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Abstract 

This paper addresses labor market transformation in Russia.  It elaborates on the 
theory of job search and focuses on the following issues: (1) evaluation of the re-
employment probabilities (hazard rates) for the Russian unemployed; and (2) estimation 
of the wage offer distribution for the transforming labor market.   

We use data from Phase II of the Russia Longitudinal Monitoring Survey (RLMS) 
to estimate the employment and wage offer functions for Russian workers who found a 
job after having been unemployed.  The socio-economic factors that are evaluated for 
their effect on re-employment probabilities as well as wage offers are sex, education 
level, work experience, sector of employment (public and private), number of children 
and number of elderly in the household.  In addition the effectiveness of search methods 
and search intensity are considered as factors influencing the employment and wage offer 
functions. 
 The results show that the best prospects for re-employment in Russia in 1994-
2000 are for a college graduate male with fewer years of experience who used many 
different strategies when looking for a job.  Private sector employment has the most 
powerful upward effect on the wage offer curve, followed by college education level.  
Public sector employment, being a female, number of years of experience, number of 
children, and number of elderly in the household, all have a negative affect on the wage 
offer distribution. 
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RE-EMPLOYMENT PROBABILITIES AND WAGE OFFER FUNCTION FOR 

RUSSIAN LABOR MARKET 

 
 

Non-Technical Summary 

This research addresses labor market transformation in Russia.  It elaborates on 

the theory of job search and focuses on the following issues: (1) evaluation of the re-

employment probabilities (hazard rates) for different socio-economic groups; and (2) 

estimation of wage offer distribution for the transforming labor market.  We use data 

from Phase II of the Russia Longitudinal Monitoring Survey (RLMS) to estimate the 

employment and wage offer functions for Russian workers who found a job after having 

been unemployed.  We take into account the effectiveness of search strategies used and 

correct for truncation in wage offers. 

In this paper we draw specifically upon Kieffer and Neumann’s (1979) evaluation 

of wages, Narendranathan and Nickell’s (1986) estimation of parameters in a job search 

model, Holzer’s (1988) analysis of the search method choice, and Hill’s (1982) sample 

selection bias correction application.   

The binomial logit-OLS estimation method with sample selection bias correction 

on pooled data from Rounds 5-9 of RLMS is used.  First, we estimate the employment 

function by logit, which models the probability of gaining employment after being 

unemployed.  The factors considered are sex, education, experience, sector of 

employment and search methods’ success rate, which are hypothesized to capture the 

main determinants of job search behavior.  The results show that individual 

characteristics, as well as the search method used, play a decisive role in the re-

employment prospects of the unemployed.   

 Search effectiveness, or the probability of success in finding a job after using a 

particular search strategy, has a very powerful effect on the employment probability.  

This might be indicative of the fact that search strategies and their success rate are an 

important component of the labor market adjustment in Russia.  The improvement of 

employment related programs and their success rate in placing people in jobs, 

development of new search methods (Internet search, for example), and increasing of the 
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information data base in Russia would play an important role in decreasing the duration 

and level of unemployment. 

Secondly, we estimate the wage offer function by OLS.  Two versions are 

considered: standard and corrected for selectivity bias.  The correction is made by using 

inverse Mills ratio applicable to binomial logit specification.  Two versions of the wage 

equation give consistent results.   

Private sector employment has the most powerful upward effect on the wage offer 

curve, followed by college education level.  Private sector employment level, sex and 

years of experience affect the wage offer function downwards.  We conclude that the 

development of policies promoting the growth of private sector, as well as policies 

protecting women in the workplace and during the hiring process would increase the 

general level of wages faced by Russian unemployed and help build a stable environment 

in the Russian labor market.   

 In conclusion, the paper is the first attempt to apply the theoretical job search 

models to the Russian labor market.  The results are consistent with earlier estimations 

for other countries, however, the unique data characteristics has to be kept in mind while 

making generalizations about the behavior of unemployed in transforming Russia. 
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1. Introduction 

This paper addresses labor market transformation in Russia.  It elaborates on the 

theory of job search and focuses on the following issues: (1) evaluation of the re-

employment probabilities (hazard rates) for the Russian unemployed; and (2) estimation 

of the wage offer distribution for the transforming labor market.  Though theoretical and 

empirical work on job search has attracted considerable attention in the 1980s, none has 

been done along these lines for the transforming economies of Central and Eastern 

Europe (CEE) in general, and Russia in particular.  The work in this context is potentially 

useful not only for better understanding of unemployment but for designing diverse labor 

market programs and measuring their effects.   

The literature on job search in the labor market has advanced substantially in the 

past two decades.  Mortensen (1999) gives an overview of new developments in models 

of search.  Nevertheless, in this paper we draw specifically upon Kieffer and Neumann’s 

(1979) evaluation of wages, Narendranathan and Nickell’s (1986) estimation of 

parameters in a job search model, Holzer’s (1988) analysis of search intensity, and Hill’s 

(1982) sample selection bias correction application.  These are original simple models 

that are useful in the initial estimation of the parameters of wage and employment 

equations for the labor market that was not yet intensely analyzed. 

We use data from Phase II of the Russia Longitudinal Monitoring Survey (RLMS) 

to estimate the employment and wage offer functions for Russian workers who found a 

job after having been unemployed.  The socio-economic factors that are evaluated for 

their effect on re-employment probabilities as well as wage offers are sex, education 

level, work experience, sector of employment (public and private), number of children 

and number of elderly in the household.  In addition the effectiveness of search methods 

and search intensity are considered as factors influencing the employment and wage offer 

functions. 

The paper is organized as follows:  Section 2 offers a description of the data; Section 

3 identifies the theoretical model; Section 4 describes the statistical model; Section 5 
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provides the description of the estimation procedure; Section 6 discusses empirical results; 

Section 7 presents the conclusions. 

