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The study of wage determinants in Ukraine investigates size-wage differentials and their reasons. There is an evidence for size-wage differentials, which is consistent with other economic studies. As a major explanations of such effect could be considered higher efficiency of larger firms and complementarity between physical capital and worker skills. For these purposes ULFS dataset were employed, which provides rich information, describes firm characteristics during the 1994-2004 period.
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Glossary

Size of the firm. Number of workers
Wage cash paid for some specified quantity and quality of labor 
Size-Wage Differential Wage premium, keep other things constant, which workers receives for working on larger enterprises.

Chapter 1

Introduction

Wage is one of major aspects our day-to-day life. Everyone interested in sum of wage and from time to time think about questions like “Should I receive higher or lower wage for this job?”, “How much is this job worth?”, “Why different companies pay different wages for similar job?” etc. This topic nowadays become even more important, because firm consider workers not just as a personnel, but as a human capital and a main source of economic efficiency. And many studies concerns wage determinants, relationships between size of company and wage and possible explanations of this phenomena (see, for example Zábojník and Bernhardt (2001) and Troske (1999)).
Even though the idea of wage is clear for all people, a plenty of constitutive factors makes it rather complicated and worth studying. Really, the wage is not simply a cash, paid from one person to another for completed job, but any kind of return for labor. That is why the wage implicitly includes working conditions, additional payments, goods and services, denoted in the contract (e. g. non-wage compensations) and even positive psychological responses from surrounding people, like respect. 
In our study we consider dependence wage from size of the firm in Ukraine and reasons of such relationship. More precisely, we want to test two major following hypothesis

· whether the size of a firm affects the wage;
· what are the reasons of existence the size-wage premium. 
There are a lot of studies, which support existence of size-wage premium (see, for example, Rudolf Winter-Ebmer and Josef Zweimuller, (1999) or Brown and Medoff, (1989)). Almost every study provide own explanation of the effect. We consider on the following reasons:

· complementarity between worker skills and physical capital;

· larger firms are more efficient, so they have possibility to pay higher wages;

· larger firms differentiate employment on regular workers, short-timers part-timers, which results in changing average wages;

· larger firms would like to invest more in human capital by different types of trainings.
For testing those reasons we employ ULFS (Ukrainian Labor Flexibility Survey). It is firms questionnaire, which include more than 700 questions. We want to investigate evolution of the wage over time. That is why we include only that firms, which participate in all questionnaires – “survivors”. For each hypothesis testing we include several appropriate proxies – for example fixed assets as a measure of physical capital. 
We use the following organization of the thesis. In Chapter 2 we briefly describe literature concerns this topic. In Chapter 3 data description would be represented. In Chapter 4 methodology of the study and empirical analysis would be shown. Chapter 5 is a major part, which includes estimation results. And Chapter 6 concludes.
Chapter 2

LIterature review

We start from an article Zábojník and Bernhardt (2001). They consider size – wage relations and reasons for exceptions at the theoretical level. The purpose of their study is to investigate reasons of different wages for same work and heterogeneity of the labor market. In  simple words, they tried to find unified answers on questions:

- why some (larger/more profitable) firms and industries pay higher wages for the same work

- why do not all workers seek employment at firms, which propose higher wages
As we can see, the authors consider similar issues, so we can use this article as a benchmark of our results. 
They starting from the standard 2 periods model with 1 manager-old worker and n laborers-young workers under additional assumption, that no turnover is present, a market always includes some firms with low efficiency and workers have an optimal level of investment into their human capital. The size of a firm is equal to the number of workers. On this level of accuracy the main implication is that the wage of older worker is proportional to the size of the firm and does not depend on firm productivity. Then authors addressed a pure strategy equilibrium. One of the properties is indifference of workers between working in big and small firms. There are some important relations between characteristics of the firm. Authors state, that “correlation between firm size and wage level” definitely exists. It can be explained by higher accumulated human capital. Also workers in the large firms receive higher wages and other compensations. But all those conclusion are theoretical and should be tested on real data.
Let us pay attention to the Brown and Medoff (1989). Assuming, that larger firms pay higher wages, authors consider reasons, which lie behind such relationship, and factors, playing the most important role and having large explanation power. It should be mentioned, that in different studies instead of size effect authors consider on establishment effect. Large firms usually have own corporate culture, mission, goals – and no one of these important aspects can be found simply by using size of the firm. One of such establishment factors can be higher level of wages or higher average skills of workers. That is why size effect and establishment effect (firm traditions) should be separated. There is a strong correlation between those 2 factors, but they have different nature. Authors made an intermediate conclusion, that “company size-wage effect appears, when establishment size is controlled for and vice versa“ (Brown and Medoff, 1989). In the investigation different datasets (mainly Current Population Survey (CPS)) were used. But all of them have similar variables: union coverage, sex, race, schooling, SMSA (standard metropolitan statistical area), experience and tenure (with square terms), region, industry and occupation. This data allows to test significance of influence different parameters on size-wage relations. The main message is that size-wage differentials exist and are significant, nevertheless they can not be clearly explained by labor quality indicators. For example, even in small enough subgroups of  workers (whose occupation, union status and industry) working in large firms results in higher wages. In the same time differences in working conditions do not play important role in explanation of size-wage relations. Similarly, we check existence of size-wage differentials in the case of Ukraine and find main reason of such relationship.
Troske (1999) further developed these ideas. Author use newly created employer-employee matched data and test, which of possible explanations of size-wage premium is relevant. For these purposes were used workers characteristics – sex, race, education, occupation, hourly wage etc. and firm characteristics – total employment, region, mean capital stock, percent production workers at plant etc, which were matched by manufacturing worker records to establishment records. Study also provides comparative analysis  with previous researches. Author ends up with conclusion, that only 2 hypothesis, concerns size-wage premium, are supported by data. According to the hypothesis, size-wage differentials are partially explained by matching skillful workers in larger plants together and capital-wage complementarity. There is still remains significantly large part of size-wage premium, which was not explained. 
Schmidt and Zimmermann (1991) concern size-wage relations in the West Germany. The main goal of their article is construction earnings function. Authors investigation based on neoclassical theory of the size-wage differentials. Those differentials exists because of environmental differences in the large and small firms. Large firms have “impersonal atmosphere” and higher worker division, so they should provide additional payments in order to compensate such disutility. There are many other reasons for the higher wage, proposed by larger firms. Among them using advanced production technologies, more specialized workers with higher qualification and better labor organization – all those factors are characteristics of larger firms. Incorporating those reasons into the model decreasing influence of size on wage. The same effect is expected in our work, but sets of control variables are very different. Authors used set of worker and demographical characteristics – tenure, schooling, experience as well as marital status and having children, but firm described only by size (dummies for large and small firms) and industry (services). In our study no individual characteristics available, but firms represented by more than 20 characteristic. In particularly was found, that innovation activity plays important role as a wage determinant. Another finding is that no one of the sector coefficients is significant and trade union due to the specific of a collective agreement does not positively affect wages. But those results obtained from German data, which implicitly includes high level of economic development and country specific organization of production process. That is why results for Ukraine can be totally different. Authors concludes, that even including all controls the wages still increase with firm size. 
There are a couple of studies, which consider particular reason of size-wage premium.

One of such reasons is capital – worker skills complementarity. One of the first papers, covers this issue is Grilliches (1969). The author investigated relationship between labor, skills, capital and their prices. There was a lack of good price time-series on capital or labor. Author use ratio of skilled/unskilled workers as a measure of “skills” and found that capital-schooling complementarity takes place. This study open discussion about reasons of size-wage relations and initiates further research on this topic.

The fundamental theory about capital-skills complementarity was developed by Hamermesh (1993). It based on the fundamental Lucas (1978) model which states, that skillful managers, going to manage the largest firms, both in terms of the number of employees and capital stock. The intuition, lies behind the statement, is following: if capital and labor force are complements in production process, than skilled managers employ more workers.
Chapter 3

Data Description

The main goal of our study is finding the reasons for size-wage relations in Ukraine. That is why we need information about size of the firm, which is amount of workers, wage of workers and different measures and characteristics of firms, which are proxies of physical capital, firm efficiency, structure of labor force and trainings.

