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Chapter 1

M inim um  W ages and B lack-W hite Em ploym ent

1.1 Introduction

The disparities in labor markets across demographic groups are addressed by a large body  

of literature. A particular observation in the United States is that blacks have less favorable 

labor market outcom es compared to whites. The analysis of potential sources of this gap 

between blacks and whites has attracted considerable attention both in the academia and 

by policymakers. However, there is still a lack of consensus about whether the labor market 

differences between blacks and whites reflect skill gaps or differential treatment based on 

the racial profiles of individuals for given skills, and this calls for more research focusing on 

sources of black-white employment differences in U nited States.

This study provides new insights by analyzing how within-race and between-race em

ployment gaps evolve following minimum wage changes, and by showing whether skill gaps 

account entirely for differences across races. Prom the perspective of a firm, increases in 

the real value of legal minimum wages can be viewed as exogenous variations in the rela

tive cost of employing unskilled labor. This can put downward pressure on firms’ demand 

for unskilled workers, especially when minimum wages are above the equilibrium wages for 

unskilled workers.

Having stated the conditions potentially leading to disemployment of workers, a partic

ular question relevant for the analysis of racial inequalities observed in the United States is 

whether race is one of the determinants of the marginal worker who has been laid off follow

ing an increase in minimum wages. Using a pooled cross section of males aged between 22 

and 55 provided by the Current Population Survey March Supplement, this study aims to

1
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identify whether race of a worker m atters beyond his skills and job related characteristics 

in a firm’s lay-off decisions following an increase in the cost of unskilled labor.

Although it has not been investigated explicitly, the link between minimum wage policy  

and racial differences in employment outcom es has already been mentioned in a couple of 

instances. For instance, M ilton Friedman describes the minimum wage laws as possibly the 

most harmful policies in the United States for blacks when stating his views on several public 

policy issues during the broadcast of Richard Heffner’s "Open Mind" aired on December 

7th, 1975. According to Friedman, the minimum wage laws lead to discrimination against 

low-skilled individuals, m ost of whom are blacks. The studies, such as Mincer (1976), Ragan 

(1977), and more recently Deere et al (1995), document that the em ploym ent/population  

ratio of blacks is more sensitive to minimum wage variations compared to that of whites. 

Currie and Fallick (1996) shows that the federal minimum wage increase in 1980 and 1981 

hurt black teenagers more than white teenagers.

However, despite these claims, no previous study has analyzed whether the differential 

effects of minimum wages on employment of black and white adults are driven entirely by 

skill differences. This study’s m otivation is to fill this gap in the literature. Variations in 

minimum wages can be perceived as exogenous shocks to demand for unskilled workers. Such 

large-scale variations in the labor market can be used as a natural experiment to get more 

insight into racial disparities in the United States. Large scale variations in the labor market 

are particularly useful in comparing the labor market outcom es of different demographic 

groups and in identifying the sources of these differences, as they allow for a better control 

for unobserved individual characteristics. However, as far as the variations in the labor 

demand due to minimum wage adjustments are concerned, a particular effort should be 

directed towards disentangling these effects from those originating from macroeconomic 

fluctuations. For this purpose, the paper provides evidence from various methodologies 

accounting for the endogeneity of tim ing of minimum wage adjustments w ith respect to  

business cycles.

This paper mainly shows that unskilled blacks are hurt relative to  unskilled whites even
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after accounting for skill differences w ithin the group of unskilled individuals. In addition, 

minimum wage increases also widen the inequality among blacks, whereas it does not affect 

the inequality among whites. Finally, minimum wage variations do not significantly affect 

the employment of blacks and whites, who are unemployed before the policy change.

These results are also consistent w ith discrimination against blacks. Conditional on 

being employed prior to minimum wage increases, blacks are found to face higher decreases 

in employment when compared to whites w ith similar characteristics. Among the possi

ble leading factors consistent w ith this finding, the differential supply responses of blacks 

and whites to minimum wage increases do not appear to explain the observed outcomes, 

since employment is determined by labor demand in the case of binding minimum wages. 

Furthermore, the findings indicate that minimum wage variations do not have a significant 

effect on the transition of blacks and whites from non-employment to employment, support

ing the view that the differences in labor supply can not be part of the explanation. By 

documenting a link between a policy variable, i.e. minimum wages, and differences in job 

separations of comparable blacks and whites, the findings of this study also have important 

im plications for public policy directed toward decreasing racial inequalities.

Following this introduction, Section 1.2 presents the links between this study and the 

studies on racial gaps in labor markets and the employment effects of minimum wages. Sec

tion 1.3 briefly describes the main issues regarding the im plem entation of the minimum wage 

laws in the U nited States. Section 1.4 describes the data and the empirical m ethodology  

of the paper. Sections 1.5 and 1.6 present the empirical results obtained by using alter

native specifications and minimum wage measures, and the im plications of these findings, 

respectively. Section 1.7 presents concluding remarks.

1.2 Existing Studies

This study is closely related w ith two different literatures, which have been characterized by 

a long list o f studies and a com plete lack of consensus. On one side, this study is related to 

the literature on the employment effects of minimum wages, in which there is still an ongoing
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debate about whether higher minimum wages lead to declines in employment of unskilled 

workers. M ostly utilizing the state level aggregate data on the different demographic groups 

and variations in minimum wages across states and/or over time, there is a long list of studies 

based on defendable methodologies providing totally contradicting results. For instance, the 

studies by Card (1992 a,b), Katz and Krueger (1992) and Card and Krueger (1994, 2000) 

provide examples, in which the employment effects of minimum wages are found to be 

positive or insignificant. These findings are considered as a support for the monopsonistic  

market structure of labor markets in the U nited States. In contrast, most studies find 

negative effects on employment, in line w ith the basic predictions of the law of demand  for 

an economy in which minimum wage is above the equilibrium wages for unskilled labor. 

Neumark and Wascher (1992, 1994, 1995, 2002) are a few examples of such studies. These 

studies also show that this effect is more pronounced for teenagers.

In the literature on the employment effects of minimum wages, the studies by Mincer 

(1976), Ragan (1977), Deere et al (1995) or Burkhauser et al (2000) are more closely related 

to this study in terms of their particular focus on different demographic groups. In particu

lar, these studies also focus on whether the effects of minimum wages differ across different 

demographic groups and show that there are more sizable negative employment effects of 

minimum wages for blacks. These studies mainly utilize the state-level minimum wages and 

state-level panel data on the em ploym ent-population ratio of blacks and whites in different 

age groups. However, due to lack of individual level controls for skills differences and demo

graphic characteristics of the individuals, the analysis of these papers provides no evidence 

about whether these results are due to skill gaps or factors beyond skill gaps. They argue 

that these results are due to the fact that there are more blacks in the low-wage groups, 

whose employment outcom es will be potentially affected by minimum wage variations. A l

though this explanation appears to  be true, it is incom plete and a further investigation is 

necessary mainly for two further points. First, it is useful to test whether the same findings 

can be obtained w ith micro-data that incorporates information on various individual char

acteristics. Second, and more importantly, it is worthwhile to  assess the possibility that the 

factors beyond racial skill gaps derive the racial differences in employment sensitivities to
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minimum wage variations.

Using the federal minimum wage variations in 1980 and 1981 and data on the National 

Longitudinal Survey of Youth, Currie and Fallick (1996) focus on the effects of minimum  

wages on the employment of teenagers. Their findings also support a higher negative ef

fect on blacks compared to whites. However, their analysis does not control for possible 

differences across races in the occupation and industry of employment. In addition, for the 

group of teenagers, it is difficult to isolate the effects of minimum wages on labor demand 

and supply, as a result of which it is hard to assess the relative role of skill gaps and other 

factors in the differential disemployment effect of minimum wages.

The m ethodology followed in this paper also provide new insights about the sources 

of racial differences in labor market outcomes. The early findings in the literature on the 

sources of black-white differences in labor market outcom es were based on static employ

ment or wage regressions. These studies have provided mixed evidence about the sources 

of these differences, mainly due to the lim itations they encountered in measuring the un

observable individual characteristics such as productive skills. The studies by Neal and 

Johnson (1996) and Altonji and Blank (1999) provides evidence showing that the absence 

of proper controls for the racial differences in family backgrounds or school qualities can 

lead to overestimation of earning and employment gaps between blacks and whites. How

ever, when these differences are controlled by using variables that are not available in most 

of the datasets or for a wide range of demographic groups, the racial gaps in employment 

outcom es disappear.

These mixed results and the lack of generality in the latter results w ith respect to a wide 

range of demographic groups necessitate alternative ways of identifying the sources of racial 

differences in employment outcomes. As a way to remedy the problems due to unobserved 

skills, this study proposes the utilization of extra variations in the labor demand due to 

minimum wage variations to compare the changes in the employment status of blacks and 

whites who had similar skills and job-related characteristics before minimum wage changes.

Sizable exogenous variations in the labor demand, either due to macroeconomic fluctua
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tions or discrete changes in economic policies, offer a great opportunity to analyze whether 

factors beyond skill gaps are significant determinants of differences in labor market out

comes. For instance, the labor demand variations due to business cycles have recently been  

used in the literature to identify sources of racial differences. This study also follows a 

similar m ethodology in terms of using exogenous variations in the labor market for com

paring changes in the employment of blacks and whites. However, one particular advantage 

associated with utilization of minimum wages as opposed to business cycles is that the in

terpretation of the results of this paper does not require any assumption about the labor 

supply behavior of blacks and whites, as long as the initial level of minimum wage is above 

the equilibrium wage for the unskilled labor1. Business cycles may affect the employment 

of adults both through labor demand and supply, whereas the role of variations in employ

ment of adults due to labor supply related factors are considerably limited. Using minimum  

wage variations as part of the identification of sources of racial differences provides more 

concrete evidence about discrimination against blacks, through its more pronounced effect 

on the labor demand. Last but not least, unlike business cycles, minimum wage increases 

are direct outcom es of the economic policy choices. Therefore, their tim ing is predictable, 

at least when compared to tim ing of the recessions. It is my belief that the docum entation  

of a link between the tim ing of policy changes and the changes in racial unemployment 

differences due to factors beyond skill differences offer important prospects for enhancing 

the policies directed towards providing equal employment opportunities across races.

Two more points deserve to  be mentioned. First, this study is one of the few studies 

in the literature on the employment effects of minimum wages, which uses individual level 

data, and the empirical m ethodology and control variables used in this study is different 

from other studies2. Second, w ith its focus on individuals between 22 and 55 years of age, 

the results of this study may be more relevant to the question of how minimum wages affect

*An assum ption for the labor supply behavior of the indivuals would still be needed in this analysis, if 
we used also included teenagers in the sample, as minimum wage variations would affect both employment 
decisions and school enrollment decisions of them . To identify the exact role of labor demand changes, we 
exclude them  from the sample.

2See Linneman (1982), Neumark and Wascher (1995 b), Currie and Fallick (1996), Abowd et al (1999), 
Zavodny (2000) as exam ples of previous studies using micro data. E xcept for Linneman (1982) and Abowd 
et al (1999), all other studies focus only on young adults and teenagers.
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poverty through affecting the employment outcomes of the adults. In contrast, m ost of 

the studies in the literature focuses on the effects of minimum wages on the employment 

of teenagers, as they are overrepresented in minimum wage jobs. However, considering the 

fact that these teenagers are typically not the main source of income in their families, those 

studies do not provide concrete evidence about how minimum wage variations affect the 

poverty status of families in the United States.

1.3 M inim um  W age Policy In the U nited  States

Minimum wages have been actively used in the U nited States since the first half of the 

20th Century as a policy tool aiming at decreasing wage inequality, reducing poverty and 

enhancing the income distribution3. In general, minimum wage is determined by Congress 

at the federal level, and adjusted in every couple of years considering the deterioration in its 

purchasing power over tim e due to inflation4. On the other hand, infrequent adjustments in 

the federal minimum wages have m otivated a number of states to set their own state specific 

minimum wages above federal minimum wages and adjust them at different frequencies 

considering the labor market conditions in those states.

Wherever there are no state specific minimum wages or the state specific minimum  

wages set below the federal minimum wage, the federal minimum wage is the effective 

minimum wage. However, for states in which state specific minimum wages are above the 

federal minimum wage, the effective minimum wage is the state specific minimum wage. 

In last three decades, the federal minimum wages have been the effective minimum wages 

in around two thirds of all states. Considering the sample used in this study, the federal 

minimum wages have been binding in 35 states5. Due to existence of state-specific minimum  

wages besides federal minimum wages, there is a large degree of across-state minimum wage 

v a r ia t io n s .

3 At the federal level, the utilization of minimum wages dates back to Fair Labor Standards Act of 1938.
4 See Figure 1.1 for the variations in the nominal and real value of the federal minimum wages. Considering 

the sample of this study, the federal minimum wages have been increased in 1991, 1992, 1997 and 1998. The 
Congress has made the most recent adjustm ent in federal minimum wages in January 2007. W ith this 
adustm ent, which is the first adjustm ent since 1998, the nominal federal minimum wage will be increased 
from 5.15 dollars per hour to 7.25 dollars per hour.

5 See Table 1 for the list of these states.
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Minimum wages are legally obligatory for a large number of firms and industries. During 

the sample period used in this study, approximately 90 percent of all workers in the United  

States were covered by the minimum wage laws. The exceptions in coverage are m ostly the 

small firms in the retail and services industry and the agricultural sector6.

In terms of the tim ing of federal minimum wage increases in the sample period used in 

this study, all of the adjustments in federal minimum wages took place during expansions 

except for the adjustment in 1991. This observation suggests that, besides the deterioration  

in the purchasing power of minimum wages, Congress may also be considering the macro- 

economic outlook and the general stance of the labor market, when deciding for increases in 

minimum wages. However, due to the existence of regional business cycles, the increases in 

minimum wages does not necessarily coincide w ith the periods of employment expansions in 

each state. On the other hand, for the states setting their own minimum wages, the tim ing  

of minimum wage adjustm ents is likely to be sensitive to local labor market conditions.

1.4 Em pirical A nalysis

1.4.1 D ata

The sample consists of observations for the period between 1983 and 2004 provided by the 

Current Population Survey March Supplement (abbreviated as CPS-March hereafter). In 

particular, the sample includes black and w hite males between 22 and 55 years of age, who 

are not self employed.

In the literature, teenagers are the main focus group in most of the studies, as they  

constitute the large proportion of individuals w ith wages below or close to minimum wages. 

However, as suggested by a number of studies, such as Ben-Porath (1967), the employment 

decision of teenagers are also not independent of their school enrollment decisions. Minimum  

wage variations may affect both demand for teenagers and supply of teenagers by making 

school enrollment less attractive and giving incentives to teenagers to increase their labor

6In addition, due to lim itations in the enforcement of minimum wage laws, cases of noncom pliance are 
possible as well.
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force participation7. This complicates the analysis of identifying whether individuals with  

similar skills w ith different racial profiles face different changes in their employment status, 

when labor demand changes. To disentangle the effect of variations in labor demand due 

to minimum wage variations from factors related to labor supply, the individuals below 2 2  

years of age are excluded from the sample.

The possibility of differences in the changes in employment status of blacks and whites 

are investigated in two dimensions. First, the paper provides estim ates of changes in prob

ability of employment due to minimum wage increases conditional on working full time 

working in the previous year. In this analysis, the baseline results are obtained for the  

sample of individuals whose real wage is between one dollar and 50 dollars per hour in year 

2000 dollars8. Second, we estim ate the changes in probability of employment conditional 

on being not employed last year. In particular, Equation (1.2) is estim ated for the sample 

of individuals who worked less than 4 weeks in the previous year. For the robustness of the 

results, the sample is extended to individuals who were employed in the previous year for 

less than 8  weeks and for less than 1 2  weeks.

Figures 1.2 to 1.5 provide some preliminary evidence about the relationship between  

the changes in real minimum wages and employment gaps across blacks and whites, as well 

as across high-skilled and low-skilled individuals w ithin each race. For this preliminary 

analysis, the entire sample is separated into four groups w ith respect to individuals’ races 

and whether the hourly earnings of the individual in the previous year is below minimum  

wage or not. The latter is taken as a skill measure. Figure 1.2 suggests that the absolute 

value of the employment difference between whites and blacks earning below minimum  

wage is positively correlated with minimum wage increases. On the other hand, Figure

1.3 suggests that no strong correlation between minimum wage increases and employment 

d if fe r e n c e s  b e t w e e n  s k il le d  b la c k s  a n d  w h it e s .  F ig u r e  1.4 s u g g e s t s  t h a t  the employment gap 

between skilled and unskilled blacks are weakly correlated with minimum wage increases.

7Neumark and Wascher (1995 a,b) find that the higher minimum wages have a bigger negative effect on 
the school enrollment of black teenagers compared to white teenagers whereas the em ploym ent of the blacks 
do not increase following the minimum wage increases.

8In different specifications, we also use different numbers between zero dollars and 4 dollars as the lower 
bound of skills, and found qualitatively similar results.
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Finally, Figure 1.5 suggests that the employment gap between unskilled and skilled whites 

decline w ith higher minimum wages.

1.4.2 M odel

The employment status of an individual at any point in tim e is a function of his demographic 

characteristics, skills, characteristics related to his occupation and the industry he is working 

at as well as the macroeconomic fluctuations and various economic policies through their 

effect on the labor markets. Let the employment status of an individual, denoted as Eu, be 

defined as:

1  if i is employed at tim e t
Eit  —

0  otherwise

Let X i }t denote the vector of demographic characteristics and job-related characteristics. 

The skills of an individual relevant to his employment is represented by S^t- Finally, M W ^t  

denotes the real effective minimum wage at tim e t faced by individual i in the state he 

lives. In such a case, the employment status of a black and white individual can be written  

respectively as:

Ebi,t =  /3o +  +  0 2 $ ,t  +  PlMWi,t + P\MWittSitt +  (1.1.a)

( l . l .b )

The Equations (1.1.a) and ( l . l .b )  allow for the possibility that variations in determinants 

of the employment outcom es may affect the employment of blacks and whites dispropor

tionately. In particular, the superscripts “6 ” and “ic” are used to distinguish the parameters 

associated with blacks and whites. Denoting race of an individual w ith a binary variable
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Ri, which is equal to  one for blacks and zero for whites, the employment outcom e of any 

individual as a function of his race is equal to:

Eiit =  R i ^  +  i l - R i ) ^

=  7o +  +  l z M W i tt +  l iS if iM W i't  (1-2)

+ 7 5 -^ i +  l s X i , t R i  +  77  Si ttR i  +  " / g M W ij R i  +  7 9S i , t M W iltR i  +  Ui,t

Equation (1.2) suggests that the effect of minimum wage variations on employment of 

whites and blacks can be written respectively as:

dEj j
dMWi,t

=  7 3  +  7 4 Si,t (1.3. a)

~  73 +  78 +  (74 +  7g) Si,i (1.3.b)

A couple of things deserve attention in Equations (1.3.a) and (1.3.b). For a moment, 

suppose the skill of an individual, Sitt, is a binary variable equal to 1  for high-skilled 

individuals and zero for low skilled individuals. The condition associated with a differential 

effect of minimum wage variations one employment of low skilled and high skilled individuals 

is 7 4  0 for whites and 7 4  +  7 9  7  ̂ 0 for blacks. On the other hand, for 7 s =  7 9  =  0, there

is no racial differences in the effect of minimum wages on the employment outcom es at all. 

For the unskilled individuals, 7 8  is the differential effect of minimum wages on employment 

of blacks. Finally, 7 8  +  7 g is the differential effect of minimum wages on the employment 

of high-skilled blacks relative to high-skilled whites.

If the basic com petitive market argument holds, one can expect the employment of 

unskilled individuals w ith wages less than the new minimum wage to decline w ith higher
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minimum wages. On the other hand, the employment of the relatively more skilled individ

uals would be expected to remain the same or it may even increase if firms substitute a low 

skilled worker w ith workers who have higher skills. Therefore, the expected employment 

gap between the high skilled and low skilled individuals can widen after minimum wage 

increases.

As far as racial differences are concerned, one can expect the effect of minimum wage 

increases on the employment of high skilled blacks and whites to be similar. However, if 

the racial profile of the workers m atters for who will be the marginal worker to be laid off 

following an increase in the cost of employing unskilled workers, minimum wage variations 

may result in different employment responses for unskilled blacks and whites. In such a 

case, minimum wage variations can not only increase the inequalities between racial groups 

for a given skill level, but also affect the within-race inequality unevenly.

1.5 R esults

1.5.1 T he E volu tion  o f  D ifferences B etw een  and W ith in  Races:

The empirical analysis focuses on whether blacks and whites face differences in probability 

of switches from employment to unemployment, as well as differences in probability of 

switches from unemployment to employment. Equation (1.2) is estim ated separately for 

two different groups of individuals: the individuals who were employed in the previous year, 

and the individuals who were not employed in the previous year. In particular, the question  

of interest is how the employment status of four different groups of individuals, namely the 

low-skilled blacks, low-skilled whites, high-skilled blacks and high-skilled whites, are affected 

by minimum wage variations at tim e t, after controlling for the job-related characteristics 

and skill level measured in year t — 1 .

The main control variables used in the empirical analysis include age, marital status, 

full-tim e/full-year status, as well as controls for individuals’ occupation, industry of employ

ment, and state of residence. The specification also includes year fixed effects and the state- 

level aggregate unemployment rates, which account for macroeconomic and other aggregate
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factors affecting the labor market outcomes. All specifications include the industry-year, 

occupation-year and state-year interactions as well. Finally, the logarithm of real wage per 

hour earned in previous year and the education level of the individuals are used as proxies 

for individuals’ job related skills9. This is because the real wage at tim e t  -  1 contains 

information about how the productive skills of an employee was evaluated by the employer.

Minimum wage faced by an individual, M W ij ,  is the effective real minimum wage ap

plicable in the state where the individuals is employed. Considering the implem entation  

of the minimum wage laws, the effective real minimum wage is calculated as the higher of 

federal minimum wage and state specific minimum wage adjusted to year 2000 dollars. As 

a result, we observe minimum wage variations not only over time, but also across different 

states at a particular point in time.

