(-3) -0.12 -0.29 -0.03 -0.10 0.01 -0.37 0.09 0.03 -0.35 
t-Statistic d(lnw,4)(-3) -2.95 -5.64 -0.70 -2.35 0.30 -6.14 1.63 0.28 -5.41 
sig level d(lnw,4)(-3) 1.00 1.00 - 5.00 - 1.00 - - 1.00 
Coefficient d(lnw,4)(-4) 0.02 0.01 -0.16 -0.14 -0.09 0.16 -0.11 -0.14 -0.14 
t-Statistic d(lnw,4)(-4) 0.56 0.28 -4.53 -3.50 -2.42 2.99 -2.62 -1.83 -2.51 
sig level d(lnw,4)(-4) - - 1.00 1.00 5.00 1.00 1.00 10.00 5.00 
Coefficient d(lnw,4)(-5) - - - - - -0.22 - - -0.15 
t-Statistic d(lnw,4)(-5) - - - - - -5.69 - - -2.45 
sig level d(lnw,4)(-5) - - - - - 1.00 - - 5.00 
Coefficient d(lnw,4)(-6) 0.08 - - - - - - - -0.22 
t-Statistic d(lnw,4)(-6) 2.22 - - - - - - - -3.55 
sig level d(lnw,4)(-6) 5.00 - - - - - - - 1.00 
Coefficient d(lnw,4)(-7) - -0.18 - -0.11 -0.19 - - -0.23 -0.28 
t-Statistic d(lnw,4)(-7) - -4.79 - -3.16 -6.85 - - -3.76 -4.62 
sig level d(lnw,4)(-7) - 1.00 - 1.00 1.00 - - 1.00 1.00 
Coefficient d(lnw,4)(-8) -0.15 - - - - -0.16 - - - 
t-Statistic d(lnw,4)(-8) -4.59 - - - - -4.90 - - - 
sig level d(lnw,4)(-8) 1.00 - - - - 1.00 - - - 
DW stat.   0.82 0.86 0.66 0.44 0.73 1.82 0.58 0.65 0.66 
Autocorr. a=.05   Yes Yes Yes Yes Yes ? Yes Yes Yes 
Adjusted R2   0.44 0.37 0.32 0.53 0.64 0.84 0.90 0.16 0.58 
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Table A.11: Estimation Results of Equation 4.2.3 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.01 0.01 -0.03 0.01 0.03 0.02 -0.01 0.04 0.05 
t-Statistic constant 0.73 1.27 -1.69 1.15 1.94 1.32 -1.15 2.41 2.80 
sig level constant - - 10.00 - 10.00 - - 5.00 1.00 
Coefficient d(lnq,4) 0.15 0.18 0.10 0.22 0.48 0.28 0.10 0.09 0.31 
t-Statistic d(lnq,4) 1.58 3.19 1.76 5.68 7.93 3.44 2.53 1.58 6.37 
sig level d(lnq,4) - 1.00 10.00 1.00 1.00 1.00 5.00 - 1.00 
Coefficient d(lnq,4)(-1) -0.02 -0.12 -0.01 -0.03 -0.16 -0.15 0.14 0.06 -0.21 
t-Statistic d(lnq,4)(-1) -0.15 -1.89 -0.15 -0.64 -1.98 -1.52 3.20 0.80 -3.28 
sig level d(lnq,4)(-1) - 10.00 - - 5.00 - 1.00 - 1.00 
Coefficient d(lnq,4)(-2) 0.17 -0.04 -0.05 0.01 -0.32 -0.02 -0.11 -0.10 0.16 
t-Statistic d(lnq,4)(-2) 1.79 -0.67 -0.90 0.24 -3.50 -0.21 -2.69 -1.48 2.93 
sig level d(lnq,4)(-2) 10.00 - - - 1.00 - 1.00 - 1.00 
Coefficient d(lnq,4)(-3) -0.21 0.13 0.03 -0.06 0.18 0.16 0.16 0.06 -0.17 
t-Statistic d(lnq,4)(-3) -2.07 2.09 0.47 -1.11 2.10 1.77 3.76 0.98 -3.35 
sig level d(lnq,4)(-3) 5.00 5.00 - - 5.00 10.00 1.00 - 1.00 
Coefficient d(lnq,4)(-4) -0.20 0.17 0.29 -0.06 0.08 -0.02 0.03 -0.11 0.22 
t-Statistic d(lnq,4)(-4) -1.61 2.57 4.45 -1.09 0.94 -0.18 0.77 -1.60 4.22 
sig level d(lnq,4)(-4) - 5.00 1.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) -0.01 0.09 -0.02 -0.07 -0.13 0.36 0.31 0.07 -0.17 
t-Statistic d(lnq,4)(-5) -0.07 1.60 -0.28 -1.34 -1.65 4.46 7.07 0.93 -3.17 
sig level d(lnq,4)(-5) - - - - - 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-6) 0.17 -0.14 -0.09 -0.05 -0.23 -0.19 0.06 0.03 0.04 
t-Statistic d(lnq,4)(-6) 1.66 -2.26 -1.45 -1.03 -2.79 -1.98 1.03 0.39 0.79 
sig level d(lnq,4)(-6) 10.00 5.00 - - 1.00 5.00 - - - 
Coefficient d(lnq,4)(-7) -0.07 -0.11 -0.10 0.08 0.05 0.15 0.17 -0.20 -0.15 
t-Statistic d(lnq,4)(-7) -0.66 -1.91 -1.55 1.71 0.73 1.83 3.59 -2.72 -3.15 
sig level d(lnq,4)(-7) - 10.00 - 10.00 - 10.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-8) 0.02 0.12 0.03 0.10 0.13 -0.05 0.12 -0.06 -0.04 
t-Statistic d(lnq,4)(-8) 0.18 2.19 0.41 2.30 1.99 -0.67 2.57 -1.02 -0.97 
sig level d(lnq,4)(-8) - 5.00 - 5.00 5.00 - 5.00 - - 
Coefficient d(lnw,4)(-1) -0.13 0.12 0.04 -0.02 -0.16 0.04 -0.12 0.05 0.14 
t-Statistic d(lnw,4)(-1) -2.45 1.96 0.65 -0.77 -4.15 0.77 -3.52 1.05 2.41 
sig level d(lnw,4)(-1) 5.00 10.00 - - 1.00 - 1.00 - 5.00 
Coefficient d(lnw,4)(-2) 0.05 -0.08 0.00 -0.08 0.09 -0.11 -0.09 -0.06 -0.08 
t-Statistic d(lnw,4)(-2) 0.83 -1.37 -0.03 -2.93 2.25 -1.73 -2.00 -1.12 -1.19 
sig level d(lnw,4)(-2) - - - 1.00 5.00 10.00 5.00 - - 
Coefficient d(lnw,4)(-3) -0.09 0.04 0.09 0.01 0.10 0.00 -0.18 0.03 0.08 
t-Statistic d(lnw,4)(-3) -1.56 0.65 1.34 0.37 2.30 0.02 -4.39 0.45 1.21 
sig level d(lnw,4)(-3) - - - - 5.00 - 1.00 - - 
Coefficient d(lnw,4)(-4) 0.10 -0.13 -0.15 -0.04 -0.27 -0.07 -0.16 -0.03 -0.20 
t-Statistic d(lnw,4)(-4) 1.58 -2.39 -2.41 -1.33 -6.15 -1.11 -3.54 -0.58 -3.46 
sig level d(lnw,4)(-4) - 5.00 5.00 - 1.00 - 1.00 - 1.00 
Coefficient d(lnw,4)(-5) -0.08 0.01 0.12 0.00 -0.06 -0.16 -0.08 0.05 0.20 
t-Statistic d(lnw,4)(-5) -1.42 0.11 1.93 -0.16 -1.44 -2.60 -2.07 1.37 3.36 
sig level d(lnw,4)(-5) - - 10.00 - - 1.00 5.00 - 1.00 
Coefficient d(lnw,4)(-6) 0.15 0.10 -0.23 -0.03 0.15 0.11 0.03 -0.08 -0.14 
t-Statistic d(lnw,4)(-6) 2.77 1.54 -2.92 -1.09 3.25 1.60 0.71 -1.91 -2.27 
sig level d(lnw,4)(-6) 1.00 - 1.00 - 1.00 - - 10.00 5.00 
Coefficient d(lnw,4)(-7) -0.09 -0.06 0.12 0.10 -0.01 -0.19 0.03 -0.03 0.15 
t-Statistic d(lnw,4)(-7) -1.70 -1.06 1.45 3.26 -0.32 -2.91 0.63 -0.65 2.10 
sig level d(lnw,4)(-7) 10.00 - - 1.00 - 1.00 - - 5.00 
Coefficient d(lnw,4)(-8) -0.03 -0.18 -0.08 -0.09 -0.12 -0.08 -0.03 -0.02 -0.22 
t-Statistic d(lnw,4)(-8) -0.71 -3.27 -1.16 -4.05 -3.35 -1.34 -0.85 -0.43 -3.64 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 - - - 1.00 
Coefficient d(lnemp,4)(-1) 0.68 0.37 0.31 0.72 0.70 0.56 0.07 0.62 0.71 
t-Statistic d(lnemp,4)(-1) 7.25 3.97 3.60 16.96 10.24 5.58 0.67 7.36 9.93 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 - 1.00 1.00 
Adjusted R2  0.54 0.53 0.14 0.87 0.71 0.71 0.76 0.60 0.82 
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Table A.11: Estimation Results of Equation 4.2.3 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.01 -0.01 0.00 0.01 0.01 0.01 0.01 0.03 -0.01 
t-Statistic constant 1.48 -1.19 -0.70 1.91 0.18 1.80 1.33 3.29 -1.00 
sig level constant - - - 10.00 - 10.00 - 1.00 - 
Coefficient d(lnq,4) 0.04 0.04 0.03 0.02 0.57 0.12 0.13 0.03 -0.02 
t-Statistic d(lnq,4) 1.19 0.89 0.64 0.64 3.44 5.62 3.72 0.69 -0.69 
sig level d(lnq,4) - - - - 1.00 1.00 1.00 - - 
Coefficient d(lnq,4)(-1) 0.03 -0.02 0.04 0.11 -0.49 -0.03 0.00 0.05 0.07 
t-Statistic d(lnq,4)(-1) 0.71 -0.41 0.78 2.75 -2.41 -1.35 0.10 0.99 3.05 
sig level d(lnq,4)(-1) - - - 1.00 5.00 - - - 1.00 
Coefficient d(lnq,4)(-2) -0.09 0.07 -0.01 -0.12 -0.26 0.04 0.00 -0.02 0.02 
t-Statistic d(lnq,4)(-2) -2.54 1.26 -0.28 -2.82 -1.31 1.74 -0.04 -0.49 0.64 
sig level d(lnq,4)(-2) 5.00 - - 1.00 - 10.00 - - - 