That is why we employed ULFS – Ukrainian Labor Flexibility Survey, which is firms questionnaire. Let us briefly describe this data source. ULFS contains more then 700 questions, covers different aspects of working on enterprise –general characteristics of a firm (industry), personnel characteristics (presence of part-time workers), wage, turnover, benefits etc. The major part of questions is questions with options, which cover all possible cases. The data is very detailed and is very specific. For example, for property form it proposes 14 (!) options. 

We want to study wage evolution over time. It is an important issue, because firms in different periods has different requirements to the employers and use different schemes for determining wages. Also during this period attitudes between a firm and a personnel changes. For example, in the beginning of the period (1994-1995) firms do not pay such attention for motivation their workers, than in the end of the period (after 2000). So, incentives to provide a training or introduce a profit-sharing system are changes over time.

Unfortunately, some of the questions appear not in all questionnaires. This makes impossible to evaluate performance for all indicators during the whole period. Moreover, number of firms significantly vary on different questionnaires. It is natural, because some firms are liquidated, while others are founded. For consistency we use only such questions and firms, which present in all questionnaires. 

Here we use following notation:: {0;1} – means 0,1 dummy (variable, which has only 2 values); [0;1] – means the segment [0;1] (usually it is share or percentage).

We end up with 92 firms. Description of factors you can find below. 

Table 1. Factors description

	Variable name
	Description
	Units of measurement

	Year
	Number of questionnaire (6 dummies)
	{0;1}

	Region
	Region (6 dummies)
	{0;1}

	Industry
	Industrial sector (14 dummies)
	{0;1}

	Property form
	Property form (4 dummies)
	{0;1}

	Stock share
	Percentage of shares, belonging to the workers 
if joint stock
	[0;1]

	Assets
	Fixed assets, evaluated in current year
	Million UAH

	Exported sales
	Share of sales in current year for foreign market
	[0;1]

	Sales
	Value of sales in current year
	Million UAH

	Change in sales
	Logarithm of the ratio of sales in previous 
and current period
	

	Wage share
	Share of wages in production costs
	[0;1]

	Social cost 
	Social cost share of production costs
	[0;1]

	Employment
	Number of employed in current year 
(the same as number of workers)
	Person

	Women share
	Share of women
	[0;1]

	Shorttimed
	Share of workers, working short-time
	[0;1]

	Vacancy
	Vacancies – number of workers ratio
	[0;1]

	Rate of turnover
	Turnover-number of workers ratio
	[0;1]

	Bonus share
	Bonuses – wage ratio
	[0;1]

	Capacity utilization
	Capacity utilization
	[0;1]

	Employment changes
	Expected employment change (3 dummies)
	{0;1}

	Fewer workers
	Produce same output with fewer workers
	{0;1}

	Sales increase
	During last 2 years sales have increased
	

	Sales employment
	Main effect on employment if sales changes 
is increasing in employment(2 dummies)
	{0;1}

	Sex-preference (workers)
	Sex preference for production/Workers 
(2 dummies)
	{0;1}

	Sex-preference (employees)
	Sex preference for production/Employees 
(2 dummies)
	{0;1}

	Training
	Training
	{0;1}

	Trained loss
	Concern over loss of new trained Recruits
	{0;1}

	Retraining
	Retraining to improve job performance
	{0;1}

	Training upgrade
	Provide training to upgrade
	{0;1}

	Innovations
	Introduced new technology
	{0;1}

	Trade union
	Share of workers, belonging to the trade union
	[0;1]

	Profitshare
	Operating profit sharing system
	{0;1}

	Contract
	Share of employed contract workers
	[0;1]

	Parttime
	Share of employed part-timed workers
	[0;1]

	Wage
	Earnings of workers averaged over firm
	UAH


Data includes 552 observations (92 firms in 6 surveys). Since all questions present in all 6 surveys, there are no gaps and the panel data is balanced.

We redefine some variables in order to crystallize an effect. For example, several variables have 3 values: “Yes”, “No”, “Do not know”. In this case we use usual 0,1 – dummy, where 1 means “Yes”. It is reasonable, because such questions concerns providing services (like training). Sometimes, when third alternative carries important information, we introduce 2 dummies. For example, in a part of firms production process has no preferred gender(is totally sex-independent), which is important case. Thus, we introduce 2 dummies – 1 for women, another one – for men.
This data need some adaptive procedures before further usage. Since in 1996 was a monetary reform, we should reduce all financial indicators to a one monetary unit - UAH. Also important point is that some factors divided on very specific, small categories. The questionnaire proposes 14 different types of property form, and many groups has less than 10 observations. That is why we use only 4 types of property form, which were combined from information, represented in questionnaire. And some factors have options, which are not connected with our study, whereas the question as such provide an important information. For example, effect of change in sales on employment has 11 options, while only 2 have link with our research. In this case we use only related issues and keep all other options as a reference category. 

Variables can be divided on several categories:

· General variables. They provides general description of the firm (region, industry, property form, women share).

· Financial indicators. These variables includes financial characteristics of a firm (fixed assets, sales).

· Efficiency indicators. They provide information about dynamics and  indicates relative efficiency (change in sales, wage in production, innovation).

· Training. These variables express information about different aspects of trainings, provided by a firm (retraining, training upgrade).

· Personnel. Describe personnel movements and types of settlement (turnover, vacancies, part-time, short-time).

Each group is control variables for one of the hypothesis. For example, financial indicators explain complementarity between capital and worker skills.
Also an systematic measurement error present (firms have no incentives to say truth, when they states social cost of production or similar issues). Unfortunately, we have no instruments to avoid this.