One important issue to consider is the possible endogeneity of tim ing of minimum wage 

adjustments. For states determining their own minimum wages, the authorities in a partic

ular state may decide on minimum wage increases during the times of expansion in a s ta te’s 

economy. For instance, if the authorities in a particular state raise minimum wage when the 

economy of that state experiences a recovery, the negative employment effects of minimum  

wages may be muted by a recovery in the labor market. This creates a major complication  

in the identification of racial differences in employment outcom es due to changes in labor 

demand to minimum wage increases. As a supporting evidence for this argument, Baskaya 

and Rubinstein (2007) recently shows that variations in the federal minimum wages have a 

negative effect on overall employment, whereas the variations in the state minimum wages 

have insignificant effect on employment. Considering the possibility that federal minimum  

wage adjustm ents are more exogenous than state minimum wage adjustment w ith respect to 

macroeconomic conditions, tastes and political preferences in each state, the study follows 

Baskaya and  R ub inste in  (2007) an d  focuses th e  s ta te s  for which federal minimum wages 

were binding in each year, rather than the entire list of states. The estim ates presented in 

the first column of Table 1.3, which have been obtained w ith the entire list of states w ith

°W age per hour is calculated as total earnings in previous year divided by total hours worked by the 
individual in previous year.
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out distinguishing whether these states set their own minimum wage or not, dem onstrate 

the rationale for this choice. These results clearly suggest that higher minimum wages are 

associated w ith higher employment of low skilled whites, and no variations in the employ

ments of low-skilled blacks, and high skilled individuals. However, as mentioned above, 

these results might have been contam inated by the possible dependence of the tim ing of 

minimum wage adjustments to the macroeconomic factors, particularly the overall outlook  

of the labor market.

As a result, for the baseline analysis, Equation (1.2) is estim ated with the sample of 

individuals living in states which did not set their own minimum wages and followed the 

federal minimum wages throughout entire sample period10. The reason why these results 

are considered to be more reliable is that the federal minimum wages are set for the entire 

country, and therefore they are much less likely to be determined according to considera

tions of political preferences and business cycle conditions in particular states. Even if the 

Congress considers the economic outlook of the entire economy when adjusting minimum  

wages, the heterogeneities in the business cycle experiences across these states substantially  

weaken the possibility that minimum wage increases in these states will be associated with  

recoveries in labor markets.

The second column of Table 1.3 present these results obtained for states following fed

eral minimum wages. These results indicate that the low employment of unskilled whites 

show no changes or slight increases, whereas the employment of unskilled blacks decrease 

significantly, when the federal minimum wages increase. In addition, the employment of 

the high skilled whites and blacks are found to be insensitive to minimum wage variations, 

as can be expected. These suggest that the employment status of the low skilled blacks 

deteriorates relative to all other demographic groups, whereas the employment status of the 

low skilled whites relative to high skilled blacks and whites either do no change or slightly 

improve.

In terms of year 2000 dollars, the lowest value that minimum wages reached throughout 

out the sample has been approximately 4.5 dollars, as can be seen in Figure 1.1 as well. For

10 The list of these states has been given in Table 1.1,
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the individuals who earned 4.5 dollars per hour before minimum wages increase, a 100% 

increase in minimum wage is associated w ith a 2 percentage point decline in the employment 

of blacks, a 1.5 percentage point increase for whites. This is equivalent to a 10% increase 

in the number of low skilled blacks w ithout a job, when the real value of minimum wages 

increases by 100%. In addition, the unemployment gap between high skilled blacks and low 

skilled blacks increases by 4-5 percentage points, whereas there is no significant change in 

the unemployment gap between high skilled and low skilled whites.

1.5.2 R esu lts O btained  A fter P artia ling O ut C orrelation  B etw een  M ini

m um  W ages and A ggregate U nem ploym ent R ates

As stated above, the main source of m otivation for focusing on the states following mini

mum federal minimum wages is the potential dependence of the tim ing of minimum wage 

adjustments to business cycle conditions, which is more likely to be the case for the state- 

specific minimum wages. However, this results in a smaller sample than what is provided 

by CPS-March. Moreover, it is crucial to check the validity of the results obtained in the 

previous sections w ith an alternative measure. As a result, another set of results have been 

obtained by using an alternative measure of minimum wage variations. This alternative 

measure is generated after partialing out the part of minimum wages correlated with ag

gregate unemployment rates. In particular, Equation (1.4) is estim ated for each state, and 

the residuals from these regressions have been used as the measure of variations in real 

minimum wages uncorrelated with aggregate labor market conditions in each state:

M W t =  op +  a i S t a t e _ U  n em ploym en t _ R a t e t +  ut (1-4)

Table 1.4 shows the results obtained with this specification. For the comparison with  

the results presented in Section 1.5.1, the first column presents the results obtained for 

the states for which the federal minimum wage is the binding minimum wage. The second 

column presents the results obtained for the entire set of states. The results obtained for
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both samples indicate that minimum wage variations have significant negative impact on 

the employment of unskilled blacks. On the other hand, the effect on the employment of 

unskilled whites, and skilled whites and blacks are found to be insignificant. Considering 

the results obtained for the states where federal minimum wage is binding, 100% percent 

increase in minimum wages are associated with 5 percentage point decline in the employment 

rate of blacks. In addition, the employment gap between the high skilled blacks and low 

skilled blacks increase by approximately 8 percentage points, if the real value of minimum  

wages are doubled. Compared to results for the states following federal minimum wages, the 

results obtained for the entire sample indicate slightly smaller decline in the employment 

of the low skilled blacks, and a smaller increase in the employment gap between the high 

skilled and low skilled blacks.

1.5.3 Sw itches From N on-E m ploym ent to  E m ploym ent:

For the total effects of minimum wages, we also need to consider if minimum wage variations 

lead to switches from non-employment to employment. Unlike the case for the switches from 

employment to non-employment, it is worth noting that any difference in the changes in 

employment probabilities for individuals who are not working in the previous year may 

reflect both demand side and supply side factors. For instance, higher minimum wages 

may induce the individuals whose reservation wages were between old and new minimum  

wages to increase their labor supply. In an environment associated by search frictions, 

higher minimum wages may intensify the job search effort by the low skilled workers, as it 

increases the pay-off from employment.

Considering these possibilities, Table 1.5 presents the results for three different samples 

of individuals, who were not employed in m ost of the previous year. In particular, Equation 

(2) is estim ated for individuals who were employed for less than 4 weeks, less than 8 weeks 

and less than 12 weeks. These results suggest that minimum wage variations do not have 

a differential effect on the employment status of blacks and whites who were not employed 

in the previous year, providing evidence for similar labor supply responses from blacks and 

whites following minimum wage increases.
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W hen combined w ith the previous results, the results presented in Table 1.5 also sup

ports the view that there is discrimination against blacks. In case where blacks had a higher 

tendency to switch from unemployment to employment than whites, the results in previous 

sections would also suggest that blacks separate from their jobs for finding new jobs. How

ever, since the results suggest that no racial differences exist between blacks and whites, 

there is no reason to expect that blacks separate from their jobs them selves to find better 

jobs.

1.5.4 R esu lts O btained  by M atching On O bservable C haracteristics:

Finally, although it may not be a big concern for blacks and whites who are already below  

a particular skill threshold, we may still consider the possibility that the distribution of 

skill and job related characteristics may differ across races in a way that biases the results. 

To account for this possibility, first the expected difference in the employment probabilities 

of blacks and whites are calculated for each year after matching on their observable char

acteristics such as education, industry, occupation, full-tim e/full-year status, hourly wages 

earned in previous year and state of residence. Then, the sensitivity of these differences to  

the changes in minimum wage is investigated. The expected difference in the employment 

probabilities of blacks and whites conditional on vector of observable characteristics X  can 

be calculated as11:

A iit =  E  [E m ployed ijt\Ri =  1, X iit] -  E  [Employedi}t\Ri =  0, X iit) (1.5)

As can be seen in Figure 1.6, there is a negative relationship between A* and the annual 

rate of change in the real value of federal minimum wages. This is consistent w ith the 

previous results suggesting that the employment of blacks relative to whites decrease in the 

periods following minimum wage increases. This may also suggest that the racial differences 

in distributions of skills and job-related characteristics may not be as major a factor as it

would derive the results above.
" S in ce  we m atch on a number of individual characteristics at the same tim e, we use propensity score 

matching for its com putational convenience. Then, A i is calculated for each year.
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1.6 Interpretation o f Results:

The analysis above indicates that minimum wage increases have im portant effects on the 

inequality across races and within racial groups. A particular finding is that minimum wage 

increases have negative effect on the employment of blacks whose earnings were below the 

new minimum wage, and much smaller effect on the employment of comparable whites.

Considering the results presented either in the second column of Table 1.3 or in the 

first and second columns of Table 1.4, the elasticity of employment of unskilled blacks 

w ith respect to real minimum wages ranges between -0.05 to -0.15, elasticity being higher 

for lower skill levels within the group of unskilled workers. In contrast, the elasticity for 

unskilled whites ranges between 0 and 0.025. The figures obtained for blacks are much 

smaller compared to previous studies, such as Deere et al (1995), Currie and Fallick (1996) 

or Burkhauser et al (2000 b). Moreover, this paper finds no significant negative employment 

effects for the whites whose earnings were around old minimum wages before the minimum  

wage increases. One factor behind these differences is the focus of these studies on the  

employment of teenagers and young adults.

However, there are other sources of concerns about previous estim ates. In their analysis 

using CPS for the period between 1985 and 1992, Deere et al (1995) finds -0.33 for the adult 

high school drop-out blacks and -0.11 for high-school drop-out white adults. Using data  

on young adults between 16 and 22 for the period between 1979 and 1997, Burkhauser et 

al (2000) finds the elasticity of employment of blacks and whites w ith respect to minimum  

wages as -0.85 and -0.35, respectively. However, the results in both papers may be conta

minated by the fact that they do not control for year fixed effects which potentially can 

create biased results.

Using NLSY for analyzing how federal minimum wage increases in 1980 and 1981 affected 

the employment of teenagers, Currie and Fallick (1996) finds that elasticity of blacks and 

whites is between -0.19 and -0.24. The analysis in this paper differs from Currie and Fallick 

(1996) in various dimensions, such as the focus group, the sample period and minimum  

wage measures. Moreover, this study also accounts for a wider range of factors, such as

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

19

occupation, industry, state and year fixed effects and business cycle indicators, the absence 

of which may bias the estim ates on black-white differences.

Due to the reliance of this study on individual level data provided by CPS, we controlled 

for a detailed list of individual characteristics. This allowed for an explicit analysis of 

whether the racial differences in the sensitivity of employment status to minimum wage 

variations can entirely be explained by the fact that blacks constitute a large proportion of 

unskilled individuals. The results simply suggest that black-white differences exist in the 

employment effects of minimum wage increases even after racial skill gaps are controlled for. 

However, the possible mechanisms that generate these findings deserve to be investigated.

One possibility is different labor supply responses of blacks and whites to minimum  

wage changes. For instance, one may consider as a possibility that the separation blacks 

and whites from their jobs may reflect entirely their skills, whereas the overall differences 

in the employment rates of blacks and whites may m ainly be driven by differential response 

of the labor supply of blacks and whites to minimum wage increases. However, it should 

be emphasized that the results above do not appear to be a outcom e of racial differences in 

how labor supply is affected by minimum wage variations due to two main reasons. First, 

our sample choice already excludes the major group of individuals, i.e. individuals below  

age 22, whose labor supply may also respond to minimum wages. Second, it is important 

to note that the level of employment is determined entirely by the labor demand curve 

whenever minimum wage is binding. Therefore, further increases in minimum wages will 

lead to variations in the total employment through its effect on labor demand.

As shown in Table 1.5, the results obtained for individuals, who were not employed for 

almost entire year preceding minimum wage increase, do not indicate any difference between 

blacks’ and w hites’ tendency to switch from unemployment to employment following an 

increase in minimum wages. This also rules out another labor supply related explanation  

for the racial differences in the employment outcomes. Due to its structure, the CPS- 

March shows whether the individual was employed or not in the previous year, and whether 

the individual is employed or not by the tim e of survey following minimum wage increase.
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Therefore, one may argue that the similar results can alternatively be obtained if blacks who 

are simultaneously laid-off w ith whites find new jobs later than whites due to the skill gaps 

in job search. In other words, what appears to be unrelated with labor supply behavior at 

first glance may be reflecting racial gaps in job search skills. However, if this were the case, 

the results in Table 1.5 would indicate a significantly better re-employment performance for 

the unemployed whites. As a result, the differential response of employment of blacks and 

whites do not appear to be a supply related phenomena.

Having shown that the racial differences in employment variations are observed beyond  

skill differences and do not appear to be related w ith supply-side responses, a possible expla

nation is that firms have a greater tendency to lay-off blacks than whites in a discriminatory 

manner, when they need to reduce the number of employees following an exogenous shock 

to the unit price of unskilled labor.

For couple of reasons, we can also speculate that the taste for discrimination, as proposed 

by Becker (1957), appears to be a more likely explanation than the statistical discrimination. 

Statistical discrimination, by definition, is an outcom e of an environment, where employers 

do not observe the productive skills of the employees, as a result of which they use the 

group statistics to distinguish between two workers who have same observable character

istics. However, the individuals whose employment status is more likely to be affected by 

minimum wages are m ostly the unskilled workers, whose tasks are not com plicated and the 

skill levels are more observable compared to high-skilled workers. Therefore, one may argue 

that the degree of uncertainty faced by an employer about unskilled individuals’ produc

tive characteristics would not be very high. In addition, we should account for the fact 

that the differential outcom es are observed for individuals switching from employment to 

non-employment. Presumably, these are the employees about whom the employers have 

o b s e r v a t io n s  t o  a s s e s s  th e ir  o n - t h e - j o b  p e r fo r m a n c e s .

In the context of a taste-based discrimination model a la Becker, one can think of 

the increases in m andated minimum wage as being associated with falling relative cost of 

discriminating against a particular group. Let “d” denote the disutility that the employer
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derives by employing a black. Suppose that both black and white workers are initially  

earning minimum wage denoted as w™. If the employer derives disutility from employing 

a black worker, the black worker should have at least a productivity level equal to w rtn +  d. 

Suppose that the productivity of the white worker and black worker, assumed to be equal 

to A  and w rtn +  d respectively, satisfies w"1 <  A  <  w[n +  d. In other words, the black worker 

may already be more productive relative to the white worker for a given level of wages.

If minimum wage is increased to A  at tim e t +  1, the white worker will still remain 

employed. However, the effective cost of employing the same black worker, i.e. the wage 

cost and the non-pecuniary costs, increases to A  +  d, which exceeds the physical produc

tivity of the black worker. As a result, we may be observing a differential increase in the 

unemployment of blacks in periods of minimum wages increases due to employers’ taste for 

discrimination.

Finally, the relevance of these results for enhancing policies against inequality deserves 

to be mentioned. The results document a significant link between the tim ing of policy 

related changes in labor markets and potential increases in the employment gap across 

comparable individuals w ith different racial profiles. These results may suggest that there 

is a potential for the improvement in the current practices of the anti-discriminatory policies. 

In particular, the increases in minimum wages are a m atter of policy choices. Therefore, their 

tim ing is predictable. Considering the possibility of noncompliance in the firms’ practice of 

equal employment laws, the efficiency of existing policies may be enhanced by intensifying  

the surveillance in hiring/firing practices of the firms during of tim es of minimum wage 

increases.

1.7 Conclusion

In the United States, minimum wage laws are one of the major policies used actively with  

the objective to decrease the earnings inequality and poverty. However, little guidance has 

been provided so far by the existing literature about whether these goals are achieved or 

not. Despite these objectives of minimum wages, a particular deficiency is that there is
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no previous study in the literature about how minimum wage variations affect the racial 

differences in the employment outcomes. It is important to analyze how the employment 

of blacks relative to whites respond to minimum wages, and identify the factors that may 

potentially lead to differential changes in employment of blacks and whites over the course 

of a minimum wage increase.

Being m otivated by these points, the analysis in this paper presents a new set of evidence 

on sources of racial differences in employment outcom es as well as the employment effects of 

minimum wages. Considering the literature on the employment effects of minimum wages, 

this paper points out both efficiency concerns of the minimum wage laws through the 

negative effect of minimum wages on employment, and distributional concerns through its 

role in increasing racial disparities. Moreover, despite the focus of the existing literature 

on teenagers as the main group of minimum wage earners, it is worth noting that adults 

constitute 60-70 percent of minimum wage earners in the United States. In addition, it 

should be noted that 30 to 40 percent of the entire group of minimum wage earners are 

also the only income earners in their families. This underlines the im plications of minimum  

wage increases also for poverty in the U nited States.

Despite the negative effects on employment, the polls indicate that minimum wage in

creases usually find massive public support. For example, according to the polls conducted  

by NBC News and Wall Street Journal in 1996, approximately 60 percent of all correspon

dents strongly support a minimum wage increase and an additional 20 percent somewhat 

increase minimum wage increases. The ratio of strong opponents is less than 10 percent. In 

terms of responses by racial groups, the ratio of blacks and whites favoring minimum wage 

increases are 95 percent and 75 percent respectively12.

The large discrepancy between the ratio of black and white supporters of minimum  

w a g e  in c r e a s e s  is  q u i te  p u z z l in g  w h e n  t h e  e m p ir ic a l  f in d in g s  o f  this p a p e r  is  c o n s id e r e d .  

The findings presented in this paper are associated w ith a high degree of scepticism  about 

the potential of the minimum wage laws to alleviate the racial gaps. In particular, we ob

serve that unskilled blacks face declines in their employment relative to unskilled whites,

12For a more detailed analysis, see Waltxnan (2000).
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and skilled whites and blacks. The skill gaps do not appear to be the only factor, be

hind the deterioration of their employment prospects relative to unskilled whites. This 

implies that policies directed towards skill gaps will not eliminate this outcom e entirely. 

Moreover, the analysis provides no evidence about whether minimum wage increases are 

associated w ith differential labor supply responses for blacks and whites. All these findings 

together underline discrimination as one of the possible factors behind observed outcomes. 

In particular, firms may not be acting in a color-blind manner in their lay-off decisions 

following an increase in the price of unskilled labor, especially if employers have a taste for 

discrimination.

Although this study provides concrete evidence on how racial employment differences 

evolve in periods of minimum wage variations, the further research focusing on the other 

measures of employment outcomes, such as changes in hours of employment, part-tim e/full- 

tim e status, hourly earnings may reveal some new evidence on how racial inequalities evolve 

during periods of minimum wage changes. Also, as argued above, the results appear to 

be consistent w ith a taste-based discrimination model. However, some extra work is still 

necessary to identify the exact channel for discrimination, which is crucial for designing 

appropriate anti-discriminatory policies or increasing the effectiveness of existing policies.
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Table 1.1: Categorization o f States With Respect to Their 
Adoption o f Federal Minimum Wages During Entire Period 
Between 1983 and 2004

States In W hich Federal 
M inim um  W ages H ave B een  
E ffective  in Entire Sam ple

States W hich Im plem ented  
State Specific  M inim um  
W ages at som e point betw een  
1983 and 2004

1) Alabam a 1) A laska
2) Arizona 2) California
3) Arkansas 3) C onnecticut
4) Colorado 4) Delaware
5) Florida 5) District o f  Colum bia
6) G eorgia 6) Hawaii
7) Idaho 7) Iowa
8) Illinois 8) M aine
9) Indiana 9) M assachusetts
10) Kansas 10) M innesota
11) Kentucky 11) N e w  Jersey
12) Louisiana 12) Oregon
13) Maryland 13) Rhode Island
14) M ichigan 14) Verm ont
15) M ississippi 15) W ashington
16) M issouri 16) W yom ing
17) M ontana
18) Nebraska
19) N evada
20) N e w  Hampshire
21) N e w  M exico
22) N e w  York
23) North Carolina
24) North Dakota
25) Ohio
26) O klahom a
27) Pennsylvania
28) South Carolina
29) South Dakota
30) T ennessee
31) T exas
32) Utah
33) V irginia
34) W est V irginia
35) W isconsin
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Table 1.2: Basic Characteristics o f  Blacks and Whites

Blacks Earning Below  
Minimum Wage

Whites Earning Below  
Minimum Wage

Variable Mean Std. Dev. Mean Std. Dev.
Real Wage Per Hour 3.76 1.49 3.61 1.58
Age 33.53 9.66 33.20 9.64
Ratio o f  Married 0.33 0.47 0.47 0.50
Ratio o f  Full-Time Workers 0.71 0.46 0.75 0.43
Ratio o f  Full-Year Workers 0.53 0.50 0.60 0.49
Ratio o f  High School Graduates 0.43 0.50 0.35 0.48
Ratio o f  Individuals with Some-College Education 0.20 0.40 0.23 0.42
Ratio o f  Individuals with College Degree 0.07 0.25 0.17 0.37
Number o f  Observations 6309 40602

Blacks Earning Above 
Minimum Wage

Whites Earning Above 
Minimum Wage

Variable Mean Std. Dev. Mean Std. Dev.
Real Wage Per Hour 15.87 147.89 18.23 94.86
Age 37.38 9.40 37.68 9.33
Ratio o f  Married 0.52 0.50 0.70 0.46
Ratio o f  Full-Time Workers 0.74 0.44 0.87 0.34
Ratio o f  Full-Year Workers 0.66 0.47 0.79 0.41
Ratio o f High School Graduates 0.41 0.49 0.35 0.48
Ratio o f  Individuals with Some-College Education 0.25 0.43 0.24 0.43
Ratio o f  Individuals with College Degree 0.15 0.36 0.28 0.45
Number o f  Observations 75633 774174
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Table 1.3: The Effect o f  Minimum W ages on Em ploym ent Outcome o f  B lacks and W hites

A ll States
States For W hich Federal 
M inimum W ages Are The 
E ffective M inimum W ages

(1) (2)
Black 0.037 0.048

(0.056)* (0.021)**

Log(Hourly_W  age(t-1)) 0.021 0.011

(0.01)*** (0 .353)

Black x L og(H ourly_W age(t-l)) -0.043 -0.076
(0.028)** (0.029)**

Log(M inim um  W age) 0.026 0.021
(0.019)** (0 .273)

Log(M inimum W age) x Log(H ourly_W age(t-l)) -0 .007 -0.002
(0 .141) (0.83)

Black x Log(M inim um  W age) -0 .077 -0.135
(0.021)** (0.005)***

Black x  Log(M inim um  W age) x  Log(Hourly_W a 0.028 0.048

(0.019)** (0.025)**
Education Control Y es Y es

A ge, Age-Squared, Marital Status Control Yes Y es

Full-Year/Full-Tim e Status Control Yes Yes

Industry/Occupation/State/Year Fixed Effects Yes Yes

Aggregate Unem ploym ent Rate Control Y es Yes

Number o f  Observations 526073 416272

R-Squared 0.235 0.245

P-Values For the H ypothesis That The Effect o f  M inimum W ages On Em ploym ent is Zero:

Blacks Earning 4.5 dollars per hour 0.29 0 .06 (h)
W hites Earning 4.5 dollars per hour 0.00 (g) 0 .02 (h)
Blacks Earning 15 dollars per hour 0.87 0.25
W hites Earning 15 dollars per hour 0.41 0.12

