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1. Introduction 
 

 

The observed increase in the U.S. educational earnings premium in the 1980's is a 

well-known economic phenomenon and is also one important factor in explaining the 

increase in earnings inequality during the same period. The causes of the increase in 

earnings dispersion are however not generally agreed upon. Explanations include the 

increase in international trade, immigration, de-unionization and the drop in the real value 

of the minimum wage. Although these factors have been shown to be important in 

explaining some of the increase in the dispersion of earnings, none seems to satisfactory 

explain changes both within and between sectors or groups defined by education or 

experience.  

Given that the number of college educated individuals increased in the 1980's, an 

increase in the relative demand for more educated individuals appears to be the 

dominating force behind the increase in the educational earnings premium. The 

explanation most commonly, and maybe most convincingly, that has been put forward is 

a skill-biased technological change (see for example Bound and Johnson, 1992).  

In this paper I test whether the increase in earnings inequality and the educational 

earnings premium in the U.S. in the 1980's is consistent with the predictions of a 

signaling model, originally developed by Spence (1973) and Stiglitz (1975). Krugman 

(1998) suggested the possibility that a signaling model could help explain the observed 

increases in earnings inequality. The question posed is: can an increase in the proportion 

of "high-productivity" workers who choose to obtain higher levels of education to 

distinguish themselves from "low-productivity" workers explain the trend? If so, the 
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average quality of low education level workers will be lowered and would consequently 

increase the earnings gap between them and higher schooled workers. To test this 

hypothesis I compare changes in the educational earnings premium for wage/salary 

workers and the self-employed. Self-employed individuals do not have an incentive to 

obtain the signal that education carries with it and would likely earn their true 

productivity. Wage/salary workers on the other hand would earn a wage based on the 

average productivity of their group. The result would be a lower rate of growth of the 

earnings gap between the high and low educated in the self-employment sector than in 

the wage/salary sector. 

 

2. The Signaling Model 

 

This paper utilizes a version of the well-known signaling model first developed by 

Spence (1973) and Stiglitz (1975) and later modified by Krugman (1998). In this model 

workers choose education not to increase their productivity, as in the human capital 

model, but to signal to employers their productivity. The paper tests the hypothesis that 

the increase in earnings inequality in the 1980’s is related to changes in a signaling 

equilibrium in which "high-productivity" workers choose higher educational levels to 

allow them to be distinguished from "low-productivity" workers, as was suggested by 

Krugman (1998). If this is the case, earnings inequality should not have increased at the 

same rate for the self-employed in the 1980's. 

 The model used in this paper to derive testable predictions is Krugman's (1998) 

version of a signaling model. In this framework there are two types of workers, "good" 



 3

and "bad", and two kinds of jobs, managerial and non-managerial. The managerial jobs 

require a college degree, which can only be obtained by the "good" workers. 

Furthermore, "good" workers are more productive in non-managerial jobs and 

subsequently earn higher wages in these jobs than "bad" workers do. However, to obtain 

a higher wage, "good" workers need to obtain a college degree. Krugman also assumes 

that there are two sectors, one manager intensive and one non-manager intensive. The 

two inputs in production of the two goods are labor in the form of managers and non-

managers. The economy is assumed to be open facing a less than perfectly elastic rest-of-

world offer curve. The payoff to education is measured as the ratio of college to no-

college wages. "Good" workers are assumed to invest in a college education if the ratio is 

sufficiently large. The assumptions lead to two types of labor market regimes, a "human 

capital" regime and a "quality signaling" regime.  

In the human capital regime college educated workers are only employed in 

managerial jobs. Since a college degree is necessary for these jobs, education in this 

regime is socially productive. The college premium in this regime is simply the ratio of 

the managerial to non-managerial wages. Krugman notes that the relationship between 

the relative wage and the number of college graduates can be either positive or negative, 

but "if the effect of factor supplies on relative prices is strong and the 'screening' effect is 

weak" the relationship is negative, i.e. downward sloping, in the human capital regime. 

The quality signaling regime takes place when some "good" workers are working 

in non-managerial positions. In this regime, education simply works as a signal to 

employers of the productivity of the non-managerial workers. Both college educated and 

non-college educated "good" workers are employed as non-managers. The college 
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educated workers will receive a higher wage proportional to their higher productivity. 

Note that since "good" workers are more productive in the non-managerial jobs than 

"bad" workers, the non-managerial wage will be higher than the marginal revenue 

product of the "bad" workers, as long as not all "good" workers invest in the signal. This 

also implies that if the number of good workers who receive a college degree, and 

therefore are able to separate themselves from the "bad" workers, increases, the no-

college wage will decrease. In other words, the relationship between the college premium 

and the number of good worker who obtain the signal is positive or upward sloping. 

An obvious question is which labor market regime will prevail? The answer will 

depend on which regime offers the highest relative wage for a given number of "good" 

workers who obtain a college degree. The relationship between the relative wage and the 

number of college graduates is downward sloping in the human capital regime and 

upward sloping in the quality signaling regime. Assuming an intercept of the two 

relationships exists, the regime offering the highest relative wage will take place. For 

example, if college graduates can receive higher wages as non-managers than managers, 

for a given number of college graduates, some of them will shift over to non-managerial 

positions. This implies that we are in a quality signaling regime. 

Based on the model described above, there are multiple locally stable equilibria. 

One possible equilibrium is that only some "good" workers get a college education and 

the economy is in the human capital regime. It is also possible that all "good" workers 

invest in education and the quality signaling regime is observed. Krugman also shows 

that there are unstable equilibria as long as it is assumed that the number of college 
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graduates increase with an increase in the relative wage. The equilibrium that the 

economy will be in is determined by history. 

Krugman shows that it possible for an economy to move from a relatively 

egalitarian human capital regime equilibrium to a quality signaling equilibrium. This may 

happen if there is an increase in the demand for managers, due possibly to an increase in 

the demand for manager intensive goods abroad or a manager biased technical change. 