Table 2. Descriptive statistics

	Variable
	Obs
	Mean
	Std. Dev
	Min
	Max

	year1994
	552
	0.1666667
	0.373016
	0
	1

	year1995
	552
	0.1666667
	0.373016
	0
	1

	year1999
	552
	0.1666667
	0.373016
	0
	1

	year2000
	552
	0.1666667
	0.373016
	0
	1

	year2002
	552
	0.1666667
	0.373016
	0
	1

	year2004
	552
	0.1666667
	0.373016
	0
	1

	Donetsk
	552
	0.1413043
	0.3486512
	0
	1

	Lviv
	552
	0.1521739
	0.3595152
	0
	1

	Mykolaiv
	552
	0.2101449
	0.4077809
	0
	1

	Kievcity
	552
	0.1358696
	0.3429608
	0
	1

	Kievregion
	552
	0.1594203
	0.3663996
	0
	1

	Kharkiv
	552
	0.2010870
	0.4011765
	0
	1

	electroenergetics
	552
	0.0181159
	0.1334917
	0
	1

	fuelindustry
	552
	0.0507246
	0.2196339
	0
	1

	ferrousindustry
	552
	0.0289855
	0.1679179
	0
	1

	metalworking
	552
	0.3152174
	0.4650238
	0
	1

	nonferrous
	552
	0.0072464
	0.0848936
	0
	1

	chemical
	552
	0.0434783
	0.2041161
	0
	1

	woodpaper
	552
	0.0362319
	0.1870361
	0
	1

	buildingmat
	552
	0.0434783
	0.2041161
	0
	1

	glass
	552
	0.0181159
	0.1334917
	0
	1

	light
	552
	0.0706522
	0.2564754
	0
	1

	food
	552
	0.2119565
	0.4090649
	0
	1

	cereals
	552
	0.0072464
	0.0848936
	0
	1

	medicine
	552
	0.0217391
	0.1459628
	0
	1

	printing
	552
	0.0942029
	0.2923757
	0
	1

	state
	552
	0.2735507
	0.4461854
	0
	1

	closedjoinntstock
	552
	0.2083333
	0.4064848
	0
	1

	openjointstock
	552
	0.375
	0.484562
	0
	1

	smallbusiness
	552
	0.0960145
	0.2948783
	0
	1

	partsharesworkers
	552
	0.2156884
	0.3311382
	0
	1

	logfixedasset
	551
	11.15128
	2.199793
	4.60517
	15.92201

	exportshare
	552
	0.1235326
	0.2169965
	0
	1

	sales
	548
	8.347203
	2.410086
	2.302585
	13.75605

	saleschange
	547
	-0.1428046
	0.4897158
	-2.22386
	2.92797

	wageshareinprod
	552
	0.1784493
	0.1172899
	0
	0.63

	socialcostshare
	552
	8.981159
	8.727068
	0
	63

	lognumworkcurr
	552
	6.155303
	1.334425
	1.609438
	9.418492

	womenshare
	552
	0.4892374
	0.1873263
	0
	.9438202

	shorttimershare
	552
	0.1274157
	0.2860724
	0
	1

	vacanciesshare
	552
	0.0317626
	0.0796975
	0
	.9402985

	turnoverrate
	552
	0.1285395
	0.1253617
	0
	0.9123541

	bonusshare
	552
	0.3688923
	0.299556
	0
	1

	caputil
	552
	0.5461957
	0.3042673
	0
	1

	employmentincrease
	552
	0.0978261
	0.2973488
	0
	1

	employmentdecrease
	552
	0.2536232
	0.4354791
	0
	1

	fewerworkers
	552
	0.3695652
	0.4831248
	0
	1

	sales2yinc
	552
	0.4583333
	0.4987128
	0
	1

	salesincemloyment
	552
	0.2047101
	0.4038556
	0
	1

	salesdecemloyment
	552
	0.2155797
	0.4115969
	0
	1

	sexprefworkersw
	552
	0.0380435
	0.1914748
	0
	1

	sexprefworkersm
	552
	0.2663043
	0.4424262
	0
	1

	sexprefemployeesm
	552
	0.1014493
	0.3021966
	0
	1

	sexprefemployeesw
	552
	0.0398551
	0.1957961
	0
	1

	training
	552
	0.8387681
	0.3680783
	0
	1

	trainingloss
	552
	0.7336957
	0.4424262
	0
	1

	retraining
	552
	0.7282609
	0.4452596
	0
	1

	trainingupgrade
	552
	0.865942
	0.3410236
	0
	1

	newtech
	552
	0.4293478
	0.4954321
	0
	1

	unionshare
	552
	0.8881159
	0.2754598
	0
	1

	profitsharing
	552
	0.4057971
	0.491491
	0
	1

	contractworkers
	552
	0.6231884
	0.4850266
	0
	1

	parttimeworkers
	552
	0.5380435
	0.4990028
	0
	1

	logwage
	552
	4.73932
	1.621617
	1.043804
	8.070781


There are a lot of other factors, like macroeconomics indicators, which affect wages, but not included here. We employ time dummies for this purposes. Investigation of effects in changes macroeconomics indicators on wages is not the aim of this study, but can lead to other researches. 

Let us say a few words about problems, refers to this data set:

1. It is not widely used data set, so our results can not be compared with other studies. We found only few articles, which has links on ULFS, but none of them use it in the research. Studies concerns other countries can not be compared directly, because in each survey of firms implicitly present production specific of the country (development of financial sector in Switzerland or effectiveness of production in Ireland are good examples).

2. The data may have inaccurate or false evidence. Data has several questions which are hardly to answer – whether firm going to bankruptcy in future 12 month is one of them. Another example of difficult question is percentage of shares, belonging to the workers – sometimes those shares belongs to the workers only formally, so the information provided is not objective. Sometimes respondents put an answers, which are not an option (like -99 on question with answers “Yes” and “No”). Those values can be substituted by appropriate answer (“No”), but it requires additional data transformation.

3. Data is averaged over firm. It is not a disadvantage, but it is data specific point, which should be taken into account. For example, data do not allows to determine educational level and tenure of particular worker, but instead it proposes rich information about a firm as a whole.

Chapter 4

Methodology

First of all, we should check, whether depend wage on size of enterprise. By “size” we mean number of workers. For the estimation the following wage model will be used
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where dependent variable we use logarithm of wage in firm i in period t and 
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 is a vector of firm characteristics, like industry or region. This approach is quite common (see for example Bayard and Troske, 1999). There are some factors, like inflation, unemployment and other macroeconomics indicators, which determine average wage in the country and can affect wage distribution over enterprises. In order to avoid bias of coefficients and take into account influence of macroeconomic factors we introduce 
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 - the time dummy. Since relationship between wage and size can be nonlinear, we include logarithm of size not in linear, but in polynomial form. 
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 is a fixed effect for firms. We expect, that it absorbs effect on some firm characteristics, which is natural.

One of the determinants of wage in the current period is wage in the previous period. This fact results in possible serial correlation problem (non-zero correlation between residuals). It can be solved by random-effect estimation, which also encompass fixed effects. However, this problem can produce insignificantly low effects. So, we will use formal Hausman test  for selection best-fitted model.

In our further investigation we consider on possible explanations of this effects. There are several of possible explanation, which we cover here in details. For these purposes we going to include into the regression some additional variables, which are measures of particular effect. It is possible, that previously significant variables become insignificant. Especially we expect, that nonlinear terms of size becomes insignificant, because it is hard to find for them reasonable economic interpretation.

The first one states, that the employer size-wage premium could be explained by complementarity between skills of worker and physical capital. It means that than more capital stock has a firm, than more skillful workers needed in order to use this capital efficiently. As a measure of capital stock we use value of fixed assets (the logarithm). If this variable affects positively the wage and value of the size-wage effect decreases (correspondent coefficient became lower), then it moves wage in the same direction, as size of the firm do - so, firm need more capital and more workers in the same time and capital and labor are complements. Another way to test econometrically this hypothesis (see Troske (1999)) is running a regression with logarithm of capital/labor ratio. If the coefficient before this variable is positive, than capital and labor force are complements. 

Actually, according to the identity 
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both ways are exactly the same. But when we include only capital/labor ratio, we lost value of size effect, which is weak point of K/L approach.

The second hypothesis concerns efficiency of the firms. It states, that larger firms are more efficient, so they are able to pay higher wages. Actually, it connects with microeconomic theory of monopoly – monopolies have more possibilities to use resources efficiently than small firms. We pay attention to only one specific part of the  framework – wages. For this purposes we include different characteristics of performance, like dynamic indicators (increasing in volume of sales during last 2 years), presence of innovation activities and measures of relative performance (share of wages in production, capacity utilization). If some of those factors significantly affects the wages and value of size-wage effect decreases, than those factors drives larger company to higher efficiency and to ability pays higher wages.

The third hypothesis argue, that differentiation in remuneration of labor. It states, that larger firms use different types of labor remuneration, which allows them to pay higher wages. It is based on the discrimination theory. Different workers receive different payments, which allows effective management of wages. On the other hand, usually wage fund is fixed, so wage can not vary too much. We going to check the hypothesis by including in the estimation different types remuneration of workers: part-time, short-time, contract. Significance of those proxies provide an evidence for dependence wage from type of remuneration.

And the last hypothesis states, that larger firms would like to invest more in human capital by different types of trainings. Essentially, it means, that wage depends on training provision. It is connected with general theory of wage, when more skillful worker should receive higher wage. In our case skills of worker increased because of using training, proposed by the company. In practice, if training provision pays important role as wage determinant, the coefficient before training dummies should be significant.
Chapter 5

Estimation results

This section contains 2 parts. In the first part we test whether wage depends on size of the firm and going to define the most appropriate functional form. In the second part we test all hypothesis for significance. It can be done by introducing into the model new variables, which are measures of one or another characteristics, like fixed assets or utilization of capital. 
5.1 Basic Model Specification

Let us consider on testing presence size-wage relationship. As explanatory variables were used time, region, industry and property form dummies, share of women, share of workers, belonging to the trade union, sex preferences for production process. The most important explanatory variable is logarithm of size. If it will have significant positive coefficient, than hypothesis for dependence wage from size would be proven. Here was used OLS model, which allows roughly estimate basic functional form.

As we can see from the table below, coefficient before logarithm of number of workers is significant and positive, which assure, that size-wage dependence really exists. Intertemporal effects and changes in macroeconomics indicators are absorbed by time dummies. All time dummies are highly significant. The reference year is year1994 – year, when the first ULFS conducted. Years dummy shows, that during the period wage in the industry is significantly increasing. Than let us pay attention to the region dummy. The reference region is Kiev region (except the Kiev city). As can be seen, Kiev and Donetsk pay highest wages and in all other regions wages are higher than in Kiev region.