Coefficient d(lnq,4)(-3) 0.16 -0.24 -0.14 0.03 0.41 0.07 -0.05 0.08 0.06 
t-Statistic d(lnq,4)(-3) 4.18 -4.49 -2.84 0.69 2.25 2.55 -1.09 1.60 2.48 
sig level d(lnq,4)(-3) 1.00 1.00 1.00 - 5.00 5.00 - - 5.00 
Coefficient d(lnq,4)(-4) -0.06 0.20 0.16 0.00 -0.10 -0.04 -0.03 0.05 0.01 
t-Statistic d(lnq,4)(-4) -1.44 3.35 3.19 -0.08 -0.46 -1.35 -0.75 0.90 0.56 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - - 
Coefficient d(lnq,4)(-5) -0.10 -0.29 -0.03 -0.04 -0.78 0.01 -0.03 -0.24 0.00 
t-Statistic d(lnq,4)(-5) -2.48 -5.11 -0.68 -0.81 -3.61 0.36 -0.68 -4.64 -0.07 
sig level d(lnq,4)(-5) 5.00 1.00 - - 1.00 - - 1.00 - 
Coefficient d(lnq,4)(-6) 0.12 0.20 -0.02 0.07 0.40 -0.01 0.05 -0.10 0.02 
t-Statistic d(lnq,4)(-6) 2.87 3.54 -0.38 1.67 1.74 -0.22 1.12 -1.86 0.77 
sig level d(lnq,4)(-6) 1.00 1.00 - 10.00 10.00 - - 10.00 - 
Coefficient d(lnq,4)(-7) 0.00 -0.22 0.03 -0.08 0.61 0.04 0.06 0.10 0.11 
t-Statistic d(lnq,4)(-7) 0.04 -4.09 0.74 -1.72 2.84 1.50 1.47 1.78 4.82 
sig level d(lnq,4)(-7) - 1.00 - 10.00 1.00 - - 10.00 1.00 
Coefficient d(lnq,4)(-8) 0.00 0.10 0.04 0.00 -0.63 0.02 0.04 0.17 -0.02 
t-Statistic d(lnq,4)(-8) 0.09 2.15 0.98 0.02 -2.90 1.11 0.99 3.32 -0.81 
sig level d(lnq,4)(-8) - 5.00 - - 1.00 - - 1.00 - 
Coefficient d(lnw,4)(-1) 0.08 0.10 0.07 0.07 -0.17 0.06 0.07 -0.15 -0.04 
t-Statistic d(lnw,4)(-1) 2.79 1.81 2.84 1.81 -1.29 2.67 2.10 -3.50 -1.80 
sig level d(lnw,4)(-1) 1.00 10.00 1.00 10.00 - 1.00 5.00 1.00 10.00 
Coefficient d(lnw,4)(-2) 0.00 -0.10 -0.04 0.00 0.24 -0.06 -0.13 0.09 -0.01 
t-Statistic d(lnw,4)(-2) -0.13 -1.59 -1.36 0.10 1.68 -2.69 -2.65 1.76 -0.56 
sig level d(lnw,4)(-2) - - - - 10.00 1.00 1.00 10.00 - 
Coefficient d(lnw,4)(-3) -0.06 0.11 -0.03 -0.10 0.20 -0.07 -0.06 -0.15 0.02 
t-Statistic d(lnw,4)(-3) -1.96 1.64 -1.06 -2.13 1.36 -3.47 -1.31 -2.95 0.70 
sig level d(lnw,4)(-3) 10.00 - - 5.00 - 1.00 - 1.00 - 
Coefficient d(lnw,4)(-4) 0.04 -0.14 -0.02 -0.02 0.03 -0.07 0.15 -0.08 -0.05 
t-Statistic d(lnw,4)(-4) 1.34 -2.17 -0.66 -0.45 0.20 -3.40 3.06 -2.06 -1.89 
sig level d(lnw,4)(-4) - 5.00 - - - 1.00 1.00 5.00 10.00 
Coefficient d(lnw,4)(-5) 0.04 0.04 -0.03 0.05 -0.12 0.08 -0.09 -0.11 -0.02 
t-Statistic d(lnw,4)(-5) 1.24 0.64 -1.10 1.44 -0.90 4.18 -1.88 -2.76 -0.75 
sig level d(lnw,4)(-5) - - - - - 1.00 10.00 1.00 - 
Coefficient d(lnw,4)(-6) -0.05 0.07 0.06 -0.11 0.07 0.00 -0.02 0.09 -0.04 
t-Statistic d(lnw,4)(-6) -1.58 1.07 1.90 -2.64 0.57 -0.10 -0.49 2.02 -1.73 
sig level d(lnw,4)(-6) - - 10.00 1.00 - - - 5.00 10.00 
Coefficient d(lnw,4)(-7) -0.07 -0.15 0.02 0.05 -0.20 -0.04 -0.24 -0.10 0.05 
t-Statistic d(lnw,4)(-7) -2.29 -2.20 0.67 1.25 -1.55 -2.41 -4.73 -2.25 1.89 
sig level d(lnw,4)(-7) 5.00 5.00 - - - 5.00 1.00 5.00 10.00 
Coefficient d(lnw,4)(-8) 0.02 0.01 -0.03 -0.08 -0.04 -0.05 0.15 -0.03 -0.05 
t-Statistic d(lnw,4)(-8) 0.81 0.21 -1.21 -2.46 -0.36 -3.16 3.24 -0.80 -2.32 
sig level d(lnw,4)(-8) - - - 5.00 - 1.00 1.00 - 5.00 
Coefficient d(lnemp,4)(-1) 0.73 0.52 0.82 0.55 0.75 0.71 0.71 0.40 0.70 
t-Statistic d(lnemp,4)(-1) 10.65 4.97 12.47 6.43 7.58 9.64 11.39 4.97 10.02 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adjusted R2  0.49 0.51 0.63 0.66 0.63 0.79 0.88 0.75 0.80 
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Table A.11: Estimation Results of Equation 4.2.3 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.01 0.02 0.01 0.01 0.01 0.00 0.03 0.02 
t-Statistic constant -0.26 0.39 2.08 1.79 0.94 1.25 0.86 2.44 1.29 
sig level constant - - 5.00 10.00 - - - 5.00 - 
Coefficient d(lnq,4) 0.22 0.15 -0.03 0.30 0.14 0.16 0.12 0.05 0.34 
t-Statistic d(lnq,4) 6.08 1.61 -0.73 5.25 3.45 4.45 12.25 1.91 5.91 
sig level d(lnq,4) 1.00 - - 1.00 1.00 1.00 1.00 10.00 1.00 
Coefficient d(lnq,4)(-1) -0.05 0.07 0.06 -0.06 0.02 0.20 0.09 0.01 -0.18 
t-Statistic d(lnq,4)(-1) -1.12 0.72 1.35 -0.77 0.31 4.63 6.43 0.32 -2.42 
sig level d(lnq,4)(-1) - - - - - 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-2) -0.02 -0.34 -0.02 -0.05 0.04 0.04 -0.04 0.01 0.02 
t-Statistic d(lnq,4)(-2) -0.49 -3.30 -0.50 -0.68 0.89 0.81 -2.72 0.21 0.27 
sig level d(lnq,4)(-2) - 1.00 - - - - 1.00 - - 
Coefficient d(lnq,4)(-3) 0.05 0.10 0.01 0.07 -0.04 0.10 -0.08 -0.05 -0.05 
t-Statistic d(lnq,4)(-3) 1.30 1.01 0.29 1.15 -0.74 2.18 -5.47 -1.25 -0.70 
sig level d(lnq,4)(-3) - - - - - 5.00 1.00 - - 
Coefficient d(lnq,4)(-4) -0.02 -0.04 -0.12 -0.07 -0.04 -0.02 -0.02 0.05 0.05 
t-Statistic d(lnq,4)(-4) -0.54 -0.39 -2.66 -1.14 -0.91 -0.34 -1.08 1.51 0.64 
sig level d(lnq,4)(-4) - - 1.00 - - - - - - 
Coefficient d(lnq,4)(-5) -0.10 0.16 0.04 -0.11 -0.06 0.01 0.02 0.03 0.00 
t-Statistic d(lnq,4)(-5) -2.24 1.61 1.02 -1.56 -1.26 0.12 1.38 0.95 0.01 
sig level d(lnq,4)(-5) 5.00 - - - - - - - - 
Coefficient d(lnq,4)(-6) 0.10 -0.07 -0.08 -0.04 0.06 0.05 -0.01 -0.02 -0.09 
t-Statistic d(lnq,4)(-6) 2.48 -0.71 -2.02 -0.65 1.36 1.17 -0.77 -0.74 -1.37 
sig level d(lnq,4)(-6) 5.00 - 5.00 - - - - - - 
Coefficient d(lnq,4)(-7) -0.04 0.19 0.05 0.00 -0.03 0.02 0.03 -0.01 0.09 
t-Statistic d(lnq,4)(-7) -0.95 1.87 1.23 -0.06 -0.73 0.47 1.84 -0.38 1.27 
sig level d(lnq,4)(-7) - 10.00 - - - - 10.00 - - 
Coefficient d(lnq,4)(-8) 0.08 -0.06 -0.04 -0.06 -0.02 0.07 -0.04 0.07 -0.04 
t-Statistic d(lnq,4)(-8) 2.04 -0.69 -1.13 -1.15 -0.68 1.85 -3.73 2.79 -0.73 
sig level d(lnq,4)(-8) 5.00 - - - - 10.00 1.00 1.00 - 
Coefficient d(lnw,4)(-1) -0.04 -0.03 0.03 0.00 -0.05 -0.16 -0.06 -0.17 0.00 
t-Statistic d(lnw,4)(-1) -1.03 -0.70 0.80 0.05 -1.36 -3.02 -2.89 -3.09 0.02 
sig level d(lnw,4)(-1) - - - - - 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-2) 0.01 -0.01 -0.03 0.01 0.03 -0.03 -0.03 -0.04 0.08 
t-Statistic d(lnw,4)(-2) 0.19 -0.20 -0.74 0.29 0.63 -0.47 -1.09 -0.63 1.24 
sig level d(lnw,4)(-2) - - - - - - - - - 
Coefficient d(lnw,4)(-3) -0.05 -0.09 0.07 -0.12 -0.06 -0.13 -0.04 0.05 -0.39 
t-Statistic d(lnw,4)(-3) -1.19 -1.43 1.64 -2.94 -1.55 -1.80 -1.27 0.63 -6.33 
sig level d(lnw,4)(-3) - - - 1.00 - 10.00 - - 1.00 
Coefficient d(lnw,4)(-4) -0.06 0.06 -0.24 -0.05 -0.06 0.03 0.03 -0.19 0.05 
t-Statistic d(lnw,4)(-4) -1.45 0.98 -5.71 -1.27 -1.40 0.47 0.94 -3.03 0.79 
sig level d(lnw,4)(-4) - - 1.00 - - - - 1.00 - 
Coefficient d(lnw,4)(-5) 0.06 0.03 0.32 0.03 0.08 -0.15 0.07 -0.05 -0.01 
t-Statistic d(lnw,4)(-5) 1.52 0.53 7.30 0.75 1.88 -2.48 2.46 -0.73 -0.18 