The important point is that it is only necessary for this exogenous shock to push the 

human capital regime to some critical point. After reaching this point, the economy is 

pushed out of the human capital regime equilibrium into a temporary unstable quality 

signaling equilibrium. At this point, as more "good" workers obtain a college degree, the 

college premium increases. This in its turn increases the incentive for other "good" 

workers to invest in education. The economy will eventually reach a quality signaling 

regime equilibrium where all "good" workers are college graduates. Note that the 

exogenous shock does not need to be particularly large; it only needs to push the 

economy out of the egalitarian equilibrium to a critical point. From this point on, the 

continuous increase in educational attainment of "good" workers simply "feeds on itself".   

What has been observed in the U.S. in the 1980's is consistent with the model 

described above. If there has been an exogenous shock such as described by Krugman 

and the signaling model accurately describes the schooling choice of workers, we would 

expect to observe both an increase in the mean educational attainment levels and an 

increase in the college earnings premium. The model also predicts a decline in the 

earnings of the least skilled. The drop in the wages of relatively low educated workers 

has been found to be one important factor in explaining the observed increase the 
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educational earnings premium and consequently the increase in earnings inequality in the 

U.S.  

A human capital model can predict similar changes in wages for employees 

following an exogenous shock, although it is less clear in such a model whether the 

wages of less educated workers would decline in relative or absolute terms. Nevertheless, 

it becomes possible to test the signaling model informally against the human capital 

model by considering how the two theories differ in their predictions for employees and 

self-employed workers.  If the signaling model is correct, an exogenous shock should 

have quite different effects on the earnings of self-employed workers and employed 

workers.  In contrast, if the human capital model of education is correct, then there should 

be little difference between the impact of technical change on the “returns” to education 

in the wage/salary and self-employed sectors, since the marginal revenue product of 

workers should change in similar ways in the two sectors.  In this way, I can indirectly 

test the signaling theory against the human capital theory.  

To test whether the above signaling model is consistent with U.S. data for the 

1980's I will compare changes in the educational earnings premium for wage/salary 

workers and the self-employed. Obtaining a signal is unnecessary for the self-employed 

since it is costly and does not increase earnings. An apparent question is: if the signaling 

model correctly describes the schooling choice and markets are perfect, why do self-

employed individuals obtain any education? One obvious reason is that some education is 

required by law. It is also possible that education has consumption value. Another 

conceivable rationalization is that some self-employed individuals did not anticipate 

becoming self-employed and made their educational choice based on the expected returns 
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in the wage/salary sector. Assuming that one will work in the wage/salary sector when 

making the schooling decision seems reasonable since close to 90 percent of the labor 

force work in this sector. Also, some self-employed individuals who provide some 

professional services, for example accountants and stockbrokers, may need to obtain 

credentials to signal to consumers their ability to provide the service. Furthermore, for 

some occupations formal post-secondary education is a prerequisite. Most notable are 

lawyers, architects, engineers and physicians. For these reasons, the trends in educational 

attainment of the self-employed are predicted to somewhat resemble those of wage/salary 

workers, but are likely to be less pronounced. 

The model utilized in this paper and the use of the self-employed as a "control" 

group leads to four testable predictions. The underlying assumption is that the human 

capital model would predict equal changes in returns to education for the two groups in 

response to an exogenous shock, such as described above, when relevant earnings factors 

are controlled for. The hypotheses are presented below. 

1) The signaling model illustrated above predicts that the schooling premium for 

wage/salary workers will increase as a new equilibrium is reached. The self-

employed are expected to face no increase in the earnings premium, according to 

the signaling model. However, the earnings of some self-employed are likely to 

be influenced by the wage/salary sector. Earnings of groups for whom post-

secondary schooling is required are likely to be at least partially determined by 

the larger wage/salary sector. The testable prediction is that the returns to 

education increased by less for the self-employed than for employees. 
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2) The model also predicts that the average "quality" of the lower ability, or 

education, group will be lower in the new equilibrium. The reason for this is that 

the most able ones who have not yet obtained the signal are also the ones most 

likely to increase their educational attainment level due to their relatively lower 

cost of obtaining the signal. Since the relatively more able entrepreneurs do not 

have the incentive to increase their educational attainment, the drop in "quality" of 

the relatively low-ability self-employed is predicted to be less. This implies that 

earnings of the least educated self-employed should have increased during the 

1980's compared to the earnings of the least educated wage/salary workers.  

3) The earnings of the most highly educated self-employed individuals are predicted 

to be most affected by the changes in earnings of wage/salary workers (this is the 

group for which a degree is most likely to be either required, or for which it is 

necessary to obtain a signal to convince clients of one's ability). Hence, the 

difference in the change in schooling premium between the two sectors is 

expected to be less for the post-graduate attainment group than for the college 

group. 

4) Excluding from the sample the occupations for which at least a college degree is 

required in order to work will increase the difference in changes in the schooling 

premium for the most educated individuals. 

These four testable predictions of the signaling model will be tested using the data 

described next. 
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3. Data 

 

The data for this study is drawn from the 1980 5% A Sample and the 1990 5% 

Sample of the U.S. Census of Population. Included are males between the ages of 18 and 

64 who are not residing in group quarters, who are not in military service or enrolled in 

school, and who reported working at least 40 weeks in the year prior to the census. Given 

the large data set this leaves us with, I extracted a 20 percent randomly selected sub-

sample of native born Americans from the 5% Sample, but kept all immigrants1. Weights 

are used and adjusted accordingly (i.e. weights for natives are multiplied by 5). Earnings 

reported in the tables are weekly wages. These are calculated by dividing annual earnings 

by the number of weeks worked in the year prior to the census. All tables report two 

measures of earnings, combined earnings (wage/salary earnings plus self-employment 

earnings for both groups) and separate earnings (wage/salary earnings only for 

wage/salary earners and self-employment earnings only for the self-employed).  The 

latter earnings measure is more appropriate for testing the hypotheses above. The reason 

for this is that the combined earnings measure includes earnings from the other sector. 

For example, the combined earnings of the self-employed include, if applicable, earnings 

from wage/salary work. This measure is consequently "clouded" by the changes and 

trends in wage/salary earnings. However, from a policy perspective, the measure for total 

earnings, i.e. combined earnings, is the more relevant measure since an individual's well 

being is determined by total income. Total income is clearly more closely related to total 

                                                 
1 Immigrants have approximately one percent higher self-employment probabilities than natives. Self-
employed immigrants have been found to do better in the labor market than wage/salary immigrants 
(Lofstrom, 1999). An immigrant fixed effect is included in regressions to account for differences between 
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earnings than earnings from a particular sector. Overall, there are only a few relatively 

minor differences in the changes in earnings between the two measures. Since there are 

only small differences in the results between the two measures, and the more relevant one 

for testing the signaling hypothesis is separate earnings, the results discussed in the paper 

will focus on separate earnings. The sample includes individuals who reported separate 

earnings of at least $100 per week in 1989 prices. 