Now concerns industries and property form. Industries represented by very different amount of firms, so they are not directly comparable, instead they provide broad description of wages. The lowest wages are paying in flour-grinding, cereals industry and highest wages are paying in electroenergetics. And now it is time to say a few words about property forms. The lowest wages are paying at state enterprises, the highest wages are paying at closed joint stock. Wages at small business and open joint stock enterprises are above average wages, but smaller, than average wage at closed joint enterprise. All dummies are insignificant, so wage variation over enterprises with different property form is low.

And now describe all other variables. Coefficient before women share is negative and highly significant, which means, that on average women receive less than men. Share of workers, belonging to the union, negatively affects average wage on an enterprise. Squared value of size is insignificant, so wage depends on size linearly. Sex preferences of workers and employees usually mismatch (in 491 cases, which is 90%). If preferred gender from point of view of workers and employees is female, than workers receive higher wage. But it is very rare case (only 9 cases, or 1.6%).

Results of this regression summarized in the Table 3.

Table 3. Wage determinants – general case

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.619006
	.113886
	0.000

	    year1999
	3.09597
	.1194394
	0.000

	    year2000
	2.364464
	.1199803
	0.000

	    year2002
	3.815391
	.1232482
	0.000

	    year2004
	4.091172
	.1247791
	0.000

	     Donetsk
	.4788675
	.1550205
	0.002

	        Lviv
	.2238885
	.1236333
	0.071

	    Mykolaiv
	.1576423
	.1132996
	0.165

	    Kievcity
	.3986824
	.1278581
	0.002

	     Kharkiv
	.191288
	.1178616
	0.105

	Electroenergetics
	-.0662599
	.3114995
	0.832

	Fuelindustry
	-.2552769
	.2699301
	0.345

	Ferrousindustry
	-.2764179
	.2895662
	0.340

	Metalworking
	-.5558385
	.1969215
	0.005

	  Nonferrous
	-1.521269
	.4340121
	0.000

	    Chemical
	-.2504557
	.2458595
	0.309

	   Woodpaper
	-.4739125
	.2530866
	0.062

	 Buildingmat
	-.5542968
	.2436617
	0.023

	       Glass
	-.5065993
	.2993218
	0.091

	       Light
	-.2628092
	.228443
	0.250

	        Food
	-.208284
	.1935183
	0.282

	     Cereals
	-.5732159
	.4212664
	0.174

	    Medicine
	-.0615431
	.284886
	0.829

	    Printing
	-.2543381
	.2118765
	0.231

	       State
	-.0379732
	.1735217
	0.827

	Closedjointstock
	.0843054
	.1685643
	0.617

	Openjointstock
	.1298081
	.1616732
	0.422

	Smallbusiness
	.0366059
	.1913697
	0.848

	Lognumworkers
	.422002
	.1875502
	0.025

	  Womenshare
	-.8010323
	.2763536
	0.004

	  Unionshare
	-.1161679
	.1354749
	0.392

	lognumwork_squared
	-.0157525
	.0152705
	0.303

	     Matchmm
	-.0531241
	.1160803
	0.647

	     Matchww
	.3092243
	.2571324
	0.230

	       _cons
	.8389901
	.5989875
	0.162


Then we take into account fact, that different firms pay different wages. It results in bias of the coefficients in the previous regression and can be avoided by using fixed effect or random effect estimation techniques and then choose the best-fitted model. F-test (F(91, 449)=1.39) shows, that model with different intercepts is more preferable, than simple OLS. We also perform Hausman test for selection between fixed and random-effects model. Since value of chi-squared statistics is equal to 0.82 and coefficients are pretty similar, we conclude, that random effects is the most appropriate technique for estimation size-wage differentials. Really, it provides the same coefficients as fixed-effect does, but estimators are more efficient.

The basic model is putted into the table 4. We will return to it from time to time for comparing purposes.

Table 4. Basic functional form

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.674693
	.1045681
	0.000

	    year1999
	3.158259
	.1049887
	0.000

	    year2000
	2.430746
	.1050935
	0.000

	    year2002
	3.901108
	.1054437
	0.000

	    year2004
	4.178632
	.1056298
	0.000

	     Donetsk
	.2232929
	.1231167
	0.070

	    Kievcity
	.286958
	.0999281
	0.004

	metalworking
	-.3399867
	.0827613
	0.000

	  nonferrous
	-1.073031
	.4118101
	0.009

	 buildingmat
	-.3073092
	.1711286
	0.073

	lognumworkers
	.242111
	.0292598
	0.000

	  womenshare
	-.7474407
	.200437
	0.000

	       _cons
	1.115255
	.2277296
	0.000


5.2 Worker Skills – Capital Complementarity.
There is a hypothesis, that worker skills and physical capital are complements.

We introduce into the regression measure of physical capital, which is logarithm of fixed assets. Results of this regression are put in table 5.

Table 5. Complementarity between worker skills and physical capital

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.837589
	.1315319
	0.000

	    year1999
	3.137363
	.1129761
	0.000

	    year2000
	2.451715
	.1320674
	0.000

	    year2002
	3.859125
	.1385722
	0.000

	    year2004
	4.024781
	.1185108
	0.000

	     Donetsk
	.2559485
	.1062028
	0.016

	    Kievcity
	.2216883
	.0921747
	0.016

	metalworking
	-.2875604
	.0781204
	0.000

	  nonferrous
	-.9193828
	.3684774
	0.013

	 buildingmat
	-.2656995
	.1557688
	0.088

	lognumworkers
	.1256582
	.0411874
	0.002

	  womenshare
	-.8064982
	.1871408
	0.000

	partsharesworkers
	-.0027252
	.0989366
	0.978

	exprotshare
	-.0068915
	.1492969
	0.963

	  bonusshare
	-.1273848
	.1518029
	0.401

	profitsharing
	.258458
	.0654889
	0.000

	logfixedasset
	.0364452
	.0255543
	0.154

	       sales
	.043611
	.0193054
	0.024

	 saleschange
	-.1642994
	.0641403
	0.010

	  sales2yinc
	.3152826
	.0664963
	0.000

	       _cons
	.8570161
	.2608379
	0.001


Since the coefficient before logarithm of fixed assets is positive, we conclude, that size of the firm in financial terms affects wage level. So, skillful workers and capital stock are complements. But the coefficient is insignificant because of small sample size.

We also test this hypothesis using capital-labor ratio (see Troske 1999). Result is very similar: capital and skill of workers are complements, but effect is insignificant.

Now we briefly describe other measures of financial state of the firm. Part of shares, belonging to the workers and export share are low in absolute values and insignificant. Coefficient before share of bonuses as a part of wage is negative, which shows, that bonuses and wage are substitutes – higher value of bonuses means lower wage. Introducing profit-sharing system has significant positive effect on wages, because it is additional source to pay wages. Higher sales (comparing with previous or the year before previous) leads to increasing in wages. In the same time, change in volume of sales produce negative effect on wage. It can be explained as follows:

· if sales fallen down, than enterprise going to pay higher wages in order to quickly resolve the problems appeared and do not fall into even worse situation;

· if sales increased two years before, than effect is high (0.32>0.16), so companies with stable sales growth has higher wages (due to the effect of increase in sales two years before).

Sign of all variables taken from the “functional form” is the same. The significant change in the coefficient before logarithm of size (it decreases from 0.24 to 0.13) says, that financial indicators (like volume of sales or fixed assets) covers part of size-wage effect. This is another indirect proof of labor-capital complementarity hypothesis.

5.3 Higher Efficiency of Larger Firms. 
There is a hypothesis, that larger firms are more efficient (productive, innovative, etc.), so they are able to pay (and, essentially, pay) higher wages. We are going to test this hypothesis by introducing different measures of efficiency and dynamic indicators. If the hypothesis is true, than some indicators has positive coefficients. It means, that firms, which are efficient from the point of view this particular indicator pay higher wages.

As we can see, innovations (new technologies) play important role and significantly affect wages. Also harder usage of production facilities is one of the characteristics of efficient production process and it is lead to higher wages too.