 

2. Data 

We use data from the Russian Longitudinal Monitoring Survey (RLMS) 

conducted by the Carolina Population Center at the University of North Carolina at 

Chapel Hill.2  The RLMS is the result of an ongoing effort of U.S. and Russian scientists 

and officials to measure the impact of market reforms on the living and health conditions 

of the Russian population.  It provides information about migration, work, medical 

services, use of time, and health evaluation of men, women and children in Russia since 

the beginning of the economic transformation in 1991.  

According to the authors of the survey, the RLMS is the first nationally 

representative random sample for Russia.  It supports both efficient cross-sectional and 

aggregate longitudinal analyses of change in the Russian household population.  The 

survey is designed as a repeated sample of each household dwelling.  Thus, instead of 

following individuals or households from one year to the next, RLMS merely returns to 

the same dwelling sampled in the previous year.  Consequently, by definition, all 

households who move locally or migrate to another region are automatically lost to 

follow-up.  If the previous occupants of a sample dwelling had moved, the new occupants 

are invited to join the survey sample. 

The data have been collected in two phases.  The first phase consists of four 

rounds (1-4) between May 1992 and July 1994, while the second phase covers another 

six rounds (5-10), and is dated between October 1994 and April 2002.  We use the 

information from Phase II (Rounds 5-9), since it reflects a revised questionnaire, and is 

more refined and consistent throughout the rounds.  Furthermore, the sampling methods 

(multi-stage probability sampling) and the conduct of the survey in the second phase 

proved far superior to those used in the first round.3   

The rounds of the RLMS correspond to the following calendar years: Round 5 - 

1994, Round 6 - 1995, Round 7 – 1996, Round 8 – 1998, Round 9 - 2000.  The analysis 

                                                 
2  The project description at www.cpc.unc.edu/rlms provides complete information about the RLMS survey 
and its sampling procedure. 
3  Clarke (1999), p.288. 
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is performed on pooled data for the following reasons: (a) the initial analysis of the 

sample reveal no significant differences in the behavior of variables through the rounds4; 

and (b) when dummy variables for each round were introduced to the pooled data set, 

their estimates were statistically insignificant5. 

RLMS conducts three types of questionnaires: individual, household and 

community.  The research agenda for this project compels us to use the individual 

questionnaire.   

The individual questionnaires of Rounds 5, 6, 7, 8 and 9 contain a question:  “Are 

you working?”  The choices of answers are: (1) yes (working)6; (2) maternity leave or leave 

for taking care of a child under three years old; (3) any other paid leave; (4) unpaid leave; (5) 

no (not working).  If a person answers that he is not working, he is asked if he would like to 

find work.  The answer to the question: [“Did you go anywhere or see anyone looking for a 

job in the last 30 days?”] places an individual into the employment/unemployment category. 

Individual questionnaires impose six choices of job search strategies on those who 

were not working at the time of the survey and looked for a job in the last 30 days:  (1) 

applying to state employment agencies or labor registry offices; (2) applying to non-

governmental employment services; (3) contacting friends and acquaintances; (4) contacting 

relatives; (5) applying directly to an enterprise; (6) applying through advertising notices.  Due 

to the small frequencies of responses for such categories as private employment agencies, 

relatives, and directly-to-enterprises and through the advertisements, we regrouped the 

categories into broader classes and added a “Multiple Job Search” strategy and “No Search” 

strategy, as follows: 

1. Applying to state and private employment agencies (hereafter, AGENCIES). 

                                                 
4  Full descriptive analysis of the sample through the rounds of the RLMS benefited from the discussion of 
the following papers at the conferences:   

• Job Search Effectiveness in Transitional Russia: Descriptive Analysis.  Presentation at the 
European Association of Labour Economists (EALE) 2002 Annual Conference, La Sorbonne, 
Université Paris I, Paris, France, September 21. 
• The Demographics of Russian Unemployed and Their Job Search Strategies.  European 
Association of Labor Economists (EALE) 2001 Annual Conference, Juvaskyla, Finland, 
September 13.  
• Who Are Russian Unemployed and What Are Their Job Search Strategies?  Eastern 
Economic Association 2001 Annual Meeting, New York, February 24. 

5  t-test revealed that estimates of the rounds’ dummies were statistically insignificant at 5% level. 
6  The RLMS considers “the concept of work as applying not only to those who are involved in production, 
but also for those not working in an enterprise but who are engaged in independent work or are self-
employed.”  (RLMS: Special instructions to interviewers regarding this question.) 
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2. Working through friends, acquaintances and relatives (CONTACTS). 

3. Contacting firms directly and in response to advertisements (FIRMS). 

4. Using more than one single search strategy (MULTIPLE). 

5. No search at all (NOT APPLIED). 

It appears that the addition of MULTIPLE to the set of strategies would violate the 

necessary condition of mutual exclusiveness.  However, the respondents are carefully 

separated based upon their answer to the question “Where did you search for a job?”  If they 

checked more than one source, they are assumed to have used multiple job search strategy.  

Therefore, for analytical purposes the above mentioned set of strategies consists of mutually 

exclusive elements. 

The NOT APPLIED strategy was added due to the fact that a substantial number of 

people in the sample answered the question about engagement in job search negatively (they 

did not apply anywhere for a job), but were employed in the subsequent round.  By allowing 

for NOT APPLIED strategy, we recognize that people who do not search still have a chance 

of obtaining a job in the next period.  As Mortensen (1986) points out, “a casual conversation 

… over a beer is a surprisingly common method of finding a job.”7  Furthermore, Clarke 

(1999) identified the “Did not Look, But Found a Job” method through the open response 

question in a work history survey.8  This method, according to Clarke (1999), includes such 

categories as “by distribution”, “worked there before”, “they invited me”, and “practical 

training placement”.9 

Figure 1 plots the use of the broad categories series over time for those who was not 

working and searched for a job.  The use of AGENCIES increased between Rounds 5 and 6, 

but then fell off dramatically.  The popularity of FIRMS decreased between Rounds 5 and 8, 

but then rose in Round 9.  The use of CONTACTS and MULTIPLE strategies steadily 

increased through the rounds.   