 

4. Trends and Differences in the Educational Earnings Premium 

 

The overall trend in real weekly earnings appears to be quite similar for 

wage/salary employees and the self-employed in the 1980's.  Table 1 shows that real 

weekly separate earnings dropped by approximately 3.5 percent for wage/salary 

employees and by 4.1 percent for the self-employed. Using the combined earnings 

measure, it appears that the decline is about half of what the separate earnings measure 

indicates for the self-employed, 1.9 percent, while it is almost unaffected for wage/salary 

workers, a decrease of 3.2 percent. 

To analyze the changes in the educational earnings premium, five educational 

attainment groups are defined. The first group consists of individuals with less than 12 

years of schooling. This group will interchangeably be referred to as high school 

dropouts. The second groups is persons with 12 years of education, roughly high school 

graduates. A group for 13 to 15 years of schooling is created, which will be designated as 

some college. The last two groups are 16 years of education, which corresponds 

                                                                                                                                                 
immigrants and natives. An interaction dummy variable between immigrant and self-employment status is 
also included to control for differences between wage/salary and self-employed immigrants. 
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approximately to college graduates, and more than 16 years, or roughly post-graduate 

education2.  

The changes in earnings by schooling levels in the 1980's display quite different 

pictures for the two groups, as can be seen in Table 1.Wage/salary workers with less than 

12 years of education displayed a drop in earnings of approximately 18.5 percent. The 

decline for the self-employed with the same educational attainment level was roughly 11 

percent. For the wage/salary sector, real wage/salary earnings dropped by 12.3 percent 

for high school graduates and by 5.2 percent for individuals who have between 13 and 15 

years of schooling while it increased by 3.1 percent for college graduates. The greatest 

increase for employees over the decade was for the most educated group whose earning 

increased by slightly more than 14 percent.  

The earnings of the self-employed dropped by roughly the same percentage for 

the three non-college degree groups, that is, by about 10-11 percent. For self-employed 

college graduates earnings decreased as well, but by less, only 3.5 percent. The only 

group of self-employed that showed an increase in earnings was the post graduate group. 

The earnings increased by 13.1, only by one percent less than the increase for this 

educational attainment group of wage/salary workers.  

Changes in the relative earnings between schooling groups in the 1980's appear to 

be less dramatic for the self-employed than for wage/salary workers. The gap between the 

highest and lowest educated employees grew by 32.6 percent. For the self-employed this 

                                                 
2 The 1990 Census codes educational attainment differently from the 1980 Censuses. In the 1990 data, I 
recoded years of schooling in the following way. No school completed, nursery school and kindergarten are 
recoded as 0 years of schooling; first through fourth grade are recoded as 2.5 years; fifth through eighth 
grade as 6.5 years; ninth grade as 9 years; tenth grade as 10 years; eleventh grade or twelfth grade without a 
high school diploma as 11 years; high school graduate as 12 years; some college, no degree as 13 years; 
associate degree as 14 years; bachelor’s degree as 16 years; master’s degree as 17 years and professional or 
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gap increased by 24.1 percent. Wage/salary college graduates increased their earnings 

advantage over high school dropouts by 21.6 percent while the earnings advantage for 

self-employed college graduates increased by only 7.5 percent over the decade. This 

suggests that earnings inequality did not increase as much for the self-employed as it did 

for employees. The trends are quite similar using combined earnings. 

It is possible that the differences in changes in real earnings between wage/salary 

and self-employed individuals are due to differences in the changes in the educational 

distribution. In order for the wage of the highly educated to grow relative to the less 

educated during a period in which the relative supply of highly educated workers grew, 

as was the case in the 1980's, the increase in relative demand of educated workers must 

have been dominating the supply change. If there has been a greater increase in the 

supply of relatively educated workers among the self-employed during the decade, this 

might explain the smaller differences in the changes in earnings between educational 

attainment groups. However, Table 2 shows that the trends in higher schooling levels 

during the 1980's are quite similar for the self-employed and wage/salary workers. If 

anything, the self-employment sector may not have displayed as great of an increase in 

the supply of relatively skilled individuals. This suggests that we would expect a greater 

increase in the earnings of the relatively highly educated entrepreneurs than the relatively 

highly educated workers. Differences in changes in the relative supply of highly educated 

workers do not appear to offer a good explanation of the difference in earnings trends 

over educational attainment groups between the self-employed and employees. 

                                                                                                                                                 
doctorate degree as 20 years. It should be noted that the effect of the change in coding on comparisons of 
educational attainment between census years is unknown. 
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The educational earnings premium and changes in it over the decade also differ 

between the two groups. Table 3 shows that there has been a dramatic increase in returns 

to education among wage/salary workers. Table 3 also shows that the increase in returns 

to education has been substantially lower for the self-employed. For example, the average 

college educated wage/salary worker increased his earnings advantage over the average 

high school dropout by 21.6 percent. The increase for the self-employed group is only 

about one third, or 7.5 percent. Furthermore, it appears that self-employed individuals 

with high school degree or more, but no college degree, have barely, if at all, increased 

their earnings advantage over high school dropouts. 

The observed differences in the changes of the educational earnings premium are, 

on the surface, consistent with the model prediction of smaller increases in the schooling 

premium for the self-employed. However, there are many factors that need to be 

controlled for to reliably test the predictions of the model. 

The greater increase in the earnings premium of wage/salary workers relative to 

the self-employed may be caused by changes in wage setting institutions. For example, 

the drop in unionization rates has been shown to cause a decrease in the economic 

position of the relatively less educated workers (see for example Blackburn, Bloom and 

Freeman, 1991 and Freeman, 1993). Since the self-employed are clearly not unionized, 

any changes in earnings inequality and the educational earnings premium caused by the 

decline in union membership rates will only affect workers in the wage/salary sector. The 

impact is most likely to affect "between-industry" earnings differentials since 

unionization rates vary substantially across industries. A comparison of changes in 

returns to education by industry will partially control for the decline in unionization rates. 
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It should also be noted that union density has only been found to explain a relatively 

small part of the earnings premium. Freeman (1993) estimates that between 15 and 40 

percent of the increase in the college premium can be attributed to the downward trend in 

union participation rates. 