sig level d(lnw,4)(-5) - - 1.00 - 10.00 5.00 5.00 - - 
Coefficient d(lnw,4)(-6) 0.01 -0.24 -0.19 0.09 -0.02 0.04 -0.01 0.03 -0.06 
t-Statistic d(lnw,4)(-6) 0.26 -3.85 -4.24 2.05 -0.51 0.70 -0.33 0.40 -0.98 
sig level d(lnw,4)(-6) - 1.00 1.00 5.00 - - - - - 
Coefficient d(lnw,4)(-7) 0.08 0.11 0.05 -0.06 -0.05 -0.03 0.02 -0.04 -0.22 
t-Statistic d(lnw,4)(-7) 1.90 1.73 1.26 -1.39 -1.25 -0.60 0.99 -0.50 -3.36 
sig level d(lnw,4)(-7) 10.00 10.00 - - - - - - 1.00 
Coefficient d(lnw,4)(-8) -0.19 0.00 -0.09 0.01 0.02 -0.06 -0.04 -0.06 0.13 
t-Statistic d(lnw,4)(-8) -5.53 -0.08 -2.55 0.22 0.47 -1.22 -2.09 -0.99 1.97 
sig level d(lnw,4)(-8) 1.00 - 5.00 - - - 5.00 - 5.00 
Coefficient d(lnemp,4)(-1) 0.56 0.64 0.84 0.76 0.68 0.45 0.88 0.68 0.61 
t-Statistic d(lnemp,4)(-1) 7.71 7.79 13.19 13.80 10.05 5.45 17.27 13.44 7.00 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adjusted R2  0.70 0.57 0.71 0.80 0.75 0.81 0.97 0.73 0.74 
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Table A.12: Estimation Results of Equation 4.2.4 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
  Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.00 0.00 -0.04 0.01 0.03 0.01 -0.01 0.01 0.06 
t-Statistic constant 0.03 0.11 -2.66 1.83 2.11 0.60 -0.91 0.61 3.52 
sig level constant - - 1.00 10.00 5.00 - - - 1.00 
Coefficient d(lnq,4) 0.14 0.20 0.15 0.28 0.47 0.31 0.07 0.13 0.29 
t-Statistic d(lnq,4) 1.58 3.26 2.70 5.50 7.31 3.23 1.67 2.20 5.78 
sig level d(lnq,4) - 1.00 1.00 1.00 1.00 1.00 10.00 5.00 1.00 
Coefficient d(lnq,4)(-1) 0.02 -0.13 -0.07 -0.10 -0.19 -0.20 0.15 0.12 -0.16 
t-Statistic d(lnq,4)(-1) 0.24 -1.88 -1.34 -1.70 -2.25 -1.81 3.02 1.62 -2.53 
sig level d(lnq,4)(-1) - 10.00 - 10.00 5.00 10.00 1.00 - 5.00 
Coefficient d(lnq,4)(-2) 0.09 0.06 -0.09 -0.01 -0.31 -0.08 -0.09 -0.06 0.13 
t-Statistic d(lnq,4)(-2) 1.05 0.95 -1.46 -0.24 -3.12 -0.75 -1.85 -0.94 2.40 
sig level d(lnq,4)(-2) - - - - 1.00 - 10.00 - 5.00 
Coefficient d(lnq,4)(-3) -0.17 0.09 0.03 -0.07 0.15 0.20 0.14 0.03 -0.11 
t-Statistic d(lnq,4)(-3) -1.82 1.39 0.46 -1.11 1.65 1.93 2.99 0.42 -2.15 
sig level d(lnq,4)(-3) 10.00 - - - 10.00 10.00 1.00 - 5.00 
Coefficient d(lnq,4)(-4) -0.14 0.24 0.33 -0.01 0.00 -0.06 0.03 -0.03 0.05 
t-Statistic d(lnq,4)(-4) -1.20 3.27 4.87 -0.10 -0.05 -0.65 0.68 -0.40 0.89 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - - 
Coefficient d(lnq,4)(-5) -0.02 0.14 -0.06 -0.06 -0.07 0.32 0.38 0.09 -0.05 
t-Statistic d(lnq,4)(-5) -0.20 2.21 -0.98 -0.95 -0.84 3.56 7.47 1.30 -1.03 
sig level d(lnq,4)(-5) - 5.00 - - - 1.00 1.00 - - 
Coefficient d(lnq,4)(-6) 0.14 -0.18 -0.04 -0.07 -0.21 -0.21 0.12 0.09 0.07 
t-Statistic d(lnq,4)(-6) 1.46 -2.61 -0.57 -1.14 -2.35 -1.99 1.97 1.39 1.38 
sig level d(lnq,4)(-6) - 1.00 - - 5.00 5.00 5.00 - - 
Coefficient d(lnq,4)(-7) -0.09 -0.06 -0.05 0.05 0.12 0.18 0.18 -0.19 -0.21 
t-Statistic d(lnq,4)(-7) -0.89 -0.98 -0.82 0.87 1.46 1.98 3.30 -2.73 -4.26 
sig level d(lnq,4)(-7) - - - - - 5.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-8) 0.16 0.10 0.01 0.10 0.09 -0.05 0.15 0.00 -0.02 
t-Statistic d(lnq,4)(-8) 1.79 1.64 0.19 1.69 1.38 -0.60 2.89 0.03 -0.46 
sig level d(lnq,4)(-8) 10.00 - - 10.00 - - 1.00 - - 
Coefficient d(lnw,4)(-1) -0.11 0.20 0.07 -0.06 -0.22 0.04 -0.15 0.05 0.12 
t-Statistic d(lnw,4)(-1) -2.14 3.01 1.17 -2.09 -5.31 0.71 -3.62 1.00 2.11 
sig level d(lnw,4)(-1) 5.00 1.00 - 5.00 1.00 - 1.00 - 5.00 
Coefficient d(lnw,4)(-2) 0.06 -0.19 0.00 -0.06 0.09 -0.07 -0.10 -0.08 0.01 
t-Statistic d(lnw,4)(-2) 1.19 -2.69 0.03 -1.59 2.09 -0.98 -2.11 -1.39 0.22 
sig level d(lnw,4)(-2) - 1.00 - - 5.00 - 5.00 - - 
Coefficient d(lnw,4)(-3) -0.14 0.09 0.07 -0.02 0.13 -0.05 -0.25 -0.02 -0.12 
t-Statistic d(lnw,4)(-3) -2.55 1.35 0.95 -0.47 2.77 -0.65 -5.40 -0.39 -1.77 
sig level d(lnw,4)(-3) 5.00 - - - 1.00 - 1.00 - 10.00 
Coefficient d(lnw,4)(-4) 0.12 -0.04 0.01 -0.01 -0.29 -0.01 -0.20 0.04 -0.01 
t-Statistic d(lnw,4)(-4) 2.02 -0.75 0.20 -0.14 -6.32 -0.09 -3.71 0.70 -0.18 
sig level d(lnw,4)(-4) 5.00 - - - 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-5) -0.08 -0.04 0.10 -0.04 -0.05 -0.17 -0.16 0.05 0.07 
t-Statistic d(lnw,4)(-5) -1.50 -0.73 1.48 -1.06 -0.99 -2.51 -3.55 1.20 1.24 
sig level d(lnw,4)(-5) - - - - - 5.00 1.00 - - 
Coefficient d(lnw,4)(-6) 0.17 0.00 -0.32 -0.05 0.18 0.11 0.04 -0.10 -0.10 
t-Statistic d(lnw,4)(-6) 3.31 -0.01 -4.18 -1.25 3.69 1.47 0.89 -2.44 -1.56 
sig level d(lnw,4)(-6) 1.00 - 1.00 - 1.00 - - 5.00 - 
Coefficient d(lnw,4)(-7) -0.14 -0.01 0.10 0.11 -0.02 -0.07 0.04 -0.10 0.00 
t-Statistic d(lnw,4)(-7) -2.80 -0.12 1.20 2.93 -0.40 -0.97 0.95 -2.27 0.01 
sig level d(lnw,4)(-7) 1.00 - - 1.00 - - - 5.00 - 
Coefficient d(lnw,4)(-8) 0.02 -0.17 0.03 -0.09 -0.14 -0.09 -0.01 0.03 -0.14 
t-Statistic d(lnw,4)(-8) 0.55 -2.95 0.44 -3.32 -3.75 -1.44 -0.29 0.62 -2.21 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 - - - 5.00 
Coefficient d(lnhw,4)(-1) 0.65 0.24 0.25 0.66 0.68 0.66 -0.13 0.40 0.65 
t-Statistic d(lnhw,4)(-1) 6.93 2.34 2.76 12.91 9.93 5.92 -1.22 4.51 8.57 
sig level d(lnhw,4)(-1) 1.00 5.00 1.00 1.00 1.00 1.00 - 1.00 1.00 
Adjusted R2  0.53 0.56 0.13 0.83 0.69 0.68 0.74 0.53 0.82 
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Table A.12: Estimation Results of Equation 4.2.4 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
  Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.01 -0.01 -0.02 0.02 -0.01 0.01 0.01 0.04 -0.02 
t-Statistic constant 1.08 -1.12 -1.73 3.19 -0.32 2.18 0.97 3.01 -1.79 
sig level constant - - 10.00 1.00 - 5.00 - 1.00 10.00 
Coefficient d(lnq,4) 0.16 0.05 -0.18 0.11 0.61 0.22 0.23 0.06 0.32 
t-Statistic d(lnq,4) 4.65 1.05 -1.91 2.87 3.03 8.41 5.58 0.98 6.49 
sig level d(lnq,4) 1.00 - 10.00 1.00 1.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-1) -0.17 -0.07 0.41 0.01 -0.42 -0.09 -0.09 0.03 -0.13 
t-Statistic d(lnq,4)(-1) -3.72 -1.21 3.77 0.31 -1.71 -2.61 -1.75 0.41 -2.35 
sig level d(lnq,4)(-1) 1.00 - 1.00 - 10.00 1.00 10.00 - 5.00 
Coefficient d(lnq,4)(-2) -0.02 0.10 -0.02 0.03 -0.24 0.10 -0.01 0.03 -0.01 
t-Statistic d(lnq,4)(-2) -0.52 1.76 -0.16 0.63 -1.03 3.12 -0.25 0.47 -0.28 
sig level d(lnq,4)(-2) - 10.00 - - - 1.00 - - - 
Coefficient d(lnq,4)(-3) 0.20 -0.23 -0.37 0.01 0.16 0.00 0.01 0.19 0.10 
t-Statistic d(lnq,4)(-3) 4.30 -3.93 -3.69 0.17 0.72 0.05 0.21 2.79 2.17 