High share of wage in production costs means, that production process is labor-intensive. So, such process requires a bunch of workers, which on average receive lower wage. Social cost share is low in absolute value and insignificant – it means, that this indicator do not affect wages. If company believes, that the same work can been done with fewer amount of workers, than production process is organized inefficiently – amount of workers higher than optimal, so it leads to lower wages. If increase in sales leads to hiring more workers, than firm growing, has excess demand on labor and should propose higher wages. Vice versa, if increase in sales leads to decrease in employment, than firm reorganizing and temporally decrease wages – so coefficient is insignificant.

So, effective using of capital and employing new technologies is one of the reasons for size-wage relationship and it is proved by evidence from Ukrainian firms.

Similarly to the previous case, other variables do not change the sign and coefficient before size became smaller.

Results of this regression are put in table 6.
Table 6. Relationship between efficiency of a firm and wages

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.702618
	.1006297
	0.000

	    year1999
	3.165786
	.1039763
	0.000

	    year2000
	2.375208
	.1047927
	0.000

	    year2002
	3.800196
	.10605
	0.000

	    year2004
	4.095782
	.1080039
	0.000

	     Donetsk
	.2706306
	.12157
	0.026

	    Kievcity
	.2597895
	.095986
	0.007

	metalworking
	-.2111629
	.0844321
	0.012

	  nonferrous
	-.730617
	.3960204
	0.065

	 buildingmat
	-.1806228
	.1641888
	0.271

	lognumworkers
	.2042942
	.0295413
	0.000

	  womenshare
	-.5796646
	.1937428
	0.003

	wageshareinprod
	-.5021888
	.3315575
	0.130

	     caputil
	.4400488
	.1139096
	0.000

	socialcost
	.0039789
	.004011
	0.321

	fewerworkers
	-.0572817
	.0698856
	0.412

	salesincemployment
	.3222764
	.0805212
	0.000

	salesdecemployment
	-.0311771
	.0800324
	0.697

	     newtech
	.1859433
	.0679755
	0.006

	       _cons
	.9439375
	.2384474
	0.000


5.4 Differentiation in Remuneration of Labor. 
One of the hypothesis states, that larger firms differentiate employment on regular workers, short-timers, part-timers, which results in increasing average wages.

The table, shown below, give us the following intuition. Employing short-time workers means decreasing in average wage, because short-time workers receive lower wages, than full-time workers, and this effect is significant. On the other hand, contract workers and part-time workers receive a little bit more, than full-timers, but this effect is insignificant. Changes in employment are associated with decreasing in average wage, which could be explained as follows. Increase in employment means hiring low-skilled workers (part of such type of workers is significant), which usually receive lower wages. Also presence of trial period, when worker should prove level of skills and receive lower payment because of risk to show scanty level of skills and knowledge for this particular position, leads to decreasing average wages of firm. Decreasing employment can meant retiring, in which case high-skilled worker with high wage leave the company, and it is decreasing average wage.

If company has a lot of vacancies, than it has excess of labor demand and should propose higher wage. Company with high rate of turnover has no incentives to pay higher wage to the workers, who sooner or later leave the company – so this firm pays lower wages.

Other variables have the same sign. However, the coefficient before size increases, which means, that using differentiated employment can result in decreasing average wage.

Results of the estimation shown in table 7.

Table 7. Differentiation in employment and wages

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.654761
	.1037282
	0.000

	    year1999
	3.158112
	.1053637
	0.000

	    year2000
	2.423148
	.1057161
	0.000

	    year2002
	3.885558
	.108133
	0.000

	    year2004
	4.152718
	.1197875
	0.000

	     Donetsk
	.1815707
	.1203925
	0.132

	    Kievcity
	.2915578
	.0982369
	0.003

	metalworking
	-.273648
	.0828391
	0.001

	  nonferrous
	-.8350919
	.4122352
	0.043

	 buildingmat
	-.2799935
	.168527
	0.097

	lognumworkers
	.2604312
	.0303035
	0.000

	  womenshare
	-.6702793
	.2012766
	0.001

	shorttimershare
	-.2923509
	.1197566
	0.015

	vacanciesshare
	.2803151
	.4525835
	0.536

	turnoverrate
	-.3233553
	.2552727
	0.205

	employmentincrease
	-.1115247
	.1127407
	0.323

	employmentdecrease
	-.2329811
	.0790065
	0.003

	contractworkers
	.0419925
	.0707358
	0.553

	parttimeworkers
	.0693128
	.0712189
	0.330

	       _cons
	1.034158
	.2340928
	0.000


5.5 Training Provision. 
The last hypothesis, which we are going to test in this study, argues, that larger firms would like to invest more in human capital by different types of trainings. In your estimation we use dummy for training provision and dummies for different types of training (retraining, training to upgrade) as a proxies for investment into human capital. If training provision increases wages, than correspondent coefficient should be positive.
As can be seen from the table below, training decrease wages and effect is insignificant.
Training to upgrade and concerning over loss of new trained recruits make positive effect on wage. It is natural, because after training to upgrade worker became more skillful, so his/her wage should be increased. Concerning over loss of new trained recruits means, that the company take care about the personnel, in particular, it pays higher wages in order to avoid additional losses of new recruits. But all those variables produce insignificant influence on wage. We conclude, that training provision does not produce effect on wages.

Other variables, which were taken from the functional form have the same sign. Results of the estimation could be found in the table 8.

Table 8. Training provision

	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.664646
	.1065024
	0.000

	    year1999
	3.161092
	.1057683
	0.000

	    year2000
	2.430106
	.1063873
	0.000

	    year2002
	3.901218
	.1079489
	0.000

	    year2004
	4.182463
	.1073537
	0.000

	     Donetsk
	.2322271
	.124332
	0.062

	    Kievcity
	.2867649
	.1004172
	0.004

	metalworking
	-.3354166
	.0835839
	0.000

	  nonferrous
	-1.078175
	.413101
	0.009

	 buildingmat
	-.3014014
	.1728852
	0.081

	lognumworkers
	.2323527
	.0314505
	0.000

	  womenshare
	-.7736076
	.204908
	0.000

	    training
	-.0192785
	.1373947
	0.888

	trainingloss
	.0541324
	.1086173
	0.618

	  retraining
	-.0042029
	.0804262
	0.958

	trainingupgrade
	.0715082
	.1138682
	0.530

	       _cons
	1.103471
	.2339549
	0.000


5.6 Final Model. 
And now we summarize all our findings, select all proxies, which produce significant effect on wages, and interpret each of them.

Table 9. Wage determinants – final model
	Variable name
	Value of coefficient
	Standard error
	P-value

	    year1995
	1.715605
	.1052708
	0.000

	    year1999
	3.125675
	.1068537
	0.000

	    year2000
	2.359624
	.1083816
	0.000

	    year2002
	3.766289
	.1114898
	0.000

	    year2004
	4.028215
	.114927
	0.000

	     Donetsk
	.2247546
	.1051233
	0.033

	    Kievcity
	.2458518
	.0911137
	0.007

	metalworking
	-.2005785
	.0735074
	0.006

	lognumworkers
	.1751152
	.0341372
	0.000

	  womenshare
	-.6822037
	.1778325
	0.000

	       sales
	.0436376
	.0184051
	0.018

	 saleschange
	-.1858407
	.0629058
	0.003

	  sales2yinc
	.1467637
	.0768094
	0.056

	     caputil
	.4036592
	.1097254
	0.000

	employmentincrease
	-.179037
	.1064485
	0.093

	employmentdecrease
	-.1612558
	.0738142
	0.029

	salesincemployment
	.2098893
	.0886535
	0.018

	     newtech
	.1462528
	.0657673
	0.026

	profitsharing
	.1892269
	.0650801
	0.004

	       _cons
	.6902452
	.2183004
	0.002


Reference year is year of the first survey is 1994. During the period of studying (1994-2004) wages growing over time. 

· in the year 1995 nominal wages were 1.72 times higher, than in 1994;

- in the year 1999 nominal wages were 3.13 times higher, than in 1994;

- in the year 2000 nominal wages were 2.36 times higher, than in 1994;

- in the year 2002 nominal wages were 3.77 times higher, than in 1994;

- in the year 2004 nominal wages were 4.03 times higher, than in 1994.