Educational earnings premiums are presented by 10 broadly defined industries in 

Table 4. There is considerable variation in returns to education over industries. There are 

also differences in these returns between the wage/salary sector and the self-employment 

sector in a particular industry. More importantly to this paper, the increase in the earnings 

premium from education in the 1980's is less for the self-employed in virtually all 

industries, and the earnings premium has even declined in some industries.  

 

5. Econometric Results 

 

There are numerous factors that may have affected the educational earnings 

premium differently for wage/salary workers and the self-employed. Potential factors 

include changes in, and composition of, individuals’ geographic location, marital status, 

disability, immigrant status, returns to labor market experience and industrial 

composition. To account for these factors regressions of log weekly earnings functions 

are estimated.   

The educational earnings premium will be measured in the same way as above, 

i.e. the difference in earnings between individuals with less than 12 years of education 

and the four groups defined by 12 years (ED12 in the earnings equation below), 13 to 15 

years (ED1315), 16 years (ED16) and more than 16 years of schooling (ED1720). The 
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model includes the latter four variables, using the lowest educational attainment group, 

high school dropouts, as the reference group. The model also includes dummy variables 

for self-employment, a 1990 period effect and interactions of these with each other and 

the education dummies.  The full model is presented in the equation below.  
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iiiii
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The estimated coefficients are to be interpreted in the following way. The 

estimated coefficient on the 1990 period effect,ϕ̂ , is the change in log weekly earnings 

from 1979 to 1989 for wage/salary high school dropouts. The estimated coefficient on the 

interaction between self-employment and the period effect, υ̂ , is consequently the 

difference in the change of earnings for high school dropouts between employees and the 

self-employed. The estimated education coefficients, jτ̂ 's, are the educational earnings 

premiums for wage/salary worker in 1979. The differences in the premiums, in 1979, 

between the self-employed and workers are shown by the jλ̂ 's. The 1979-89 change in 

the wage/salary schooling premium is estimated by the jδ̂ 's while the difference in the 

change between the two sectors is estimated by the jγ̂ 's.  

Based on the results of the estimated earnings function, the four testable 

predictions discussed above can be tested by the following hypotheses. 

1) The self-employed experienced a smaller increase in the education premium, 

H0: 0ˆ <jγ . 
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2) The earnings of the least educated self-employed increased relative to the 

earnings of the least educated wage/salary workers,  

H0: 0ˆ >υ . 

The next two hypotheses follow from the idea that in some occupations a 

postgraduate degree is required, so that it will be more difficult to distinguish any 

differences between highly educated employees and self-employed individuals in 

these occupations. 

3) The difference in the change in the schooling premium between the two 

sectors is expected to be less for the post-graduate attainment group than for 

the college group,  

H0: 43 ˆˆ γγ > . 

4) Excluding the occupations for which at least a college degree is required will 

increase the difference in the change over the decade in the educational 

earnings premium for the most educated group,  

H0:  ˆˆ̂
44 γγ > , where γ̂̂ indicates the estimated coefficient from the restricted 

sample. 

Although, these hypothesis tests can be performed on each model estimated, I will 

mostly restrict discussion of the tests to the most fully specified model. The reason for 

this is that the estimated coefficients will be biased in the simpler models due to omitted 

variables. Clearly, if the most specific model also suffers from omitted variable bias, the 

test results are questionable. However, the most sophisticated model is the model most 

likely to withstand this problem. Furthermore, this model adjusts for the factors most 
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commonly controlled for in earnings functions estimated in the labor economics 

literature. 

The results from estimating equation 1 without the vector X are shown in Table 5 

as Model 1. Note that these coefficients can be used to identify the identical values shown 

in Table 3. However, it is possible that some of the differences in the changes in the 

educational earnings premium between wage/salary employees and the self-employed 

can be explained by differences in changes in, and composition of, individuals 

geographic location, marital status, disability and immigrant status. To control for this 

possibility, all of the above mentioned variables are added to the vector X, in addition to 

interactions with both self-employment and a 1990 period effect. Model 2 in Table 5 

shows the results when controls for these factors are included. 

 The estimated changes in the education premium between 1979 and 1989 for 

wage/salary workers are represented by the jδ̂ 's from the earnings equation. The changes 

in the schooling premiums for the self-employed are denoted by the sum jj γδ ˆˆ + . The 

changes in educational earnings premium based on the estimated models in Table 5 are 

shown in Table 6. The p-values from tests of no change in the schooling premiums are 

also presented in Table 6. For wage/salary workers, these are calculated from the 

hypothesis test H0: 0ˆ =jδ . For the self-employed the null hypothesis is 0ˆˆ =+ jj γδ .  

The above mentioned controls appear to have only a small effect on the estimated 

1979 schooling premium, the jτ̂ 's and jλ̂ 's, for both the self-employed and wage/salary 

workers. However, the change in the premium over the decade declines when the vector 

X is added to the model. The effect is particularly strong for the change in the difference 
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in earnings between wage/salary high school dropouts and high school graduates. The 

earnings premium for high school graduates drops from 6 to 3.5 percent for wage/salary 

workers while it remains around 1 percent for the self-employed. In other words, almost 

half of the increase in the high school premium for employees can be explained by the 

factors included in the vector X.  Furthermore, the increase in the high school and "some 

college" premium is insignificant for the self-employed while for employees the 

estimated increases were 3.5 and 9.5 percent respectively, according to model 2. The 

college premium increased in the 1980's for both groups but by considerably less for the 

self-employed, 17.3 and 6.0 percent respectively. 

 It is also necessary to control for labor market experience in the earnings model. It 

is particularly important for the model to allow for possible differences in changes in 

returns to experience since it has been found that returns to experience also changed in 

the 1980's (see for example Katz and Murphy, 1992). Model 3 in Table 5 adds a quartic 

in labor market experience, where experience is measured as age - years of schooling - 6. 