sig level d(lnq,4)(-3) 1.00 1.00 1.00 - - - - 1.00 5.00 
Coefficient d(lnq,4)(-4) -0.11 0.14 0.15 0.00 0.06 -0.05 -0.01 0.01 0.06 
t-Statistic d(lnq,4)(-4) -2.34 2.16 1.53 -0.04 0.21 -1.39 -0.11 0.15 1.18 
sig level d(lnq,4)(-4) 5.00 5.00 - - - - - - - 
Coefficient d(lnq,4)(-5) 0.02 -0.22 0.20 -0.14 -0.71 0.04 -0.05 -0.37 0.00 
t-Statistic d(lnq,4)(-5) 0.47 -3.48 2.01 -3.04 -2.72 1.07 -1.02 -5.16 -0.03 
sig level d(lnq,4)(-5) - 1.00 5.00 1.00 1.00 - - 1.00 - 
Coefficient d(lnq,4)(-6) 0.02 0.12 -0.04 0.14 0.33 0.02 0.04 -0.05 0.06 
t-Statistic d(lnq,4)(-6) 0.34 1.96 -0.45 3.07 1.20 0.47 0.83 -0.65 1.45 
sig level d(lnq,4)(-6) - 10.00 - 1.00 - - - - - 
Coefficient d(lnq,4)(-7) -0.02 -0.19 -0.08 -0.08 0.58 0.02 0.10 0.03 0.12 
t-Statistic d(lnq,4)(-7) -0.40 -3.10 -0.86 -1.77 2.28 0.54 1.96 0.45 2.77 
sig level d(lnq,4)(-7) - 1.00 - 10.00 5.00 - 10.00 - 1.00 
Coefficient d(lnq,4)(-8) 0.05 0.10 0.15 0.01 -0.46 -0.01 0.01 0.29 0.05 
t-Statistic d(lnq,4)(-8) 1.46 1.99 1.86 0.23 -1.84 -0.23 0.18 4.06 1.15 
sig level d(lnq,4)(-8) - 5.00 10.00 - 10.00 - - 1.00 - 
Coefficient d(lnw,4)(-1) 0.08 0.04 0.01 0.08 -0.05 0.10 0.13 -0.18 -0.07 
t-Statistic d(lnw,4)(-1) 2.58 0.63 0.16 2.17 -0.30 3.37 3.15 -2.98 -1.76 
sig level d(lnw,4)(-1) 5.00 - - 5.00 - 1.00 1.00 1.00 10.00 
Coefficient d(lnw,4)(-2) -0.05 -0.04 -0.04 -0.01 0.07 -0.10 -0.18 0.10 -0.03 
t-Statistic d(lnw,4)(-2) -1.15 -0.55 -0.57 -0.17 0.39 -3.50 -3.29 1.27 -0.68 
sig level d(lnw,4)(-2) - - - - - 1.00 1.00 - - 
Coefficient d(lnw,4)(-3) -0.06 0.14 0.05 -0.12 0.21 -0.06 -0.04 -0.28 0.07 
t-Statistic d(lnw,4)(-3) -1.47 1.86 0.72 -2.58 1.18 -2.44 -0.76 -3.85 1.47 
sig level d(lnw,4)(-3) - 10.00 - 5.00 - 5.00 - 1.00 - 
Coefficient d(lnw,4)(-4) 0.10 -0.18 0.03 0.03 0.20 -0.06 0.06 -0.02 0.12 
t-Statistic d(lnw,4)(-4) 2.94 -2.56 0.52 0.75 1.12 -2.49 1.20 -0.42 2.52 
sig level d(lnw,4)(-4) 1.00 5.00 - - - 5.00 - - 5.00 
Coefficient d(lnw,4)(-5) -0.06 0.00 -0.25 0.02 -0.19 0.09 0.03 -0.11 -0.12 
t-Statistic d(lnw,4)(-5) -1.76 -0.06 -3.91 0.54 -1.21 3.46 0.50 -1.92 -2.68 
sig level d(lnw,4)(-5) 10.00 - 1.00 - - 1.00 - 10.00 1.00 
Coefficient d(lnw,4)(-6) -0.03 0.18 0.16 -0.11 0.17 -0.03 -0.06 0.06 -0.08 
t-Statistic d(lnw,4)(-6) -0.83 2.57 2.50 -2.54 1.13 -1.23 -1.13 0.86 -1.65 
sig level d(lnw,4)(-6) - 5.00 5.00 5.00 - - - - 10.00 
Coefficient d(lnw,4)(-7) -0.08 -0.22 0.04 0.02 -0.39 -0.05 -0.25 -0.10 -0.12 
t-Statistic d(lnw,4)(-7) -2.19 -3.01 0.64 0.51 -2.53 -2.02 -4.53 -1.63 -2.34 
sig level d(lnw,4)(-7) 5.00 1.00 - - 5.00 5.00 1.00 - 5.00 
Coefficient d(lnw,4)(-8) 0.05 0.00 -0.05 -0.16 0.02 -0.08 0.17 -0.03 0.10 
t-Statistic d(lnw,4)(-8) 1.60 0.03 -0.96 -4.12 0.12 -3.87 3.16 -0.63 2.28 
sig level d(lnw,4)(-8) - - - 1.00 - 1.00 1.00 - 5.00 
Coefficient d(lnhw,4)(-1) 0.68 0.54 0.51 0.23 0.70 0.46 0.67 0.29 0.51 
t-Statistic d(lnhw,4)(-1) 8.51 5.32 5.27 2.46 6.90 5.36 9.22 3.38 4.74 
sig level d(lnhw,4)(-1) 1.00 1.00 1.00 5.00 1.00 1.00 1.00 1.00 1.00 
Adjusted R2  0.50 0.50 0.21 0.64 0.59 0.71 0.87 0.73 0.60 
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Table A.12: Estimation Results of Equation 4.2.4 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
  Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant -0.01 0.00 0.01 0.02 0.00 0.01 0.00 0.03 0.02 
t-Statistic constant -0.76 0.22 0.75 1.78 0.45 1.84 -0.54 2.51 1.28 
sig level constant - - - 10.00 - 10.00 - 5.00 - 
Coefficient d(lnq,4) 0.20 0.13 0.07 0.34 0.34 0.29 0.37 0.06 0.32 
t-Statistic d(lnq,4) 4.42 1.58 1.74 5.42 7.49 7.13 19.21 2.11 6.03 
sig level d(lnq,4) 1.00 - 10.00 1.00 1.00 1.00 1.00 5.00 1.00 
Coefficient d(lnq,4)(-1) -0.03 0.12 -0.06 -0.09 -0.26 0.19 -0.25 -0.01 -0.14 
t-Statistic d(lnq,4)(-1) -0.53 1.30 -1.23 -1.08 -3.80 3.53 -6.28 -0.18 -2.08 
sig level d(lnq,4)(-1) - - - - 1.00 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-2) 0.00 -0.26 0.05 -0.19 0.01 0.06 0.00 0.03 -0.07 
t-Statistic d(lnq,4)(-2) -0.03 -2.78 1.03 -2.62 0.18 1.10 -0.13 0.73 -1.15 
sig level d(lnq,4)(-2) - 1.00 - 1.00 - - - - - 
Coefficient d(lnq,4)(-3) 0.00 0.10 0.06 0.17 0.10 0.15 -0.02 -0.03 -0.03 
t-Statistic d(lnq,4)(-3) 0.09 1.02 1.19 2.36 1.88 2.92 -0.82 -0.68 -0.51 
sig level d(lnq,4)(-3) - - - 5.00 10.00 1.00 - - - 
Coefficient d(lnq,4)(-4) -0.06 -0.13 -0.05 -0.11 -0.16 -0.01 -0.04 0.03 0.00 
t-Statistic d(lnq,4)(-4) -0.97 -1.42 -0.99 -1.47 -2.85 -0.19 -1.38 0.87 0.04 
sig level d(lnq,4)(-4) - - - - 1.00 - - - - 
Coefficient d(lnq,4)(-5) -0.11 0.15 0.06 -0.02 -0.04 -0.05 0.05 0.04 0.02 
t-Statistic d(lnq,4)(-5) -2.01 1.61 1.36 -0.29 -0.69 -0.94 1.77 1.03 0.40 
sig level d(lnq,4)(-5) 5.00 - - - - - 10.00 - - 
Coefficient d(lnq,4)(-6) 0.18 -0.14 -0.05 -0.14 0.07 0.12 0.01 -0.07 -0.12 
t-Statistic d(lnq,4)(-6) 3.56 -1.53 -1.23 -1.96 1.49 2.38 0.28 -1.86 -1.95 
sig level d(lnq,4)(-6) 1.00 - - 5.00 - 5.00 - 10.00 10.00 
Coefficient d(lnq,4)(-7) -0.01 0.18 0.00 0.04 0.03 0.04 -0.08 0.03 0.20 
t-Statistic d(lnq,4)(-7) -0.23 1.94 -0.11 0.59 0.53 0.84 -2.42 0.79 3.25 
sig level d(lnq,4)(-7) - 10.00 - - - - 5.00 - 1.00 
Coefficient d(lnq,4)(-8) 0.08 0.05 0.10 -0.03 -0.06 0.14 0.05 0.05 -0.12 
t-Statistic d(lnq,4)(-8) 1.54 0.60 2.65 -0.58 -1.60 3.18 2.35 1.97 -2.30 
sig level d(lnq,4)(-8) - - 1.00 - - 1.00 5.00 5.00 5.00 
Coefficient d(lnw,4)(-1) -0.03 0.07 0.09 0.06 0.00 -0.19 0.05 -0.07 0.01 
t-Statistic d(lnw,4)(-1) -0.67 1.44 2.11 1.65 0.05 -3.12 1.18 -1.24 0.28 
sig level d(lnw,4)(-1) - - 5.00 10.00 - 1.00 - - - 
Coefficient d(lnw,4)(-2) -0.06 -0.10 -0.13 -0.03 0.06 -0.07 -0.26 -0.20 0.04 
t-Statistic d(lnw,4)(-2) -0.89 -1.65 -2.67 -0.73 1.24 -0.93 -4.57 -2.72 0.63 
sig level d(lnw,4)(-2) - - 1.00 - - - 1.00 1.00 - 
Coefficient d(lnw,4)(-3) -0.04 -0.10 0.05 -0.07 -0.05 -0.30 0.17 0.11 -0.35 
t-Statistic d(lnw,4)(-3) -0.73 -1.61 1.09 -1.55 -1.19 -3.83 2.81 1.37 -6.29 
sig level d(lnw,4)(-3) - - - - - 1.00 1.00 - 1.00 
Coefficient d(lnw,4)(-4) 0.03 0.00 -0.22 -0.08 -0.08 0.18 0.00 -0.13 0.04 
t-Statistic d(lnw,4)(-4) 0.50 0.05 -4.58 -1.71 -1.81 2.28 -0.04 -1.83 0.68 
sig level d(lnw,4)(-4) - - 1.00 10.00 10.00 5.00 - 10.00 - 
Coefficient d(lnw,4)(-5) 0.06 0.09 0.21 0.01 0.07 -0.17 -0.02 -0.11 -0.07 
t-Statistic d(lnw,4)(-5) 1.14 1.64 4.09 0.17 1.59 -2.52 -0.42 -1.36 -1.17 
sig level d(lnw,4)(-5) - - 1.00 - - 5.00 - - - 