Notes: (a) C oefficients give the probit marginal effect, where the values in pharanthesis are the p-values for 
the hypthesis that the corresponding parameter is equal to zero, (b) Sample includes black and white males 
between 22 and 55 for the years between 1983 and 2004. (c) Minimum wage variable is the effective  
minimum wage for each state, (d) Includes industry-year, occupation-year and state-year interactions, (e) *: 
Significant at 10%, **: Significant at 5%, * * *: Significant at 1%. (f) The list o f  the states used for results 
in Column 2 is given in Table 1.1. (g) Zero effect o f  minimum w ages is rejected against positive effect o f  
minimum w ages on em ploym ent, (h) Zero effect o f  minimum w ages is rejected against negative effect o f  
minimum w ages on employment.
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Table 1.4: The Effect o f  M inimum W ages on Em ploym ent Outcom e o f  Blacks and W hites (U sing  
___________ Minimum W age Variations Uncorrelated W ith State Unem ploym ent Rates)___________

States For W hich Federal 
Minimum W ages Are The 
E ffective Minimum W ages

A ll states

(1) (2)
Black -0.043 -0.032

(0.009)*** (0.027)**
Log(H ourly_W age(t-1)) 0.009 0.009

(0.000)*** (0.000)***
Black x L og(H ourly_W age(t-l)) 0.003 0.003

(0.024)** (0.004)***
Log(M inim um  W age) 0.012 0.015

(0 .577) (0 .271)

Log(M inimum W age) x L og(H ourly_W age(t-l)) -0 .009 -0.004

(0 .287) (0 .463)

Black x Log(M inim um  W age) -0 .116 -0.100

(0.023)** (0.015)**
Black x Log(M inim um  W age) x Log(Hourly_W as 0.042 0.034

(0.047)** (0.044)**
Education Control Y es Yes

Age, Age-Squared, Marital Status Control Y es Yes

Full-Year/Full-Tim e Status Control Yes Y es

Industry/Occupation/State/Year Fixed Effects Y es Y es

Aggregate U nem ploym ent Rate Control Y es Yes

Number o f  Observations 416272 526073

R-Squared 0.240 0.235

P-Values For the H ypothesis That The Effect o f  Minimum W ages On Em ploym ent is Zero:
Blacks Earning 4.5 dollars per hour 0.00(g) 0 .02 (g)
W hites Earning 4.5 dollars per hour 0.91 0.15
Blacks Earning 15 dollars per hour 0.78 0.91

W hites Earning 15 dollars per hour 0.12 0.60

Notes: (a) C oefficients give the probit marginal effect, where the values in pharanthesis are the p-values for 
the hypthesis that the corresponding parameter is equal to zero, (b) Sample includes black and white males 
between 22 and 55 for the years between 1983 and 2004. (c) M inimum wage variable is the alternative 
measure obtained as residual o f  Equation (4). (d) Includes industry-year, occupation-year and state-year 
interactions, (e) *: Significant at 10%, **: Significant at 5%, ***: Significant at 1%. (f) The list o f  the states 
used for results in Column 2 is given in Table 1.1. (g) Zero effect o f  minimum w ages is rejected against 
negative effect o f  minimum w ages on employment.
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T a b le  1.5: E ffe c t o f  M in im u m  W a g e s  on  T ra n s itio n  from  N o n -E m p lo y m e n t to  E m p lo y m e n l

Em ployed Less Than 4 
W eeks In Previous Year

Em ployed Less Than 8 
W eeks In Previous Year

Em ployed Less Than 12 
W eeks In Previous Year

States For 
W hich 
Federal 

M inim um

States For 
W hich 
Federal 

M inim um

States For 
W hich 
Federal 

M inim um
W ages A re 

The 
Effective 
M inim um  

W ages

A ll states W ages A re 
The 

Effective 
M inim um  

W ages

A ll states W ages Are 
The 

Effective 
M inim um  

W ages

All states

( i ) (2) (1) (2) (1) (2)
Black -0.763 -0.581 0.609 0.604 0.546 0.556

(0.498) (0.674) (0.467) (0.289) (0.332) (0.118)

H o u r ly W a g e ( t- l) -0.057 -0.061 0.096 0.038 0.039 0.025
(0.535) (0.183) (0.009)*** (0.209) (0.077)* (0.135)

Black x H ourly_W age(t-l) -0.073 -0.090 -0.214 -0.164 -0.104 -0.086

(0.642) (0.507) (0.016)** (0.025)** (0.132) (0.082)*
Log(M inim um  W age) 1.284 -0.406 0.339 -0.327 -0.110 -0.189

(0.222) (0.544) (0.523) (0.377) (0.771) (0.391)

Log(M inim um  W age) x H ourly_W age(t-l) 0.033 0.038 -0.057 -0.023 -0.024 -0.016

(0.558) (0.175) (0.012)** (0.206) (0.078)* (0.117)

Black x Log(M inim um  W age) 0.071 -0.380 -0.942 -0.794 -0.799 -0.736

(0.961) (0.723) (0.246) (0.146) (0.195) (0.058)*

Black x Log(M inim um  W age) x (H ourly_W age(t-l) 0.025 0.034 0.126 0.094 0.061 0.050
(0.788) (0.666) (0.019)** (0.036)** (0.132) (0.09)*

Education Control Yes Yes Yes Yes Yes Yes

A ge, A ge-Squared, M arital Status Control Yes Yes Yes Yes Yes Yes

Full-Y ear/Full-T im e Status Control Yes Yes Yes Yes Yes Yes

Industry/O ccupation/S tate/Y ear F ixed Effects Yes Yes Yes Yes Yes Yes

A ggregate U nem ploym ent Rate Control Yes Yes Yes Yes Yes Yes

N um ber o f  O bservations 834 1091 2501 3214 4839 6284

R-Squared 0.230 0.191 0.091 0.081 0.073 0.064

P-V alues for the H ypothesis That the M inim um  W ages E ffect the E m ploym ent Status o f  T he B lacks A nd W hites D ifferently
Individuals Earning 4.5 D ollars P er H our 0.89 0.77 0.42 0.25 0.24 0.13

Individuals Earning 15 D ollars P er H our 0.81 0.96 0.58 0.68 0.62 0,98

Notes: (a) Coefficients give the probit m arginal effect, w here the values in pharanthesis are  the p-values for the hypthesis that the 
corresponding param eter is equal to  zero, (b) Sam ple includes black and w hite m ales betw een 22 and 55 for the m ost o f  the previous year. 
Sam ple covers years betw een 1983 and 2004. (c) M inim um  w age variable is the alternative m easure obtained as residual o f  Equation (4). 
(d )  In c lu d e s  in d u stry -y e a r, o c c u p a tio n -y e a r  a n d  s ta te -y e a r  in te rac tio n s , (e )  *: S ig n if ic a n t a t 10% , **: S ig n if ic a n t a t  5% , ***: S ig n if ic a n t a t 

1%. (f) The list o f  the states used for results in C olum n 2 is given in Table 1.1.
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Figure 1.1: Nominal and Real Federal Minimum Wages
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Figure 1.2: Employment Gap Between Blacks and W hites and Annual Changes In Minimum  
Wages (Individuals Earning Below Minimum Wage)
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Figure 1.3: Employment Gap Between Blacks and W hites and Annual Changes In Minimum  
Wages (Individuals Earning Above Minimum Wage)
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Figure 1.4: Employment Gap Between Blacks Earning Below and Above Minimum Wages
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Figure 1.5: Employment Gap Between W hites Earning Below and Above Minimum Wages
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Figure 1.6: Employment Gap Between Blacks and W hites and Annual Changes In Minimum  
Wages (Individuals Earning Below Minimum Wage) - Matching Results
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Chapter 2

Business Cycles and B lack-W hite Em ploym ent

2.1 Introduction:

It has been widely observed that there are striking differences in the labor market outcomes 

between blacks and whites in the United States. In general, blacks have significantly higher 

unemployment rates, longer unemployment spells, lower earnings and lower labor force 

participation compared to whites even after controlling for the observable characteristics 

such as education, experience or occupation1. In addition, conditional on observables, the 

unemployment rate of black males is approximately twice that of white males. A number 

of studies have pointed out that these racial differences in employment are exacerbated  

during recessions2. This pattern is clearly illustrated in Figure 2.1, which shows the sharp 

decreases in black employment, relative to white employment, during economic downturns.

Attributing these differentials solely to race is problematic given the inability of re

searchers to adequately control for a worker’s skill. In the presence of unobserved skills 

correlated w ith both race and employment, black-white differences might arise naturally 

during recessions if the least-skilled workers are fired first. In the context of wage regres

sions, Neal and Johnson (1996) dem onstrate the effect of unobserved skills on the estim ates 

of racial wage gaps. They find large racial wage gaps in a Mincerian wage regression us

ing standard controls such as education and experience. However, once they introduce

’ See Altonji and Blank (1999) for comprehensive reviews of black-white labor market differentials.
2See Freeman (1973), Clark and Summers (1981), Hoynes (2000).
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the Armed Forces Qualifying Test (AFQ T) score, instead of education, as a proxy for pre

market skills of individuals, the estim ated black-white wage gap for males decreases by three 

quarters and the female wage gap loses significance entirely3. Unfortunately, variables such 

as AFQT scores are not widely available in larger datasets such as the Current Population  

Survey (CPS). Thus, researchers are forced to balance a trade-off between analyzing smaller 

data sets w ith a larger variety of skill measures, such as the NLSY, and analyzing larger 

nationally representative datasets containing fewer measures of skill, such as the CPS.

In this study, we estim ate the effect of business cycles on the employment probabilities 

of black and white workers, utilizing hourly wages earned in the prior year as a measure of a 

worker’s productive skill. W hile business cycles provide exogenous variations in employers’ 

demand for labor, the wages earned by a worker may provide information about how the 

productive skill of a worker is assessed by an employer. Therefore, our m ethodology enables 

us not only to circumvent some of the criticisms associated with biases due to unobservable 

individual skills, but also to utilize standard large representative datasets, such as the CPS.

Our analysis relies on the assum ption that the wages received last year by a worker 

can serve as a better measure for the productive skills of an individual as evaluated by 

employers, compared to measures such as years of schooling or standardized test scores. It 

is worth noting that our analysis does not require the equality of wage and productivity of a 

worker at any point in time. We simply require a black worker to be at least as productive 

as a white worker earning the same wage. This is also consistent w ith the findings of the 

literature on black-white earning gaps suggesting that black workers are never found to be 

overpaid compared to whites conditional on observable skill and job characteristics. As a 

result, using wages as a measure of skill could potentially underestim ate the productivity  

of black workers.

Using the data on males aged between 22 and 64 provided by CPS for the period between  

1976 and 2003, and NLSY 1979 cohort of males, we provide empirical estim ates for both the 

impact of recessions on black-white differences in employment probabilities and on black-

3Altonji and Blank (1999) shows additional empirical exam ples highlighting the sensitivity of empirical 
findings to various specifications and controls.
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white differences in unemployment duration. Additionally, we attem pt to provide some 

insights into the mechanisms underlying these racial differences in employment outcomes. 

Specifically, we try to distinguish between differences in labor supply versus differences in 

labor demand as the prime determinant of these racial differences in employment.

The findings of this study can be summarized as follows. At the external margin, 

we find that blacks experience a higher increase in the probability of unemployment over 

the recession compared to whites conditional on individual and job characteristics and on 

having earned same wages in the previous year. In particular, we find that the increase in the 

unemployment probabilities experienced by blacks due to recessions is 0.5 percentage points 

higher than what whites experience. This number can alternatively be stated as blacks 

facing 1.5 tim es what whites face as the increase in the unemployment probability over the 

recessions. We find that the greatest differences in black-white employment are observed 

in the second and third quartile of the wage distribution. Consistent w ith the theoretical 

predictions in the literature, such as Oi (1962), or the empirical findings of previous studies, 

such as Hoynes (2000), we find no race differences in employment outcom es over recessions 

for high skill workers, defined here as workers in the highest quartile of the wage distribution. 

However, quite surprisingly, we also find no differences in the least skilled group or the 

lowest quartile of the wage distribution. Our results also show that, conditional on the 

current state of the economy, lagged recessions affect the current employment probability of 

black workers significantly, but have a negligible effect on the employment of white workers. 

This is consistent w ith our finding that, at the internal margin, blacks experience sharper 

increases in unemployment durations relative to whites during recessions.

These results indicate that there are significant differences in employment outcom es 

across races even after controlling for skill and productivity differences. However, we cannot 

determine whether these racial disparities are driven by racial differences in labor demand or 

labor supply w ithout further analysis. We examine differences in black-white labor supply 

over recessions using self-reported reservation wages of black and white youth from the 

NLSY. These results suggest that there are no differences in the labor supply behavior of 

equally productive whites and blacks. This finding provides some evidence that the black-
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w hite employment difference during a recessions is driven mainly by differences in labor 

demand for black and white workers. We argue that our results are consistent w ith the 

predictions of a queuing model, where blacks and whites are ranked differently by employers 

in the lay-off list in case of a need to reduce number of workers in the firm. Our results 

are also com patible w ith m odel of discrimination where the search costs of finding a white 

worker for a prejudiced employer are lower during periods of high aggregate unemployment.

The rest of the paper is structured as follows. Section 2.2 of the paper presents the 

data utilized in this study. Section 2.3 introduces the empirical methodology, while Section

2.4 presents the empirical results. In Section 2.5, we briefly evaluate the robustness of 

the results by considering whether the wages can provide a reasonable account of relative 

skills of blacks and whites as well as by providing complementary results using NLSY data. 

Section 2.6 provides interpretations of our results w ith the emphasis on whether individuals 

differing only by race encounter different labor market outcomes and whether our empirical 

results provide any insight about racial discrimination. Section 2.7 presents the concluding 

remarks.

2.2 D ata

In our analysis, we use the Current Population Survey (CPS) March Supplement from 

1976 to 20034. Our dataset provides observations on the employment status, wages and 

demographic characteristics of approximately 700,000 individuals. Our sample includes 

observations on black and white males who are between 22 and 64 years old. Individuals 

who are self-employed or working w ithout pay are excluded from the sample. We use the 

logarithm of real wages per hour as the skill measure, where the real wage per hour is 

c a lc u la t e d  a s  a n n u a l n o m in a l  w a g e  d iv id e d  b y  n u m b e r  h o u r s  t h a t  a n  in d iv id u a l  w o r k e d  in  

that year, adjusted by Consumer Price Index taking year 2000 as the base year. Since the 

data on annual hours of employment is not available for the years prior to 1976, we focus

4This dataset is available at ww w.ipum s.org.
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only on the period between 1976 and 2003. We exclude the individuals whose real wage per 

hour is below $5 and above $500 in year 2000 dollars.

Our sample period contains three economic downturns, namely 1980-1982 recession, 

1990-1991 recession and 2001-2002 recession, as dated by the Business Cycle Dating Com

m ittee of National Bureau of Economic Research (N BER ). We define the variable “business 

cycle” as a dummy variable, which takes one for the years of recessions, and zero for other 

years. However, in the definition of this variable, we slightly depart from recession years 

determined by N BER Business Dating Committee. Since we are mainly interested in unem

ployment differences that emerge in periods of weak labor demand, we redefine the recession 

years in our baseline analysis by including also 1983 and 1992-1993 as recession years5. This 

choice incorporates the idea that there may be a delay in observing the effects of economic 

slowdowns on labor markets. However, it is worth noting that the results obtained by using 

the business cycle years stated above do not yield significant differences when compared to 

results obtained by using NBER Business Cycle years6. We also estim ate our main spec

ifications by using the state level unemployment rate, provided by the Bureau of Labor 

Statistics, as an alternative measure of business cycles.

For further robustness of our results, we use the data from the National Longitudinal 

Survey of Youth 1979 cohort (NLSY79). This is a nationally representative sample of 

youth who were between the ages 14 and 22 in 1979. The NLSY79 resurveys participants 

annually from 1979 through 1994 and is biannual following 1994. We restrict our sample 

to black and white males, who worked in the prior year from 1979 through 19987. We 

exclude observations where individuals were in the m ilitary or self-employed. We also 

exclude observations where the hourly wages were less than $5 or greater than $500. This

5 These two years are coupled w ith considerably high unemployment rates, when compared with the 
annual unem ploym ent rates in the post Second World War period. See Rubinstein and Tsiddon (2004) for 
a similar choice. See also Bewley (1999), who also considers 1992 and 1993 as recession years due to high 
unemployment and low level of economic activity, despite the fact that the aggregate output had already 
started increasing again by then.

6 Although we do not report the results obtained by using exact NBER dates, we should note that they  
are similar to the baseline results that we report here. The results obtained using the NBER dates are 
available upon request from authors.

7The 2003 NLSY public use the CD-ROM does not provide an historically consistent em ploym ent variable 
for 2000 and 2002. This prevented us from analyzing data beyond 1998.
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leaves us w ith a sample of 53,000 observations from approximately 6,000 individuals. It 

is worth emphasizing that the NLSY data is particularly suited to our study since, in 

addition to containing basic information on demographic characteristics and labor market 

outcomes, it contains information on tenure, and the Armed Forces Qualifying Test (AFQ T) 

- a standardized aptitude test. The NLSY data also contains a measure of the local labor 

market unemployment rate which we use as an alternative measure of aggregate fluctuations 

in labor markets8. Finally, the NLSY data provides information on self-reported reservation 

wages for the period between 1979 and 1986. These self-reported reservation wages allow 

us to ascertain the racial differences in labor supply due to aggregate fluctuations.

2.3 M ethodology

In order to compare the labor market outcom es of blacks and whites w ith similar character

istics, we m ainly estim ate the changes in the employment probabilities of blacks and whites 

due to business cycles by using CPS March Supplement as a short panel, thanks to the 

structure of the questions in this survey. In particular, CPS provides answers for whether 

the individual was unemployed last week, and how much his earnings was and how many 

hours he worked last year. Combining this information with our business cycle measure 

gives us the opportunity to analyze how the employment of blacks and white change when 

the labor demand of the firm fluctuates due to factors which are entirely exogenous to the 

workers’ individual characteristics. In our analysis, we control for all standard demographic 

and skill variables, industry, occupation and geographic controls. Beyond these, as a major 

extension on the existing literature, we use the logarithm  of the hourly wages earned in the 

previous years as a proxy for skills of an individual relevant to his particular job.

Using superscripts "b" and ”w" for parameters and variables corresponding to blacks 

and whites respectively, the determinants of employment status of blacks and whites can 

be written as follows:
8Due to confidentiality issues the NLSY does not provide state  of residence, thus we are forced to use this 

measure in lieu of a business cycle measure based on state level unem ploym ent rates. The NLSY provides 
the local unem ploym ent rates as a categorical variables in the public use file to protect confidentiality of 
participants.
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YPt =  +  7 i* M  +  l \ B C t +  7 3  Wi,*-! +  7 4 ^ , t - i 5 C t +  ej,t

(2 .1)

^  =  7 ?  +  7 i*< ,t +  7 ? ^  +  7 3  Wi,t- i  +  lA Wi>t- 1B C t +  e%

In Equation (2.1), the dependent variable stands for the employment outcom e of 

individual i at tim e t, which shows whether the individual is working or not in our main 

specification. W itt - 1  is the natural logarithm of real wage per hour earned last year, and 

B C t  is defined as a dummy variable, which is equal to 1 for a recession year. The vector 

of other covariates, denoted by represents the standard demographic controls such

as marital status, years of schooling, age, age squared and job-related variables like union 

status, tenure, industry, occupation and geographical location, as well as full-/part-tim e  

status and full-/part-year status9.

Using Equation (2.1) and defining the dummy variable Ri which takes 1 for a black 

individual and zero for a white individual, the equation that we estim ate can be written as:

Yiit =  R i Y g  +  (1 - R i ) Y %  (2-2)1 i,t

which can be rewritten as:

Yit — oq +  a 2^i,t +  i +  ot^Ri +  a§W itt - \ B C t  +  a^BCt  +  a jR iB C t  +  (2-3)

In our main exercise, we are interested in the changes in employment probabilities due 

to business cycles, where dependent variable Yitt in Equation (2.3) takes the value of 1 

if an ind iv idual is working, and  0 if he is e ither unem ployed or ou t of labor fo rce '9. In

3The individuals working 35 hours or more are considered as full-tim e workers. The individuals working 
46 weeks or above are considered as full-year workers. Some of the variables m entioned above as being 
included in X j|t are available only in NLSY79 and used for the robustness of the baseline results.

10Yi,t variable used in our baseline analysis is defined consiering whether the individual is working or 
not, rather than whether the individual is employed or unemployed consistent w ith the standard textbook  
definition of unem ploym ent. This choice reflects our view that the individuals’ seperation from a job may
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Equation (2.3), the coefficient on a  5  provides the estim ate of differential effect recessions 

on individuals w ith different skills. In this specification a^W^t - 1 +  a 6  gives the percentage 

change in the unemployment probability of a white worker with a skill level equal to W i^ -i  

due to a recession, whereas a j  gives the extra percentage point increase in the unemployment 

probability of comparable blacks.. Therefore, having a statistically significant estim ate for 

ay  provides evidence for whether equally productive blacks and whites experience differences 

in employment outcomes.

We also determine whether the recessions have differential effect on the unemployment 

durations of blacks and whites. For this, we use the data provided by CPS on the continuous 

weeks of ongoing unemployment. In such an exam ination, we use the control variables 

outlined above as well as variables like non-labor income and the total family income to 

control for the opportunity cost of job search across individuals.

We further utilize the data provided on the black and white youth surveyed by National 

Longitudinal Survey of Youth to check the robustness of our baseline results to the factors 

about which CPS was silent. W ith the use of NLSY, we control not only for the variables 

listed in X^t  vector above, but also other potential determinants of employment outcomes 

such as tenure and tim e invariant heterogeneity across individuals. Finally, we use NLSY  

data to see if the reservation wages of blacks and whites differ from each other in terms 

of their level and sensitivity to recessions, which provides some preliminary insights about 

whether supply factors may affect the differences in employment outcom es that we observe 

over business cycles.

be a more relevant question in the analysis of racial differences in em ploym ent, as the individuals may get 
out of the labor force for being discouraged for actively looking for jobs. However, although not reported 
here, we also obtained similar results by using a specification where Yjlt was defined in line w ith in standard  
definition of em ploym ent and unemployment.
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2.4 Basic R esults

2.4.1 B lack-W hite U nem ploym ent D ifferences:

Table 2.1 presents the estim ates for the racial differences in the changes in the unemploy

ment probabilities due to recessions controlling for demographic (age, marital status) and 

job characteristics (industry, occupation, part-tim e/full-tim e and part year/full year) as well 

as skill measures like years of schooling and wages, measured in previous years. The results 

in the first column of Table 2.1 shows that blacks face 1.7 percentage point higher unem

ployment probability during expansions, given all other characteristics except for education  

and wages in the previous year. W hen the economy is disturbed by a recession, whites face 

0.7 percentage point increase in their unemployment probabilities, whereas blacks face a

1.3 percentage point increase11. In the second column, we introduce the education level 

into the regression as a measure for the productive skills of an individual. The inclusion 

of education decreases the black-white unemployment differences during expansions to 1.6 

percentage points, whereas the observed black-whites differences in changes in unemploy

ment probabilities do not change substantially. In column 3, we further introduce log hourly 

wages measured in the previous year as a proxy for skill. W ith the introduction of wages as 

a skill measure, we again find that blacks face twice as much an increase in the probability 

of unemployment as whites do.