These variables are also interacted with self-employment and a 1990 period effect.  

Adding the experience controls to the earnings function alters the estimated 

changes in the schooling premiums substantially. The change in the high school premium 

for wage/salary workers drop from 3.5 to 0.9 percent. The estimated change in the 

earnings premiums for some college and college graduates decline from 9.4 to 5.4 

percent and from 17.3 to 14.7 percent respectively for employees.  The results in Model 3 

indicate a decrease, although not significant, in the change in the high school premium 

for the self-employed. The model also implies a decrease of 2.7 percent, which is 

statistically significant, in the premium for some college. The increase in the college 
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premium for the self-employed was substantially lower than for wage/salary workers. 

Model 3 indicates an increase by 14.7 percent for employees while the self-employed 

experienced an increase by only 2.8 percent. The difference in the increase in the 

schooling premium for individuals with postgraduate training is substantially smaller. 

Wage/salary workers and entrepreneurs in this schooling group increased their earnings 

advantage over high school dropouts by 21.2 percent and 17.9 percent respectively.  

The self-employed appear to have experienced quite different changes in returns 

to education in the 1980's, compared to employees. The differences in the change of all 

the schooling premiums between wage/salary workers and the self-employed are 

consistent with the predictions of the signaling model described above. This is true when 

changes in geographic location, marital status, disability, immigrant status and labor 

market experience are controlled for.  

However, as discussed earlier, changes in industrial composition and the decline 

in unionization rates might explain somewhat the different trends in schooling premiums 

between the two sectors. The impact is most likely to affect between industry earnings 

differentials since unionization rates vary substantially across industries. A comparison of 

changes in returns to education by industry will partially control for the decline in 

unionization rates. Hence, industry dummies and these dummies interacted with both a 

1990 period effect and self-employment are added to the vector X in model 3. Interaction 

variables between the industries, self-employment and the 1990 period effect allow for 

different changes in earnings over the decade for the two sectors. The estimated results 

are presented in table 5 as model 4. 
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 As expected, the estimated changes in education premiums decline somewhat 

when the industry dummies and interactions are added. The high school premium for 

wage/salary workers is estimated to have increased by about 0.5 percent, a slight drop 

compared to the results in model 3. For the self-employed, the model again estimates a 

statistically non-significant decrease in the high school premium. The 1979-89 change in 

the wage/salary premium for some college is now 4.6 percent. The premium for this 

educational attainment group among the self-employed decreased by 2.8 percent over the 

decade, according to model 4. The college premium increased by 12.8 percent for 

employees and by 2.3 percent for the entrepreneurs. The college premium appears to 

have increased by less than one fifth of the wage/salary premium increase for the self-

employed. Postgraduate education increased earnings relative to high school dropouts by 

19.2 percent for workers and by 14.3 percent for the self-employed. I will next turn to the 

testable predictions of the signaling model. The hypotheses tests will be based on the 

estimated results of Model 4 in Table 5. The conclusions based on these test results also 

hold for the simpler models. 

The first null hypothesis tested, that the self-employed displayed smaller 

increases, or even possibly decreases, in the educational earnings premium, is accepted 

for all schooling groups except high school graduates. This test is performed on the 

estimated iγ̂ 's. The estimated coefficient on 1990**12 SEED , 1̂γ , is negative but 

insignificant. However, the results also indicate that high school graduate employees did 

not experience any increase in their earnings advantage over high school dropouts. 

The second prediction of the signaling model to be tested is whether the least 

educated entrepreneurs increased their earnings relative to the least educated employees. 
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The null hypothesis can be tested based on the estimated coefficient on the interaction 

between self-employment and the 1990 period effects,υ̂ . The null hypothesis of equal 

change is rejected. The earnings of the self-employed in this schooling group grew by 

10.2 percent more than it did for wage/salary high school dropouts. 

The third hypothesis tests whether the difference in the change of the educational 

earnings premium between the two sectors is less for the post-graduate group than for the 

college group. It is expected that the earnings of the most educated self-employed 

individuals will be influenced more by the changes in the earnings of wage/salary 

workers than the earnings of the relatively less educated entrepreneurs. The reason for 

this prediction is that a greater proportion of the self-employed in this education group 

either has to have a higher degree to practice their profession or have to obtain a 

credential to signal their ability to potential customers. Hence, the earnings trend of the 

highly skilled in the two sectors are expected to be more similar than the changes in 

earnings of the relatively less skilled. The null hypothesis of equal change in the 

schooling premium for the college and post-graduate group is rejected at the 1 percent 

level.  

The fourth hypothesis tests if omitting the sub-sample of the occupations for 

which at least a college degree is required in order to work increases the difference in the 

change in the schooling premium of the most educated. To test this hypothesis Model 4 

was re-estimated without individuals in occupations that are likely to require at least a 

college degree3. The results are presented as Model 5 in Tables 5 and 6. Excluding these 

occupations changes the estimated increase in the schooling premium very little for 

                                                 
3 This omitted group consists of architects, accountants, engineers, physicians, dentists, veterinarians, 
optometrists, podiatrists, pharmacists and lawyers. Mean years of schooling for this sub-sample is 16.82. 
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wage/salary workers. The greatest impact is, expectedly, on the change in the earnings 

advantage of the most educated workers, which decreases from 19.2 percent to 15.6 

percent. Excluding these occupations decreases the estimated coefficients for the 

difference between the two sectors in the change over the decade. There is however one 

exception. The absolute value of 4γ̂ , the estimated coefficient on the variable interacting 

the dummy variables for more than 16 years of education, self-employment and the 1990 

period effect, is slightly higher when the restricted sample is used. 4γ̂  is the only 

estimated iγ̂  that increases in an absolute sense when Model 4 is re-estimated using the 

restricted sample. This indicates that excluding the occupations for which at least a 

college degree is required increases somewhat the difference in the change over the 

decade in the educational earnings premium for the most educated group. There appears 

to be some support, although quite weak, for acceptance of the fourth hypothesis. 