 The socio-economic characteristics of the sample – sex and education structure, 

experience levels, sector of employment, number of children and number of elderly in the 

household statistics – as well as the search strategies’ use for pooled data are presented in 

Appendix 1. 

 

                                                 
7  Mortensen (1986), p.854. 
8  Clarke (1999), p.205. 
9  Ibid. 
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3. Economic Model 

Job search theory is essentially concerned with the optimal behavior of an 

unemployed individual who is engaged in a random search for a suitable job using a 

particular set of the job search strategies.  The individual’s optimal strategy is to follow a 

reservation wage policy -- that is, to accept a job if the associated wage w exceeds the 

optimal reservation wage, ξ, and otherwise continue searching.  Reservation wages are 

not, however, directly observable; this makes it difficult to test the implications of the 

theory directly: one cannot proceed directly to estimate the determinants of ξ.  An 

alternative is to analyze the observed employment and earnings patterns across 

individuals.  If two otherwise identical individuals differ in their search effectiveness, 

then their expected probability of finding a job in any number of periods will differ as 

will their expected earnings upon re-employment, and these will both differ in a 

systematic way.  In this paper we follow the model of Kiefer and Neumann (1979), who 

use the information on post-unemployment wages of those people who left 

unemployment within a certain time period to estimate the re-employment probabilities 

and the wage offer function.   

As time passes, new vacancies come to an individual’s notice through the job 

search channels: contacts, advertisements, employment agencies, etc.  Let w be the wage 

associated with each new vacancy and this is assumed to be a random drawing from a 

known density f(w).  Let q1(z1) be the probability per period that a vacancy comes to an 

individual’s notice.  Here z1 is a set of personal characteristics, which include individual 

and household characteristics, search effectiveness and search intensity.   

Search effectiveness in our case is the success rate of obtaining a job after being 

unemployed and using a particular job search strategy.  Search intensity in our case is the 

number of search methods used to look for a job10.   

Let q2(z2) be the known objective probability that the individual would actually be 

offered the job associated with the vacancy were s/he to make her/himself available.  

This, for example, would depend on variables (z2) that would affect his desirability as an 

employee.  Thus, q1q2f(w)dw can be thought of as the ‘probability’ of being offered a job 

                                                 
10  We follow Holzer (1988), who justified utilizing number of methods used rather than time spent in 
defining search intensity. 
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with a wage w in any period.  The time period is assumed to be small enough to ensure 

that there is a zero probability of being offered two or more jobs within that interval.  If 

q(z)=q1(z1)·q2(z2), then the conditional probability of leaving the unemployment spell (i.e. 

the hazard function) is 

h = q (z) ∫ξ∞f(w)dw.        (5) 

 In the literature one can find two approaches to estimating the hazard functions: 

reduced form and structural form.  If all one is concerned with is the impact of key 

exogenous variables, such as unemployment benefits on the duration of unemployment or 

on re-employment probabilities, then one could use the reduced form approach.  Search 

theory is then used as a framework for the interpretation of the results.  This approach is 

essentially concerned with the formulation and estimation of the hazard function directly, 

making use of the information on the duration of the unemployment spell.   

The structural form approach typically involves the imposition of the structure of 

the search theory at varying degrees on the data.  The research under this category falls 

mainly into two types.  One uses the maximum likelihood method to estimate the 

parameters of interest, and the other uses sample averages to calculate (rather than 

estimate) the elasticities of interest. 

Given the knowledge we possess about the data availability, we use the structural 

form approach of the first type, following Kiefer and Neumann (1979), who estimate the 

wage offer distribution based on post-unemployment wage information.  In addition, 

using their employment function, we are able to estimate the re-employment 

probabilities, which are the hazard rates, without the data on the duration of the 

unemployment spell.  The specifics on the statistical model and estimation procedure are 

outlined in the sections that follow. 

 

4. Statistical Model 

Let the wage offer distribution facing the ith individual be: 
 

ln (wi
0) = xi′β + εi

0        (1) 
with  εi

0 ~ N (0, σ0
2), 
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and xi′ = f (Xit, Hit, Ziet, Qij(t+1)) containing characteristics of the worker and the labor 

market which affect the job search process: Xit is a vector of individual characteristics 

(including sex, education, experience and search intensity11) and subscript i defines the 

individual; Hit is a vector of the characteristics of the individual’s household (including 

the number of children and the number of elderly); Ziet is a vector of characteristics of 

employment, obtained by an individual through a particular job search method (i.e. sector 

of employment (public or private)) and subscript e defines the employment outcomes; 

and Qij(t+1) is a vector of search effectiveness measured as probability of obtaining a job 

after being unemployed conditional on the search method used.   

 The reservation wage of the ith individual is generated by: 

 
 ln (ξi) = Yi

′γ + εi
r         (2) 

with εi
r ~ N(0, σr

2). 
 
The independent variable is Yi = f (Xit, Hit), which includes a vector of individual 

characteristics Xit, and a vector of household characteristics Hit, as described above.  An 

error term εi
r represents inter-individual variation in the reservation wage, ξi, which is not 

captured by Yi.  We further assume that the two error terms are jointly distributed as 

bivariate normal with covariance σ0,r. 

An individual accepts a job if and only if Si = ln (wi
0) – ln (ξi) is greater than zero.  

From (1) and (2) this condition is described by 

 

Si = xi
′β - Yi

′γ + εi
0 - εi

r = xi
′β - Yi

′γ + εi > 0     (3) 
with εi ~ N (0, σ0

2 - 2σ0,r + σr
2). 