The reason why we find similar results in all of these three specifications is due to  

the restriction in these specifications that the recessions do not have differential effect on 

the unemployment probabilities of individuals w ith different skills. However, this would 

be quite a strong assumption. In particular, one would expect that the firms would be 

laying off workers w ith low skills first whenever they need to reduce the employment. To 

account for this possibility, the fourth column allows for the effect of the recessions to differ 

with respect to education level, and fifth column allows for differential effect of recessions 

both due to education level and the wage level. In particular, we find that increase in 

the unemployment probability faced by blacks is 1.4-1.6 tim es what whites experience. In

11 As expected, we find that older, married workers as well as full-tim e workers and full-year worker face 
lower unem ploym ent probabilities.
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particular, for individuals whose hourly wage level is 5 dollars in the previous year, increase 

in the unemployment probability of whites is around 1 to 1.5 percentage points depending 

on their education level, whereas the same figure for blacks is 1.4 to 1.9 percentage points. 

For individuals whose hourly wage level is 10 dollars in the previous year, increase in the  

unemployment probability of whites is around 0.5 to 1.0 percentage points depending on 

their education level, whereas the same figure for blacks is 1.0 to 1.5 percentage points.

The comparison of the results in columns 1-3 w ith results in columns 4 and 5 simply 

suggests that the previous specifications simply overestimate the black-white differences 

in the increase in unemployment probabilities. This is compatible w ith the m otivation we 

provided in the introduction. In particular, in the absence of proper measures for unobserved  

skill differences across races, black-white differences will be overestimated. However, black- 

white differences implied by column 5 is smaller than the differences implied by the column 

4, suggesting that the introduction of log hourly wages as a skill measure and allowing for 

the effect of recessions to vary across individuals w ith different hourly wages reduces the 

bias in the racial differences in changes in unemployment probabilities. However, it is still 

worth noting that there are significant large gaps across blacks and whites in the increase 

in the unemployment probabilities over the recessions.

Table 2.2 analyzes the black-white employment differences over the business cycle by 

using state level unemployment rates as the business cycle measure, rather than the binary 

BC variable defined in line w ith recession periods in the United States. This helps us not 

only to verify the robustness of our main results to the way that the business cycle variable 

is defined, but also to calculate how the black-white differences in employment probabilities 

respond to 1 percentage point increases in the aggregate state level unemployment rates. In 

a similar fashion, columns 1-3 in Table 2.2 provides estim ates of the black-white differences 

in the change in the unemployment rates due to worsening labor market conditions, without 

allowing for the effects to vary across skill levels. These specifications roughly suggest that 

a 1 percentage point increase in unemployment rate leads to 60 percent higher increase in 

the unemployment probabilities of blacks compared to whites. However due to a similar 

reason as indicated above, these results can be regarded as overestimates of the racial gaps.
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W hen we allow for the effect of 1 percentage point increase in the aggregate unemployment 

rates to vary across skill levels, we find similar that blacks face 30 to 50 percent higher 

increases in the unemployment probabilities.

In general, due to  various factors affecting the relationship between the wages and em

ployment, it is possible to observe differences in degrees of racial disparities in different 

parts of the wage distribution. For instance, one may expect to see smaller race gaps in the 

changes in employment probabilities of highly skilled workers. We test such an hypothesis 

by splitting the sample along different quartiles of the wage distribution. The results pre

sented in Table 2.3 show that the biggest black-white differences in recessions are observed, 

surprisingly, in the second quartile of the wage distribution (between 10.8 dollar per hour 

and 16 dollars per hour in year 2000 dollars). These results suggest that in recessions all 

workers w ith very low skills experience large increases in unemployment probability regard

less of their racial profile. This may be explained as the employers may not be distinguishing  

between workers under a certain skill threshold for one reason or another, whenever they  

need to decrease the size of the workforce they employ. The interesting observation is the  

non-linearity in the effect observed in the higher parts of the wage distribution. The absence 

of such differences in the upper parts of the wage distribution can be related to high costs 

of hiring and firing individuals who have high skills, where firms may regard individuals 

with high skills as quasi-fixed capital over the business cycle as suggested by Oi (1962), and 

would be reluctant to dismiss them  during recessions considering the cost they would face 

to replace them  once the economy starts picking up again. This leaves the 2nd quartile or 

“middle class” black workers as those facing differential employment outcom es relative to 

their white counterparts during recessions.

2.4.2 T he Lagged Effects o f R ecessions on  B lack-W hite E m ploym ent D if

ferences

W hen using business cycle dates as a proxy for exogenous variations in labor demand, we 

mainly exploit the fact that the demand for labor is a derived demand, which responds to
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the variations in the demand for output. For various reasons, the periods of contraction 

in output may not exactly coincide with the tim ing of lay-off. For instance, it may take 

tim e for the firms to realize the need for reducing the number of workers due to changing 

demand conditions, or to take necessary actions to lay-off employees. As a result, one can 

expect to observe that the black-white employment differences can be affected throughout 

entire periods of a recession, rather than only during the initial periods of a recession. In 

addition, if the recessions have differential lagged effect on the employment probabilities for 

blacks and whites, we may observe differences across races in the tim ing of the peak points 

of the unemployment rates.

Considering these possibilities, we analyze whether having a recession in the previous 

year has differential effect on blacks and whites, conditional on current phase of the business 

cycle. Such an analysis can provide an answers for whether the racial gaps widen even more 

in longer recessions. Furthermore, it helps us to examine whether blacks still continue 

to face increases in their unemployment probabilities, even after the negative impact of 

recessions on employment probabilities of whites start to disappear.

We estim ate our baseline regression by adding two new indicators as explanatory vari

ables. The first indicator, denoted as B C (-l)  in Table 2.4, takes the value 1 if a recession 

was observed in the previous year and z’ero otherwise. The second variable is the interaction 

term between B C (-l)  and the dummy variable for race. The coefficient on the former shows 

whether the recessions have lagged effect on the employment probabilities of all individuals, 

whereas the coefficient on the latter shows whether the lagged recessions have a differential 

impact on the employment probabilities of blacks.

Table 2.4 provides a striking evidence suggesting that blacks are affected negatively when 

the previous year has been a recession, whereas there is no such effect on the employment 

probabilities of whites. As a result, the observed unemployment differences across blacks 

and whites are likely to widen in longer recessions. In addition, blacks may continue to face 

declines in their probability of employment even after the economic recovery starts to be 

observed, whereas the duration of the negative effect of recessions on w hites’ employment
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probabilities is lim ited w ith the duration of the recession. Thus, the recessions as experi

enced by blacks effectively span a longer tim e period compared to  what whites experience 

as recessions.

The differential im pacts of lagged recessions on the employment probabilities of blacks 

and whites simply imply that the peak of the unemployment rates of whites precede the peak 

of the unemployment of blacks. In particular, we can use Figure 2.2 to present these findings 

visually. At this point, it is worth emphasizing that early theoretical literature analyzing 

the black-white employment differences in the context of a dynamic search model generates 

predictions consistent w ith our empirical finding. For instance, Carroll and Rolph (1973) 

show that the unemployment rates of blacks and whites may have different characteristics 

over tim e if the hiring decision of an employer depends on the racial profile of the applicant 

for the vacancy either due to taste or the use of race as a signal for worker’s unobservable 

productivity. M cCall (1970, 1972) shows that, in a case associated w ith the employers 

having taste against blacks, they may be fired during recessions at a higher intensity as 

a result of a decline in the discriminating employers’ search cost for finding whites. As a 

result, as the recession continues, the decom position of the pool of unemployed individuals 

is likely to change in a way that the relative number of blacks in the group of unemployed 

may increase12,

2.4 .3  B lack-W hite U nem ploym ent D uration  D ifferences

The analysis in the previous section has mainly focused on the black-white differences in 

employment status. However, the unconditional data from CPS suggests that the sample 

average of number of consecutive weeks that blacks have been w ithout a job (and looking 

for a job) is 1.31 weeks compared to 0.69 weeks for whites, suggesting that blacks usu

ally face longer unemployment spells13. To examine whether the equally productive blacks

12In addition, M cCall(1972) and Carroll and Rolph (1973) predict that the members of the non-prefered 
racial group will be hired only if the labor markets are necessarily tight, which we will address in another 
study.

13 By definition, the data on the continuous weeks of unem ploym ent excludes the people who get out of 
labor force. This may lead to the underestim ation of the differences in the intensity of recessions felt by 
blacks relative to  whites, as more blacks tend to be out of labor force during recessions.
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and whites experience different changes in unemployment durations over business cycle, 

we regress the number of consecutive weeks of unemployment on standard human capital 

measures, industry and occupation variables, job-specific controls and business cycle mea

sures. It is worth noting that the duration data provided by CPS measures the ongoing 

unemployment spells rather than completed spells, as the duration question is asked only 

to the individuals who were unemployed during the reference week for the survey. In the 

absence of corrections for this selectivity problem, we would be left w ith biased estim ates of 

the black-white differences in the intensity of unemployment. To circumvent the selectivity  

problem, we impute the value 0 for those who are employed. The reason why we take this 

approach is the lack of credible instrumental variables that would predict unemployment but 

would not be correlated w ith the intensity of unemployment except through unemployment 

itself.

The results o f this exercise are reported in Table 2.5. Controlling for the relevant 

characteristics about individuals’ skill level, demographic characteristics, region, industry 

and occupation, we find that blacks experience 0.4 weeks higher unemployment duration 

compared to whites during expansionary periods. In recessions, whites experience an 

increase of 0.4 weeks of unemployment duration, whereas blacks’ unemployment duration 

increases by 0.6 weeks.

2.5 Further Empirical Results:

Although the analysis in previous sections gives new insights on the sources of employment 

dynamics for blacks and whites, it still has some lim itations resulting from the structure of 

the dataset. We use the data provided by NLSY79 to check the robustness of the previous 

resu lts to  th e  in tro d u c tio n  of th ree  add itional controls, which were absent in CPS. First, 

NLSY79 provides information on the tenure differences across individuals, which is poten

tially correlated with race and therefore may affect the estim ates of racial unemployment 

differences. Second, NLSY79 also allows us to control for AFQT, which is another com

monly used skill measure which m ostly accounts for the skills of the individuals acquired
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prior to the labor market. Third, CPS March Supplement is a pooled cross-section, and 

does not allow us to control for the time-invariant heterogeneity across individuals. In ad

dition to these issues, NLSY79 also provides another robustness check for the sensitivity of 

the results to how we account for business cycles, thanks to the different structure of the 

variable accounting for the state of the overall labor market and the business cycle. Apart 

from the robustness tests on the basis of NLSY, we also conduct some more robustness 

checks using CPS w ith a particular focus on whether wages would serve as a plausible skill 

measure, considering various factors that would potentially weaken the wage-productivity  

relationship.

2.5.1 D ifferences in Tenure

As a result of the absence of the data in CPS March Supplement, the analysis in the 

preceding sections could not control for tenure differences, which may be an important 

determinant of employment status over business cycles. For instance, if black workers have 

accumulated less tenure in a particular firm than whites for one reason or another, then  

black workers would be more likely to be dismissed than white workers in a case where the 

employers lay-off employees on the basis of seniority. Therefore, the absence of a control 

for tenure differences in the previous section leaves our analysis open to the possibility  

that the tenure differences across blacks and whites can affect our empirical results about 

employment outcom es over business cycles.

We address the role of tenure differences in black-white unemployment differences by 

using two different m ethodologies. First, we reestim ate our baseline regression also by 

controlling for the tenure differences w ith the data provided by NLSY79. These results, 

shown in Table 2.6, suggest that tenure differences do affect the employment outcomes. 

However, the main findings of this study in terms of the black-white employment differences 

over business cycles are robust to the inclusion of the tenure control.

As an alternative to these results, we use CPS in a way to provide an indirect way 

of addressing effect of tenure differences on our baseline results by focusing on individuals
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who have at m ost one year tenure. In this exercise, we simply isolate the workers who 

report a change in their occupation or their industry from the prior year in CPS, under the 

assumption that these workers are newly hired employees and thus would all have at most 

1 year of tenure. If tenure differences are the main determinants of the results we reported 

in Section 2.4, then we should find insignificant differences across blacks and whites for 

those workers w ith low tenure. Table 2.7 shows the results of this exercise. Although the 

point estim ates of the effects of increased state unemployment rates on the unemployment 

of both white and black workers is greater than in the baseline specification, we still find, in 

accordance to our previous results, that a 1 percentage point increase in unemployment rate 

leads to 60 percent higher increase in the unemployment probabilities of blacks compared to  

whites. However, it is worth noting explicitly that these results may need to be interpreted 

with some caution, given the imprecise manner that we classify newly hired workers.

2.5.2 C ontrolling For Pre-M arket Factors A ffecting Skills

Compared to CPS, another advantage of NLSY79 is the availability of a wider set of mea

sures, which may account for the different dimensions of skill differences across individuals. 

In the existing literature, pre-market factors affecting productive skills, proxied by individ

uals’ percentile-rank in Armed Forces Qualifying Test (A FQ T), is found to be one of the 

determinants of the labor market outcom es of the individuals. As far as our analysis is 

concerned, by considering the well-documented strong correlation between an individual’s 

AFQT scores and race, we can conclude that the absence of such a measure may bias the 

results presented above in the direction of finding a larger racial gap than the actual in the 

changes in the employment probabilities over business cycles. Table 2.8 suggests that the 

inclusion of AFQ T does not affect the baseline results presented above. In other words, we 

find that blacks and whites face similar differences in the changes in employment probabil

ities in recessions, even after accounting for a wider range of factors affecting productive 

skills. Moreover, the significance of the wages as a skill measure is no affected by inclusion  

of AFQ T to the regression. This finding suggests that wages convey information about 

productive skills of individuals beyond the information conveyed by AFQ T or other skill
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measures.

2.5.3 O ther R obu stn ess Checks

Following the theoretical and empirical literature on the com pensation determination, one 

may think of a number of reasons why the wage earned by an individual may deviate from 

his productivity at any point in time. These factors, such as the existence of monopsonies, 

delayed com pensation schemes or differences in fringe benefits or promotion possibilities 

may weaken the pay-productivity relationship at any point in time. Although these factors 

may raise concerns about the plausibility of the use of wages earned in the previous year 

as a skill measure, it is worthwhile to reemphasize that these issues would not affect our 

main conclusions about racial unemployment differences, as long as the wage-productivity  

differences are not system atic across races in a way that blacks would be overpaid compared 

to whites for a given level of physical productivity. However, we further try to control for 

the factors that may potentially affect the productivity-pay relationship so as to conclude 

that the results mentioned above are not an artifact of improper controls for skill differences 

across races.

CPS dataset provides information about the size of the firms, measured as the number 

of employees, which can provide some information about the degree of com petition that the 

firm faces in the labor market. The size of the firms may m atter for our analysis for various 

reasons. For example, the size of a firm could affect the wage-productivity relationship, 

because large firms may need to pay higher "efficiency wages" to workers compared to  

small firms, either due to higher cost of monitoring or in order to decrease the worker 

absenteeism. In such a case, if blacks are m ostly employed in large-scale firms, the lack of 

control for firm size may overestimate their productivity relative to whites. Alternatively, if 

the large and small firms have system atic differences in their sensitivity to business cycles 

and the firm size and race are correlated with each other, then the lack of control for firm 

size may bias the results. Considering these possibilities, we estim ate our main regression
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by using the firm size data provided by C PS14. The results that we present in Table 2.8 

show that the previous findings are robust to the variations in the employer size.

To alleviate concerns about the heterogeneities in the contracts, we focus on the group 

of the workers in particular occupations, for which almost entire com pensation is equal 

to the wages earned, so that the relationship between wages and productivity would be 

stronger. An example of such a group in our sample is waiters, who are paid minimally 

by their employer but earn most of their income from tips left by customers. Therefore, 

the amount these workers would receive would depend on the number of customers served, 

the amount (and price) of food ordered and the level of service performed by these people. 

Unfortunately, there are not enough waiters in the data to precisely estim ate the differential 

effect of recessions on black and white workers15. However, we reestim ate our regressions in 

the same spirit by focusing only on salesmen, for whom the m ost part of the com pensation  

comes in the form of commissions for the sales they make. Therefore, unlike most of the  

occupations in our dataset, the hourly earnings for a salesman can be interpreted as a 

more direct evidence their productivity. Our sample of salesman involve approximately 

30,000 observations, for which the power of the test would not be a big problem. The 

results presented in Table 2.9 show that the black-white differences in the employment 

probabilities increase further during the recessions, after controlling for hourly real earnings 

and other skill measures, as well as the industry of the individuals,

2.6 Interpretation o f The Estim ation R esults

The results presented in previous sections show that blacks face much higher increases in 

the probability of unemployment and unemployment durations compared to whites over the 

recessions. As m entioned  in  th e  in troduc tion , th e  lite ra tu re  on th e  sources of black-w hite

14Due to the restrictions on the availibility of the firm and plant size in CPS dataset, the estim ations in 
this part of the study are based on the period between 1988 and 2003.

15It is worth noting that the point estim ates that we find for the black-white em ploym ent differences using 
this sample are similar to  the point estim ates that we found in other specifications. However, due to low 
statistical power of our tests as a result o f having only 2000 waiters in our sample, we fail to reject the reject 
to hypothesis that the black-white differences is not significantly different from zero.
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differences in the employment outcom es is surrounded by long-lasting debates associated  

with a lack of consensus on sources of black-white differences and relevant policies to close 

black-white gaps. Considering the standpoint of the literature and our findings, we first 

address whether we can conclude that individuals who are comparable in their labor market 

characteristics but differ in their racial profile face different employment outcom es over 

recessions. We then analyze the question of whether -or under what circumstances- we can 

attribute these differences to discrimination against blacks in the U nited States.

2.6.1 Sources o f th e  V ariations in E m ploym ent O utcom es A cross R aces

In all our specifications discussed above, we find that there are significant racial differences 

in the increases in unemployment probabilities due to recessions at tim e t for a given level 

of wages earned at t  — 1 and other job related characteristics. We argue that, conditional 

on wages, the black-white employment disparities in recessions are not driven by unob

served productivity differences. However, if black workers were overpaid relative to their 

productivity, then our inferences would clearly be incorrect. This possibility is unlikely, as 

noted in the introduction, the findings in the standard wage regressions suggest that blacks 

may be underpaid for their productive skills, in which case our estim ates provided above 

would be a lower bound for the negative differential effects of recessions on the employ

ment probabilities of blacks16. In addition, the plant-level studies in the literature, which 

jointly estim ate the productivity and the earning functions of blacks and whites, find that 

the relative earnings of blacks do not exceed their relative productivity when compared to 

w hites17. Furthermore, in the absence of evidence in the literature suggesting system atic  

differences across races in terms of the job contracts for given industry, occupation and 

other job related characteristics, we think that the racial differences in the variations in 

em ploym ent s ta tu s  across races are driven no t only by racial skill gaps but also by other 

factors beyond the skill gaps. Finally, the results obtained w ith the sample of salesmen, 

for whom we argue that the hourly earnings can be regarded as a more direct measure

16See Altonji and Black (1999) for the review of the literature on racial differences in earnings.
17Hellerstein, Neumark and Troske (1999).
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of marginal product, suggest that there are significant differences across the employment 

outcom es of equally productive blacks and whites.

2.6.2 D o T he R esu lts Suggest D iscrim ination  A gainst Blacks?

Having established that the racial differences in employment are not driven by unobserved 

productivity, we strive to examine the mechanisms that determine these racial employment 

disparities. Specifically, we aim to address the question of whether discriminatory forces 

generate these racial differences in employment. We acknowledge that changes in the em

ployment status of workers may occur both due to variations in labor demand and labor 

supply. Thus, in order to establish whether discrimination drives these racial differences, 

we need to conduct additional empirical analysis about the labor supply behavior of blacks 

and whites.

Considering factors such as job search costs, net financial worth and the existence of 

other outside options as determinants of an individual’s decision for switching to non

employment from employment, one may argue that blacks are not more likely to separate 

from their jobs compared to whites w ith similar demographic and job-related characteristics. 

In addition, given the financial constraints they would face and the costs including the 

potential human capital depreciation during periods of unemployment and lower level of 

future returns to human capital due to forgone tenure and experience, it may be argued 

that blacks are not more capable of affording higher amount of leisure during recessions than  

whites. However, one possibility that makes our results compatible w ith a supply-driven  

phenomenon is that blacks and whites have different preferences for leisure or perceptions 

about their outside options. In the analysis below, we aim to provide some insights about 

whether blacks and whites differ in their labor supply behavior by using data on self-reported  

reservation wages of blacks and white youth for the years between 1979 and 1986 provided 

by NLSY7918,19.

18Borus (1982), Feldstein and Poterba (1984) and Holzer (1986) are early studies addressing determ inants 
of the reservation wages. These studies show no differences in the level  of reservation wages across blacks 
and whites.

19As Freeman (1978) suggests, the subjectivity of the self-reported reservation wages data may require
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As a prelude to the test o f whether blacks and whites differ in their labor supply behavior 

over business cycles, let W f t and W,[\ denote respectively the wage offers and reservations 

wages of individual i at tim e t, and let the binary variable Yl t, denote whether the individual 

is working or not. Representing the random factors affecting the employment status by 

, probability that individual i will work at tim e t can be written as:

P (Y iit =  1) =  f (W% -  W $ ,  eiit) (2.4)

where /( • )  is such that f \  >  0 and =  1) =  0 if W f t -  W ĵ. <  0 i =  1, 2.