Coefficient d(lnw,4)(-6) -0.02 -0.19 -0.12 0.03 -0.06 -0.04 0.09 0.00 -0.04 
t-Statistic d(lnw,4)(-6) -0.36 -3.35 -2.23 0.71 -1.12 -0.60 1.55 -0.02 -0.77 
sig level d(lnw,4)(-6) - 1.00 5.00 - - - - - - 
Coefficient d(lnw,4)(-7) 0.08 0.03 0.04 -0.01 -0.18 -0.05 -0.11 0.00 -0.09 
t-Statistic d(lnw,4)(-7) 1.40 0.45 0.81 -0.11 -3.64 -0.80 -2.29 0.01 -1.48 
sig level d(lnw,4)(-7) - - - - 1.00 - 5.00 - - 
Coefficient d(lnw,4)(-8) -0.19 0.04 -0.05 0.00 0.18 -0.07 0.07 -0.07 0.13 
t-Statistic d(lnw,4)(-8) -4.25 0.83 -1.19 -0.03 4.20 -1.35 1.91 -1.00 2.26 
sig level d(lnw,4)(-8) 1.00 - - - 1.00 - 10.00 - 5.00 
Coefficient d(lnhw,4)(-1) 0.52 0.63 0.63 0.75 0.67 0.22 0.87 0.64 0.69 
t-Statistic d(lnhw,4)(-1) 6.71 8.09 8.56 12.71 7.98 2.26 10.44 11.03 9.28 
sig level d(lnhw,4)(-1) 1.00 1.00 1.00 1.00 1.00 5.00 1.00 1.00 1.00 
Adjusted R2  0.64 0.61 0.62 0.81 0.73 0.81 0.94 0.67 0.75 
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Table A.13: Estimation Results of Equation 4.2.5 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 
 Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.01 0.02 -0.03 0.01 0.02 0.01 -0.01 0.03 0.06 
t-Statistic constant 0.68 1.50 -2.43 0.94 1.53 0.58 -0.91 2.00 3.45 
sig level constant - - 5.00 - - - - 5.00 1.00 
Coefficient d(lnq,4) 0.15 0.19 0.12 0.22 0.49 0.37 0.11 0.14 0.29 
t-Statistic d(lnq,4) 1.83 4.05 2.56 5.67 8.56 4.57 3.24 2.78 7.30 
sig level d(lnq,4) 10.00 1.00 5.00 1.00 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-1) -0.04 -0.18 0.02 -0.02 -0.20 -0.13 0.12 -0.02 -0.21 
t-Statistic d(lnq,4)(-1) -0.59 -3.71 0.40 -0.44 -2.71 -1.38 3.43 -0.45 -4.02 
sig level d(lnq,4)(-1) - 1.00 - - 1.00 - 1.00 - 1.00 
Coefficient d(lnq,4)(-2) 0.15 0.03 -0.06 0.00 -0.28 -0.03 -0.12 -0.12 0.12 
t-Statistic d(lnq,4)(-2) 1.89 0.67 -1.38 0.00 -3.42 -0.38 -4.08 -2.38 3.08 
sig level d(lnq,4)(-2) 10.00 - - - 1.00 - 1.00 5.00 1.00 
Coefficient d(lnq,4)(-3) -0.20 0.05 0.03 -0.06 0.16 0.23 0.16 0.12 -0.18 
t-Statistic d(lnq,4)(-3) -2.90 1.00 0.67 -1.26 2.23 2.90 4.46 2.20 -4.26 
sig level d(lnq,4)(-3) 1.00 - - - 5.00 1.00 1.00 5.00 1.00 
Coefficient d(lnq,4)(-4) -0.17 0.24 0.21 -0.06 0.10 -0.07 0.00 -0.04 0.22 
t-Statistic d(lnq,4)(-4) -2.04 4.52 3.95 -1.41 1.25 -1.00 -0.06 -0.76 5.42 
sig level d(lnq,4)(-4) 5.00 1.00 1.00 - - - - - 1.00 
Coefficient d(lnq,4)(-5) - - - -0.07 -0.12 0.33 0.33 - -0.15 
t-Statistic d(lnq,4)(-5) - - - -1.48 -1.72 4.31 8.86 - -3.58 
sig level d(lnq,4)(-5) - - - - 10.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-6) 0.13 -0.12 - - -0.17 -0.22 - - - 
t-Statistic d(lnq,4)(-6) 1.59 -2.27 - - -2.94 -2.68 - - - 
sig level d(lnq,4)(-6) - 5.00 - - 1.00 1.00 - - - 
Coefficient d(lnq,4)(-7) - -0.12 - 0.09 - 0.20 0.17 -0.18 -0.18 
t-Statistic d(lnq,4)(-7) - -2.47 - 2.08 - 2.92 4.18 -4.08 -5.43 
sig level d(lnq,4)(-7) - 5.00 - 5.00 - 1.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-8) - 0.14 - 0.09 0.16 - 0.10 - - 
t-Statistic d(lnq,4)(-8) - 2.95 - 2.12 3.31 - 2.79 - - 
sig level d(lnq,4)(-8) - 1.00 - 5.00 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-1) -0.13 0.15 0.08 -0.03 -0.15 0.04 -0.13 -0.01 0.16 
t-Statistic d(lnw,4)(-1) -2.76 3.45 1.52 -1.58 -4.13 0.78 -4.10 -0.41 3.27 
sig level d(lnw,4)(-1) 1.00 1.00 - - 1.00 - 1.00 - 1.00 
Coefficient d(lnw,4)(-2) 0.04 -0.15 -0.02 -0.06 0.07 -0.23 -0.07 -0.02 -0.11 
t-Statistic d(lnw,4)(-2) 0.81 -3.65 -0.42 -2.43 1.78 -4.02 -1.97 -0.40 -2.01 
sig level d(lnw,4)(-2) - 1.00 - 5.00 10.00 1.00 5.00 - 5.00 
Coefficient d(lnw,4)(-3) -0.11 0.08 0.06 0.01 0.12 0.06 -0.19 0.06 0.10 
t-Statistic d(lnw,4)(-3) -2.28 1.96 1.14 0.30 3.43 0.90 -5.58 1.51 1.69 
sig level d(lnw,4)(-3) 5.00 10.00 - - 1.00 - 1.00 - 10.00 
Coefficient d(lnw,4)(-4) 0.15 -0.08 -0.06 -0.04 -0.24 0.02 -0.12 -0.11 -0.20 
t-Statistic d(lnw,4)(-4) 3.21 -1.98 -1.20 -1.56 -5.97 0.43 -3.27 -3.89 -4.14 
sig level d(lnw,4)(-4) 1.00 5.00 - - 1.00 - 1.00 1.00 1.00 
Coefficient d(lnw,4)(-5) -0.09 - 0.14 - -0.05 -0.22 -0.06 - 0.19 
t-Statistic d(lnw,4)(-5) -2.09 - 2.42 - -1.31 -3.68 -1.79 - 3.98 
sig level d(lnw,4)(-5) 5.00 - 5.00 - - 1.00 10.00 - 1.00 
Coefficient d(lnw,4)(-6) 0.15 - -0.26 - 0.10 - - - -0.11 
t-Statistic d(lnw,4)(-6) 3.38 - -4.84 - 2.87 - - - -2.24 
sig level d(lnw,4)(-6) 1.00 - 1.00 - 1.00 - - - 5.00 
Coefficient d(lnw,4)(-7) -0.10 - - 0.08 - -0.17 - - 0.12 
t-Statistic d(lnw,4)(-7) -2.63 - - 3.39 - -3.04 - - 2.11 
sig level d(lnw,4)(-7) 1.00 - - 1.00 - 1.00 - - 5.00 
Coefficient d(lnw,4)(-8) - -0.15 - -0.08 -0.09 - - - -0.22 
t-Statistic d(lnw,4)(-8) - -4.31 - -4.48 -3.38 - - - -4.36 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 - - - 1.00 
Coefficient d(lnemp,4)(-1) 0.74 0.43 0.40 0.74 0.72 0.53 0.15 0.69 0.75 
t-Statistic d(lnemp,4)(-1) 8.66 5.25 5.38 17.61 11.15 6.68 2.02 9.59 12.76 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 5.00 1.00 1.00 
LM Stat  0.39 1.71 -0.35 8.00 -1.90 3.25 0.94 4.06 1.29 
Autocorr. a=0.01  no no no yes no no no no no 
Adjusted R2  0.57 0.55 0.35 0.88 0.72 0.72 0.78 0.63 0.83 
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Table A.13: Estimation Results of Equation 4.2.5 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 
 Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.01 -0.01 -0.01 0.01 0.02 0.01 0.01 0.03 -0.01 
t-Statistic constant 2.02 -0.81 -1.70 2.17 0.66 1.80 0.94 3.08 -1.50 
sig level constant 5.00 - 10.00 5.00 - 10.00 - 1.00 - 
Coefficient d(lnq,4) 0.03 0.02 0.10 0.03 0.52 0.12 0.10 0.03 -0.01 
t-Statistic d(lnq,4) 1.00 0.42 2.62 0.79 3.44 6.36 3.05 0.71 -0.29 
sig level d(lnq,4) - - 1.00 - 1.00 1.00 1.00 - - 
Coefficient d(lnq,4)(-1) 0.04 0.00 -0.05 0.16 -0.39 -0.04 0.06 0.06 0.07 
t-Statistic d(lnq,4)(-1) 1.21 -0.02 -1.19 4.33 -2.13 -2.63 1.46 1.35 3.50 
sig level d(lnq,4)(-1) - - - 1.00 5.00 1.00 - - 1.00 
Coefficient d(lnq,4)(-2) -0.06 0.05 -0.02 -0.18 -0.16 0.05 -0.05 -0.05 0.01 
t-Statistic d(lnq,4)(-2) -1.84 0.95 -0.55 -4.38 -0.96 3.06 -1.36 -1.09 0.70 
sig level d(lnq,4)(-2) 10.00 - - 1.00 - 1.00 - - - 
Coefficient d(lnq,4)(-3) 0.09 -0.21 -0.11 0.03 0.23 0.06 -0.03 0.12 0.06 
t-Statistic d(lnq,4)(-3) 2.68 -4.01 -2.57 0.77 1.38 2.94 -0.76 2.56 3.04 
sig level d(lnq,4)(-3) 1.00 1.00 5.00 - - 1.00 - 5.00 1.00 
Coefficient d(lnq,4)(-4) -0.06 0.15 0.20 -0.01 -0.21 -0.04 -0.03 0.02 0.03 