Overall, I find evidence of support for the four testable predictions of the model 

presented. The changes observed in the U.S. in the 1980's is consistent with what a 

signaling model predicts from a change from a human capital regime to a quality 

signaling regime in response to an exogenous shock. That is, if we move from an 

equilibrium with relatively low schooling levels to one with higher average attainment 

levels, we would observe both an increase in educational attainment and in the 

educational earnings premium.  
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6. Summary and Conclusions 

 

In this paper I pose the question whether a signaling model can explain the 

observed increase in the educational earnings premium in the 1980's, as was suggested by 

Krugman (1998), and consequently the increase in earnings inequality over this period. I 

derive testable predictions of a signaling model and use data from the 1980 and 1990 

U.S. Censuses to perform hypothesis tests of these predictions. Since the self-employed 

have no incentive to invest in a costly signal to show to employers their productivity, a 

change in the schooling equilibrium should not affect their earnings. The self-employed 

can in essence be used as a control group for testing the predictions of the signaling 

model. 

Both wage/salary workers and the self-employed displayed increases in 

educational attainment in the 1980's. The self-employed are found to have displayed 

significantly lower increases, and even some decreases, in the educational earnings 

premium over the last decade. This is true when several controls allowing for differences 

between the self-employed and wage/salary workers, including labor market experience 

and changes in industrial composition, are incorporated in the earnings model. The 

findings are consistent with the predictions of a signaling model. 

The findings in this paper suggest that the signaling model may indeed predict the 

observed changes in the schooling premium that are not consistent with the predictions of 

the human capital model. A change in equilibrium due to an exogenous shock is shown to 

predict the observed changes in the educational distribution and returns to education. 
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Table 1. 
Changes in Real Log Weekly Earnings for  

Males Aged 18-64, 1979-1989. 
 

 Separate Earnings Combined Earnings 
 Wage/Salary Self-Employed Wage/Salary Self-Employed
  

All -0.0353 -0.0412 -0.0324 -0.0192
Educational Attainment  
   Less Than 12 Years -0.1847 -0.1098 -0.1840 -0.1001
   12 Years -0.1235 -0.1002 -0.1221 -0.0895
   13-15 Years -0.0525 -0.0967 -0.0499 -0.0806
   16 Years 0.0313 -0.0350 0.0356 -0.0062
   More than 16 Years 0.1416 0.1314 0.1493 0.1562

 
 
 
 
 
 
 
 

Table 2. 
Educational Distribution for Males Ages 18-64, 1980 and 1990. 

 
 1980 1990 Change 1980-1990
 Wage/ Self- Wage/ Self- Wage/ Self- 
 Salary Employed Salary Employed Salary Employed
  

Educational Attainment  
   Less Than 12 Years 22.6% 20.9% 16.3% 15.4% -6.3% -5.5%
   12 Years 39.2% 32.4% 31.6% 27.2% -7.7% -5.2%
   13-15 Years 17.1% 17.0% 27.1% 25.6% 9.9% 8.5%
   16 Years 11.2% 11.4% 16.3% 15.6% 5.1% 4.2%
   More than 16 Years 9.8% 18.3% 8.8% 16.2% -1.0% -2.0%
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Table 3. 
Educational Log Weekly Earnings Differentials,  

Relative to Less Than 12 Years of Schooling, 1979-1989. 
 

1979 1989 Change 
  1979-89 

Separate Earnings  
  Wage/Salary  
    12 Years 0.1321 0.1933 0.0612 
    13-15 Years 0.2404 0.3725 0.1321 
    16 Years 0.4427 0.6586 0.2159 
   More than 16 Years 0.5672 0.8934 0.3263 
  Self-Employed  
    12 Years 0.1062 0.1158 0.0095 
    13-15 Years 0.1735 0.1865 0.0131 
    16 Years 0.3985 0.4732 0.0747 
    More than 16 Years 0.6999 0.9411 0.2412 
  
Combined Earnings  
  Wage/Salary  
    12 Years 0.1324 0.1943 0.0619 
    13-15 Years 0.2422 0.3764 0.1341 
    16 Years 0.4455 0.6651 0.2195 
   More than 16 Years 0.5750 0.9083 0.3332 
  Self-Employed  
    12 Years 0.1321 0.1428 0.0107 
    13-15 Years 0.2258 0.2454 0.0196 
    16 Years 0.4779 0.5718 0.0940 
    More than 16 Years 0.7766 1.0329 0.2563 
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Table 4. 
Educational Earnings Premiums, Relative to Less Than 12 Years of Schooling, 1979-1989, by Industry.  

 
Earnings Measure: Separate Earnings 

  Schooling Group 1979 1989 Change 1979-89 
    Industry Wage/Salary Self-Employed Wage/Salary Self-Employed Wage/Salary Self-Employed
  12 Years  
    Construction 0.1289 0.0745 0.1659 0.1055 0.0370 0.0309
    Manufacturing 0.1417 0.1435 0.1828 0.1406 0.0411 -0.0029
    Transportation 0.1190 0.1250 0.1891 0.0504 0.0702 -0.0746
    Wholesale Trade 0.1294 0.1583 0.1722 0.1251 0.0428 -0.0332
    Retail Trade 0.1218 0.0828 0.1845 0.1165 0.0627 0.0337
    Financial 0.2500 0.0565 0.2469 0.0102 -0.0031 -0.0464
    Business Services 0.1400 0.0703 0.1534 0.0773 0.0133 0.0070
    Health Services 0.0885 0.1005 0.0912 0.2852 0.0028 0.1847
    Professional Services 0.1895 0.2883 0.1995 0.0429 0.0101 -0.2454
    Other 0.0248 0.1711 0.2497 0.2391 0.2249 0.0680

 
  13-15 Years  
    Construction 0.2311 0.1238 0.3388 0.1229 0.1077 -0.0009
    Manufacturing 0.2753 0.1355 0.3823 0.1793 0.1070 0.0438
    Transportation 0.1683 0.0962 0.3031 0.0645 0.1348 -0.0317
    Wholesale Trade 0.2856 0.2077 0.3885 0.3189 0.1029 0.1113
    Retail Trade 0.2399 0.1230 0.3458 0.1602 0.1059 0.0372
    Financial 0.3854 0.0957 0.4974 0.0588 0.1121 -0.0368
    Business Services 0.2965 0.1464 0.3477 0.1690 0.0512 0.0225
    Health Services 0.2223 0.0530 0.3230 0.2501 0.1007 0.1970
    Professional Services 0.2973 0.4843 0.3899 0.1814 0.0926 -0.3029
    Other 0.1276 0.2443 0.4414 0.3025 0.3138 0.0582
Continued..  
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Table 4 Continued: 
Educational Earnings Premiums, Relative to Less Than 12 Years of Schooling, 1979-1989, by Industry. 