Let t  — 1 and t  represent an expansion year and a recession year respectively. Considering 

the determinants of employment status, we can conclude that W^t_ x — >  0 for

individuals observed to be working at t — 1. In an economy where the wage offers and the 

reservation wages are procyclical, i.e. Wfj. <  W f >t_ 1 an^ W /t — W /t - i i  ^  individual 1 is 

observed to be unemployed whereas individual 2 is still observed to be working at tim e t 

for given values same values W f j _ 1 and we can conclude that either the reservation

wage of individual 1 has not declined as much as that of individual 2, or the wage offer for 

individual 1 has declined at much higher a rate, or both of these have occurred. We can use 

this prediction to disentangle variations in labor demand and labor supply as a source of 

changes in employment status. If two comparable individuals have similar reservation wages 

over business cycles, we can conclude that the observed differences in their employment 

status reflect differences in the variations in demand for these individuals. In particular, we 

estimate:

Wit  — Mi +  +  a 2 Xi,t +  ot?>Ri +  a^BCt  +  a^R iB C t  +  (2-5)

where Ri  takes 1 for blacks or 0 for whites, B C t  measures the variations in the aggregate 

demand for labor, X i t gives the set of individual’s job-related characteristics affecting his

som e caution in the interpretation of the results. However, as long as there are no system atic racial differences 
in degree of such a subjectivity across different phases of the business cycles, we can use them  as measures 
of changes in labor supply behavior across time.
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reservation wages and fit represents the time-invariant differences across individuals. X^t 

involves measures like industry, occupation, education status, part-tim e/full-tim e status, 

potential experience, marital status. We also control for the individual’s search costs by 

using his past wages, family income as well as a control for the time-invariant individual 

specific factors affecting the search costs. In addition, we proxy for the individuals’ expec

tations about the future job arrival opportunities under three different assum ptions about 

how the individuals form their expectations, by using measures such as the leads of the 

business cycle variables and lags of the business cycle variables. In each case, we also al

low for potential heterogeneities in the expectations across races by also introducing the 

interactions of these variables and the dummy variable controlling for race.

The results in Table 2.11 indicate for all specifications that blacks and whites do not 

show significant differences in terms of their reservation wages both in expansions and the 

recessions. In general, we find that the reservation wages are m ostly acyclical. Our findings 

also indicate that the higher level of education and skill, being married, age and having 

access to outside financial sources as proxied by the family income have positive effect on 

the reservation wages, as would be predicted by labor supply models. Although these results 

are obtained just for a short tim e period and for white and black youth aged between 14 and 

22 in 1979, they provide evidence suggesting that blacks and whites do not differ in their 

labor supply behavior. As a result, we argue that the racial differences in employment are 

driven m ainly by racial differences in the demand for labor, rather than racial differences 

in the supply.

Following the finding that the racial differences in employment are due to differences in 

labor demand, we explore the notion that these differences could be driven by discrimina

tion. In general, one may think of two main possibilities consistent w ith our results. First, 

firms m ay be hiring low skilled m inorities in line w ith  A ffirm ative A ction Laws in expansions 

and dismissing them  during recessions. If all new hires were offered the same compensa

tion as part of Affirmative Action Laws regardless of their productivity and blacks have 

relatively low productivity, then this could explain our results. Alternatively, the second 

possibility is that there may already be discrimination against blacks during expansions,
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which becom es more severe w ith recessions, leading to increased unemployment among 

blacks during recessions.

The insights provided by the literature on the hiring practices due to affirmative action  

support the view that the view that blacks hired via affirmative action do not have a weaker 

job performance20. Furthermore, even if the firms hire minorities more intensively so as to 

satisfy the legal requirements due to affirmative action laws, they would be expected to have 

incentives to conduct more intensive employee search and evaluation within the group of 

minorities, as a result of which qualification and productivity gap between black and white 

male employees may be closed. We argue that, on the basis of these finding that Affirmative 

Action Laws would not explain the employment patterns we observe in our results.

Our results are consistent w ith a model of discrimination in both expansions and reces

sions. Specifically, our findings are consistent w ith the empirical predictions of employer 

search models or queuing models, such as McCall (1970, 1972) or Carroll and Rolph (1973), 

where prejudiced employers may have a preference for whites over blacks. In particular, 

the employers’ prejudice may lead to a case where whites are preferred over blacks in the 

hiring process. However, if the employers face search costs for hiring white workers which 

increases as the number of unemployed whites decrease, then they will not hire blacks until 

the pool of available white workers is below a certain threshold.

However, following employers’ preference for whites, we may observe blacks to have a 

higher tendency to be laid-off during the recessions than a comparable white for two reasons. 

First, blacks may be on the top of the potential lay-off list among existing employees due to  

employers’ preferences for whites. Second, due to the recession, the number of unemployed 

whites may increase for one reason or another, as a result of which the employers may see 

the recessionary periods as an opportunity to hire whites in terms of lower search costs. 

Therefore, as long as there are unemployed whites in the labor market, employer may have

20By using a sample of 3000 private firms, Holzer and Neumark (1999) show that blacks employed under 
affirmative action are not less productive than white workers. A lso, Lewis (1997) shows that the performance 
differences between black males and white males employed by federal government under Affirmative Action  
were not significant.
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an extra incentive to lay-off blacks to change the employee com position in line w ith his 

preferences.

The predictions about the behavior of aggregate unemployment rates of blacks and 

whites coming out of the search models discussed above can be presented by using Figure 2.2. 

First, the peak and trough of black unemployment rate are observed with a lag compared to  

those of whites. In particular, white employment would be expected to start the recovery 

earlier than the black employment, if the employers face necessarily low cost of hiring a 

w hite worker during early phase of the expansion. Furthermore, the unemployment rates for 

blacks would be expected to increase sharply once white unemployment exceeds a particular 

level. Finally, we would expect to observe different levels of sensitivity of unemployment 

rates of blacks and whites to the macroeconomic fluctuations. These points are clearly 

supported by our findings suggesting higher increases in the unemployment probabilities 

for blacks, as well as the finding that blacks who have not lost their jobs during a recession 

still face significant increases in risk of job loss during the first year of expansions, unlike 

the comparable whites.

By construction, our analysis focuses on the changes in the employment probabilities of 

individuals who have already been observed by employers on the job. This may suggest taste  

or distaste for a particular group as the main factor behind discrimination. Considering the 

length of the expansionary periods in our sample, we think that employers’ taste may be 

the main source of their prejudice for whites or against blacks. However, this should not 

be perceived as if our results are entirely inconsistent w ith the predictions of a statistical 

discrimination model due to two main reasons. First, depending on the length of time 

between hiring date of an employee and the recession, it is possible that employers might 

have not com pleted learning process about the workers’ productive skills such that they 

might have used race as a signal for productive skills of the workers. Second, the results 

may still be consistent w ith the predictions of statistical discrimination model, if the black 

workers have a prior belief that they would be first to be laid-off, as a result of which they 

would have a lower job attachm ent than whites.
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2.7 Conclusion

It has been well docum ented that blacks and whites have substantial differences in labor 

market outcom es, including the sensitivity of their employment status to cyclical fluctu

ations in economy. Difficulties in controlling for the unobservable skills of workers com

plicated prior attem pts at assessing the sources of these racial employment discrepancies. 

Using wages as a measure of productivity, we show that equally productive blacks and 

whites experience differences in their labor market outcomes during the periods of eco

nomic downturn. In particular, we find that increases in the unemployment probabilities 

of blacks are one and the half tim es what comparable whites experience when the economy 

is hit by a recession. We further find that there are no apparent racial differences for the 

highest skilled individuals in the labor market. In addition, conditional on the current state  

of the economy, a recession in the previous year significantly decreases the employment 

probabilities of blacks, whereas such an impact is absent for whites. Given that we assume 

that a black worker is as productive as a white worker earning the same wage, we argue 

that these results are likely to represent a lower bound for the black-white differences in em

ployment probabilities over business cycles. If blacks are truly underpaid due to employer 

discrimination, then our results would underestim ate the effects of recessions on the racial 

disparities in employment probabilities. Nevertheless, we prefer to act cautiously in our 

analysis considering the contentious debates surrounding the reliability of many of these 

wage studies.

We argue that our results clearly suggest that black-white employment differences in 

recessions are not driven by differences in productive skills. We show that our results are 

robust under a myriad of specifications and controls, including tenure differences, firms size 

differences or implicit controls for heterogeneities in contracts. We further show that these 

patterns are robust to the elim ination of tim e invariant heterogeneity across individuals. 

Finally, these results are robust to  the controls of pre-market factors, measured using AFQ T  

score. There is a large literature emphasizing the role of racial differences in pre-market 

factors as a major determinant of racial disparities in the labor market. M ost famously,
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Neal and Johnson (1996) showed that in the context of wage regressions the inclusion of 

AFQT scores reduced the racial wage gaps by approximately 75%. However, as this paper 

suggests, black-white differences in employment exist even after accounting for differences 

in pre-market factors leading to differences in skill levels.

Although, as we argue, these black-white employment differences are not driven by 

differences in productivity, they could potentially be driven by racial differences in labor 

demand or labor supply over the business cycle. Using reservation wage data from the NLSY  

1979 cohort of males we show that there are no significant differences in the reservation wages 

of black and white individuals in this data. However, even though we have to be cautious 

in making population-wide generalizations from the results in this data set, we nevertheless 

conclude that the results do provide some evidence showing that the racial differences in 

employment are mainly driven by changes in labor demand rather than labor supply. There 

is very little empirical evidence concerning the racial differences in labor supply over the 

business cycle. Previous studies examining black-white employment difference in business 

cycles essentially ignored possible effects of labor supply differences in generating the racial 

employment gaps. Although we find no evidence suggesting that these racial differences are 

borne as results of differences in labor supply, we strongly believe that there is a great need 

for more comprehensive research on the differences in the labor supply behavior of blacks 

and whites over the business cycle.

A number of authors such as Carroll and Rolph (1973), McCall (1972) developed theories 

based on search m odels to examine the racial disparities in employment over the business 

cycle. Their m odels show that if the search costs of hiring a white worker for a prejudiced 

employer are lower in recession, then black employment will fall in recessions as prejudiced 

employers can easily find white workers. Additionally, in the initial expansion period prej

udiced employers would only hire blacks when their search costs for finding white workers 

were high enough. This would generate a pattern where the recovery of black employment 

would significantly lag behind white employment in an expansion. We show that our re

sults are com patible w ith such models of discrimination over business cycles, where we find 

large racial differences in employment in recessions. Furthermore, we find that the recovery
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of black employment in initial expansions significantly lags the recovery of white employ

ment as the lagged recessions affect the employment of black workers and not that of white 

workers during the early phase of an expansion.

In this study, we have comprehensively examined the nature and the extent of racial 

differences in employment over business cycles. Using a novel approach to tackle the difficul

ties of controlling for unobserved skill differences across groups, we show that the differences 

in employment outcom es between black and white workers are due mainly to differential 

changes in labor demand. We further show that a part of these labor demand differentials 

may stem  from discrimination by employers who lay off black workers disproportionately 

during economic downturns. W hereas we have focused mainly on the prediction of taste  

based discrimination models, these patterns could also reflect statistical discrimination. Un

fortunately, we cannot distinguish between these two m odels of discrimination. However, 

there is some potential to disentangle these hypothesis by analyzing the differences in the 

hiring practices between blacks and whites during the early periods of an expansion.
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Table 2.1: Employment Outcomes for Blacks and Whites Over Business Cycles - CPS March

W orking1 W orking1 W orking1 W orking1 W orking1

Black -0 .022 -0.021 -0 .019 -0 .017 -0 .016
(0 .001)*** (0 .002)*** (0 .002)*** (0 .001)*** (0 .001)***

BC -0.007 -0 .008 -0 .007 -0 .016 -0 .026
(0 .002)*** (0 .002)*** (0 .002)*** (0 .001)*** (0 .001)***

Black*BC -0.007 -0 .007 -0 .007 -0.005 -0.005
(0 .003)** (0 .003)** (0 .003)** (0 .002)** (0 .002)**

W ages (t-1) - - 0.011 0.007
- - (0 .001)*** (0 .001)***

W ages(t-1)*B C 0.004
(0 .002)***

H ighschool - 0.015 0.013 0.011 0.010

- (0 .001)*** (0 .001)*** (0 .001)*** (0 .001)***
Som e C ollege - 0 .019 0.017 0.013 0.012

- (0 .001)*** (0 .001)*** (0 .001)*** (0 .001)***
C ollege - 0.022 0.017 0.015 0.013

- (0 .001)*** (0 .001)*** (0 .001)*** (0 .001)***
H ighschool *BC 0.007 0.006

(0 .003)*** (0 .002)***
Som eC ollege*B C 0.012 0.011

(0 .003)*** (0 .003)***
C ollege*B C 0.012 0.012

(0 .003)*** (0 .003)***
Constant 0.670 0.670 0 .670 0.670 0.670

(0 .001)*** (0 .001)*** (0 .001)*** (0 .001)*** (0 .001)***

R2 0.150 0.150 0.150 0.150 0.150

Num ber o f  Obs. 676804 676804 676804 676804 676804
Notes:

(1) Variable Definition: W orking=l if  the individual is working, zero if  he is either unemployed or our o f  labor force. B lack=l for blacks, 0 for whites. Full 
year=l if  the person works for 48 or m ore weeks. Full Time refers to working m ore than 35 hours per week. (2) Sample: males between 22 and 64 years of 
age. Schooling variables are defined as dummy variables, were the highschool dropouts are the omitted category. (3) The results reported are obtained with a 
linear probability model (4) Numbers in parentheses are the robust standard errors. (5) BC is equal to 1 if  the year is a recession year, and zero otherwise. 
The recession years are 1981-1983, 1991-1993, 2001-2002. The results w ith NBER Recession Years are available upon request. (6) This specification also 
includes controls for full-time/full-year status, age, marital status, year fixed effects, region fixed effects, the industry fixed effects and occupation fixed 
effects. (7) *:Significant at 10%; **:Significant at 5%; “‘■'"^Significant at 1%.
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Table 2.2: Employment Outcomes for Blacks and Whites Over Business Cycles - CPS March

W orking1 W orking1 W orking1 W orking1 W orking1

Black 0.001 0.001 0.002 0.007 0.004
(0 .000) (0 .000) (0 .000) (0 .005) (0 .005)

SUR -0.006 -0 .006 -0.006 -0 .009 -0.017
(0.000)*** (0 .000)*** (0.000)*** (0.001)*** (0.001)***

Black* SUR -0.004 -0 .004 -0.004 -0.004 -0.003
(0.001)*** (0.001)*** (0.001)*** (0.001)** (0.001)**

W ages (t-1) - - 0.012 - 0.002
- - (0.001)*** - (0.001)***

W ages(t-1)*SU R - - - - 0.003
- - - - (0.000)***

H ighschool - 0.016 0.014 0.014 0.014
- (0 .001)*** (0.001)*** (0.001)*** (0 .001)***

Som e C ollege - 0.020 0.017 0.014 0.008
- (0.001)*** (0.001)*** (0 .006)*** (0 .006)

College - 0.022 0.017 0.017 0.000
- (0.002)*** (0.002)*** (0 .001)*** (0 .006)

H ighschool* SU R - - - 0.004 0.000

- - - (0 .003) (0 .000)
Som eC ollege* SU R - - - 0.008 0.001

- - - (0 .003)*** -0.001
C ollege* SU R - - - 0.008 0.003

- - - (0 .003)*** (0 .001)***
Constant 0.670 0.670 0.670 0.720 0.670

(0 .001)*** (0.001)*** (0.001)*** (0 .001)*** (0 .001)***

R2 0.150 0.150 0.150 0.150 0.150

Num ber of Obs. 676804 676804 676804 676804 676804
Notes:
(1) Variable Definition: W orking=l if  the individual is working, zero if  he is either unemployed or our o f  labor force. B lack=l for blacks, 0 for whites. Full 
year=l if  the person works for 48 or m ore weeks. Full Time refers to working more than 35 hours per week. (2) Sample: males between 22 and 64 years o f age. 
Schooling variables are defined as dummy variables, were the highschool dropouts are the omitted category. (3) The results reported are obtained with a linear 
probability model. (4) Numbers in parentheses are the robust standard errors. (5) BC is defined as the state level unemployment rate, therefore the results show 
the black white differences due to 1 percentage point increase in the unemployment rate. (6) This specification also includes controls for full-time/full-year 
status, age, marital status, year fixed effects, region fixed effects, the industry fixed effects and occupation fixed effects (7) *:Significant at 10%; 
'"’̂ S ignificant at 5%, * :S ignificant at 1%.
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Table 2.3: Employment Outcomes for Blacks and Whites Over Business Cycles - CPS
March

Working1
1 st Quartile 2nd Quartile 3rd Quartile 4rth Quartile

Black -0.026 -0.015 -0.007 -0.008
(0.003)*** (0.002)*** (0.002)*** (0.003)***

BC -0.050 -0.050 0.007 -0.02
(0.02)*** (0.031)** (0.035) (0.003)

Black*BC -0.003 -0.009 -0.005 -0.001
(0.005) (0.005)** (0.005) (0.001)

Wages (t-1) 0.031 0.007 0.011 -0.012
(0.004)*** (0.005) (0.005) (0.002)***

Wages(t-1)*BC 0.013 0.014 -0.012 -0.003
(0.009) (0.010) (0.010) (0.003)

R2 0.140 0.140 0.140 0.140

Number o f  Obs. 169201 170324 168945 168334

Notes:
(1 )  V a r i a b le  D e f in it io n : W o r k in g = 1  if t h e  in d iv id u a l  i s  w o r k in g ,  z e r o  if h e  i s  e i t h e r  u n e m p lo y e d  o r  o u r  o f  l a b o r  f o r c e .  B la c k = 1  f o r  
b l a c k s ,  0  f o r  w h i te s .  F u ll y e a r = 1  if t h e  p e r s o n  w o r k s  f o r  4 8  o r  m o r e  w e e k s .  F u ll T im e  r e f e r s  t o  w o r k in g  m o r e  t h a n  3 5  h o u r s  p e r  
w e e k .  (2 )  S a m p l e :  m a l e s  b e t w e e n  2 2  a n d  6 4  y e a r s  o f  a g e .  S c h o o l in g  v a r i a b l e s  a r e  d e f in e d  a s  d u m m y  v a r i a b l e s ,  w e r e  t h e  
h ig h s c h o o l  d r o p o u t s  a r e  t h e  o m i t t e d  c a t e g o r y ,  (3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w ith  a  l i n e a r  p r o b a b i l i ty  m o d e l .  ( 4 )  N u m b e r s  
in  p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  (5 )  B C  is  e q u a l  t o  1 if t h e  y e a r  i s  a  r e c e s s i o n  y e a r ,  a n d  z e r o  o t h e r w i s e .  T h e  
r e c e s s i o n  y e a r s  a r e  1 9 8 1 - 1 9 8 3 ,  1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  T h e  r e s u l t s  w ith  N B E R  R e c e s s i o n  Y e a r s  a r e  a v a i l a b l e  u p o n  r e q u e s t .  (6 )  
T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  c o n t r o l s  f o r  e d u c a t i o n ,  e d u c a t i o n  t i m e  b u s i n e s s  v a r ia b le ,  f u l l - t im e /f u l l - y e a r  s t a t u s ,  a g e ,  m a r i ta l  
s t a t u s ,  y e a r  f ix e d  e f f e c t s ,  r e g io n  f ix e d  e f f e c t s ,  t h e  i n d u s t r y  f ix e d  e f f e c t s  a n d  o c c u p a t i o n  f ix e d  e f f e c t s .  (7 )  T h e  m in im u m  a n d  
m a x im u m  o f  e a c h  q u a r t i l e  o f  t h e  h o u r ly  r e a l  w a g e  d is t r ib u t io n  i s  a s  fo l lo w s :  1 s t  Q u a r t i l e :  5  U S D - 1 0 ,8  U S D , 2 n d  Q u a r t i l e :  1 0 .8  
U S D - 1 5 .9  U S D , 3 r d  Q u a r t i l e :  1 5 .9  U S D  -  2 2 .5  U S D , 4 th  Q u a r t i l e :  2 2 . 5  U S D  a n d  a b o v e .
(8 )  * :S ig n if ic a n t  a t  1 0 % ; * * :S ig n if ic a n t  a t  5 % ; " ' ' . S i g n i f i c a n t  a t  1 % .
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Table 2.4: Employment Outcomes for Blacks and Whites
Over Business Cycles - CPS March

Working1

Black -0.014
(0 .0 0 1 )***

BC -0 . 0 2 2

(0.009)
Black*BC -0.003

(0 .0 0 2 )**
BC (t-l) -0.007

(0.005)
Black*BC(t-l) -0.007

(0.003)***
Wages (t-1) 0.007

(0 .0 0 1 )***
Wages(t-1)*BC 0.004

(0 .0 0 2 )***
Constant 0.670

(0 .0 0 2 )***

R2 0.150

Number o f Obs. 676804
Notes:
( 1 )  V a r i a b le  D e f in it io n : W o rk in g = 1  if t h e  in d iv id u a l  is  w o rk in g ,  z e r o  if h e  i s  e i t h e r  
u n e m p lo y e d  o r  o u r  o f  la b o r  f o r c e .  B la c k = 1  f o r  b la c k s ,  0  f o r  w h i te s .  F u ll y e a r = 1  if t h e  
p e r s o n  w o r k s  f o r  4 8  o r  m o r e  w e e k s .  F u ll T im e  r e f e r s  t o  w o rk in g  m o r e  t h a n  3 5  h o u r s  
p e r  w e e k .  (2 )  S a m p le :  m a l e s  b e t w e e n  2 2  a n d  6 4  y e a r s  o f  a g e .  S c h o o l in g  v a r i a b l e s  
a r e  d e f in e d  a s  d u m m y  v a r i a b le s ,  w e r e  t h e  h ig h s c h o o l  d r o p o u t s  a r e  t h e  o m i t te d  
c a t e g o r y .  (3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w ith  a  l i n e a r  p r o b a b i l i ty  m o d e l .  (4 )  
N u m b e r s  in  p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  (5 )  B C  is  e q u a l  t o  1 if t h e  
y e a r  i s  a  r e c e s s i o n  y e a r ,  a n d  z e r o  o t h e r w is e .  T h e  r e c e s s i o n  y e a r s  a r e  1 9 8 1 - 1 9 8 3 ,  
1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  T h e  r e s u l t s  w ith  N B E R  R e c e s s i o n  Y e a r s  a r e  a v a i l a b le  u p o n  
r e q u e s t .  (6 )  T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  c o n t r o l s  f o r  e d u c a t i o n ,  e d u c a t i o n  t im e  
b u s i n e s s  v a r i a b le ,  f u l l - t im e /f u l l - y e a r  s t a t u s ,  a g e ,  m a r i ta l  s t a t u s ,  y e a r  f ix e d  e f f e c t s ,  
r e g io n  f ix e d  e f f e c t s ,  t h e  in d u s t r y  f ix e d  e f f e c t s  a n d  o c c u p a t io n  f ix e d  e f f e c t s .  (7 )  
’ S i g n i f i c a n t  a t  1 0 % : " S i g n i f i c a n t  a t  5 % ; " " S i g n i f i c a n t  a t  1 % .
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Table 2.5: Employment Outcomes for Blacks and
Whites Over Business Cycles - CPS March