 
Since the condition for observing an individual’s wage is that (3) holds, it is clear 

that the distribution of observed wages is truncated – offers below ξi are not accepted 

and, therefore, not observed.  We correct for selectivity bias by using the inverse Mill’s 

ratio method. 

                                                 
11  In earlier analysis we considered residence (i.e. geographical regions) as a factor influencing the job 
search behavior and outcome.  However, surprisingly, geographical regions of residence did not show any 
significant effect on probability of re-employment, and were not different across individuals and across 
rounds.  Thus, in this specification we omit this variable. 
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If wi
0* is the logarithm of a drawing from the observed wage offers, then it is 

distributed with: 

E (wi
0*) = xi

′β + ρσ0λi        (4) 
Var (wi

0*) = σε2 (1+ρ2riλi – ρ2λi
2),      (5) 

where: 
(a) λi = ф(- ri) / (1 – Ф(-ri)), 
(b) ri = (xi

′β - Yi
′γ) / σ,       (6) 

(c) ρ = (σ0
2 - σ0,r) / σ0σ, 

(d) σ = (σ0
2 - 2σ0,r + σr

2)1/2. 
 

Here ф and Ф are the standard normal density and distribution functions respectively, and 

λi is an inverse Mill’s ratio.  If λi were known, the regression: 

 

wi
0* = xi

′β + ρσ0λi + εi        (7) 

 

could be estimated and β and ρσ0 calculated.  Heckman (1979) shows that the probit 

estimates of the normalized version of (3), that is, 

 

 Si
* = Si / σ = (xi

′β - Yi
′γ) / σ + εi / σ = xi

′β* - Zi
′γ* + εi

*,   (8) 

 

can be used to estimate λi consistently, which in turn provides consistent estimates of β 

and ρσ0.  We employ the work by Joel Hay (1980) who extends Heckman’s (1979) 

“Mill’s ratio” correction for probit choice models so that it is applicable to multinomial 

logit choice models.  Note that the probit probabilities obtained from (8) (logit 

probabilities in our case) are the re-employment probabilities, which are the hazard rates 

of equation (5). 

 Collecting the equations with observable or partially observable dependent 

variables, we have the setup of our statistical model: 

 
 
 wi

0* = xi
′β + εi   (wage offer function)    (9) 

 Si
* = xi

′β* - Zi
′γ* + εi

*  (employment function),   (10) 
 
where the sign of Si

* is observed and wi
0* is observed if Si

* is positive.  In the following 

section we provide the description of the estimation procedure. 
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5. Estimation Procedure 

 In order to estimate the parameters of our model, we first estimate (10) by logit, 

then use the estimated logit probabilities to calculate a series on λ, the adjustment for the 

truncation in the observed wage offers.  Then, conditional on the series for λ (6), we 

estimate (9) by OLS.   

In the employment equation (10), the dependent variable takes the value 1 if the 

unemployed individual in round t has become employed in round (t+1) and zero 

otherwise.  There are two steps in estimation of the employment function (10).  First, the 

vector of predicted probabilities of re-employment conditional on the search strategy 

used (Qij(t+1)) is estimated.  The search effectiveness vector estimation methodology is 

presented in Appendix 4.  Second, this vector is used as one of the explanatory variables 

in the employment function.  The significance of the overall fit is measured by a chi-

squared test against the binomial model.  The coefficient estimates obtained are “reduced 

form” coefficients; that is, they represent the net effect of a factor on the probability of 

re-employment.  At this stage we analyze the effect of socio-demographic factors on the 

hazard rates for the Russian labor market.  Next we use these reduced form estimates in 

order to correct the wage predictions for potential sample selection bias.  The correction 

procedure methodology is presented in Appendix 2.   

 The wage equation (9) is estimated by ordinary least squares (OLS) over the 

sample of individuals who were employed in the (t+1) round of the survey after being 

unemployed in the previous round (t), and a series on λ (A2.1) that was entered as a 

regressor.  The dependent variable is the logarithm of nominal monthly wages.  The 

monthly wages in Rounds 5 and 6 are adjusted to take into account the ruble devaluation 

of 1998.12 

 

6. Results 

As one can see from the discussion above the analysis can be broken down into 

two parts.  First, we estimate the employment function (10) and assess the effects of sex, 

                                                 
12  In August 1998 the Central Bank of Russian Federation defaulted on all its obligations.  The devaluation 
of the ruble took place, where 1 ruble after August 1998 = 1000 rubles before August 1998. 
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education, experience, number of children, number of elderly, search effectiveness and 

search intensity on the probabilities of re-employment.  Second, we estimate the wage 

offer function (9) corrected for truncation in the data and assess the effect of the same 

socio-economic variables plus the sector of employment on the wage offer distribution.  

Variable definitions, means and standard deviations are presented in Appendix 3.   

 

6.1.  Employment Function for Russian Labor Market 

Employment function (10) contains a vector of search effectiveness (Qij(t+1)), 

measured as probability of obtaining a job after being unemployed conditional on the 

search method used.  The estimates of success probabilities of job search strategies are 

presented in Appendix 4.  The most effective strategy, as would be expected, is 

MULTIPLE with predicted success probability of 42%.  The most effective single 

strategy is predicted to be CONTACTS with probability of 32%.  The strategy FIRMS 

occupies second place with 29%.  The AGENCY is the least successful with 26%.  The 

NOT APPLIED strategy surprisingly has a quite high 20% success rate, which proves our 

earlier proposition that people who do not use any conventional search channels still gain 

employment. 

The results of the employment function (10) estimation are presented in Table 1.  