The regions, which pay highest wages, are Kiev city (25% more, than average regions) and Donetsk city (22% more, than average region).

The metalworking industry pays 20% less, than other industries. It can be explained by presence high amount of low-skilled workers.

Wage in the company increases with the size. Each additional 1% increase in size (amount of workers) leads to 0,18% increase in average wage of the firm.
Women receive lower wages, than men. If shares of women increased by 1%, than average wage going to decrease by 0.68%.

Volume of sales positively affects wages in the firm. If sales become higher on 1 million UAH, than average wage increases by 0.44%.

If sales increased on 1% from the previous year, then wage decreased on 0.19%. In the same time, the fact, that sales increased in past two years leads to increase in wages on 14%.

1% increasing in capacity utilization leads to increasing in wages on 0.40%

Expected increasing of employment leads to decreasing wages on 18%, and can be explained by hiring unskilled/low-skilled workers. Expected decreasing of employment leads to decreasing wages on 16% and can be explained by retiring skilled workers.

If sales changes and employment increases, then wage becomes higher on 21%.

Introducing new technologies (innovations) leads to increasing in wages on 15%.

Introducing profit-sharing system leads to increasing in wages on 19% and could be considered as additional funding.

Chapter 6

Conclusions

In this study we investigates size-wage relations in Ukraine. 

There was found an evidence for Ukrainian firms, that wage of the company is positively affected by size of the company.

There are many reasons for such relationship. In this study we test 4 possible ways of explanation: capital-worker skills complementarity, higher efficiency, differentiation in remuneration and training provision. There was found positive influence of fixed assets and volume of sales on wages. This fact support the hypothesis of capital-skills complementarity, but effect is insignificant. So, physical capital and workers skills are complements rather than substitutes. Also was found, that more efficient enterprises pays higher wages. As a major measure of “efficiency”  should be considered innovation activity and capacity utilization. Using profit sharing system provide additional source of paying wages and therefore makes significant (statistically and economically) positive impact on wages.
Effect on wage of using different training programs is insignificant. It can be explained by high (84%) rate of training propositions in the firms-“survivors”. Presence of different schemes of remuneration does not affect average wage significantly. This fact says, that wage fund is fixed so its usage optimization can not has high priority, while higher efficiency should be the goal number one.
All Obtained results are consistent with theory of wage (for example, nominal wage increases over time).

Results can be used in evaluation of fair wages and determining enterprises with too low or too high wage. This study can be used as a guide for workers, who select working place based on average wage level in the firm.

Further research can been done in two major directions. One of them is testing other hypothesis of size-wage relations in Ukraine. Another is searching for more precise estimators, using other data sources. An example of such investigation is research based on 2 surveys: survey of workers and survey of firms.
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APPENDIX 1

Functional Form

. reg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Lviv Mykolaiv Kievcity Kharkiv electroenergetics fuelindustry ferrousindustry metalworking nonferrous chemical woodpaper buildingmat glass light food cereals medicine printing state closedjointstock openjointstock smallbusiness lognumworkers womenshare unionshare lognumworkers2 matchmm matchww

      Source |       SS       df       MS              Number of obs =     552

-------------+------------------------------           F( 34,   517) =   63.97

       Model |  1170.64811    34  34.4308268           Prob > F      =  0.0000

    Residual |  278.283806   517  .538266549           R-squared     =  0.8079

-------------+------------------------------           Adj R-squared =  0.7953

       Total |  1448.93192   551   2.6296405           Root MSE      =  .73367

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      t    P>|t|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.619006    .113886    14.22   0.000     1.431344    1.806668

    year1999 |    3.09597   .1194394    25.92   0.000     2.899157    3.292783

    year2000 |   2.364464   .1199803    19.71   0.000      2.16676    2.562168

    year2002 |   3.815391   .1232482    30.96   0.000     3.612302     4.01848

    year2004 |   4.091172   .1247791    32.79   0.000      3.88556    4.296784

     Donetsk |   .4788675   .1550205     3.09   0.002     .2234238    .7343112

        Lviv |   .2238885   .1236333     1.81   0.071     .0201648    .4276123

    Mykolaiv |   .1576423   .1132996     1.39   0.165    -.0290534     .344338

    Kievcity |   .3986824   .1278581     3.12   0.002      .187997    .6093677

     Kharkiv |    .191288   .1178616     1.62   0.105    -.0029251    .3855011

electroene~s |  -.0662599   .3114995    -0.21   0.832    -.5795508     .447031

fuelindustry |  -.2552769   .2699301    -0.95   0.345    -.7000694    .1895156

ferrousind~y |  -.2764179   .2895662    -0.95   0.340    -.7535669     .200731

metalworking |  -.5558385   .1969215    -2.82   0.005     -.880327     -.23135

  nonferrous |  -1.521269   .4340121    -3.51   0.000    -2.236437   -.8061007

    chemical |  -.2504557   .2458595    -1.02   0.309    -.6555845    .1546731

   woodpaper |  -.4739125   .2530866    -1.87   0.062    -.8909503   -.0568748

 buildingmat |  -.5542968   .2436617    -2.27   0.023    -.9558041   -.1527896

       glass |  -.5065993   .2993218    -1.69   0.091    -.9998236   -.0133749

       light |  -.2628092    .228443    -1.15   0.250    -.6392391    .1136206

        food |   -.208284   .1935183    -1.08   0.282    -.5271646    .1105966

     cereals |  -.5732159   .4212664    -1.36   0.174    -1.267381    .1209494

    medicine |  -.0615431    .284886    -0.22   0.829    -.5309801    .4078938

    printing |  -.2543381   .2118765    -1.20   0.231    -.6034695    .0947934

       state |  -.0379732   .1735217    -0.22   0.827    -.3239033    .2479569

closedjoin~k |   .0843054   .1685643     0.50   0.617    -.1934559    .3620666

openjoints~k |   .1298081   .1616732     0.80   0.422     -.136598    .3962142

smallbusin~s |   .0366059   .1913697     0.19   0.848    -.2787344    .3519461

lognumwork~s |    .422002   .1875502     2.25   0.025     .1129557    .7310484

  womenshare |  -.8010323   .2763536    -2.90   0.004     -1.25641    -.345655

  unionshare |  -.1161679   .1354749    -0.86   0.392    -.3394043    .1070685

lognumwork~2 |  -.0157525   .0152705    -1.03   0.303    -.0409153    .0094103

     matchmm |  -.0531241   .1160803    -0.46   0.647    -.2444019    .1381538

     matchww |   .3092243   .2571324     1.20   0.230    -.1144801    .7329287

       _cons |   .8389901   .5989875     1.40   0.162    -.1480253    1.826006

------------------------------------------------------------------------------

. reg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat lognumworkers womenshare 

      Source |       SS       df       MS              Number of obs =     552

-------------+------------------------------           F( 12,   539) =  180.12

       Model |  1159.73556    12  96.6446298           Prob > F      =  0.0000

    Residual |  289.196358   539  .536542408           R-squared     =  0.8004

-------------+------------------------------           Adj R-squared =  0.7960

       Total |  1448.93192   551   2.6296405           Root MSE      =  .73249

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      t    P>|t|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.675269   .1084366    15.45   0.000       1.4966    1.853939

    year1999 |   3.160109   .1087894    29.05   0.000     2.980859     3.33936

    year2000 |   2.432701    .108873    22.34   0.000     2.253312    2.612089

    year2002 |   3.903331   .1091506    35.76   0.000     3.723485    4.083177

    year2004 |   4.180849   .1092992    38.25   0.000     4.000758     4.36094

     Donetsk |   .2278687   .1061852     2.15   0.032     .0529089    .4028284

    Kievcity |   .2930632   .0929842     3.15   0.002     .1398545    .4462719

metalworking |  -.3301143   .0749383    -4.41   0.000    -.4535891   -.2066395

  nonferrous |  -1.097173   .3784127    -2.90   0.004    -1.720678    -.473668

 buildingmat |  -.2933446    .158492    -1.85   0.065    -.5544896   -.0321996

lognumwork~s |   .2427172   .0262958     9.23   0.000       .19939    .2860443

  womenshare |  -.7286607   .1813781    -4.02   0.000    -1.027515   -.4298066

       _cons |   1.095846   .2084885     5.26   0.000     .7523226     1.43937

------------------------------------------------------------------------------

APPENDIX 2.
Functional Form: Hausman Test

	Variables
	(b)

fixed
	(B)

random
	(b-B)