Duration o f  Unemployment1

Black 0.352
(0.030)***

BC 0.431
(0.176)***

Black*BC 0.140
(0.060)***

Wages (t-1) -0.055
(0 .0 2 0 )***

Wages(t-1)*BC -0.070
(0.037)***

Constant 3.001
(0.114)***

R2 0.090

Number o f Obs. 676804
Notes:
( 1 )  V a r i a b l e  D e f in i t i o n :  D u r a t i o n  o f  u n e m p l o y m e n t  m e a s u r e s  n u m b e r  o f  
w e e k s  t h a t  t h e  i n d i v i d u a l  w a s  u n e m p l o y e d  c o n t i n u o u s l y .  B l a c k = 1  f o r  
b l a c k s ,  0  f o r  w h i t e s .  F u l l  y e a r = 1  if t h e  p e r s o n  w o r k s  f o r  4 8  o r  m o r e  
w e e k s .  F u l l  T i m e  r e f e r s  t o  w o r k i n g  m o r e  t h a n  3 5  h o u r s  p e r  w e e k ,  ( 2 )  
S a m p l e :  m a l e s  b e t w e e n  2 2  a n d  6 4  y e a r s  o f  a g e .  S c h o o l i n g  v a r i a b l e s  
a r e  d e f i n e d  a s  d u m m y  v a r i a b l e s ,  w e r e  t h e  h i g h s c h o o l  d r o p o u t s  a r e  t h e  
o m i t t e d  c a t e g o r y .  ( 3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w i th  a  l i n e a r  
p r o b a b i l i t y  m o d e l ,  ( 4 )  N u m b e r s  in  p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  
e r r o r s .  ( 5 )  B C  i s  e q u a l  t o  1 if t h e  y e a r  i s  a  r e c e s s i o n  y e a r ,  a n d  z e r o  
o t h e r w i s e .  T h e  r e c e s s i o n  y e a r s  a r e  1 9 8 1 - 1 9 8 3 ,  1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  
T h e  r e s u l t s  w i th  N B E R  R e c e s s i o n  Y e a r s  a r e  a v a i l a b l e  u p o n  r e q u e s t .
( 6 )  T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  e d u c a t i o n ,  e d u c a t i o n  t i m e  b u s i n e s s  
v a r i a b l e ,  f u l l - t i m e / f u l l - y e a r  s t a t u s ,  a g e ,  m a r i t a l  s t a t u s ,  y e a r  f ix e d  e f f e c t s ,  
r e g i o n  f i x e d  e f f e c t s ,  t h e  i n d u s t r y  f i x e d  e f f e c t s  a n d  o c c u p a t i o n  f ix e d  
e f f e c t s .  ( 7 )  ‘ S i g n i f i c a n t  a t  1 0 % ;  “ S i g n i f i c a n t  a t  5 % ;  ‘ “ S i g n i f i c a n t  a t  
1%.
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Table 2.6: Determinants o f  Employment Outcomes for 
Blacks and Whites Over the Business Cycles - NLSY79

Working1 Working1

Black -0.024 -0 . 0 2 1

(0.014)* (0.015)
Unemp rate 3% to 6 % -0.068 -0.071

(0.042)* (0.042)*
Unemp rate 6 % to 9% -0.084 -0.090

(0.042)*** (0.042)***
Unemp rate 9% to 12% -0.106 -0.115

(0.046)*** (0.046)***
Unemp rate 12% to 15% -0 . 1 0 1 -0.104

(0.053)*** (0.053)***
Unemp rate > 15% -0.198 -0.209

(0.065)*** (0.066)***
Black x Unemp rate 3% to 6 % 0.007 0.008

(0.015) (0.016)
Black x Unemp rate 6 % to 9% 0 . 0 1 0 0.008

(0.015) (0.016)
Black x Unemp rate 9% tol2% -0.005 -0.009

(0.018) (0.018)
Black x Unemp rate 12% to 15% -0.042 -0.044

(0.027)* (0.027)*
Black x Unemp rate >15% -0.070 -0.079

(0.043)* (0.044)**
Log Hourly Wage 0 . 0 2 0 0 . 0 2 0

(0.014) (0.014)
Tenure - 0 . 0 0 0 1

- (0 .0 0 0 )***
Constant 0.734 0.727

(0.316)* (0.175)**
R-squared 0 . 2 2 0 . 2 2

Observations 50697 50697

Notes:

( 1 )  V a r i a b l e  D e f in i t i o n :  W o r k i n g = 1  if t h e  in d i v i d u a l  i s  w o r k i n g ,  z e r o  if h e  i s  e i t h e r  u n e m p l o y e d  o r  o u r  o f  
l a b o r  f o r c e .  B l a c k = 1  f o r  b l a c k s ,  0  f o r  w h i t e s .  T e n u r e :  C o m p l e t e d  n u m b e r  o f  M o n t h s  w o r k i n g  f o r  t h e  
s a m e  em ployer. (2) Sam ple: m ales over 18 years  of age. (3) T he results reported a re  obtained with a 
l i n e a r  p r o b a b i l i t y  m o d e l .  ( 4 )  N u m b e r s  in  p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  ( 5 )  U n e m p  R a t e  
r e f e r s  t o  t h e  c a t e g o r i c a l  v a r i a b l e  d e s c r i b i n g  t h e  l o c a l  u n e m p l o y m e n t  r a t e  f a c e d  b y  a n  in d i v i d u a l  ( 6 )  
T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  e d u c a t i o n ,  i n t e r a c t i o n  o f  s k i l l  m e a s u r e s  w i th  b u s i n e s s  c y c l e  v a r i a b l e s ,  
m a r r i t a l  s t a t u s ,  a g e ,  a g e - s q u a r e d ,  i n d i v i d u a l  f i x e d  e f f e c t s  F u l l  t i m e / P a r t  T i m e  s t a t u s ,  F u l l  Y e a r / P a r t -  
Y e a r  s t a t u s ,  y e a r  f i x e d  e f f e c t s ,  r e g i o n  f i x e d  e f f e c t s ,  t h e  i n d u s t r y  f i x e d  e f f e c t s  a n d  o c c u p a t i o n  f ix e d  
e f f e c t s .  ( 7 )  * :S i g n i f i c a n t  a t  1 0 % ;  " S i g n i f i c a n t  a t  5 % ;  " ‘ S i g n i f i c a n t  a t  1 % .
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Table 2.7: Employment Outcomes for
Blacks and Whites Over Business Cycles -

CPS March

W orking1

Black 0.006
( 0 .0 1 2 )

BC -0.023
(0.003)***

Black*BC -0.004
(0 .0 0 2 )***

W ages (t-1) -0.026
(0.007)***

W ages(t-1)*BC 0.005
(0 .0 0 1 )***

Constant 0.815

R 2 0.09

Number o f  Obs. 81539
Notes:
( 1 )  V a r i a b l e  D e f in i t io n :  W o r k in g = 1  if t h e  in d iv i d u a l  i s  w o r k i n g ,  
z e r o  if h e  i s  e i t h e r  u n e m p l o y e d  o r  o u r  o f  l a b o r  f o r c e .  B la c k = 1  f o r  
b l a c k s ,  0  f o r  w h i t e s .  F u ll y e a r = 1  if t h e  p e r s o n  w o r k s  f o r  4 8  o r  
m o r e  w e e k s .  F u ll  T i m e  r e f e r s  t o  w o r k i n g  m o r e  t h a n  3 5  h o u r s  p e r  
w e e k .  ( 2 )  S a m p l e :  m a l e s  b e t w e e n  2 2  a n d  6 4  y e a r s  o f  a g e  w ith  
o n e  y e a r  t e n u r e .  ( 3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w ith  a  
l i n e a r  p r o b a b i l i t y  m o d e l .  (4 )  N u m b e r s  in  p a r e n t h e s e s  a r e  t h e  
r o b u s t  s t a n d a r d  e r r o r s .  ( 5 )  B C  i s  e q u a l  t o  1 if t h e  y e a r  i s  a  
r e c e s s i o n  y e a r ,  a n d  z e r o  o t h e r w i s e .  T h e  r e c e s s i o n  y e a r s  a r e  
1 9 8 1 - 1 9 8 3 ,  1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  T h e  r e s u l t s  w ith  N B E R  
R e c e s s i o n  Y e a r s  a r e  a v a i l a b l e  u p o n  r e q u e s t .  (6 )  T h i s  
s p e c i f i c a t i o n  a l s o  i n c l u d e s  e d u c a t i o n ,  e d u c a t i o n  t i m e  b u s i n e s s  
v a r i a b l e ,  f u l l - t im e / f u l l - y e a r  s t a t u s ,  a g e ,  m a r i t a l  s t a t u s ,  y e a r  f ix e d  
e f f e c t s ,  r e g i o n  f ix e d  e f f e c t s ,  t h e  in d u s t r y  f ix e d  e f f e c t s  a n d  
o c c u p a t i o n  f ix e d  e f f e c t s .  ( 7 )  ‘ S i g n i f i c a n t  a t  1 0 % ;  " S i g n i f i c a n t  
a t  5 % ;  " ‘ S i g n i f i c a n t  a t  1 % .
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Table 2.8: Determinants o f  Employment Outcomes o f Blacks and Whites 
_________________ Over the Business Cycles - NLSY79________________

Working ‘ Working ‘ Working1

Black -0.006 -0.008 -0 . 0 1 0

(0.015) (0.014) (0.016)
Unemp rate 3% to 6 % -0.009 -0.078 -0.066

(0.014) (0.037)*** (0.043)
Unemp rate 6 % to 9% -0.015 -0.083 -0.065

(0.015) (0.040)*** (0.043)
Unemp rate 9% to 12% -0.050 -0.171 -0.159

(0.016)*** (0.040)*** (0.046)***
Unemp rate 12% to 15% -0.073 -0.195 -0.188

(0.019)*** (0.046)*** (0.052)***
Unemp rate >15% -0.107 -0.208 -0.205

(0.023)*** (0.054)*** (0.059)***
Black x Unemp rate 3% to 6 % -0.014 -0.013 -0 . 0 1 0

(0.016) (0.016) (0.017)
Black x Unemp rate 6 % to 9% -0.015 -0.013 -0 . 0 1 2

(0.014) (0.016) (0.017)
Black x Unemp rate 9% to 12% -0.017 -0.015 -0.015

(0.018) (0.019) (0 .0 2 0 )
Black x Unemp rate 12% to 15% -0.047 -0.045 -0.045

(0.026)** (0.025)* (0.026)**
Black x Unemp rate >15% -0.079 -0.076 -0.076

(0.04)*** (0.040)** (0.041)**
AFQT Percentile Score 0 . 0 0 1 0 . 0 0 1 0 . 0 0 1

(0 .0 0 0 )*** (0 .0 0 0 )*** (0 .0 0 0 )***
Log Hourly Wage - 0.067 0.065

Education Control
(0.017)*** (0.017)***

Yes

Constant 0.782 0.741 0.745
(0.057)*** (0.057)*** (0.057)***

R-squared 0.26 0.27 0.27

Observations 50657 50657 50657
Notes:
( 1 )  V a r i a b l e  D e f in i t i o n :  W o r k i n g = 1  if t h e  i n d i v i d u a l  i s  w o r k i n g ,  z e r o  if h e  i s  e i t h e r  u n e m p l o y e d  o r  o u r  o f  l a b o r  f o r c e .  B l a c k = 1  f o r  
b l a c k s ,  0  f o r  w h i t e s .  A F Q T  P e r c e n t i l e  S c o r e :  T h e  p e r c e n t i l e  r e c e i v e d  o n  t h e  A F Q T  c o m p u t e d  u s i n g  t h e  1 9 8 9  m e t h o d o l o g y .
( 2 )  S a m p l e :  m a l e s  o v e r  1 8  y e a r s  o f  a g e .  ( 3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w i th  a  l i n e a r  p r o b a b i l i t y  m o d e l .  ( 4 )  N u m b e r s  in  
p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  ( 5 )  U n e m p  R a t e  r e f e r s  t o  t h e  c a t e g o r i c a l  v a r i a b l e  d e s c r i b i n g  t h e  lo c a l  
u n e m p l o y m e n t  r a t e  f a c e d  b y  a n  in d i v i d u a l  ( 6 )  T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  e d u c a t i o n ,  i n t e r a c t i o n  o f  s k il l  m e a s u r e s  w i th  
b u s i n e s s  c y c l e  v a r i a b l e s ,  a g e ,  a g e  s q u a r e d ,  m a r i t a l  s t a t u s ,  F u l l  t i m e / P a r t  T i m e  s t a t u s ,  F u l l  Y e a r / P a r t - Y e a r  s t a t u s ,  y e a r  f ix e d  
e f f e c t s ,  r e g i o n  f ix e d  e f f e c t s ,  t h e  i n d u s t r y  f i x e d  e f f e c t s  a n d  o c c u p a t i o n  f i x e d  e f f e c t s .  ( 7 )  ' S i g n i f i c a n t  a t  1 0 % ;  " S i g n i f i c a n t  a t  
5 % ;  ' " S i g n i f i c a n t  a t  1 % .
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Table 2.9: Employment Outcomes for Blacks and 
Whites Over Business Cycles -

CPS March

Working1

Black 0 . 0 0 2

(0.003)
BC -0.018

(0 .0 0 2 )***
Black*BC -0.003

(0 .0 0 1 )***
Wages (t-1) 0.014

(0.003)***
Wages(t-1)*BC 0.004

(0 .0 0 0 )***
Firm-Size Controls Yes

Constant 0.770
(0 .0 0 2 )***

R2 0.140

Number o f  Obs. 381637
Notes:
( 1 )  V a r i a b l e  D e f in i t i o n :  W o r k i n g = 1  if t h e  i n d i v i d u a l  i s  w o r k i n g ,  z e r o  
if  h e  i s  e i t h e r  u n e m p l o y e d  o r  o u r  o f  l a b o r  f o r c e .  B l a c k = 1  f o r  b l a c k s ,  
0  f o r  w h i t e s .  F u l l  y e a r = 1  if  t h e  p e r s o n  w o r k s  f o r  4 8  o r  m o r e  w e e k s .  
F u l l  T i m e  r e f e r s  t o  w o r k i n g  m o r e  t h a n  3 5  h o u r s  p e r  w e e k .  ( 2 )  
S a m p l e :  m a l e s  b e t w e e n  2 2  a n d  6 4  y e a r s  o f  a g e .  S c h o o l i n g  
v a r i a b l e s  a r e  d e f i n e d  a s  d u m m y  v a r i a b l e s ,  w e r e  t h e  h i g h s c h o o l  
d r o p o u t s  a r e  t h e  o m i t t e d  c a t e g o r y .  ( 3 )  T h e  r e s u l t s  r e p o r t e d  a r e  
o b t a i n e d  w i t h  a  l i n e a r  p r o b a b i l i t y  m o d e l .  ( 4 )  N u m b e r s  in  
p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  ( 5 )  B C  i s  e q u a l  t o  1 if 
t h e  y e a r  i s  a  r e c e s s i o n  y e a r ,  a n d  z e r o  o t h e r w i s e .  D u e  t o  t h e  d a t a  
a v a i l i b i l i t y ,  s a m p l e  i s  b e t w e e n  1 9 8 8  a n d  2 0 0 2 .  T h e  r e c e s s i o n  y e a r s  
a r e  1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  T h e  r e s u l t s  w i th  N B E R  R e c e s s i o n  
Y e a r s  a r e  a v a i l a b l e  u p o n  r e q u e s t .  ( 6 )  T h i s  s p e c i f i c a t i o n  a l s o  
Includes education , education  tim e b u s in e ss  variable, full-time/full- 
y e a r  s t a t u s ,  a g e ,  m a r i t a l  s t a t u s ,  y e a r  f i x e d  e f f e c t s ,  r e g i o n  f i x e d  
e f f e c t s ,  t h e  i n d u s t r y  f i x e d  e f f e c t s  a n d  o c c u p a t i o n  f i x e d  e f f e c t s .  ( 7 )  
* : S i g n i f i c a n t  a t  1 0 % ;  * * : S i g n i f i c a n t  a t  5 % ;  * * * :S ig n i f i c a n t  a t  1 % .
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Table 2.10: Employment Outcomes for Black and
White Salesmen Over Business Cycles -

CPS March

W orking1

Black 0.090
(0.039)***

SUR -0.014
(0.007)***

Black* SUR -0.018
(0.006)***

W ages (t-1) -0.005
(0 .0 1 1 )

W ages(t-1)*SUR 0.003
- 0 . 0 0 2

Constant 0.850
-0.060

R2 0.105

Number o f  Obs. 30239
Notes:

(1 )  V a r i a b l e  D e f in i t io n :  W o r k in g = 1  if t h e  in d iv i d u a l  i s  w o r k i n g ,  z e r o  if h e  is
e i t h e r  u n e m p l o y e d  o r  o u r  o f  l a b o r  f o r c e .  B l a c k = 1  f o r  b l a c k s ,  0  f o r  w h i t e s .
F u ll  y e a r = 1  if t h e  p e r s o n  w o r k s  f o r  4 8  o r  m o r e  w e e k s .  F u ll  T i m e  r e f e r s  t o  
w o r k i n g  m o r e  t h a n  3 5  h o u r s  p e r  w e e k .  (2 )  S a m p l e :  m a l e s  b e t w e e n  2 2  a n d
6 4  y e a r s  o f  a g e .  (3 )  T h e  r e s u l t s  r e p o r t e d  a r e  o b t a i n e d  w ith  a  l i n e a r
p r o b a b i l i t y  m o d e l .  ( 4 )  N u m b e r s  in  p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  
e r r o r s .  ( 5 )  B C  i s  e q u a l  t o  1 if t h e  y e a r  i s  a  r e c e s s i o n  y e a r ,  a n d  z e r o
o t h e r w i s e .  T h e  r e c e s s i o n  y e a r s  a r e  1 9 8 1 - 1 9 8 3 ,  1 9 9 1 - 1 9 9 3 ,  2 0 0 1 - 2 0 0 2 .  
T h e  r e s u l t s  w i th  N B E R  R e c e s s i o n  Y e a r s  a r e  a v a i l a b l e  u p o n  r e q u e s t .  (6 )  
T h i s  s p e c i f i c a t i o n  a l s o  i n c l u d e s  e d u c a t i o n ,  e d u c a t i o n  t i m e  b u s i n e s s  
v a r i a b l e ,  f u l l - t im e / f u l l - y e a r  s t a t u s ,  a g e ,  m a r i t a l  s t a t u s ,  y e a r  f ix e d  e f f e c t s ,  
r e g i o n  f ix e d  e f f e c t s ,  t h e  in d u s t r y  f ix e d  e f f e c t s  a n d  o c c u p a t i o n  f ix e d  e f f e c t s .
(7 )  * :S ig n i f i c a n t  a t  1 0 % ;  * * :S ig n i f ic a n t  a t  5 % ;  * * * :S ig n if ic a n t  a t  1 % .
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Table 2.11: Determinants o f  Reservation Wages o f  Blacks and Whites

Reservation

W ages1

Unemp rate 3% to 6 % 0.152
(0 .2 0 2 )

Unemp rate 6 % to 9% 0.143
(0.206)

Unemp rate 9% to 12% 0 . 1 0 0

(0 .2 1 1 )
Unemp rate 12% to 15% 0.073

(0.213)
Unemp rate >15% 0.029

(0 .2 2 0 )
Black x Unemp rate 3% to 6 % -0.045

(0.168)
Black x Unemp rate 6 % to 9% -0.150

(0.147)
Black x Unemp rate 9% to 12% -0 . 1 1 1

(0.148)
Black x Unemp rate 12% to 15% -0.048

(0.137)
Black x Unemp rate >15% -

Log Hourly Wage 0.081
(0.033)**

Constant -1.843
(1.629)

R-squared 0.84
Observations 4422
Notes:
( 1 )  V a r i a b l e  D e f in i t i o n :  R e s e r v a t i o n  W a g e :  L o g  o f  t h e  h o u r l y  w a g e  r e q u i r e d  f o r  r e s p o d e n t  t o  
a c c e p t  a  j o b  o f f e r  ( 2 )  S a m p l e :  m a l e s  o v e r  1 8  y e a r s  o f  a g e  i n c l u d e s  b o t h  w o r k i n g  a n d  n o n  
w o r k i n g  i n d i v i d u a l s .  ( 3 )  T h e  d a t a  i s  c o l l e c t e d  f r o m  1 9 7 9  t o  1 9 8 6  o n ly  ( 4 )  N u m b e r s  in  
p a r e n t h e s e s  a r e  t h e  r o b u s t  s t a n d a r d  e r r o r s .  ( 5 )  U n e m p  R a t e  r e f e r s  t o  t h e  c a t e g o r i c a l  v a r i a b l e  
d e s c r i b i n g  t h e  l o c a l  u n e m p l o y m e n t  r a t e  f a c e d  b y  a n  i n d i v i d u a l  ( 6 )  T h i s  s p e c i f i c a t i o n  a l s o  
includes education, ag e , ag e  squared , marital sta tu s, logarithm of family incom e, individual 
f i x e d  e f f e c t s ,  F u l l  t i m e / P a r t  T i m e  s t a t u s ,  F u l l  Y e a r / P a r t - Y e a r  s t a t u s ,  y e a r  f i x e d  e f f e c t s ,  r e g i o n  
f i x e d  e f f e c t s ,  t h e  i n d u s t r y  f i x e d  e f f e c t s  a n d  o c c u p a t i o n  f ix e d  e f f e c t s .  ( 7 )  * : S i g n i f i c a n t  a t  1 0 % ;  
* * :S ig n i f i c a n t  a t  5 % ;  * * * :S ig n i f ic a n t  a t  1 % .
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Figure 2.1: Difference Between Unemployment Rates of Blacks and W hites (1970-2004)
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Figure 2.2: Predicted Tim e Series Pattern of Black and W hite Unemployment Rates

Unsm plcyintsil Rate
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Chapter 3

The W elfare Effects o f Public Inform ation in Im perfectly  

C om petitive M arkets

3.1 Introduction

The last couple of decades have been eyewitness to rapid changes in the availability of 

information relevant for firms operating under uncertainty. For instance, public institutions, 

private consultancy firms, media and the markets provide a wider range of information 

compared to past about the factors that affect firms’ profits. As an example, an airline 

company, which needs to set prices for the holiday season a few weeks in advance without 

knowing the exact cost of the service, may extract information from fluctuations in the 

market price for oil or other input prices. In a similar manner, an ever increasing availability 

of market demand forecasts or consumer surveys provided by public sources may provide 

information for firms facing uncertainty about demand for its product.