The dependent variable is a 0-1 variable that takes the value 1 if the unemployed 

individual indicated that s/he searched for work by one of the identified search methods 

in the certain round of the survey and that this individual was subsequently employed in 

the next round, and zero otherwise.  Note that during the time between the survey rounds 

an individual could have transitioned between employment and unemployment more than 

once.  However, as Kiefer and Neumann (1979) pointed out, the reservation wages for 

each individual are assumed constant across time, as is the wage offer function, and it 

makes no difference what time frame is chosen13.  The likelihood ratio statistic shows 

that the model is significantly different from the null or intercept only model by a χ2 test 

(346.3293 with 8 degrees of freedom).  All variables, except number of children and 

number of elderly in the household, have an estimate significantly different from 0, as 

                                                 
13   Keifer and Neumann (1979):  p.178. 
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judged by standard error, and further indicated by the column labeled p>χ2, which gives 

the upper bound of the probability of making a Type I error.   

In the absence of “equal opportunity” legislation in Russia, sex is hypothesized to 

influence the probability of finding a job.  It is not surprising to find that women are less 

likely to find a job than men, other things equal.  The odds for women to be employed 

after looking for a job are estimated to be 0.775 times that of men, other things being 

equal.  This result could be interpreted from two different perspectives.  First, after the 

collapse of the Soviet system of equal employment for men and women, the employers 

(especially private firms) started to discriminate against women in mid-thirties and older, 

women with children (especially younger than school-age), and women with certain 

physical characteristics.  Obviously, the majority of working age women fall into these 

categories, and thus the probability of their re-employment after being unemployed 

diminishes.  However, a second explanation of the lesser odds for employment could lie 

in the fact that with labor market development and greater and higher paying 

opportunities resurfacing, women become choosier about jobs that they want to take, or 

they have an option of staying home.  Both explanations appear intuitively plausible.  The 

study of women’s labor force participation, however, lies outside of the focus of this 

paper. 

Experience is hypothesized to increase the likelihood of being re-employed14.  In 

fact, however, each year of experience slightly reduces the probability of employment.  

Thus, other things equal, an additional year of experience would reduce the odds of re-

employment after being unemployed by a factor of 0.973.  This might be the outcome of 

the increased demand on certain market skills that people with more work experience do 

not widely posses (e.g., computer literacy, market understanding, new work ethics, new 

management style, entrepreneurial ability, etc.).  In fact, during the analyzed transition 

period younger people are much more employable than older people.15  

                                                 
14  Some discussants of the earlier version of the paper suggested the inclusion of age as an explanatory 
variable.  Experience and age are highly correlated in this data set (Pearson correlation coefficient is 
0.84876 with N=11033).  Thus, we needed to choose one of the two characteristics.  We considered 
experience to be more appropriate for the employment and wage functions analysis.   
15  The earlier analysis of the author revealed that respondents in the 21-30 years old cohort are much more 
successful in finding jobs than any other age cohort.  In fact, on average, for this age group the odds of 
being employed are approximately 6 times higher than for people in their 60ties and older. 



Natalia V. Smirnova 
Re-employment Probabilities and Wage Offer Function for Russian Labor Market 

 
15

The result for experience variable is quite intuitive and consistent with the labor 

economics literature.  Since one would expect those with more employment experience to 

come at a higher price, companies might be reluctant to want to pay the premium when 

hiring them.  By offering jobs to entry level workers, companies could train their 

employees specifically for their own company practices, rather than hiring someone who 

has a large amount of human capital which is at least partly specific to the previous firms 

that employed them.16 

Education has a positive effect on the probability of employment, as would be 

expected.  The odds for college graduates gaining employment after being unemployed 

are 1.673 times higher than for people who do not have a college degree, other things 

being equal.   

Search effectiveness, or the probability of success in finding a job after using a 

particular search strategy, is hypothesized to increase the probability of re-employment.17  

In fact, each percentage point increase in search effectiveness increases the odds of re-

employment by a factor of 7.842, other things being equal.  This is a very powerful result, 

which might be indicative of the fact that search strategies and their success rate are an 

important component of the labor market adjustment in Russia.  The improvement of 

employment related programs and their success rate in placing people in jobs, 

development of new search methods (Internet search, for example), and increasing of the 

information data base in Russia would play an important role in decreasing the duration 

and level of unemployment. 

We follow Holzer (1988) to measure search intensity as the number of search 

methods used rather than time spent.  This decision rested on the data availability.  

Search intensity is hypothesized to increase the probability of successful job search.  The 

model estimate shows that each unit increase in the number of methods used increases the 

odds of re-employment by the factor of 1.244, other things equal.  Unfortunately, 38% of 

people who searched through the identified channels only used one search method.  A 

progressively smaller proportion of people used two methods (23%), three methods 

(17%), four methods (12%), five methods (7%) and six methods (3%).  (See Table A1.1. 

                                                 
16  The experience variable discussion benefited from the comments of Laura Jean Bhadra, a discussant of 
the earlier version of this paper at the EEA 2003 Conference in New York, February 21, 2003. 
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in Appendix 1.)  The improvement of information infrastructure and establishment of job 

search training programs in Russia might speed up the movement of labor force from 

unemployment to employment.   

The number of children in the family is hypothesized to influence the probability 

of employment.  We estimated the effects of having children younger than age 7 (which 

is the start of schooling age in Russia) and in the age group of 7-18 in the household.  As 

would be expected younger children decrease the probability of finding employment after 

being unemployed.  Other things equal, each additional child of the age less than 7 years 

old would reduce the odds of re-employment after being unemployed by a factor of 

0.920.  On the other hand, each additional child 7-18 years old increases the odds of re-

employment by the factor of 1.055.  These results are intuitive.  Parents (and especially 

mothers) of young children would be less enthusiastic to obtain a job, would be less 

efficient in searching and hence have smaller probability of employment.  When children 

start schooling, though, the parents are more compelled to find work because they have 

less justification for one parent staying home, and financial pressures increase. 

This analysis does not address specific household composition factors: single 

parent or two-parents household; employment of both parents or of only one; male or 

female headed household; availability of caregivers (grandparents, babysitters, etc).  