Difference
	sqrt(diag(V_b-V_B))

S.E.

	    year1995
	1.673369
	1.674693
	-.0013234
	.0153319

	    year1999
	3.147774
	3.158259
	-.0104847
	.0179189

	    year2000
	2.419675
	2.430746
	-.0110711
	.0189969

	    year2002
	3.888454
	3.901108
	-.0126537
	.0224386

	    year2004
	4.166454
	4.178632
	-.0121784
	.0240295

	    Kievcity
	.2635759
	.286958
	-.0233821
	.1013947

	metalworking
	-.4135444
	-.3399867
	-.0735577
	.115456

	  nonferrous
	-.8704578
	-1.073031
	.2025727
	.4851069

	 buildingmat
	-.4056309
	-.3073092
	-.0983217
	.1914958

	lognumwork~s
	.2431116
	.242111
	.0010006
	.0443807

	  womenshare
	-.9048767
	-.7474407
	-.1574359
	.2824708


                           b = consistent under Ho and Ha; obtained from xtreg

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

The hypothesis Ho:  difference in coefficients not systematic

                 chi2(11) = (b-B)'[(V_b-V_B)^(-1)](b-B)=0.82

                 Prob>chi2=1.000

APPENDIX 3.
Testing Hypotheses

Capital-labor complementarity hypothesis
xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat lognumworkers womenshare   partsharesworkers  exprotsharepryr  bonusshare  profitsharing logfixedasset sales saleschange sales2yinc, re 

Random-effects GLS regression                   Number of obs      =       546

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8385                         Obs per group: min =         4

       between = 0.6859                                        avg =       5.9

       overall = 0.8237                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(20)      =   2471.34

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.837589   .1315319    13.97   0.000     1.621239     2.05394

    year1999 |   3.137363   .1129761    27.77   0.000     2.951534    3.323192

    year2000 |   2.451715   .1320674    18.56   0.000     2.234483    2.668946

    year2002 |   3.859125   .1385722    27.85   0.000     3.631194    4.087056

    year2004 |   4.024781   .1185108    33.96   0.000     3.829848    4.219714

     Donetsk |   .2559485   .1062028     2.41   0.016     .0812604    .4306367

    Kievcity |   .2216883   .0921747     2.41   0.016     .0700745    .3733022

metalworking |  -.2875604   .0781204    -3.68   0.000    -.4160571   -.1590637

  nonferrous |  -.9193828   .3684774    -2.50   0.013    -1.525474   -.3132914

 buildingmat |  -.2656995   .1557688    -1.71   0.088    -.5219164   -.0094826

lognumwork~s |   .1256582   .0411874     3.05   0.002     .0579108    .1934055

  womenshare |  -.8064982   .1871408    -4.31   0.000    -1.114317   -.4986789

partshares~s |  -.0027252   .0989366    -0.03   0.978    -.1654615     .160011

exprotshar~r |  -.0068915   .1492969    -0.05   0.963     -.252463    .2386801

  bonusshare |  -.1273848   .1518029    -0.84   0.401    -.3770783    .1223087

profitshar~g |    .258458   .0654889     3.95   0.000     .1507384    .3661777

logfixedas~t |   .0364452   .0255543     1.43   0.154    -.0055879    .0784784

       sales |    .043611   .0193054     2.26   0.024     .0118564    .0753656

 saleschange |  -.1642994   .0641403    -2.56   0.010    -.2698008   -.0587979

  sales2yinc |   .3152826   .0664963     4.74   0.000     .2059059    .4246593

       _cons |   .8570161   .2608379     3.29   0.001      .427976    1.286056

-------------+----------------------------------------------------------------

     sigma_u |  .08555777

     sigma_e |  .69114286

         rho |   .0150931   (fraction of variance due to u_i)

------------------------------------------------------------------------------

High efficiency of larger firms hypothesis
. xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat lognumworkers womenshare  wageshareinprodp  caputil  socialcostsharep fewerworkers salesincemployment salesdecemployment  newtech, re

Random-effects GLS regression                   Number of obs      =       552

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8426                         Obs per group: min =         6

       between = 0.6304                                        avg =       6.0

       overall = 0.8219                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(19)      =   2557.05

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.702618   .1006297    16.92   0.000     1.505387    1.899849

    year1999 |   3.165786   .1039763    30.45   0.000     2.961996    3.369576

    year2000 |   2.375208   .1047927    22.67   0.000     2.169818    2.580598

    year2002 |   3.800196     .10605    35.83   0.000     3.592342     4.00805

    year2004 |   4.095782   .1080039    37.92   0.000     3.884099    4.307466

     Donetsk |   .2706306     .12157     2.23   0.026     .0323578    .5089034

    Kievcity |   .2597895    .095986     2.71   0.007     .0716603    .4479186

metalworking |  -.2111629   .0844321    -2.50   0.012    -.3766467   -.0456791

  nonferrous |   -.730617   .3960204    -1.84   0.065    -1.506803    .0455687

 buildingmat |  -.1806228   .1641888    -1.10   0.271    -.5024269    .1411813

lognumwork~s |   .2042942   .0295413     6.92   0.000     .1463943    .2621941

  womenshare |  -.5796646   .1937428    -2.99   0.003    -.9593936   -.1999357

wagesharei~p |  -.5021888   .3315575    -1.51   0.130     -1.15203     .147652

     caputil |   .4400488   .1139096     3.86   0.000     .2167901    .6633074

socialcost~p |   .0039789    .004011     0.99   0.321    -.0038825    .0118402

fewerworkers |  -.0572817   .0698856    -0.82   0.412    -.1942551    .0796916

salesincem~t |   .3222764   .0805212     4.00   0.000     .1644577    .4800951

salesdecem~t |  -.0311771   .0800324    -0.39   0.697    -.1880377    .1256835

     newtech |   .1859433   .0679755     2.74   0.006     .0527136    .3191729

       _cons |   .9439375   .2384474     3.96   0.000     .4765891    1.411286

-------------+----------------------------------------------------------------

     sigma_u |  .18433895

     sigma_e |  .68180645

         rho |  .06811962   (fraction of variance due to u_i)

------------------------------------------------------------------------------

Differentiation in remuneration of labor hypothesis
. xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat lognumworkers womenshare shorttimersshare vacanciesshare turnoverrate employmentincrease employmentdecrease contractworkers parttimeworkers, re 

Random-effects GLS regression                   Number of obs      =       552

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8324                         Obs per group: min =         6

       between = 0.5914                                        avg =       6.0

       overall = 0.8089                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(19)      =   2349.98

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.654761   .1037282    15.95   0.000     1.484143    1.825378

    year1999 |   3.158112   .1053637    29.97   0.000     2.984804    3.331419

    year2000 |   2.423148   .1057161    22.92   0.000      2.24926    2.597035

    year2002 |   3.885558    .108133    35.93   0.000     3.707695    4.063421

    year2004 |   4.152718   .1197875    34.67   0.000     3.955686    4.349751

     Donetsk |   .1815707   .1203925     1.51   0.132    -.0164572    .3795987

    Kievcity |   .2915578   .0982369     2.97   0.003     .1299724    .4531431

metalworking |   -.273648   .0828391    -3.30   0.001    -.4099061   -.1373899

  nonferrous |  -.8350919   .4122352    -2.03   0.043    -1.513158   -.1570254

 buildingmat |  -.2799935    .168527    -1.66   0.097    -.5571957   -.0027913

lognumwork~s |   .2604312   .0303035     8.59   0.000     .2105864     .310276

  womenshare |  -.6702793   .2012766    -3.33   0.001     -1.00135   -.3392088

shorttimer~e |  -.2923509   .1197566    -2.44   0.015     -.489333   -.0953688

vacanciess~e |   .2803151   .4525835     0.62   0.536    -.4641185    1.024749

turnoverrate |  -.3233553   .2552727    -1.27   0.205    -.7432415    .0965308

empl~ncrease |  -.1115247   .1127407    -0.99   0.323    -.2969667    .0739173

empl~ecrease |  -.2329811   .0790065    -2.95   0.003    -.3629352    -.103027

contractwo~s |   .0419925   .0707358     0.59   0.553    -.0743575    .1583424

parttimewo~s |   .0693128   .0712189     0.97   0.330    -.0478318    .1864574

       _cons |   1.034158   .2340928     4.42   0.000     .6491091    1.419206

-------------+----------------------------------------------------------------

     sigma_u |  .18722081

     sigma_e |   .7024557

         rho |   .0663234   (fraction of variance due to u_i)