The quality of the information received by firms has important im plications not only 

for the firms’ profits but also for social welfare. For instance, depending on precision of 

information conveyed by the markets about costs, the consumers may face a high degree of 

inefficient variations in the prices and the quantities of goods. In addition, the quality of 

information that firms receive may affect their market entry decisions, especially if there are 

sunk costs associated with entry. Such possibilities call for the determ ination of an optimal 

information dissem ination policy and for an understanding of how the factors affecting 

firms’ optim ization would affect the im plem entation of the policy. W ith this motivation,

75
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this paper analyses the equilibrium and welfare im plications of providing more precise public 

information relevant for firms’ profit maxim ization problems.

W hen the firms make their decisions under uncertainty, the policy maker has the poten

tial to affect the equilibrium outcom e and social welfare, through affecting what firms know  

about the economic structure. In particular, the precision of the public information received 

by firms may be relevant for firms’ profits and social welfare. For example, the forecasts of 

market demand or cost of production may contain noise and errors due to the lim itations 

in the information processing capacities of these agencies. Alternatively, the input prices 

may fluctuate in a way that its information content about future values of production costs 

may differ from period to period.

A firm’s optim al degree of attention to private and public signals is not independent of 

the market environment in which it interacts w ith other firms. The effect of the precision 

of public information on firms’ profits and social welfare potentially depends on the funda

mental characteristics of the markets and firms’ behavior, such as the type and degree of 

strategic interaction, the m ode of com petition of the firms and the information structure 

of the economy. W hen firms have access to more than one source of information, their 

optim ization problem also involves determining the optim al weight of each source of in

formation. However, when firms interact w ith each other strategically, firms may use the 

common sources of information for coordinating w ith each other.

A relevant question that emerges is whether the optim al policy is sensitive to the dif

ferences in the market environment. Any institution releasing public information relevant 

to firms may not be able to observe whether the firms produce substitutes or complements, 

or whether firms use prices as opposed to quantities as the strategic choice variables. The 

type of com petition within a particular industry or strategies determined by a given firm 

may differ across tim e or different markets, as supported by empirical evidence1. As Maggi 

(1996) suggests, firms may differ across tim e w ith regard to whether they use quantities or 

prices as a strategic variable. Policy makers may not be able to observe directly the basic

'For instance, see Feenstra and Levinsohn(1995) for the analysis o f the mark-up behavior in autom obile 
industry in United States.
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characteristics of the market or firms’ behaviors. This creates m otivation to assess whether 

policy makers can implement an efficient level of transparency w ith lim ited information on 

the market structure.

The main results of this study can be summarized as follows: The full precision of the 

public information is always the most desirable outcome, as can be expected. However, for 

various reasons, full precision may not always be attainable. In those cases, it is shown that 

the main determinant of optim al policy is the initial level of precision of public information 

relative to private information and the degree of correlation between these two sources. 

In the case of uncorrelated public and private information, social welfare m onotonically 

decreases w ith deterioration of public inform ation’s precision. However, in the case of cor

related signals, the effect of noise in public information on social welfare is non-monotonic. 

In this situation, social welfare attains its minimum level at a unique finite level of precision 

of public information, for given precision of private information. The value of social welfare, 

associated w ith zero information content of public information, is determined mainly by the 

precision of private information.

W henever the signals observed by the firms have a necessarily high degree of correlation 

between each other, the findings about the non-m onotonic nature of the welfare effects of 

the precision of public information is robust to the type of com petition, and the degree 

of strategic interaction across firms. This implies that the policy maker can implement 

the optim al policy even in the absence of a wide information requirement about the other 

characteristics of the economy. However, social welfare’s sensitivity to  policy depends on 

the nature of goods and the information content of private signals.

In the case of uncorrelated public and private signals, we obtain less general welfare 

results. Except for the case of cost uncertainty in Cournot com petition with complementary 

goods and demand uncertainty in Cournot com petition with substitutable goods, the results 

imply that policy makers should target the maximum attainable level of precision of public 

information. In contrast, these two particular cases lead to welfare results similar to the 

case of correlated signals for some particular levels of strategic interaction across firms.
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In the case of uncorrelated signals, it is also worth noting that returns to providing more 

precise information increases w ith the higher precision of public information. This differs 

substantially from the welfare gains from improving precision of public information where 

the firms observe only public signals.

The results of study are related with two different literatures. First, this study is 

closely linked with the literature on effect of uncertainty and information on equilibrium and 

social welfare in imperfectly com petitive markets. W ith different information structures, 

the previous literature, starting w ith Novshek and Sonnenschein (1982), Vives (1984), Gal- 

Or (1986) and Shapiro (1986), has focused on firms’ information sharing incentives and 

how social welfare responds to m ode of com petition, and the nature and degree of strategic 

interaction. These studies show that the welfare effects of information in these markets 

are extrem ely sensitive to the fundamental characteristics of the market, m entioned above. 

For instance, Vives (1984) shows that in a m odel with demand uncertainty, the better 

information is improving ex-ante social welfare in Bertrand, whereas the opposite is true 

in Cournot. Shapiro (1986) shows that the more precise information about the rivals’ cost 

increases welfare w ith Cournot com petition. In contrast w ith these studies, this study  

evaluates the welfare effects of public information in imperfectly com petitive markets. This 

paper shows that a higher degree of variance in the public signals has similar welfare effects, 

regardless of the type of com petition, the nature of strategic interaction and the source of 

uncertainty. This is important because the policy maker who aims at m aximizing ex-ante 

social welfare by determining the optim al degree of precision in its information releases may 

be uncertain about whether firms use prices or quantities as their strategies. Therefore, 

there may be a need for delivering the welfare maxim izing policy without knowing what 

the strategy set of the firms are. The analysis in this paper suggests that, in general, 

policymakers can implement the optim al policy regardless of whether firms play a Cournot 

game or a Bertrand game.

Apart from the literature on the welfare effects of uncertainty in oligopolistic markets, 

this paper is also related to the literature on the welfare effects of public information and 

the optimal level of transparency. The welfare effects of publicly provided information has
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recently attracted a considerable interest in microeconomics and macroeconomics literature. 

For instance, in a different context from imperfectly com petitive markets, Morris and Shin 

(2 0 0 2 ) argue that the possibility of non-monotonic welfare effects of precision in public 

information arises only if the actions of the private decision makers have a necessarily high 

degree of strategic complementarity. However, our analysis suggests that high degree of 

strategic complementarity across firms’ actions is not necessary for the precision of the public 

information to have non-m onotonic effects on social welfare. In particular, the analysis of 

this paper shows that higher precision may be detrimental to social welfare beyond a certain 

level of precision depending on the precision of private information, even when the private 

agents’ decisions are strategically substitutes or even when there is no strategic interaction  

across firms. W henever we allow for correlated signals, the non-m onotonic welfare effects 

of public information emerges even w ithout strategic interactions across private decision 

makers. A particular implication of this result for imperfectly com petitive markets is that 

a policy maker can improve welfare through providing less precise information even for 

monopolistic firms.

The study is structured as follows. Section 3.2 presents the basics of the m odel frame

work. Section 3.3 presents the equilibrium. Section 3.4 presents welfare results concerning 

the variations in the precision of the publicly available information. In particular, Sections 

3.4.1, 3.4.2 and 3.4.3 analyze the optim al policy under different assum ptions about the in

formation structure and show that different welfare implications may arise depending on 

whether public and private sources of information coexist and whether the private observa

tions and publicly available observations on the uncertain factors are correlated with each 

other. Section 3.5 presents the conclusion and some remarks for future research.

3.2 The M odel

3.2.1 B asic C haracteristics o f  th e  M odel

Consider a two-firm differentiated oligopoly model where the firms operate under uncer

tainty. This uncertainty may be about demand for the firms’ products or the net cost of
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production upon entering the market. The entry into the market requires a fixed cost for 

both firms, which is assumed to be same for both firms for simplicity. The firms’ first stage 

problem also involves forming their optim al prediction about the uncertain factors affecting 

their profits. The firms are assumed to form their expectations conditional on their private 

observations and the publicly available observations, where the dissem ination of the latter 

is either controlled or influenced by the actions of the policymaker.

The economy is populated with a representative household deriving utility from the 

leisure and goods produced by the firms. Equation (3.1) presents the preferences of the 

representative household2:

U {q i ,q 2 ,1) =  a (q i +  q2) -  ^ { q \  +  ql)  +  7  (<?l<?2 ) +  I (3.1)

The function U(q\ tq2,1) is quadratic and strictly concave in the goods produced by the 

firms, denoted by qi and q2. The goods produced by each firm may be substitutes or 

complements to each other, depending on the sign of 7 . The household is endowed w ith 1 

unit of tim e which is divided between labor and leisure, where leisure is denoted by I. The 

parameter P gives us how the consumers value consuming different varieties at the same 

tim e as opposed to consuming more of the same type of good. As higher values of p  are 

associated w ith a higher level of disutility due to consuming more of a particular variety 

as opposed to consuming each good in similar quantities for given value of 7  and prices, 

higher 6  can be viewed as being associated w ith a greater "love of variety". The extent of 

complementarity or substitutability across goods is determined by the value of 7 . The goods 

becom e complements to each other when 7  >  0 , and substitutes to each other when 7  <  0 , 

where in both cases the firms’ decisions will depend strategically on the decisions of other 

firms. In the special case where 7  =  0 , the demand of the household for a particular variety 

becomes totally  independent from the consum ption of the other variety, as a result of which

2This utility function is frequently used in industrial organization literature (Vives (1984, 1985, 1988), 
D ixit (1979)), and international trade literature (O ttaviano, Tabuchi and Thisse (2002)). These preferences 
yield linear demand functions for the differentiated goods q\  and 92 , which in return allows for com putational 
tractability in equilbirium strategies under uncertainty and the welfare effects of variations in the precision 
of public information.
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the strategic interaction across firms disappears and each firm gets m onopoly power on its 

product.

The production technology is assumed to be linear in labor, where each firm needs a 

particular level of labor input, denoted by T, to  produce 1 unit of output. The firms are 

assumed to face uncertainty either about the production technology and unit labor cost or 

the demand for its product. In such a set-up, each firm decides on the entry to the market 

in the first stage and the optim al level of output or prices in the second stage conditional on 

their information set, while taking the optim al strategy of the rival firm as given. Following 

the common practice in the literature, the demand uncertainty is characterized by a directly 

unobservable intercept term in the demand function, represented by a,  and cost uncertainty 

is characterized as uncertainty on parameter T.

In order to have sensible demand functions for each good, we assume (3 >  |7 |. This 

assumption is necessary in order to get invertible demand functions for each product. It 

also allows us to obtain a situation, where the own-price-effect for any good is greater than  

the cross-price effects3. In the case that /? is equal to 7 , the goods become perfect substitutes, 

leading to the generic case of Bertrand com petition associated with discontinuities in the 

demand functions depending on the relative prices quoted by each firm. In addition, a  is 

assumed to be greater than 1 which is necessary for consumers to have positive marginal 

utility from the consum ption of each variety, even when they consume the maximum amount 

of goods attainable w ith the production technology4.

W ithout loss of generality of the results w ith respect to variations in the precision of 

public information, we consider a case w ith (3 =  1 and — 1  <  7  <  1  for simplifying the 

notation. The solution for each consumer’s optim al choice for q\ and <72 yields the demand

functions for each good:

3Having /3 >  |7 | is also necessary and suftcient for the uniqueness of equilibrium strategies of the firms.
‘*The marginal utility will also depend on the prices set by each firm. For the information structure, 

we assume that the signals received by the firms are normally distributed, which technically allows for 
the negative prices or extrem ely high prices. Especially in the latter case, the restriction on a  may not be 
sufficient to obtain positive marginal utilities. W ith additional distributional assum ptions, we can reduce the 
probability of obtaining negative marginal utilities to great extend. However, compared w ith the analytical 
tractibility of a case with normal distribution, this can be seen as a minor point.
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<li = 7T^r~ \ ~  1 1  ' 2 Pi -  1 7 "~2 P j  V ^ ’ =  1 > 2 > * ^  ( 3 - 2 )(1 +  7) l  -  y  l  -  Y

For investigating whether the optim al policy is robust to the m ode of com petition, 

the model is solved both under the assum ption that firms are engaged in Bertrand type 

com petition and Cournot type com petition. In the rest of the analysis, the superscripts ” 6 ” 

and ”c” are used to distinguish between the variables and the expressions that are part of 

equilibrium in the case of Bertrand com petition and the Cournot com petition, respectively. 

Denoting firm i ’s expectations of a random variable X  by E l [X] and the entry costs for 

the firms as F  , expected profit functions conditional on its information set can be written  

respectively as5:

a
1+7 1 —7 'r P j ) (3.3)

E l [Ul] =  E % \qi{a  - qi +  i q j ) -  W T qi} -  F i (3.4)

3.2.2 Inform ation  S tructure

Let U  denote the source of uncertainty faced by the firm. The firms are assumed to have 

a prior on U, which is drawn from uniform distribution over real line. Each firm receives a 

public signal and a private signal about U. Arrival of the signals and the basic information 

structure are common knowledge. The only private observation is the value of the private 

signal. Information structure is taken as exogenous by the firms in the sense that there is 

no strategic information revealing by the firms. Denoting the public signal by z  and private 

signal received by firm i by Xj, the information structure in this economy is summarized as 

follows:

’’Here, the discount rate of each firm is assumed to be equal to zero without loss of generality.
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Xi =  U  +  w +  a x£f, w  ~  N  (0 ,1 ) , £i ~  N  (0 ,1 );  Mi =  1 ,2

z =  17 +  cr^ic +  cr^; u ~  AT (0 ,1 );  (3.5)

I? [ei£j] =  E  [£iw\ =  U  [wj/] =  E  [£iv} = 0  Mi =  1 ,2

U =
a  in case of demand uncertainty 

T  in case of cost uncertainty

The existence of exogenous public signals along w ith the private signals is the key differ

ence of this model, compared to previous literature on the welfare effects of the precision of 

information received by the imperfectly com petitive firms. The private and public signals 

here can be viewed as unbiased predictors about the uncertain parameters, which differ in 

their precision. The error terms of the signals are governed by w, v, £\ and £2 , which are 

independently distributed with standard normal distribution. Following the assumptions 

above, and z  are normally distributed conditional on U  w ith means equal to U  and vari

ances equal to <7  ̂ +  1 and a lz +  a 2w) respectively. In particular, due to Gaussian structure 

of the information set of the firms, the precision of public and private signal are give as 

{a \  +  cr^)-1  and (<7  ̂+  I ) -1  respectively. For a given level of and and increase in a 2z 

corresponds to a deterioration of the relative precision of publicly available information.

The specification of the information structure allows for the possibility that the private 

and the public signals are correlated w ith each other. In particular, crw 7  ̂ 0 corresponds 

to having correlated signals. Such a correlation may be induced by the variations in the 

common spatial and tim e dependent factors affecting the private forecasts and publicly 

available forecasts about uncertain factors.

In this set-up, the firms’ optim ization problem not only involves their entry decision 

and quantity or price choice upon entry, but also optim al information extraction problem  

conditional on the private and the public signals they observe. At this point, we assume 

that firms use Bayes’ rule to update their beliefs on uncertain factors conditional on their
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information set. As a result, firm i ’s expectation on parameter U  conditional on the signals 

it receives can be found as:

E l [U] =  rjxi +  (1 -  rj)z (3.6)

where 11 =  -j-r• (T z. A-u ... tu „W - T V  x - r i  —  2 a w  '

Equation (3.6) implies that the firms should attach more weight to the signal which is 

more precise. In particular, when a z — a w =  0 and/or a x =  0 0 , the private information 

becomes irrelevant for the firms’ problem. On the other hand, when a w — 0 0  and/or  

a z =  0 0 , the public information becom es extrem ely noisy, and 77 becom es equal to 1  implying 

that the firms should only consider the private signal in their decision making. In this sense, 

77 can be interpreted as the degree of relevance of the private information relative to public 

information.

The W alras-Nash Equilibrium in this economy consists of the prices or the quantities 

set by the firms and the levels of labor supplied by the household, such that:

(1) The household m aximizes his utility given the prices that he faces.

3.3 Equilibrium

Given the consumer preferences, production technology and the information structure de

scribed above, the firms’ optim al strategy choice yields the first order conditions given in 

Equations (3.7) and (3.8):

Pi =  H - 1 e?  b i] + \ e [̂t \ v i , j,  i ±  j (3.7)

(3.8)
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(2) The firms m aximize their expected profits through their entry decisions to the market 

in the first stage of the game and the choice of optim al prices or quantities in the second 

stage of the game conditional on their information sets by taking the decision of the rival 

firm as given. In the equilibrium of this game, the firms give their best response to their 

conjectures about the rival’s behavior and this conjecture is confirmed.

(3) All markets clear.

The propositions l.a , l.b , 2.a and 2.b summarize the equilibrium prices and quantities 

set by the firms as a function of the private and public signals they observe.

Proposition l.a  In a structure w ith differentiated goods producers com peting a la Bertrand, 

if the firms find it optim al to enter the market in the first stage, (Pi,Pj ) =  (A bz +  

B bXi +  C b, A bz  +  B bxj  +  C b) constitutes unique set of prices set by the firms, where

Proposition l.b  In a structure w ith differentiated goods producers com peting a la Cournot, 

if the firms find it optim al to enter the market in the first stage, (qt ,q j ) — (A°z  +  

B°Xi  +  C c, A cz  +  B cxj  +  C c) constitutes unique set of quantities set by the firms,

w t i p r p  A c —  2 ( 1 ~ , b  R C  _  'I a n d  r j c  _  T
w n e r e  A  (2+ 7X 2+ 77;)  > a  2+ 77? a n a  2+ 7 -

Proposition 2.a In a structure w ith differentiated goods producers com peting a la Bertrand,

if the firms find it optim al to enter the market in the first stage, (Pi ,Pj ) — (A b'z  +

B b'Xi +  C b' , A b'z +  B b'xj  +  C b‘) constitutes unique set of prices set by the firms, where

A v =  -A-A=IL B b' =  and C v  =
A  2 + 7 2 + 7 7 7 ’ D  2+777 d n a  0  2 + 7 a -

Proposition 2.b In a structure w ith differentiated goods producers com peting a la Cournot, 

if the firms find it optim al to enter the market in the first stage, (qi ,q j ) =  (A c'z +  

B°' Xi +  C °', A c'z  +  B c‘Xj +  C° ) constitutes unique set of prices set by the firms, where

\ c '  _  2 ( 1 - 7 ) )  d c '  _  77  J  _  a
A  -  ~  (2 + A (2 + y r j )  ’ °  -  2+ 7 .7 ^ °  ~  5 = j -
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Proof In the case of Bertrand com petition, the price set by each firm has to be a linear 

function of the signals in its information set, given as  pi =  A bz +  B bXi +  C b. After 

taking E :< [pf] and inserting this to the best response functions of firms, one can show 

that A b =  2 3̂ ^ , B b — and C 6 =  2 + 7  • ^  similar proof applies for the case

of Cournot as well6.

Propositions l.a , l .b , 2.a and 2 .b show that the firms’ optim al response to the signals 

depends on the value of 7 , which determines whether goods are complements or substitutes 

as well as the degree of strategic interaction. Both in the case of Cournot and Bertrand 

com petition, the equilibrium strategies chosen by the firms become more sensitive to both  

private signals and public signals for lower values of 7 , as can be see in Propositions l .a  

and l.b . In other words, we expect the firms producing highly substitutable (weakly com

plementary) goods respond more to the variations in the values of the signals compared to  

the firms producing weakly substitutable (highly complementary) goods, regardless of the 

mode of com petition.

For a given entry decision of the firm, if the signals are unbiased estim ators of the unit 

cost parameter, the changes in the precision of the public and private signals do not affect 

the expected values of the variables set by the firms7. Therefore, welfare effects of the 

precision of information will work through the second moments of the variables set by the 

firms. As long as the variations in the precision of information received by the firms do not 

affect the firms’ entry decision to the market, such variations will not affect the expected  

levels of prices and quantities.

6 Alternatively, one can use infinite order expectations for each firm and show that the equilibrium is 
associated w ith the strategies stated above. This proof, although it serves also as a proof of uniqueness of 
the equilibrium, is not given here as it is quite long. However, it is available upon request.

rThis can be seen by taking the expected value of each equilibrium quantity and price. For exam ple, for
the case of Bertrand, E\pi) =  (A b +  B b) a  +  C b Vi, where A b, B b and C b are given in Proposition 1 and
A b +  B b =  which is independent of a l ,  as well as a % and crj,. T he same im plication can be shown for
the case of Cournot as well.
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3.3.1 E ntry D ecisions o f th e  Firm s

Since firms are not able to observe the exact unit cost of production or the level of demand, 

their entry decision depends on their expectations about the 2nd stage profits, which they  

form conditional on the signals they observe. The entry condition for each firm can be 

written as:

E i [ U \ - F i > 0 ]  i =  1 ,2  (3.9)

Considering the equilibrium prices and quantities set by the firms in the second stage of 

the game and using equilibrium weights for private and public signals given in Propositions 

l .a , 1.6, 2 .a and 2.6, the entry conditions for the case of Bertrand and Cournot can be given 

as follows:

n ( c r l a l a l )  =  A - - l _ ( A h)2( a 2 + 0 - r ^ ( ^ ) 2( ^  +  l ) - F  > 0 ;  h =  6, b' (3.10)

a w) =  A — (1. +  7 ) {A3)2(o2z +  o^ )  — (B 3)'i {o2x +  l )  —F  >  0; j  =  c, d  (3.11)

where A represents the parameters independent of the precision of the signals.

One can note from Equations (3.10) and (3.11) that the functions Il(cr^, <7 ^, cr^) and 

n(<7^, <r̂ , (T̂ ,) decrease at a constant rate with less precise public information, when the 

public information is the only source of information for the firms. However, in the case of 

both public and private signals, the im pact of the precision of public information on the 

expected profits and therefore firms’ entry decision depends also on the precision of the 

private information and the correlation between public and private information. W henever
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the signals are not correlated, it can be shown that functions Il(cr^, a 2, cr^) and II(<x ,̂ a 2, <t^) 

decrease w ith higher a 2, except for the case of Bertrand com petition w ith necessarily high 

degree of substitutability across goods, and Cournot com petition with necessarily high 

degrees of complementarity across good. On the other hand, if the private and public 

signals have a necessarily high degree of correlation, increase in a 2 affects expected profits 

negatively for necessarily low values of cr2, and positively beyond a particular value of a 2. 