These factors would clarify and enrich the understanding of the effect of number of 

children in the household on the employment choices of the family members.  This 

extension lies outside of the scope of this paper. 

The number of elderly in the household is another factor affecting re-employment 

probabilities.  The elderly are males and females of post-working age.  In Russia the post-

working age for men is above 60 years old, and for women above 55 years old.  The 

analysis takes into account this difference in retirement age.  The existence of elderly in 

the household could influence the employment prospects of the younger generation 

positively (when grandparents are available for care-giving for young children and 

perform some home production duties) or negatively (when older people need special 

care themselves and thus preclude the younger generation from obtaining adequate 

employment, or contribute to financial and other household pressures, especially if they 

                                                                                                                                                 
17  Methodology of calculating the search effectiveness vector is presented in Appendix 4. 
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live in close quarters).  Our estimate shows that, in the case of the Russian labor market, 

each additional person of post-working age decreases the odds of the younger generation 

to be re-employed by a factor of 0.895, other things equal.  This result seems intuitive, 

since meager pensions and unsatisfactory health care would call for additional 

responsibilities of the younger generation towards the elderly, which might prevent 

young people from being re-employed.   

 

6.2.  Wage Offer Function for Russian Labor Market 

Table 2 presents the parameters of the wage offer function estimated by ordinary 

least squares.  Two wage equations were considered.  The standard wage equation is 

estimated over the sample of individuals who were unemployed in the previous round 

and employed in the subsequent round (N=967).  In the wage equation corrected for 

selectivity bias the series on λ constructed from the employment logit (11) was entered as 

a regressor in addition to the same explanatory variables as in the standard form.  (In this 

specification N=824).  The dependent variable in both cases is the logarithm of nominal 

monthly wages. 

As would be expected the strongest effect on the mean of wage offer distributions 

facing individuals in the local labor market is of private sector employment – the 

coefficients are 0.40 and 0.39 in standard and corrected models respectively.  

Presumably, the wage offers are higher in private than in public sector, which would have 

an upward pressure on the wage offer function.  It is reasonable to believe that the higher 

private sector employment will lead to higher mean wage offers.  The level of public 

sector employment, on the other hand, has a negative effect on the wage the unemployed 

individual faces in the market in both models.   

Education has an expected positive, significant and somewhat strong effect on 

wage offers in both models.  Women, however, are significantly disadvantaged in the 

Russian labor market.  In the absence of such policies as equal opportunity employment 

protections for women and support infrastructure for working mothers, it is not surprising 

to see that wage offers for women in the Russian labor market are much lower than those 

for men, other things equal.   
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Years of experience has a negative and relatively small effect on the wage offers 

the individual subsequently receives.  This can be interpreted as, holding previous 

earnings constant, an individual with greater job experience has more Soviet-style-

specific capital and less market-specific capital.  Consequently, the wage offer function 

facing such individuals is lower because Soviet-style-specific capital is now worth less.18 

The number of children at the pre-school age has a significant negative effect on 

the wage offer function in both specifications ((-0.16) and (-0.12) respectively).  The 

negative effect on wages is smaller for the number of older children (approximately (-

0.10) in both specifications).  This makes sense since in Russia employees might 

discriminate against applicants with small children citing frequent absences due to 

children’s sickness and other engagements.  The time devoted to care for older children is 

presumably smaller, and thus the estimated smaller negative effect on wage offers in this 

case is plausible.   

The number of elderly also has a significant negative effect on wage offers 

(around (-0.2) in both models).  We can hypothesize that, in Russia, people who have 

elderly in the household would have settled for smaller wages because they are either in 

desperate need of any employment to support the extended family, or the pensions of the 

elderly supplement their household income, or they do not have childcare expenses since 

the elderly care for their children.  

Search intensity estimates are positive, small but insignificant (0.03 and 0.04 in 

two models).  Search intensity is measured by the number of methods used by the 

unemployed individual and thus hypothetically should increase the number of offers 

obtained and the level of accepted wage.  However, the model assumes that only one 

offer is available for the applicant at any given point in time, and thus the forgone offer 

can not be recalled even if the present offer carries the smaller wage.  It is interesting that 

the search intensity coefficients are the only insignificant estimates in these model 

specifications. 

                                                 
18  The negative effect of experience on the wage offer is intriguing, but ties this paper in with the literature 
on firm specific human capital.  An interesting twist here, though, is that the human capital is not firm 
specific but rather system specific.  Those employees that have accumulated a large amount of human 
capital specific to the Soviet style of doing things are now perceived by employers to be rigid in their 
accumulation of skills needed under the new market based way of doing business.  (The experience 
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Note that coefficients in the standard wage equation are slightly higher than the 

coefficients in the corrected wage equation for all variables except number of elderly and 

search intensity.  That should be expected because λ would capture some of the omitted 

variable effects in the later specification.  The coefficient on λ is substantial, positive but 

insignificant.  The insignificance of λ is consistent with Kiefer and Neumann (1979) and 

is desired.  However, they obtained a small negative coefficient.  From (4) and (6c) this 

coefficient is  

 (σ0
2 – σ0,r) / (σ0

2 – 2σ0,r + σr
2)1/2 ,  

therefore σ0,r < σ0
2 in our case.  Thus, the error terms in the wage offer equation 

and the employment equation are positively correlated, and the error terms in the wage 

offer equation and the reservation wage equation are positively correlated.  Kiefer and 

Neumann (1979) show that, under this specification, the estimate of the coefficient on λ 

could be biased upward if any one of omitted variables affects market wages more than 

or the same as reservation wages, and biased downwards if one of the omitted variables 

has a greater effect on reservation wages.   

In order to assess the goodness of fit of the corrected wage offer function we 

plotted the residual against its predicted values.  The plot reveals a random scattering of 

points with no clear outliers, so we conclude that our wage offer model corrected for 

selectivity bias is adequate to characterize the data. 