t-Statistic d(lnq,4)(-4) -2.11 2.66 4.66 -0.16 -1.04 -2.03 -0.70 0.49 1.76 
sig level d(lnq,4)(-4) 5.00 1.00 1.00 - - 5.00 - - 10.00 
Coefficient d(lnq,4)(-5) - -0.27 -0.09 - -0.54 - - -0.25 - 
t-Statistic d(lnq,4)(-5) - -5.15 -2.45 - -2.75 - - -5.12 - 
sig level d(lnq,4)(-5) - 1.00 5.00 - 1.00 - - 1.00 - 
Coefficient d(lnq,4)(-6) 0.05 0.22 - - 0.47 - - -0.07 - 
t-Statistic d(lnq,4)(-6) 2.36 4.18 - - 2.37 - - -1.45 - 
sig level d(lnq,4)(-6) 5.00 1.00 - - 5.00 - - - - 
Coefficient d(lnq,4)(-7) - -0.22 0.07 -0.07 0.35 0.05 0.12 0.10 0.10 
t-Statistic d(lnq,4)(-7) - -4.37 2.23 -2.51 1.82 4.16 4.38 1.91 4.85 
sig level d(lnq,4)(-7) - 1.00 5.00 5.00 10.00 1.00 1.00 10.00 1.00 
Coefficient d(lnq,4)(-8) - 0.08 - - -0.66 - - 0.16 - 
t-Statistic d(lnq,4)(-8) - 1.89 - - -3.58 - - 3.47 - 
sig level d(lnq,4)(-8) - 10.00 - - 1.00 - - 1.00 - 
Coefficient d(lnw,4)(-1) 0.04 0.07 0.06 0.03 -0.02 0.07 0.04 -0.16 -0.04 
t-Statistic d(lnw,4)(-1) 1.74 1.51 2.92 1.02 -0.20 3.64 1.14 -3.81 -2.53 
sig level d(lnw,4)(-1) 10.00 - 1.00 - - 1.00 - 1.00 5.00 
Coefficient d(lnw,4)(-2) 0.03 -0.08 -0.04 0.07 0.17 -0.06 -0.11 0.13 0.01 
t-Statistic d(lnw,4)(-2) 1.35 -1.38 -1.38 1.99 1.62 -3.93 -2.43 2.54 0.43 
sig level d(lnw,4)(-2) - - - 5.00 - 1.00 5.00 5.00 - 
Coefficient d(lnw,4)(-3) -0.03 0.11 -0.04 -0.11 0.13 -0.06 -0.07 -0.20 -0.02 
t-Statistic d(lnw,4)(-3) -1.37 2.00 -1.63 -3.19 1.12 -4.12 -1.53 -4.51 -1.03 
sig level d(lnw,4)(-3) - 5.00 - 1.00 - 1.00 - 1.00 - 
Coefficient d(lnw,4)(-4) 0.01 -0.11 -0.05 -0.02 0.06 -0.06 0.14 -0.03 -0.03 
t-Statistic d(lnw,4)(-4) 0.59 -2.04 -1.90 -0.56 0.50 -4.22 3.09 -0.97 -1.49 
sig level d(lnw,4)(-4) - 5.00 10.00 - - 1.00 1.00 - - 
Coefficient d(lnw,4)(-5) - - - - - 0.09 -0.10 -0.11 -0.03 
t-Statistic d(lnw,4)(-5) - - - - - 6.11 -3.12 -3.00 -1.95 
sig level d(lnw,4)(-5) - - - - - 1.00 1.00 1.00 10.00 
Coefficient d(lnw,4)(-6) - - 0.03 - - - - 0.10 - 
t-Statistic d(lnw,4)(-6) - - 1.74 - - - - 2.34 - 
sig level d(lnw,4)(-6) - - 10.00 - - - - 5.00 - 
Coefficient d(lnw,4)(-7) -0.06 -0.09 - - -0.21 -0.05 -0.24 -0.12 - 
t-Statistic d(lnw,4)(-7) -3.91 -2.45 - - -2.44 -3.93 -6.21 -3.16 - 
sig level d(lnw,4)(-7) 1.00 5.00 - - 5.00 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-8) - - - -0.08 - -0.05 0.17 - -0.03 
t-Statistic d(lnw,4)(-8) - - - -3.51 - -3.68 4.72 - -1.83 
sig level d(lnw,4)(-8) - - - 1.00 - 1.00 1.00 - 10.00 
Coefficient d(lnemp,4)(-1) 0.75 0.52 0.75 0.53 0.77 0.71 0.72 0.45 0.66 
t-Statistic d(lnemp,4)(-1) 11.47 5.69 12.15 6.65 9.08 10.69 13.46 6.10 11.37 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
LM Stat  6.64 0.54 1.77 4.69 5.27 0.00 5.01 1.79 5.26 
Autocorr. a=0.01  yes no no no no no no no no 
Adjusted R2  0.55 0.53 0.65 0.68 0.66 0.81 0.89 0.77 0.81 
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Table A.13: Estimation Results of Equation 4.2.5 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnemp, 4)) 
 
 Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.03 0.02 
t-Statistic constant -0.12 0.24 1.90 1.16 0.86 1.39 0.49 2.56 1.46 
sig level constant - - 10.00 - - - - 5.00 - 
Coefficient d(lnq,4) 0.20 0.10 -0.04 0.30 0.11 0.17 0.13 0.05 0.33 
t-Statistic d(lnq,4) 6.39 1.25 -1.07 5.65 3.35 5.09 12.45 2.96 5.84 
sig level d(lnq,4) 1.00 - - 1.00 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-1) -0.02 0.12 0.05 -0.08 0.01 0.18 0.08 -0.01 -0.15 
t-Statistic d(lnq,4)(-1) -0.59 1.39 1.57 -1.50 0.31 4.27 6.09 -0.31 -2.12 
sig level d(lnq,4)(-1) - - - - - 1.00 1.00 - 5.00 
Coefficient d(lnq,4)(-2) -0.03 -0.34 0.04 -0.05 0.03 -0.02 -0.05 0.01 0.08 
t-Statistic d(lnq,4)(-2) -0.86 -3.71 1.18 -1.09 0.78 -0.38 -3.37 0.27 1.16 
sig level d(lnq,4)(-2) - 1.00 - - - - 1.00 - - 
Coefficient d(lnq,4)(-3) 0.07 0.03 -0.01 0.05 -0.05 0.10 -0.10 -0.03 -0.05 
t-Statistic d(lnq,4)(-3) 2.23 0.38 -0.36 0.99 -1.41 2.30 -6.65 -1.20 -0.74 
sig level d(lnq,4)(-3) 5.00 - - - - 5.00 1.00 - - 
Coefficient d(lnq,4)(-4) -0.03 0.03 -0.10 -0.04 -0.04 -0.02 -0.01 0.04 -0.02 
t-Statistic d(lnq,4)(-4) -0.91 0.31 -2.92 -0.66 -1.13 -0.57 -0.54 2.26 -0.33 
sig level d(lnq,4)(-4) - - 1.00 - - - - 5.00 - 
Coefficient d(lnq,4)(-5) -0.09 0.17 - -0.12 -0.06 - 0.02 - - 
t-Statistic d(lnq,4)(-5) -2.43 2.05 - -2.37 -1.72 - 1.67 - - 
sig level d(lnq,4)(-5) 5.00 5.00 - 5.00 10.00 - 10.00 - - 
Coefficient d(lnq,4)(-6) 0.08 - - - 0.08 - - - - 
t-Statistic d(lnq,4)(-6) 2.28 - - - 2.26 - - - - 
sig level d(lnq,4)(-6) 5.00 - - - 5.00 - - - - 
Coefficient d(lnq,4)(-7) - 0.10 - - -0.04 - - - - 
t-Statistic d(lnq,4)(-7) - 1.41 - - -1.50 - - - - 
sig level d(lnq,4)(-7) - - - - - - - - - 
Coefficient d(lnq,4)(-8) 0.04 - - - - - -0.02 0.05 - 
t-Statistic d(lnq,4)(-8) 1.23 - - - - - -2.85 3.93 - 
sig level d(lnq,4)(-8) - - - - - - 1.00 1.00 - 
Coefficient d(lnw,4)(-1) -0.02 -0.04 0.00 0.01 -0.04 -0.15 -0.05 -0.16 -0.04 
t-Statistic d(lnw,4)(-1) -0.58 -0.86 0.04 0.43 -1.26 -3.23 -2.52 -3.87 -0.79 
sig level d(lnw,4)(-1) - - - - - 1.00 5.00 1.00 - 
Coefficient d(lnw,4)(-2) -0.02 -0.04 0.01 -0.03 0.02 0.02 -0.04 -0.04 0.11 
t-Statistic d(lnw,4)(-2) -0.54 -0.64 0.14 -0.84 0.47 0.34 -1.24 -0.77 1.88 
sig level d(lnw,4)(-2) - - - - - - - - 10.00 
Coefficient d(lnw,4)(-3) -0.06 -0.05 0.04 -0.10 -0.04 -0.15 -0.03 0.00 -0.33 
t-Statistic d(lnw,4)(-3) -1.64 -0.86 1.06 -2.77 -1.03 -2.64 -1.08 -0.04 -5.66 
sig level d(lnw,4)(-3) - - - 1.00 - 1.00 - - 1.00 
Coefficient d(lnw,4)(-4) -0.04 0.05 -0.21 -0.01 -0.06 0.08 0.02 -0.17 -0.09 
t-Statistic d(lnw,4)(-4) -1.07 1.12 -5.89 -0.37 -1.85 1.58 0.62 -4.09 -1.63 
sig level d(lnw,4)(-4) - - 1.00 - 10.00 - - 1.00 - 
Coefficient d(lnw,4)(-5) 0.08 - 0.27 - 0.08 -0.11 0.08 - - 
t-Statistic d(lnw,4)(-5) 2.44 - 7.52 - 2.57 -2.96 4.48 - - 
sig level d(lnw,4)(-5) 5.00 - 1.00 - 5.00 1.00 1.00 - - 
Coefficient d(lnw,4)(-6) - -0.23 -0.12 0.09 - - - - - 
t-Statistic d(lnw,4)(-6) - -4.57 -3.82 2.56 - - - - - 
sig level d(lnw,4)(-6) - 1.00 1.00 5.00 - - - - - 
Coefficient d(lnw,4)(-7) 0.06 0.12 - -0.05 -0.06 - - -0.10 -0.22 
t-Statistic d(lnw,4)(-7) 1.91 2.21 - -1.81 -2.38 - - -3.06 -3.78 
sig level d(lnw,4)(-7) 10.00 5.00 - 10.00 5.00 - - 1.00 1.00 
Coefficient d(lnw,4)(-8) -0.17 - -0.08 - - - -0.03 - - 
t-Statistic d(lnw,4)(-8) -5.46 - -3.18 - - - -2.27 - - 
sig level d(lnw,4)(-8) 1.00 - 1.00 - - - 5.00 - - 