 
Earnings Measure: Separate Earnings 
  Schooling Group 1979 1989 Change 1979-89 
    Industry Wage/Salary Self-Employed Wage/Salary Self-Employed Wage/Salary Self-Employed
  
  16 Years  
    Construction 0.4297 0.1935 0.6307 0.3529 0.2010 0.1594
    Manufacturing 0.5339 0.3753 0.7101 0.3892 0.1763 0.0139
    Transportation 0.2779 0.0560 0.5136 0.0975 0.2357 0.0416
    Wholesale Trade 0.5286 0.4034 0.7526 0.5885 0.2240 0.1850
    Retail Trade 0.4235 0.2459 0.6449 0.3301 0.2213 0.0842
    Financial 0.5778 0.2085 0.7930 0.2855 0.2152 0.0770
    Business Services 0.5685 0.3219 0.6795 0.3837 0.1110 0.0618
    Health Services 0.4576 0.4817 0.6431 0.7766 0.1855 0.2949
    Professional Services 0.4068 0.8498 0.5590 0.5771 0.1522 -0.2727
    Other 0.4728 0.3608 0.7986 0.5005 0.3258 0.1397
  
  More Than 16 Years  
    Construction 0.4998 0.1297 0.8099 0.3287 0.3101 0.1991
    Manufacturing 0.6764 0.2508 0.9534 0.3973 0.2770 0.1465
    Transportation 0.3881 0.1846 0.7005 0.3438 0.3124 0.1592
    Wholesale Trade 0.6278 0.2586 0.9504 0.5790 0.3226 0.3204
    Retail Trade 0.4644 0.1667 0.8422 0.2422 0.3778 0.0755
    Financial 0.7574 0.2134 1.1517 0.4095 0.3943 0.1961
    Business Services 0.7387 0.3183 0.9147 0.3104 0.1760 -0.0079
    Health Services 0.9009 0.8712 1.1986 1.2101 0.2977 0.3389
    Professional Services 0.5738 0.9132 0.8112 0.9248 0.2374 0.0116
    Other 0.6806 0.7806 1.1232 0.8074 0.4426 0.0268
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Table 5. 
OLS Models of Log of Weekly Real Earnings for Males Aged 18-64.  

 
Note: t-statistics appear in parentheses. All observations with a reported weekly earnings of less than $100 in $1989 or who 

reported working less than 40 weeks in the census year are excluded. The number of observations is 1,098,510 for Models 1 through 4 
and 1,029,923 for Restricted Sample Model 5. 

Coeff- Separate Earnings Combined Earnings 
 icient Model 1 Model 2 Model 3 Model 4 Model 5 Model 1 Model 2 Model 3 Model 4 Model 5 

 
Constant  6.0811 5.6405 5.1416 5.0815 5.0734 6.0837 5.6432 5.1421 5.0809 5.0730 

 (3748.53) (2090.70) (1245.94) (1071.43) (1053.40) (3720.62) (2075.38) (1236.36) (1062.62) (1042.63) 
1990 Census Effect ϕ -0.1847 -0.1271 -0.1890 -0.1743 -0.1834 -0.1840 -0.1264 -0.1898 -0.1737 -0.1830 

 (-75.06) (-33.29) (-30.29) (-23.80) (-24.59) (-74.19) (-32.84) (-30.18) (-23.53) (-24.29) 
Self-Employed φ -0.0510 0.0321 0.0329 0.0775 0.1299 0.0430 0.0699 0.0327 0.0871 0.1210 

 (-8.23) (3.79) (1.55) (3.33) (5.05) (6.89) (8.19) (1.53) (3.71) (4.66) 
Self-Employed*1990 Census υ 0.0749 0.0381 0.1247 0.1018 0.1380 0.0838 0.0495 0.1801 0.1412 0.1809 

 (8.04) (4.29) (3.96) (2.97) (3.70) (8.93) (5.53) (5.68) (4.09) (4.80) 
12 Years of Education τ1 0.1321 0.1283 0.2004 0.2029 0.2005 0.1324 0.1288 0.2015 0.2039 0.2015 

 (64.85) (65.73) (102.82) (105.71) (104.57) (64.50) (65.49) (102.56) (105.35) (104.02) 
13-15 Years of Education τ2 0.2404 0.2277 0.3117 0.3261 0.3221 0.2422 0.2296 0.3144 0.3283 0.3244 

 (97.26) (96.19) (132.41) (139.68) (136.70) (97.23) (96.27) (132.49) (139.49) (136.27) 
16 Years of Education τ3 0.4427 0.4225 0.5303 0.5586 0.5455 0.4455 0.4256 0.5343 0.5617 0.5492 

 (157.03) (156.88) (198.68) (208.31) (193.83) (156.80) (156.81) (198.59) (207.79) (193.15) 
More than 16 Years of Education τ4 0.5672 0.5340 0.6380 0.7050 0.6618 0.5750 0.5419 0.6467 0.7127 0.6682 

 (192.25) (189.62) (228.43) (241.28) (211.57) (193.38) (190.95) (229.77) (241.92) (211.44) 
12 Years*1990 Census δ1 0.0612 0.0345 0.0088 0.0048 0.0053 0.0619 0.0350 0.0093 0.0055 0.0060 

 (20.02) (11.72) (3.02) (1.67) (1.85) (20.10) (11.81) (3.18) (1.91) (2.08) 
13-15 Years*1990 Census δ2 0.1321 0.0940 0.0542 0.0460 0.0444 0.1341 0.0958 0.0559 0.0479 0.0462 

 (38.81) (28.71) (16.76) (14.32) (13.73) (39.09) (29.02) (17.13) (14.79) (14.17) 
16 Years*1990 Census δ3 0.2160 0.1733 0.1467 0.1283 0.1227 0.2195 0.1766 0.1500 0.1318 0.1258 