 

7.  Conclusions 

In this paper we estimated the employment and wage offer functions for the 

transforming labor market in Russia.  The employment function showed that sex, 

experience, education, search effectiveness and search intensity play an important role in 

determining the probabilities of being re-employed.  The best prospects for re-

employment are for a college graduate male with fewer years of experience who used 

many different strategies when looking for a job.   

The negative effects of the existence of small children and elderly in the 

household on re-employment probabilities demand the development of social services, 

                                                                                                                                                 
variable discussion benefited from the comments of Laura Jean Bhadra (the referee of the earlier version of 
this paper for the EEA 2003 Conference in New York, February 21, 2003.) 
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which would create a high-quality, affordable, and universal child and elderly care in 

Russia.  These government programs might increase the labor force participation rates 

and accelerate the transition to employment for unemployed individuals. 

Search effectiveness is the most powerful factor among the ones we looked at.  

This leads us to the conclusion that improving the informational infrastructure and 

support services for unemployed, as well as training on the effective usage of job search 

strategies, might improve the speed of re-employment in Russia. 

Private sector employment has the most powerful upward effect on the wage offer 

curve, followed by college education level.  Public sector employment, being a female, 

number of years of experience, number of children, and number of elderly in the 

household, all have a negative affect on the wage offer distribution.  We conclude that the 

development of policies promoting the growth of private sector, policies protecting 

women in the workplace and during the hiring process, and improvement of social 

services infrastructure in offering adequate child and elderly care, would increase the 

general level of wages faced by Russian unemployed and help build a stable environment 

in the Russian labor market.   

It is interesting to note that the estimate of search intensity is not significant for 

wage offer function, but is significant for the probability of re-employment.  The 

coefficients of number of children and number of elderly in the household are not 

significant for re-employment probabilities, but are significant for the wage offer 

function.  This makes sense intuitively.   

We applied for the first time Kieffer and Neumann’s (1979), Narendranathan and 

Nickell’s (1986), Holzer’s (1988), and Hill’s (1983) models to the Russian labor market 

data.  All job search models assume a short time period during which the unemployed 

individual can not get more than one offer.  The RLMS data has a year or even two years 

between survey rounds.  Thus, any individual’s search behavior might or might not be in 

violation of the main assumption of the models.  Consequently, the search model results 

applied to this particular data set should be interpreted with caution.   

Additionally, a central assumption used in estimating this model of search activity 

is that the wage offers are distributed log-normally.  This assumption greatly facilitates 

the computation of estimates, since the conditional mean of a normal variable can be 
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easily estimated.  Alternative distributions could be considered, and their use would 

require full maximum likelihood estimation.  It is beyond the scope of this paper to 

pursue this approach. 

Furthermore, an analysis of the specific household composition factors (such as 

single parent or two-parents household; employment of both parents or of only one; male 

or female headed household; availability of caregivers (grandparents, babysitters, etc)) 

would clarify and enrich the understanding of the employment choices of the Russian 

families.  Women’s labor force participation decisions could also be considered in order 

to fully understand the labor market transformation.  These are some interesting 

extensions of the analysis presented by this paper , and they might be the subjects of 

future research. 
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Table 1.  Maximum Likelihood Logit Estimates of the Dichotomous Employment 

Function 
(Probability Modeled is Working=1) 

 
 

Independent Variable Description Estimate St. Error χ-Sq p>χ-Sq Odds Ratio
Female =1 if female; 0 if male -0.2548 * -0.0722 12.469 0.0004 0.775
Years of Experience continuous, range={0,75} -0.0258 * 0.0028 88.0109 <0.0001 0.975
College Graduate =1 if college graduate; 0 if not 0.5145 * 0.1053 23.8709 <0.0001 1.673

Search Effectiveness
probability of employment 
conditional on the search 
strategy used (Table A2.1)

2.0595 * 0.4980 17.1036 <0.0001 7.842

Number of Children < 7 years old
number of children younger 
than 7 years old in the 
household, range={0, 5}

-0.0838 0.0588 2.0309 0.1541 0.920

Number of Children 7-18 years old
number of children 7-18 years 
old in the household, range={0, 
7}

0.0534 0.0410 1.6971 0.1927 1.055

Number of Elderly 
number of post-work age males 
and females in the household, 
range={0, 3}

-0.1106 0.0759 2.1258 0.1448 0.895

Search Intensity
Number of search methods 
used when looking for a job, 
range={0, 6}

0.2181 * 0.0287 57.8548 <0.0001 1.244

Intercept -1.2731 * 0.1392 83.6732 <0.0001

Likelihood Ratio χ-Sq 346.3293
DF 8
N 4356  

 
Note:  *   -  significant at 5% significance level. 
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Table 2.  Wage Offer Function 

(OLS Estimates) 
 
 

Estimate Standard Error Estimate Standard Error
Female =1 if female; 0 if male -0.2691 * 0.0642 -0.2350 * 0.0741
Years of Experience continuous, range={0,65} -0.0111 * 0.0025 -0.0108 * 0.0042
College Graduate =1 if college graduate; 0 if not 0.3600 * 0.0831 0.3248 * 0.0982

Public Sector Employment =1 if work at the government 
owned enterprise; 0 otherwise -0.2747 * 0.0698 -0.2454 * 0.0742

Private Sector Employment

=1 if work at the enterprise that 
is owned by Russian or foreign 
individuals, including self-
employment; 0 otherwise

0.4045 * 0.0730 0.3923 * 0.0774

λ Mills ratio correction for the 
selection bias (equation 11) 1.1760 2.1114

Number of Children < 7 years old
number of children younger 
than 7 years old in the 
household, range={0, 5}