Coefficient d(lnemp,4)(-1) 0.56 0.62 0.78 0.77 0.74 0.53 0.91 0.66 0.52 
t-Statistic d(lnemp,4)(-1) 8.47 8.11 14.28 15.58 12.05 6.44 18.52 15.04 7.00 
sig level d(lnemp,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
LM Stat  0.21 1.21 -1.04 2.31 0.06 0.36 1.25 2.42 1.71 
Autocorr. a=0.01  no no no no no no no no no 
Adjusted R2  0.72 0.59 0.73 0.82 0.77 0.83 0.97 0.77 0.77 
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Table A.14: Estimation Results of Equation 4.2.6 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
 

  Sub-sector: 311 312 313 321 322 323 324 331 332 
Coefficient constant 0.00 0.01 -0.04 0.01 0.03 -0.01 -0.01 0.01 0.05 
t-Statistic constant -0.04 0.48 -3.26 1.56 1.85 -0.57 -0.68 0.61 3.05 
sig level constant - - 1.00 - 10.00 - - - 1.00 
Coefficient d(lnq,4) 0.10 0.17 0.18 0.30 0.49 0.40 0.07 0.21 0.29 
t-Statistic d(lnq,4) 1.23 3.32 3.83 6.49 8.74 4.78 1.70 4.02 7.13 
sig level d(lnq,4) - 1.00 1.00 1.00 1.00 1.00 10.00 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.00 -0.15 -0.02 -0.10 -0.23 -0.24 0.15 -0.03 -0.10 
t-Statistic d(lnq,4)(-1) 0.02 -2.69 -0.35 -1.66 -3.18 -2.41 3.42 -0.57 -2.14 
sig level d(lnq,4)(-1) - 1.00 - 10.00 1.00 5.00 1.00 - 5.00 
Coefficient d(lnq,4)(-2) 0.15 0.05 -0.07 -0.02 -0.24 -0.06 -0.11 -0.10 0.09 
t-Statistic d(lnq,4)(-2) 1.99 0.94 -1.55 -0.41 -2.81 -0.59 -2.42 -1.90 2.04 
sig level d(lnq,4)(-2) 5.00 - - - 1.00 - 5.00 10.00 5.00 
Coefficient d(lnq,4)(-3) -0.13 0.13 -0.02 -0.05 0.10 0.23 0.15 0.10 -0.07 
t-Statistic d(lnq,4)(-3) -1.62 2.52 -0.38 -0.89 1.34 2.78 3.38 1.76 -1.46 
sig level d(lnq,4)(-3) - 5.00 - - - 1.00 1.00 10.00 - 
Coefficient d(lnq,4)(-4) -0.17 0.20 0.29 0.02 -0.05 -0.11 0.03 0.06 0.06 
t-Statistic d(lnq,4)(-4) -1.64 3.71 5.45 0.43 -0.77 -1.39 0.58 1.15 1.43 
sig level d(lnq,4)(-4) - 1.00 1.00 - - - - - - 
Coefficient d(lnq,4)(-5) -0.04 0.14 - -0.11 - 0.23 0.38 - - 
t-Statistic d(lnq,4)(-5) -0.50 2.50 - -1.97 - 2.90 7.86 - - 
sig level d(lnq,4)(-5) - 5.00 - 5.00 - 1.00 1.00 - - 
Coefficient d(lnq,4)(-6) 0.17 -0.23 - - -0.17 -0.15 0.10 - - 
t-Statistic d(lnq,4)(-6) 2.06 -4.22 - - -3.36 -1.76 1.66 - - 
sig level d(lnq,4)(-6) 5.00 1.00 - - 1.00 10.00 10.00 - - 
Coefficient d(lnq,4)(-7) -0.04 - - - - 0.23 0.20 -0.09 -0.18 
t-Statistic d(lnq,4)(-7) -0.51 - - - - 3.26 3.91 -1.82 -4.65 
sig level d(lnq,4)(-7) - - - - - 1.00 1.00 10.00 1.00 
Coefficient d(lnq,4)(-8) 0.13 - - 0.10 0.15 - 0.16 - - 
t-Statistic d(lnq,4)(-8) 1.63 - - 2.24 3.17 - 3.41 - - 
sig level d(lnq,4)(-8) - - - 5.00 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-1) -0.09 0.23 0.05 -0.07 -0.18 0.04 -0.14 -0.02 0.07 
t-Statistic d(lnw,4)(-1) -1.97 5.03 0.99 -2.55 -5.49 0.78 -3.68 -0.59 1.54 
sig level d(lnw,4)(-1) 5.00 1.00 - 5.00 1.00 - 1.00 - - 
Coefficient d(lnw,4)(-2) 0.05 -0.19 0.05 -0.03 0.08 -0.14 -0.12 -0.06 0.06 
t-Statistic d(lnw,4)(-2) 0.97 -4.34 0.93 -0.90 2.08 -2.44 -2.82 -1.45 1.31 
sig level d(lnw,4)(-2) - 1.00 - - 5.00 5.00 1.00 - - 
Coefficient d(lnw,4)(-3) -0.15 0.08 0.05 -0.03 0.11 0.06 -0.26 0.09 -0.14 
t-Statistic d(lnw,4)(-3) -3.10 1.92 0.91 -0.97 3.05 1.02 -6.17 2.10 -2.75 
sig level d(lnw,4)(-3) 1.00 10.00 - - 1.00 - 1.00 5.00 1.00 
Coefficient d(lnw,4)(-4) 0.14 -0.06 0.09 0.01 -0.25 0.06 -0.19 -0.11 -0.02 
t-Statistic d(lnw,4)(-4) 3.42 -1.51 1.84 0.36 -6.79 0.99 -4.04 -3.70 -0.47 
sig level d(lnw,4)(-4) 1.00 - 10.00 - 1.00 - 1.00 1.00 - 
Coefficient d(lnw,4)(-5) -0.06 - - -0.08 - -0.22 -0.13 - - 
t-Statistic d(lnw,4)(-5) -1.32 - - -2.98 - -4.03 -3.11 - - 
sig level d(lnw,4)(-5) - - - 1.00 - 1.00 1.00 - - 
Coefficient d(lnw,4)(-6) 0.16 - -0.26 - 0.10 - - -0.07 - 
t-Statistic d(lnw,4)(-6) 3.68 - -5.77 - 3.16 - - -2.13 - 
sig level d(lnw,4)(-6) 1.00 - 1.00 - 1.00 - - 5.00 - 
Coefficient d(lnw,4)(-7) -0.13 - - 0.09 - - - - - 
t-Statistic d(lnw,4)(-7) -3.72 - - 3.16 - - - - - 
sig level d(lnw,4)(-7) 1.00 - - 1.00 - - - - - 
Coefficient d(lnw,4)(-8) - -0.14 - -0.09 -0.12 - - - -0.11 
t-Statistic d(lnw,4)(-8) - -3.73 - -3.69 -4.56 - - - -2.47 
sig level d(lnw,4)(-8) - 1.00 - 1.00 1.00 - - - 5.00 
Coefficient d(lnhw,4)(-1) 0.67 0.29 0.27 0.66 0.72 0.67 -0.10 0.54 0.59 
t-Statistic d(lnhw,4)(-1) 8.00 3.26 3.75 13.77 11.08 7.85 -1.06 6.61 8.28 
sig level d(lnhw,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 - 1.00 1.00 
LM Stat  2.64 2.05 -0.09 0.22 -1.01 1.90 0.77 5.55 -0.49 
Autocorr. a=0.01  no no no no no no no no no 
Adjusted R2  0.55 0.58 0.33 0.85 0.71 0.68 0.76 0.56 0.83 
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Table A.14: Estimation Results of Equation 4.2.6 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
 
  Sub-sector: 341 342 351 352 354 355 356 361 362 
Coefficient constant 0.02 -0.01 -0.02 0.02 0.01 0.01 0.00 0.03 -0.01 
t-Statistic constant 2.67 -0.93 -1.69 3.29 0.18 2.13 0.51 2.63 -0.99 
sig level constant 1.00 - 10.00 1.00 - 5.00 - 1.00 - 
Coefficient d(lnq,4) 0.13 0.07 -0.13 0.11 0.67 0.22 0.21 0.08 0.30 
t-Statistic d(lnq,4) 4.03 1.53 -1.64 3.19 3.69 8.33 5.59 1.50 7.25 
sig level d(lnq,4) 1.00 - - 1.00 1.00 1.00 1.00 - 1.00 
Coefficient d(lnq,4)(-1) -0.12 -0.08 0.41 0.06 -0.54 -0.08 -0.09 0.07 -0.14 
t-Statistic d(lnq,4)(-1) -3.20 -1.49 4.87 1.34 -2.44 -2.48 -1.98 1.07 -3.05 
sig level d(lnq,4)(-1) 1.00 - 1.00 - 5.00 5.00 5.00 - 1.00 
Coefficient d(lnq,4)(-2) -0.04 0.11 -0.16 0.01 -0.26 0.09 -0.05 -0.01 -0.06 
t-Statistic d(lnq,4)(-2) -1.26 1.97 -1.95 0.25 -1.25 3.85 -1.08 -0.21 -1.53 
sig level d(lnq,4)(-2) - 5.00 10.00 - - 1.00 - - - 
Coefficient d(lnq,4)(-3) 0.14 -0.23 -0.26 0.00 0.28 0.03 0.01 0.18 0.10 
t-Statistic d(lnq,4)(-3) 3.79 -4.24 -3.28 0.08 1.43 0.95 0.31 3.00 2.58 
sig level d(lnq,4)(-3) 1.00 1.00 1.00 - - - - 1.00 1.00 
Coefficient d(lnq,4)(-4) -0.08 0.16 0.17 0.00 0.00 -0.08 0.02 0.05 0.08 
t-Statistic d(lnq,4)(-4) -2.68 2.81 1.92 0.10 0.00 -2.13 0.46 0.76 2.07 
sig level d(lnq,4)(-4) 1.00 1.00 10.00 - - 5.00 - - 5.00 
Coefficient d(lnq,4)(-5) - -0.25 0.14 -0.11 -0.83 0.05 - -0.37 - 
t-Statistic d(lnq,4)(-5) - -4.51 2.03 -2.96 -3.57 1.99 - -5.53 - 
sig level d(lnq,4)(-5) - 1.00 5.00 1.00 1.00 5.00 - 1.00 - 
Coefficient d(lnq,4)(-6) - 0.14 - 0.11 0.45 - - - - 
t-Statistic d(lnq,4)(-6) - 2.52 - 2.81 1.93 - - - - 
sig level d(lnq,4)(-6) - 5.00 - 1.00 10.00 - - - - 
Coefficient d(lnq,4)(-7) - -0.20 - -0.07 0.53 0.05 0.10 - 0.17 