In other words, in the case of correlated signals, there is a certain unique level of precision 

of public information different from zero, where social welfare attains its minimum. Table

3.3 summarizes the results concerning the effect of higher noise in public information on 

expected profits.

3.4 W elfare Analysis

Through their effect on the variance of the quantity of goods produced, as well as the co- 

variance between these quantities, changes in the precision of public information also affects 

the expected utility of the representative household and social welfare. The utility function  

shown in Equation (3.1) implies that the representative household derives disutility from a 

greater variance in the consum ption of q\ and 9 2 - On the other hand, higher covariances 

across the consum ption of different varieties will be welfare increasing, or not, depending on 

whether the goods are complements or substitutes. In the case of complements (i.e. 7  >  0), 

the consumer will have a higher expected utility w ith a greater covariance in the quantities, 

whereas the opposite is true in the case of substitutes (i.e. 7  < 0). The welfare analysis is 

conducted considering three main potential cases about the information structure, namely 

the case of no private signals, uncorrelated public and private signals, and finally the case 

where public and private information is correlated with each other.

3.4.1 T he Case o f  N o  P rivate Inform ation:

One im portant question regarding the welfare effects of public information is whether the 

coexistence of private and public signals leads to different policy implications. In general,
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publicly available information can be the only information that firms receive. In such a 

case, firms’ optim al signal weighting problem disappears. Denoting the public signal by 

z,  equilibrium strategies for the case of Bertrand and Cournot com petition can be given 

respectively as follows8:

Pi  y  _1_ ^
2+7 2 ^  2+7 V m , i ^ j (3.12)

Using the equilibrium strategies chosen by firms, the objective function of policymakers 

can be written for the Bertrand and Cournot cases respectively as follows:

E  [ S W b (3.14)

E [ S W c} =  ^ - [ ^ y  a 2z (3.15)

where S W  denotes social welfare, the superscripts “6 ” and “c” stand for Bertrand and 

Cournot results respectively, and T denotes the terms independent from a z .

In Equations (3.14) and (3.15), there are two main points worth noting about the welfare 

effects of public information. First, social welfare decreases monotonically, as the variance 

of public information increases. Therefore, in a case where firms have access only to pub

lic information, the highest possible degree of precision yields the highest social welfare 

regardless of the type of com petition and the degree of strategic interaction.

Second, in the case of no private information, social welfare functions given in Equations 

(3.14) and (3.15) are linear in the variance of public information. This implies that welfare

8The analysis in this section considers only the case of demand uncertainty. Similar results hold also for 
the case of cost uncertainty as well. In addition, without loss of generality of the results, a w is assumed to  
be equal to zero in this part of the analysis,
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gains from increasing the precision of public information by one unit is independent from 

the existing level of precision of public information. In the case where firms receive both  

public and private information, this contrasts w ith the welfare effects of public information.

3.4.2 T he C ase o f P ub lic  and P rivate Inform ation w ith  U ncorrelated  Er

rors

W hen firms have access to more than one signal, the precision of each signal affects social 

welfare and firms’ profits through two different channels. In this case, the precision of the 

public signals not only affects the degree of uncertainty faced by the firms, but also the 

optim al weights assigned to each signal. As a result, the improvements in the precision of 

public information for a given precision of private information affects the welfare not only 

by providing more information to the firms about the parameter of uncertainty, but also 

by making firms increase their reliance on public information. The coexistence of these two 

signals is associated w ith fundamentally different results when compared to the results in 

the preceding section.

In Bayesian-Nash equilibrium, the social welfare function for the case of Cournot and 

Bertrand can be written as follows:

E [S W C] =  Tj -  (1 -  7 ) 1 - 2 -
2 + 7  2+777 2+7  r} +  1 ) (3.16)

E [S W b} =  V 2 - (  1 - 7 ) 7 7 ^(1 +7 )"
2 1-T7

2 + 7  2+7)7 (a z +  a w) ~  —̂L1 + 7 2+777 + 1  + 1) (3.17)

where T] and ^ 2  represent the terms independent of precision of public and private

signals. In special case that the correlation between z  and 3 7  is zero, t] is equal to  o,2+̂ r
+<?i+ 1
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As Equations (3.16) and (3.17) show, changes in the precision of publicly provided infor

mation will not only have a direct effect, but also an indirect effect through the equilibrium  

weights given to signals by the firms. As a result, it can be shown that the functions given 

in Equations (3.16) and (3.17) become convex functions of a 2 except for some specific cases 

associated with certain parameter values.

Proposition 3 In a case where the firms have access to uncorrelated public and private 

signals, social welfare decreases monotonically w ith lower degree of precision in the  

public signals, except for the case of Cournot com petition w ith complementary goods9. 

In addition, due to the convexity of expected social welfare functions in er̂ , the wel

fare gains from higher precision increases as the precision of the public information 

increases.

Proof It can be shown in the case of uncorrelated z  and x % that « f 2 < 0 a n d dd(af)P- >
0 for all cases, except for the case of Cournot com petition w ith demand uncertainty 

with necessarily high values of 7  and the case of Cournot com petition w ith cost un

certainty with necessarily low values of 7 . For the case of Cournot com petition with  

high 7  or cost uncertainty w ith low values of 7 , it can be shown that there exists a

unique value of cr2 denoted by o \  such that 9 Bq ~ ^  =  0. In addition a 2z is such that

<  0  and d >  0  whenever <72 <  a 2z and >  0  and 9 < 0

whenever a 2 >  a 2z .

The higher variance in public information will decrease welfare by directly introducing 

noise in the firms’ decisions. However, social welfare decreases at a decreasing rate with  

higher a 2 as the firms substitute a 2 w ith a 2 at an increasing rate as public information  

becomes noisier.

°T he exception is the case of necessarily high degree of com plem entarity across goods in a Cournot model 
w ith cost uncertainty and necessarily higher degree of substitu tability  across goods in a Cournot m odel with  
demand uncertainty. In this case, we obtain a non-m onotonic welfare effect of precision in publicly available 
information.
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The findings given in Proposition 3 are presented graphically in Figures 3.1 and 3.2 for 

the case of Bertrand and Cournot w ith demand uncertainty, respectively10. In both cases, 

the welfare attains its maximum value when there is no uncertainty on the parameters 

relevant to firms’ problem (i.e. a'i is equal to zero) and m onotonically decreases w ith higher 

noise in the z , suggesting that increasing the precision of public information will necessarily 

enhance social welfare.

Comparison between the case of no private information and uncorrelated public and 

private information gives rise to an important policy implication whenever the policymaker 

faces costs associated w ith improving the precision of public information. As shown in 

Section 3.4.1, whenever there are no private signals, the welfare gains from improving the 

precision of public information is constant. Therefore, in the case of fixed unit costs of 

precision, the policy maker can find it optim al to increase the precision of public information 

regardless of initial precision level, as long as the marginal social benefit of increasing the 

precision is higher than the marginal cost. In contrast, whenever there is more than one 

source of information, the welfare gains from providing better information increases at an 

increasing rate. However, if there are fixed unit costs for providing more precise information, 

the policy maker may have different incentives to provide more precise public information 

depending on the initial value of precision. These points can be seen by the numerical 

example given in Figure 3.1 and Figure 3.2. In Figure 3.1, one can note that the welfare 

gain from decreasing o \  from 800 to 600 is almost zero, whereas the welfare gain from 

decreasing from 500 to 300 is around 0.004 and welfare gain from decreasing a 2z from 

300 to 100 is around 0.01 units, for a given market structure, and the degree of strategic 

interaction across firms.

3.4 .3  T he C ase o f P ub lic  and P rivate Inform ation  w ith  C orrelated Errors

Another possibility about the information structure is that public and private signals re

ceived by a firm may be correlated w ith each other due to various reasons. For instance,

u)The programs generating Figures 1 through 7 are available upon demand from the author.
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in case of demand uncertainty, if public and private signals are obtained from surveys con

ducted in a particular geographic region, or w ith similar demographic group, we may expect 

the prediction errors of these signals to be correlated w ith each other. This case is char

acterized by having a w yf 0 in Equation (3.5). W hen there is a necessarily high degree 

of correlation between the private signals and the public signals, social welfare shows non

monotonic responses to changes in the precision of public information, as Proposition 4 

suggests.

P r o p o s it io n  4  W hen the public and private signals have necessarily high negative or pos

itive correlation w ith each other, social welfare functions attain a global minimum for 

a finite value of a'j, regardless of the nature of the strategic interaction, the source of 

uncertainty and the mode of com petition.

P r o o f  Considering the expected social welfare functions given in Equations (3.16) and 

(3.17), for a necessarily high value of <7 ^, it can be shown that there exists a unique 

value of a 2 denoted by d ‘\  such that =  0. In addition a \  is such that

m g g n  <  0  and >  0  whenever J ,‘<  and “ g H  >  0  and <  0

whenever a 2 >  a 2

Proposition 4 implies that there is a level of precision of the public information denoted  

by a 2, where the policy maker can improve welfare by moving in either direction. However, 

it is worth noting that social welfare increases at an increasing rate w ith higher precision 

if a 2 <  a'l, whereas it increases at a decreasing rate w ith deterioration in the precision of 

public information when a 2 >  a 2. In the case of correlated signals, whenever a 2 >  a 2, 

the welfare loss resulting from higher noise in z  is partly m itigated, as the necessarily high 

degree of correlation across signals will make the firms put even more weight to their own 

private signals compared to what can be observed in the absence of correlation. The result 

holds both for negative and positive correlation.

As can be seen in Equations (3.16) and (3.17), the expected value of social welfare 

will be constant and equal to \ki and 9 2 for Cournot and Bertrand cases respectively,
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whenever either public or private information is entirely precise. In the absence of correlated 

signals, social welfare converges to this fixed number m onotonically as a \  approaches to 

zero. However, due to  the correlation between the public and private signals, the firms 

decrease their weight on the public signal at a slower rate as increases. As a result, 

social welfare will fall sharply w ith deterioration in the precision of the public signal until 

firms assign a necessarily high weight to the private signals. Beyond a particular value of 

<7 ,̂ social welfare starts increasing again, as firms increase their reliance on private signals, 

which have becom e increasingly more reliable than public signals, as public signals become 

relatively less precise. In the lim iting case that public information is not precise at all, i.e. 

a \  =  oo, social welfare converges to a finite value which is strictly lower than d'j and \p2 , 

as long as the private information is not entirely precise, i.e. o x ^  0. This suggests that 

the level of social welfare associated with a z =  oo is dominated by the first best outcome, 

which would be associated w ith full precision in either public or private signals.

The results presented in Figures 3.3 through 3.6 show the effect of changes in the pre

cision of public information on welfare for different types of com petitions and sources of 

uncertainty. As can be observed from Figures 3.3 through 3.6, there is a unique value of a \  

for which the ex-ante social welfare attains its minimum when the private and public signals 

are correlated w ith each other. This brings about two different welfare im plications for the 

policy maker depending on whether the existing precision of public information is better or 

worse than the welfare minimizing point. If the public information is already more noisy 

than this level, policy maker can increase the noise to infinity, that is to provide totally  

uninformative public signals, to improve social welfare. On the other hand, if the existing  

precision of the public information is higher than the threshold value for a \  at which so

cial welfare attains its minimum, then increasing the quality of the public information by 

reducing its noise content leads to a higher ex-ante social welfare.
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3 .4 .4  W elfare E ffects o f  P ub lic  Inform ation in M onopolistic M arkets:

Monopoly power may emerge in this game depending on the value of 7 . W henever 7  =  0, 

the firm has the sole power to determine the demand for its product by setting the price, as 

can be seen in Equation (3.2). In this particular case, the profit m aximizing level of price 

is given as11:

Pi = ^(»?*i + ( l -»7)*)  +  7j- (3-18)

where xi and z  are as given in Equation (3.5) and rj =  • In the absence

of strategic interactions across firms, the equilibrium weights given to each signal is entirely 

determined by the precision of Xi and z . Denoting all the elements of social welfare function 

that are independent from (j\ by 4', the expected social welfare function can be written as:

E  \S W mon] =  ¥
1  -r?' 2 2

As before, we focus on both cases of correlated (i.e. crw /  0) and uncorrelated (i.e. 

(jw — 0) public and private signals in this framework. Similar to the case of duopoly, it can 

be shown that the welfare associated w ith full precision of public information is equal to 4', 

whereas the welfare associated w ith zero precision of z  will be if — ^ 4 -^ . However, in the 

case that the signals have a necessarily high degree of correlation, social welfare will show a 

non-m onotonic response as public information becomes more noisy, whereas there will be a 

m onotonic response in the case of uncorrelated signals, as shown by Figures 3.7. This result 

implies that the previous results are robust w ith respect to different assum ptions about the 

market structure. Therefore, from the perspective of optim al policy, the main consideration  

of the policy maker should be whether the signals received by the firms are correlated or 

not.

11 The analysis in this section provide an exam ple for the case of demand uncertainty, but qualitatively  
similar results hold for the case of cost uncertainty.
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The results associated w ith the case of monopoly are also important from another per

spective. The social value of public information has recently been investigated by the 

influential study of Morris and Shin (2002) in a setting other than an oligopoly game. The 

analysis of Morris and Shin (2002) suggests that a high degree of strategic complementarity 

across decisions of the agents is necessary for the non-monotonic welfare effects of public in

formation. In such a case, the public information also has as a coordinating role, as a result 

of which firms assign too much weight to public signals. In contrast, the results obtained for 

the case of monopoly suggest that the strategic interaction across private decision makers 

is not necessary for concluding that noisy public information may have social value. This 

also suggests that existing results about welfare effects of public information may not be 

generalized for evaluating the social values of public information in oligopolistic markets.

3.4.5 Effect o f  P ub lic  Inform ation on E xp ected  Profits R evisited:

In order to conclude that the policymaker can increase social welfare through the choice 

of precision of public information, one should consider whether the policym aker’s optim al 

choice of precision of public information is also consistent with positive expected profits by 

the firms12. Table 3.3 and Table 3.4 summarize how expected profits and social welfare 

respond to variations in a \  under different assumptions about the information structure, 

the nature of strategic interaction, the source of uncertainty and the m ode of com petition. 

In particular, except for the case of demand uncertainty in Bertrand com petition with sub

stitutes and Bertrand com petition w ith cost uncertainty with complements, the variations 

in <7 2 affect the expected profit levels of firms and social welfare in a similar way. As a result, 

the policymaker will not deter firms in general from entry with its choice of the precision 

of the public information.

12 If the fixed cost of entry is necessarily high, the expected profit of the firms can be negative for all values 
of <j \  . In such a case, value of expected utility of the representative agent will be equal to zero for all values 
of a \ .  Instead, we focus on a non-degenerate case where the expected profits are non-negative for at least 
som e value of cr2 .
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3.5 Conclusion

The quality of the information utilized by economic agents is one of the key determinants of 

equilibrium outcom es and economic efficiency. In the particular case where the firms operate 

under uncertainty, precision of information received by firms have potential effects on the 

firms’ quantity and price setting problems, market entry decisions as well as consumer 

surplus. This paper addresses whether there is an active role for regulating the quality 

of the public information available to the firms. The analysis in this paper particularly 

focuses on the question of whether fundamental characteristics of markets have an impact 

on optim al policy decisions. It is also crucial to determine whether welfare improving policy  

is feasible even when the fundamental characteristics of markets, such as degree of strategic 

interaction or m ode of com petition may be unobserved by the policymaker. The analysis 

above considers a case where firms have access to both publicly available information and 

their own private source of information. In such a case, variations in the quality of public 

information affects the equilibrium outcom es and economic efficiency both through affecting 

the information content of the public signals and through affecting the weights that firms 

assign to the private and publicly available information.

The findings indicate that policymakers can increase social welfare in general through 

affecting the quality of the publicly available information even when they have lim ited  

information about the type of com petition, source of uncertainty and the degree of strategic 

interaction. The analysis above shows that policymakers should mainly try to determine 

whether the private observations of firms and the publicly available information is correlated 

w ith each other or not. If the full precision is not possible, then the public information should 

be as precise as possible whenever the public and private signals are uncorrelated w ith each 

other. On the other hand, in the case of correlated signals, the effects of public information 

on social welfare is non-monotonic, and policy makers can improve social welfare by reducing 

the precision of public information, if the precision of public information is necessarily low.

Another important finding is that policymakers can improve social welfare by reducing 

the quality of public information in the case of a m onopolistic market structure. In other
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words, policymakers can improve welfare by reducing the quality of public information 

and diverting firms towards private information sources even when the firms do not have 

strategic interaction w ith other firms. This contrasts w ith the recent findings of Morris 

and Shin (2002), who argue that non-m onotonic welfare effects of the precision of public 

information arises for necessarily high degree of strategic complementarity across decision

makers, where the public information also has a coordinating role. The results of this 

paper indicate that the precision of the public information may affect social welfare non- 

monotonically also when there is strategic substitutability across the decisions of the firms 

or there is no strategic interaction at all.

The analysis above provides new insights about the social value of public information and 

the role of information dissem ination policy in im perfectly com petitive markets even with  

a standard model environment. However, it is important to acknowledge that the model 

above involves a couple of assum ptions about the market structure and the information  

structure. For instance, the paper has utilized a standard differentiated oligopoly model 

with entry and a Gaussian information structure in a similar way to the previous literature. 

In addition, the m odel assumes that the precision of the private information is exogenous 

and firms do not engage in information sharing arrangements. Some further research, which 

will incorporate alternative assumptions about these points, will provide more insights about 

the role of quality of public information in affecting the economic efficiency.
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Table 3.1: Equilibrium W eights Given to Public and Private Signals - Case of Demand  
Uncertainty _____________________________________________________________

Ab Bh Ac Bc
V = 0 Iza

2 + 7 0 l
2 + 7 0

V = 1 0 1 - 7
2 + 7 0 l

2 + 7
Notes:
(1) The superscripts "b" and "c" denote Bertrand and Cournot.
(2) Afeand Ac are the weights given to public signals.
(3) J5fcand Bc are the weights given to public signals.

Table 3.2: Equilibrium W eights Given to Public and Private Signals - Case of Cost Uncer
tainty _____________________________________________________________

Av Bv Ac' Bc'

oII l
2 + 7 0 __ 1_

2 + 7 0
r] = 1 0 l

2 + 7 0 __ i _
2 + 7

Notes:
(1) The superscripts "b" and "c" denote Bertrand and Cournot.
(2) Aftand A° are the weights given to public signals.
(3) B band Bc are the weights given to public signals.
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T a b l e  3 . 3 :  E f f e c t s  o f  H i g h e r  N o i s e  in  t h e  P u b l i c  S i g n a l s  o n  P r o f i t s
C o u r n o t B e r t r a n d M o n o p o l y

D e m a n d  U ncertainty C o s t U ncertain ty D e m a n d  U ncertain ty C o s t U ncertain ty
D em and

U ncertainty
C o s t

U ncertainty

Com plem ents Substitutes C om plem ents Substitutes C om plem ents Substitutes Com plem ents Substitu tes Com plem ents Substitu tes

Only P ublic  S ignal D.C.R. D.C.R. D.C.R. D.C.R. D.C.R. D.C.R. D.C.R. D.C.R. D.C.R. D.C.R.

U n corre la ted  Public 
a n d  P rivate S igna ls D.D.R.

U -S h a p ed
(4)

U -S h a p ed

(3) D.D.R. D.D.R.
U -S h a p ed

(4) D.D.R. D.D.R. D.D.R. D.D.R.

C o rre la ted  Public 
a n d  P rivate  S ig n a ls

U -S h a p ed
(5)

U -S h a p ed
(5)

U -S h a p ed
(5)

U -S h a p ed
(5)

U -S h a p ed
(5)

U -S h a p ed

(5)

U -S h a p ed

(5)

U -S h a p ed

(5)

U -S h a p ed

(5)

U -S h a p ed
(5)

(1) D .C.R. re fe rs  to  "d ec rea s in g  a t c o n s ta n t rate". D.D.R. re fe rs  to  d e c re a s in g  a t  a  d e c re a s in g  ra te .

(2) U -S h a p e d  re fe rs  to  th e  c a s e  w h e re  th e  w e lfare  initially fa ls a n d  in c re a s e s  m onotonically  with S ig m a -S q u a re d -Z .

(3) For n e c e ssa r ily  high  d e g r e e  of com plem entarity .

(4) For n e c e ssa r ily  high  d e g r e e  of substitutability .

(5) For n e c e ssa r ily  high  d e g r e e  of co rre la tion  in th e  public a n d  private signals.

T a b l e  3 . 4 :  S u m m a r y  o f  t h e  R e s u l t s  f o r  t h e  W e l f a r e  E f f e c t s  o f  H i g h e r  N o i s e  in  t h e  P u b l i c  S i g n a l s
C o u r n o t B e r t r a n d M o n o p o l y

D e m a n d  U ncertain ty C o s t U ncertainty D e m a n d  U ncertainty C o s t U ncertain ty
D e m a n d  C o st 

U ncertain ty  U ncertainty

C om plem ents Substitutes C om plem ents Substitutes C om plem ents Substitutes Com plem ents Substitu tes C om plem ents Substitutes

Only P ublic  S ignal D .C .R . D .C .R . D .C .R . D.C.R. D .C .R . D .C .R . D.C.R. D .C .R . D .C .R . D .C .R .

U n co rre la ted  Public 
an d  P rivate S igna ls D.D.R. D.D.R.
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Figure 3.1: The Effect of Precision of Public Information on Welfare w ith Uncorrelated 
Signals: Case of Bertrand w ith Demand Uncertainty
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Figure 3.2: The Effect of Precision of Public Information on Welfare w ith Uncorrelated 
Signals: Case of Cournot w ith Dem and Uncertainty
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Figure 3.3: The Effect of Precision of Public Information on Welfare w ith Correlated Signals: 
Case of Bertrand with Dem and Uncertainty

T h e  E lect o f  P r e c i s i o n  of P u b l i c  I n f o r m a t i o n  O n  S o c i a l For Correlated Signals

4.5

3.5

15

500 20001000 1500 
S ifm a  Z Squared

2.500

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

104

Figure 3.4: The Effect of Precision of Public Information on Welfare w ith Correlated Signals: 
Case of Cournot w ith Demand Uncertainty
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Figure 3.5: The Effect of Precision of Public Information on Welfare w ith Correlated Signals: 
Case of Bertrand with Cost Uncertainty
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Figure 3.6: The Effect of Precision of Public Information on Welfare w ith Correlated Signals: 
Case of Cournot w ith Cost Uncertainty
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Figure 3.7: The Effect of Precision of Public Information on Welfare: Case of Monopoly 
with Dem and Uncertainty
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