-0.1627 * 0.0572 -0.1217 * 0.0620

Number of Children 7-18 years old
number of children 7-18 years 
old in the household,   
range={0, 7}

-0.0988 * 0.0391 -0.0925 * 0.0423

Number of Elderly 
number of post-work age males 
and females in the household, 
range={0, 3}

-0.2300 * 0.0688 -0.2428 * 0.0759

Search Intensity
Number of search methods 
used when looking for a job, 
range={0, 6}

0.0300 0.0189 0.0439 0.0304

Intercept 6.7152 * 0.0920 6.4065 * 0.4518

N
DF

F-value
R-Sq

Independent Variable Description Standard Wage Equation Wage Equation Corrected 
for Selectivity Bias

967 824
9 10

19.80 12.04
0.1570 0.1290  

 
Note:  *   -  significant at 5% significance level. 
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Figure 1:  Did Not Work and Applied
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Appendix 1 
 

Table A1.1.  Sample Statistics for Pooled Data 
 

Frequency Percent
Sex Female 8429 64.0

Male 4857 36.0
Total 13286 100

Education College Graduate 1179 8.9
Not College Graduate 12107 91.1

Total 13286 100
Experience 0-10 years 2488 22.6

11-20 years 1242 11.3
21-30 years 1609 14.6
31-40 years 3290 29.8
41+ years 2404 21.8

Total 11033 100
Sector Public 938 63.0

Private 558 37.0
Total 1496 100

Number of children smaller than 7 years old 0 10608 81.2
in household 1 1928 14.8

2 415 3.2
3 85 0.7
4 24 0.2
5 7 0.1

Total 13067 100
Number of children 7-18 years old 0 8494 65.0
 in household 1 2777 21.3

2 1465 11.2
3 228 1.7
4 68 0.5
5 15 0.1
6 10 0.1
7 10 0.1

Total 13067 100
Number of elderly in household 0 6231 47.7

1 6404 49.0
2 423 3.2
3 9 0.1

Total 13067 100
Employment Status W orking 1659 12.3

Not W orking 11627 87.7
Total 13286 100

From those who work Female 872 52.6
Male 787 47.4
College Graduate 255 15.4
Public Sector 885 53.3
Private Sector 527 31.8

From those who do not work Did not Apply for W ork 3195 66.5
and answered the question Applied for W ork 1610 33.5

Total 4805 100
From those who applied for work Used the following methods

Agencies 218 13.5
Contacts 355 22.0
Firms 271 16.8
Multiple 766 47.6

Total 1610 100
Number of Search Methods Used 0 11427 86.0

1 705 5.3
2 433 3.3
3 315 2.4
4 230 1.7
5 127 1.0
6 49 0.4

Total 13286 100.0
N 13286

Variable

 
 Note:  The totals are not equal due to missing observations. 
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Appendix 2 
 
 

Methodology for Correction of Wage Equation for Sample Selection Bias 
 
 

We follow Hill’s (1983) method of correction for selectivity bias in the 

multinomial logit model.  The inverse Mill’s ratio (λ) in this case takes the following 

form19: 

λji = ( 6/π2) (-1) J+1 [Σk≠j (1/J) ( Pki/1-Pki) log (Pki) + ((J-1)/J)) log (Pji)] (A2.1) 
 
where J is the total number of alternatives and Pji is the selection probability for 
the jth alternative.   
 
The method for estimating wage equations free from sample selection bias is to 

estimate the reduced form employment function (10), to use the estimated parameters to 

calculate each Pji, then to calculate λji (A2.1) based on these values, and to include these 

λji as regressors in the wage equation (9). 

                                                 
19  Hill (1983), p.467. 
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Appendix 3 

Table A3.1.  Variables Used in the Analysis 
 
 

Variable Description N Mean St.Dev.
Female =1 if female; 0 if male 13286 0.6344 0.4816
Years of Experience continuous, range={0,75} 11033 27.2343 16.1323
College Graduate =1 if college graduate; 0 if not 13286 0.0887 0.2844

Public Sector Employment =1 if work at the government 
owned enterprise; 0 otherwise 13286 0.0706 0.2562

Private Sector Employment

=1 if work at the enterprise that 
is owned by Russian or foreign 
individuals, including self-
employment; 0 otherwise

13286 0.0420 0.2006

Working =1 if works at the time of the 
interview; 0 otherwise 13286 0.1249 0.3306

Wages
amount of wages at primary 
job in the month prior to the 
interview month

1161 929.5267 1199.0100

Number of Children < 7 years old
number of children younger 
than 7 years old in the 
household, range={0, 5}

13067 0.2406 0.5640

Number of Children 7-18 years old
number of children 7-18 years 
old in the household, range={0, 
7}

13067 0.5256 0.8478

Number of Elderly 
number of post-work age 
males and females in the 
household, range={0, 3}

13067 0.5569 0.5618

Search Intensity
Number of search methods 
used when looking for a job, 
range={0, 6}

13286 0.3285 0.9683
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Appendix 4 

Table A4.1.  Effectiveness of Job Search Strategies 
(Binomial Logit Estimation) 

 

Strategies
Predicted Probabilities 
of Employment After 

Using Search Strategy

AGENCY 26.1%
CONTACTS 31.5%
FIRMS 29.2%
MULTIPLE 42.4%
NOT APPLIED 19.5%

N 5581
-2 Log L 6173.104
χ-Sq 185.3768
DF 4

 

Note:  the predicted probabilities are calculated using the binomial logit function of the 

form:  

     Prob (workingt+1 =1)  
 ln   −−−−−−−−−        =  ∑k=1

K βkxk   (A2.1) 
     Prob (workingt+1 =0) 
 
 
where Prob (workingt+1 =1) = [exp (∑k=1

Kβkxk)] / [1+exp (∑k=1
Kβkxk)],  (A2.2) 

 
and xk=5  represents a vector of job search strategies. 
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