t-Statistic d(lnq,4)(-7) - -3.73 - -1.96 2.37 2.55 3.36 - 4.60 
sig level d(lnq,4)(-7) - 1.00 - 5.00 5.00 5.00 1.00 - 1.00 
Coefficient d(lnq,4)(-8) - 0.10 0.10 - -0.49 -0.04 - 0.30 - 
t-Statistic d(lnq,4)(-8) - 2.29 1.46 - -2.30 -1.70 - 5.37 - 
sig level d(lnq,4)(-8) - 5.00 - - 5.00 10.00 - 1.00 - 
Coefficient d(lnw,4)(-1) 0.06 0.06 0.00 0.05 0.02 0.09 0.10 -0.25 -0.08 
t-Statistic d(lnw,4)(-1) 2.16 1.14 -0.03 1.60 0.19 3.42 2.90 -4.35 -2.00 
sig level d(lnw,4)(-1) 5.00 - - - - 1.00 1.00 1.00 5.00 
Coefficient d(lnw,4)(-2) -0.01 -0.06 0.00 0.02 0.05 -0.08 -0.15 0.20 -0.04 
t-Statistic d(lnw,4)(-2) -0.30 -0.98 0.03 0.42 0.38 -3.45 -3.12 2.99 -1.05 
sig level d(lnw,4)(-2) - - - - - 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-3) -0.09 0.13 -0.01 -0.12 0.22 -0.07 -0.06 -0.33 0.16 
t-Statistic d(lnw,4)(-3) -2.96 2.02 -0.10 -3.46 1.57 -2.95 -1.15 -5.55 4.47 
sig level d(lnw,4)(-3) 1.00 5.00 - 1.00 - 1.00 - 1.00 1.00 
Coefficient d(lnw,4)(-4) 0.12 -0.15 0.03 0.03 0.11 -0.06 0.06 0.01 0.05 
t-Statistic d(lnw,4)(-4) 4.28 -2.74 0.51 0.87 0.82 -2.81 1.32 0.26 1.21 
sig level d(lnw,4)(-4) 1.00 1.00 - - - 1.00 - - - 
Coefficient d(lnw,4)(-5) -0.08 - -0.24 - - 0.08 - -0.15 -0.13 
t-Statistic d(lnw,4)(-5) -3.40 - -4.79 - - 3.77 - -3.06 -3.22 
sig level d(lnw,4)(-5) 1.00 - 1.00 - - 1.00 - 1.00 1.00 
Coefficient d(lnw,4)(-6) - 0.17 0.19 -0.08 - - - 0.13 -0.11 
t-Statistic d(lnw,4)(-6) - 2.81 3.98 -2.61 - - - 2.18 -3.00 
sig level d(lnw,4)(-6) - 1.00 1.00 1.00 - - - 5.00 1.00 
Coefficient d(lnw,4)(-7) -0.12 -0.21 - - -0.35 -0.06 -0.26 -0.15 - 
t-Statistic d(lnw,4)(-7) -4.67 -4.01 - - -3.52 -3.26 -6.03 -2.94 - 
sig level d(lnw,4)(-7) 1.00 1.00 - - 1.00 1.00 1.00 1.00 - 
Coefficient d(lnw,4)(-8) 0.06 - - -0.16 - -0.09 0.18 - - 
t-Statistic d(lnw,4)(-8) 2.57 - - -5.39 - -4.92 4.30 - - 
sig level d(lnw,4)(-8) 5.00 - - 1.00 - 1.00 1.00 - - 
Coefficient d(lnhw,4)(-1) 0.63 0.53 0.59 0.22 0.77 0.46 0.72 0.31 0.51 
t-Statistic d(lnhw,4)(-1) 8.72 5.88 6.73 2.61 8.90 5.54 11.47 4.00 6.20 
sig level d(lnhw,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
LM Stat  0.83 1.43 11.80 -0.85 7.46 2.13 1.54 0.47 0.31 
Autocorr. a=0.01  no no yes no yes no no no no 
Adjusted R2  0.55 0.53 0.29 0.67 0.61 0.71 0.88 0.76 0.65 
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Table A.14: Estimation Results of Equation 4.2.6 (continued) 
(Estimation method: Seemingly Unrelated Regression; Dependent Variable: d(lnhw, 4)) 
 
  Sub-sector: 369 371 372 381 382 383 384 385 390 
Coefficient constant 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.03 0.01 
t-Statistic constant -0.03 0.58 0.36 1.03 0.66 1.92 -0.47 2.45 1.06 
sig level constant - - - - - 10.00 - 5.00 - 
Coefficient d(lnq,4) 0.19 0.17 0.09 0.25 0.31 0.26 0.38 0.06 0.29 
t-Statistic d(lnq,4) 5.19 2.05 2.36 5.24 7.17 7.46 19.56 2.82 6.05 
sig level d(lnq,4) 1.00 5.00 5.00 1.00 1.00 1.00 1.00 1.00 1.00 
Coefficient d(lnq,4)(-1) 0.03 0.06 -0.06 -0.09 -0.22 0.19 -0.23 -0.05 -0.07 
t-Statistic d(lnq,4)(-1) 0.57 0.69 -1.49 -1.66 -3.56 4.12 -5.95 -2.02 -1.18 
sig level d(lnq,4)(-1) - - - 10.00 1.00 1.00 1.00 5.00 - 
Coefficient d(lnq,4)(-2) -0.02 -0.22 0.08 -0.13 -0.01 0.04 0.01 0.07 -0.08 
t-Statistic d(lnq,4)(-2) -0.48 -2.57 2.01 -2.54 -0.25 0.96 0.28 2.81 -1.35 
sig level d(lnq,4)(-2) - 5.00 5.00 5.00 - - - 1.00 - 
Coefficient d(lnq,4)(-3) 0.03 0.06 0.05 0.14 0.10 0.15 -0.02 -0.01 -0.01 
t-Statistic d(lnq,4)(-3) 0.72 0.74 1.20 2.55 2.14 3.60 -0.60 -0.25 -0.26 
sig level d(lnq,4)(-3) - - - 5.00 5.00 1.00 - - - 
Coefficient d(lnq,4)(-4) -0.12 -0.07 -0.01 -0.10 -0.10 -0.03 -0.04 0.01 -0.02 
t-Statistic d(lnq,4)(-4) -2.88 -0.90 -0.15 -2.12 -2.21 -0.77 -1.48 0.29 -0.39 
sig level d(lnq,4)(-4) 1.00 - - 5.00 5.00 - - - - 
Coefficient d(lnq,4)(-5) - - - - -0.08 - 0.06 - - 
t-Statistic d(lnq,4)(-5) - - - - -1.69 - 2.78 - - 
sig level d(lnq,4)(-5) - - - - 10.00 - 1.00 - - 
Coefficient d(lnq,4)(-6) 0.13 - - - 0.09 0.14 - - -0.10 
t-Statistic d(lnq,4)(-6) 3.07 - - - 2.21 4.17 - - -2.21 
sig level d(lnq,4)(-6) 1.00 - - - 5.00 1.00 - - 5.00 
Coefficient d(lnq,4)(-7) - 0.21 - - - - -0.05 - 0.21 
t-Statistic d(lnq,4)(-7) - 3.29 - - - - -2.41 - 4.13 
sig level d(lnq,4)(-7) - 1.00 - - - - 5.00 - 1.00 
Coefficient d(lnq,4)(-8) - - 0.12 - - 0.12 0.04 0.05 -0.10 
t-Statistic d(lnq,4)(-8) - - 3.70 - - 4.35 2.30 3.20 -2.33 
sig level d(lnq,4)(-8) - - 1.00 - - 1.00 5.00 1.00 5.00 
Coefficient d(lnw,4)(-1) -0.08 0.04 0.08 0.07 0.02 -0.16 0.04 -0.02 -0.01 
t-Statistic d(lnw,4)(-1) -2.19 0.85 2.05 1.91 0.46 -3.19 1.05 -0.44 -0.26 
sig level d(lnw,4)(-1) 5.00 - 5.00 10.00 - 1.00 - - - 
Coefficient d(lnw,4)(-2) -0.01 -0.05 -0.12 -0.05 0.02 -0.03 -0.29 -0.25 0.06 
t-Statistic d(lnw,4)(-2) -0.23 -0.98 -2.77 -1.23 0.47 -0.57 -5.17 -4.13 1.38 
sig level d(lnw,4)(-2) - - 1.00 - - - 1.00 1.00 - 
Coefficient d(lnw,4)(-3) -0.12 -0.09 0.02 -0.07 -0.02 -0.36 0.17 0.02 -0.34 
t-Statistic d(lnw,4)(-3) -2.91 -1.82 0.56 -1.86 -0.47 -5.57 3.71 0.38 -6.82 
sig level d(lnw,4)(-3) 1.00 10.00 - 10.00 - 1.00 1.00 - 1.00 
Coefficient d(lnw,4)(-4) 0.13 0.03 -0.19 -0.05 -0.07 0.25 - -0.06 0.05 
t-Statistic d(lnw,4)(-4) 3.60 0.64 -4.68 -1.27 -1.87 4.27 - -1.16 0.90 
sig level d(lnw,4)(-4) 1.00 - 1.00 - 10.00 1.00 - - - 
Coefficient d(lnw,4)(-5) - - 0.17 - - -0.26 - - -0.13 
t-Statistic d(lnw,4)(-5) - - 3.77 - - -6.45 - - -2.75 
sig level d(lnw,4)(-5) - - 1.00 - - 1.00 - - 1.00 
Coefficient d(lnw,4)(-6) - -0.11 -0.09 - - - - -0.14 - 
t-Statistic d(lnw,4)(-6) - -2.78 -2.49 - - - - -3.52 - 
sig level d(lnw,4)(-6) - 1.00 5.00 - - - - 1.00 - 
Coefficient d(lnw,4)(-7) - - - - -0.17 -0.10 - - -0.11 
t-Statistic d(lnw,4)(-7) - - - - -4.39 -2.96 - - -2.18 
sig level d(lnw,4)(-7) - - - - 1.00 1.00 - - 5.00 
Coefficient d(lnw,4)(-8) -0.13 - - - 0.13 - - - 0.11 
t-Statistic d(lnw,4)(-8) -4.44 - - - 3.60 - - - 2.15 
sig level d(lnw,4)(-8) 1.00 - - - 1.00 - - - 5.00 
Coefficient d(lnhw,4)(-1) 0.60 0.62 0.59 0.78 0.66 0.26 0.82 0.61 0.67 
t-Statistic d(lnhw,4)(-1) 8.38 8.50 8.50 14.75 8.04 3.24 10.23 11.43 9.82 
sig level d(lnhw,4)(-1) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
LM Stat  -0.42 0.83 -0.34 5.15 1.97 -0.31 0.40 -0.87 8.22 
Autocorr. a=0.01  no no no no no no no no yes 
Adjusted R2  0.68 0.63 0.64 0.83 0.76 0.83 0.95 0.71 0.76 
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