 (56.14) (46.95) (40.24) (34.96) (32.01) (56.62) (47.47) (40.83) (35.61) (32.50) 
More than 16 Years*1990 Census δ4 0.3263 0.2716 0.2125 0.1919 0.1559 0.3332 0.2782 0.2189 0.1981 0.1614 

 (75.93) (66.08) (52.68) (45.48) (34.41) (76.94) (67.17) (53.84) (46.56) (35.28) 
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Table 5 Continued:            
12 Years*Self-Employed λ1 -0.0259 -0.0302 -0.0900 -0.1067 -0.1047 -0.0003 -0.0048 -0.0667 -0.0848 -0.0830 

 (-3.26) (-3.99) (-12.01) (-14.44) (-14.19) (-0.04) (-0.64) (-8.83) (-11.38) (-11.12) 
13-15 Years*Self-Employed λ2 -0.0669 -0.0691 -0.1231 -0.1762 -0.1713 -0.0164 -0.0181 -0.0742 -0.1300 -0.1248 

 (-7.22) (-7.82) (-13.99) (-20.07) (-19.38) (-1.75) (-2.03) (-8.36) (-14.68) (-13.98) 
16 Years*Self-Employed λ3 -0.0442 -0.0423 -0.1167 -0.2457 -0.2426 0.0324 0.0335 -0.0428 -0.1667 -0.1659 

 (-4.22) (-4.24) (-11.80) (-24.02) (-22.70) (3.07) (3.33) (-4.30) (-16.16) (-15.37) 
More than 16 Years*Self-Employed λ4 0.1327 0.1389 0.0850 -0.2811 -0.3981 0.2016 0.2057 0.1499 -0.1874 -0.2941 

 (14.36) (15.75) (9.47) (-25.34) (-31.67) (21.64) (23.14) (16.57) (-16.76) (-23.16) 
12 Years*S-E*1990 Census γ1 -0.0516 -0.0265 -0.0147 -0.0079 -0.0031 -0.0512 -0.0271 -0.0107 -0.0042 -0.0016 
  (-4.38) (-2.37) (-1.34) (-0.73) (-0.29) (-4.31) (-2.40) (-0.96) (-0.38) (-0.14) 
13-15 Years*S-E*1990 Census γ2 -0.1191 -0.0889 -0.0811 -0.0744 -0.0624 -0.1146 -0.0855 -0.0714 -0.0634 -0.0548 
  (-9.31) (-7.32) (-6.72) (-6.18) (-5.17) (-8.89) (-6.98) (-5.87) (-5.23) (-4.49) 
16 Years*S-E*1990 Census γ3 -0.1412 -0.1137 -0.1185 -0.1055 -0.0891 -0.1256 -0.0993 -0.0973 -0.0880 -0.0721 
  (-9.84) (-8.34) (-8.78) (-7.55) (-6.15) (-8.68) (-7.23) (-7.16) (-6.25) (-4.93) 
More than 16 Years*S-E*1990 Cens γ4 -0.0851 -0.0530 -0.0334 -0.0488 -0.0534 -0.0769 -0.0474 -0.0196 -0.0473 -0.0441 
  (-6.29) (-4.12) (-2.58) (-3.05) (-2.94) (-5.64) (-3.66) (-1.50) (-2.93) (-2.40) 

 
Includes Occupations with Degree 
Requirement 

 Yes Yes Yes Yes No Yes Yes Yes Yes No 

Industry Controls  No No No Yes Yes No No No Yes Yes 
Labor Market Experience Controls  No No Yes Yes Yes No No Yes Yes Yes 
Additional Controls  No Yes Yes Yes Yes No Yes Yes Yes Yes 

 
R-Squared  0.1438 0.2378 0.3167 0.3411 0.3238 0.1602 0.2437 0.3220 0.3458 0.3236 
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Table 6. 
Estimated Changes in the Educational Earnings Premium, 1979-89. 

 
Note: P-values for tests of no change in the earnings premium appear in parentheses. The 
calculated changes are based on the estimated coefficients presented in Table 5. Hence, 
model numbers correspond to the model numbers in Table 5. 

 Estimated Change in Education Premium 
 Model 1 Model 2 Model 3 Model 4 Model 5 

Separate Earnings  
  Wage/Salary  
    12 Years 0.0612 0.0345 0.0088 0.0048 0.0053
 (0.0001) (0.0001) (0.0025) (0.0944) (0.0643)
    13-15 Years 0.1321 0.0940 0.0542 0.0460 0.0444
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
    16 Years 0.2160 0.1733 0.1467 0.1283 0.1227
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
    More than 16 Years 0.3263 0.2716 0.2125 0.1919 0.1559
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
  Self-Employed  
    12 Years 0.0096 0.0080 -0.0059 -0.0031 0.0022
 (0.4019) (0.4590) (0.5763) (0.7663) (0.8373)
    13-15 Years 0.0130 0.0051 -0.0269 -0.0284 -0.0180
 (0.2894) (0.6601) (0.0211) (0.0144) (0.1208)
    16 Years 0.0748 0.0596 0.0282 0.0228 0.0336
 (0.0001) (0.0001) (0.0300) (0.0911) (0.0162)
    More than 16 Years 0.2412 0.2186 0.1791 0.1431 0.1025
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Combined Earnings  
  Wage/Salary  
    12 Years 0.0619 0.0350 0.0093 0.0055 0.0060
 (0.0001) (0.0001) (0.0015) (0.0561) (0.0379)
    13-15 Years 0.1341 0.0958 0.0559 0.0479 0.0462
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
    16 Years 0.2195 0.1766 0.1500 0.1318 0.1258
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
    More than 16 Years 0.3332 0.2782 0.2189 0.1981 0.1614
 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
  Self-Employed  
    12 Years 0.0107 0.0079 -0.0014 0.0013 0.0044
 (0.3510) (0.4657) (0.8960) (0.9002) (0.6753)
    13-15 Years 0.0195 0.0103 -0.0155 -0.0155 -0.0086
 (0.1154) (0.3826) (0.1864) (0.1836) (0.4673)
    16 Years 0.0939 0.0773 0.0527 0.0438 0.0537
 (0.0001) (0.0001) (0.0001) (0.0013) (0.0001)
    More than 16 Years 0.2563 0.2308 0.1993 0.1508 0.1173

 (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
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