------------------------------------------------------------------------------

Training provision hypothesis
. xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat lognumworkers womenshare   training trainingloss retraining trainingupgrade , re

Random-effects GLS regression                   Number of obs      =       552

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8273                         Obs per group: min =         6

       between = 0.5567                                        avg =       6.0

       overall = 0.8009                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(16)      =   2265.29

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.664646   .1065024    15.63   0.000     1.489465    1.839827

    year1999 |   3.161092   .1057683    29.89   0.000     2.987118    3.335065

    year2000 |   2.430106   .1063873    22.84   0.000     2.255114    2.605097

    year2002 |   3.901218   .1079489    36.14   0.000     3.723658    4.078779

    year2004 |   4.182463   .1073537    38.96   0.000     4.005882    4.359044

     Donetsk |   .2322271    .124332     1.87   0.062     .0277191    .4367351

    Kievcity |   .2867649   .1004172     2.86   0.004     .1215933    .4519364

metalworking |  -.3354166   .0835839    -4.01   0.000    -.4728999   -.1979333

  nonferrous |  -1.078175    .413101    -2.61   0.009    -1.757665   -.3986839

 buildingmat |  -.3014014   .1728852    -1.74   0.081    -.5857722   -.0170306

lognumwork~s |   .2323527   .0314505     7.39   0.000     .1806212    .2840842

  womenshare |  -.7736076    .204908    -3.78   0.000    -1.110651   -.4365639

    training |  -.0192785   .1373947    -0.14   0.888    -.2452727    .2067156

trainingloss |   .0541324   .1086173     0.50   0.618    -.1245272     .232792

  retraining |  -.0042029   .0804262    -0.05   0.958    -.1364922    .1280863

trainingup~e |   .0715082   .1138682     0.63   0.530    -.1157883    .2588046

       _cons |   1.103471   .2339549     4.72   0.000     .7186495    1.488293

-------------+----------------------------------------------------------------

     sigma_u |  .20307682

     sigma_e |  .71126527

         rho |  .07537433   (fraction of variance due to u_i)

------------------------------------------------------------------------------

APPENDIX 4.
Final Form
. xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking lognumworkers womenshare   sales saleschange caputil employmentincrease employmentdecrease sales2yinc salesincemployment newtech profitsharing , re

Random-effects GLS regression                   Number of obs      =       547

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8473                         Obs per group: min =         4

       between = 0.6803                                        avg =       5.9

       overall = 0.8311                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(19)      =   2632.00

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [90% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |   1.715605   .1052708    16.30   0.000      1.54245     1.88876

    year1999 |   3.125675   .1068537    29.25   0.000     2.949917    3.301434

    year2000 |   2.359624   .1083816    21.77   0.000     2.181352    2.537896

    year2002 |   3.766289   .1114898    33.78   0.000     3.582904    3.949673

    year2004 |   4.028215    .114927    35.05   0.000     3.839177    4.217253

     Donetsk |   .2247546   .1051233     2.14   0.033     .0518422     .397667

    Kievcity |   .2458518   .0911137     2.70   0.007      .095983    .3957205

metalworking |  -.2005785   .0735074    -2.73   0.006    -.3214874   -.0796696

lognumwork~s |   .1751152   .0341372     5.13   0.000     .1189645    .2312659

  womenshare |  -.6822037   .1778325    -3.84   0.000    -.9747122   -.3896953

       sales |   .0436376   .0184051     2.37   0.018     .0133639    .0739112

 saleschange |  -.1858407   .0629058    -2.95   0.003    -.2893116   -.0823698

     caputil |   .4036592   .1097254     3.68   0.000     .2231769    .5841414

empl~ncrease |   -.179037   .1064485    -1.68   0.093    -.3541292   -.0039448

empl~ecrease |  -.1612558   .0738142    -2.18   0.029    -.2826693   -.0398423

  sales2yinc |   .1467637   .0768094     1.91   0.056     .0204235    .2731039

salesincem~t |   .2098893   .0886535     2.37   0.018     .0640672    .3557114

     newtech |   .1462528   .0657673     2.22   0.026     .0380753    .2544304

profitshar~g |   .1892269   .0650801     2.91   0.004     .0821797    .2962741

       _cons |   .6902452   .2183004     3.16   0.002     .3311729    1.049317

-------------+----------------------------------------------------------------

     sigma_u |  .11268465

     sigma_e |  .67206664

         rho |  .02734413   (fraction of variance due to u_i)

------------------------------------------------------------------------------

APPENDIX 5.
Another Approach to Test Capital-Labor Complementarity
. xtreg logwage year1995 year1999 year2000 year2002 year2004 Donetsk Kievcity metalworking nonferrous buildingmat womenshare   partsharesworkers  exprotsharepryr  bonusshare  profitsharing sales saleschange sales2yinc logkl, re 

Random-effects GLS regression                   Number of obs      =       546

Group variable (i): id                          Number of groups   =        92

R-sq:  within  = 0.8333                         Obs per group: min =         4

       between = 0.6586                                        avg =       5.9

       overall = 0.8158                                        max =         6

Random effects u_i ~ Gaussian                   Wald chi2(19)      =   2351.35

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

     logwage |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

    year1995 |    1.87857   .1339555    14.02   0.000     1.616022    2.141118

    year1999 |   3.026651   .1128405    26.82   0.000     2.805488    3.247814

    year2000 |    2.30036   .1308551    17.58   0.000     2.043889    2.556831

    year2002 |   3.659904   .1349018    27.13   0.000     3.395502    3.924307

    year2004 |   3.845957   .1147767    33.51   0.000     3.620998    4.070915

     Donetsk |   .4647389   .0991823     4.69   0.000     .2703452    .6591326

    Kievcity |   .2622823   .0938295     2.80   0.005     .0783798    .4461849

metalworking |  -.2346269   .0790658    -2.97   0.003     -.389593   -.0796608

  nonferrous |   -1.01231   .3761814    -2.69   0.007    -1.749612   -.2750079

 buildingmat |  -.1827761   .1582409    -1.16   0.248    -.4929225    .1273704

  womenshare |  -.7946904   .1913178    -4.15   0.000    -1.169666   -.4197144

partshares~s |  -.0314632   .1008706    -0.31   0.755    -.2291659    .1662396

exprotshar~r |   .1341259   .1495816     0.90   0.370    -.1590486    .4273004

  bonusshare |  -.0448697   .1539379    -0.29   0.771    -.3465825    .2568431

profitshar~g |   .2454479   .0668279     3.67   0.000     .1144677    .3764281

       sales |   .0973536   .0160464     6.07   0.000     .0659032    .1288041

 saleschange |  -.2057032   .0648741    -3.17   0.002    -.3328541   -.0785522

  sales2yinc |   .3517334   .0674327     5.22   0.000     .2195678     .483899

       logkl |   .0295182   .0260555     1.13   0.257    -.0215496     .080586

       _cons |   1.422963   .2379179     5.98   0.000      .956652    1.889273

-------------+----------------------------------------------------------------

     sigma_u |  .08993059

     sigma_e |  .69866072

         rho |  .01629842   (fraction of variance due to u_i)

-----------------------------------------------------------------------------

PAGE  

_1238527896.unknown

_1241801615.unknown

_1241775348.unknown

_1238527308.unknown

_1238527841.unknown

