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Figure 13: Age Profiles of the Mean Income from Part-time Paid-Employment (Non-college)
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Figure 15: Age Profiles of the Mean Net Worth

7.2.1 Preference

The estimated rate with which all individuals discount utility values a year ahead is 97.56%.
This means that the annual discount rate is 2.50%. Now, I turn attention to the CRRA co-
efficient.®® With the CRRA form of utility, u = ¢! %0 /(1 — ), the coefficient of relative risk
aversion is 1, the intertemporal elasticity of substitution in consumption is s, '. The typical
estimated value for f; in the literature is around —2. The estimated CRRA constants both
for Type 1 and for Type 2 are much lower (0.483 and 0.472, respectively) than those in the
macro literature, which is consistent with the recent studies that use micro data to estimate
the parameter (e.g. Keane and Wolpin (2001), Gourinchas and Parker (2002), Keane and
Imai (2004)). In these studies, the estimated values typically range between 0.5 and 2. Inter-
estingly, this study’s estimate for 1, is also close to Goeree, Holt, and Palfrey’s (2002), who
estimate the CRRA coefficient by laboratory experiments of generalized matching pennies
games [, = 0.440. This low value for risk aversion also affects the individual’s propensity
to become a self-employer presumably because the estimated variance of income from self-
employment is much higher than that from (full-time) paid-employment. If compared with
the studies on entrepreneurship, my CRRA constant implies less risk averse individuals: In
his estimation, Buera (2008a) does not estimate f, (in his notation o) and sets p, = 1.50
throughout.”® Mondragon-Velez (2006) gives the estimate, i, = 1.03 (in his notation ¢).>
My estimation results imply that nonpecuniary factors are important in explaining ob-
served patterns of labor choice. The estimated value for disutility from self-employed work

%Evans and Jovanovic (1989) assume that individuals are risk neutral, while Buera (2008a,b) and
Mondragon-Velez (2007) consider the CRRA utility. None of these papers takes into account labor disutility.

%6n his study on effects of borrowing constraints on small manufacturing owner-firms in Ghana, Schiindeln
(2006) p; = 0.50.

5"Mondragon-Velez (2007) does not consider heterogeneity in risk attitude.
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in the first year of any spell (317.3 for Type 1 and 334.9 for Type 2) is twice as large as that
from (full-time) paid work (164.9 for Type 1 and 179.9 for Type 2). Notice also that the
estimated values for benefits from continuing self-employment are also high: they are as half
as the values for labor disutility from self-employment. These large values are necessary to
well replicate the observed persistence of self-employment. In the previous studies on self-
employment, there were no estimates on nonpecuniary costs/benefits of entrepreneurship.
Hamilton (2000) gives empirical findings that support the idea that self-employment offers
significant nonpecuniary benefits. Specifically, in the data he uses (constructed from the
1984 panel of the Survey of Income and Program Participation (SIPP)), Hamilton (2000)
finds that many self-employers experience lower earnings growth than wage workers do as
well as lower earnings in initial periods of self-employment. He also finds little evidence
that suggests that the earnings differential reflects the selection of low-ability individuals
into self-employment. In the present study, I observe the higher mean and median incomes
from self-employment than those from full-time paid-employment for each age in the age
profiles of income. This finding is in contrast to Hamilton’s (2000), though nonpecuniary
benefits play important roles in replicating the age patterns of labor supply.?® Mondragon-
Velez ’s (2006) unsatisfactory high estimates for entrepreneurial earnings may result from
his exclusion of nonpecuniary factors. Without incorporating nonpecuniary costs/benefits of
entrepreneurial work into a dynamic model, it may be very difficult to well capture dynamic
aspects of self-employment in terms of both labor supply and income realization.

7.2.2 Entrepreneurial Production Function

My formulation allows for the coeflicient of capital returns in the entrepreneurial produc-
tion function to differ by schooling. The estimated value for the college educated is 0.16
(= @ + @) while that for the non-college educated is 0.17 (= @g). This finding is consistent
with an observation is that college educated self-employers are more likely in the service
industry while in non-college educated self-employers are more likely in the construction
industry (Mondragon-Velez (2005)). The estimates for capital returns in the previous litera-
ture are much higher than those obtained here. This is presumably because I incorporate the
component of human capital accumulation into the entrepreneurial production function. In
contrast, Evans and Jovanovic (1989), Buera (2008a) and Mondragon-Velez (2006) estimate
the following entrepreneurial production function:

yi = Ak

where A; is a compound component of nonstochastic and stochastic factors and human
capital accumulation is not taken into account. The estimate of o by Evans and Jovanovic’s
(1989) is 0.22 (it is 0.23 in Xu’s (1998) reestimation). As in the present study, Mondragon-
Velez (2006) considers differences in capital returns by education (non-college and college).
His estimates are: @(non-college) = 0.27 and a(college) = 0.36.

%8 This finding is also consistent with recent studies that show empirical evidence suggesting that self-
employment may derive procedural utility (see e.g. Frey and Benz (2008) and Fuchs-Schiindeln (2008)). The
idea of procedural utility is that people may care not only about the outcomes but about the procedures
that lead to them, and in this study’s context, independent work in self-employment may give workers more
satisfaction (the main difference of the two papers is that the latter allows for preference heterogeneity).
Kawaguchi (2008), using job satisfactin scores in the NSLY79 and controlling for heterogeneity (in self-
reporting one’s own job satisfaction) at individual level, also finds evidence that self-employment gives
workers more satisfaction than wage-employment does.
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Table 11: Comparison with Evans and Leighton (1989, p.531)

Evans and Leighton (1989) | This study
30 0.0085 0.0868
o -0.2417 -0.2723
= 0.1128 0.0067
o -0.4867 -0.1701
Y +7z/50 0.0212 0.0264

Note : In Evans and Leighton (1989), the composite of the coefficients, Jg + ¥;/50,
corresponds to the coefficient for the linear term for wage experience
in the self-employment earnings equation.

7.2.3 Human Capital

Next, consider the estimated income opportunities. The contributions of college education
and more to the human capital component are 25.2% for self-employed work (= %7) and
24.0% for wage work (= 7;’). These values lower estimates if compared with the literature on
college premium in the Mincerian wage equation.®® The difference between self-employment
and paid-employment is small. The first one-year experience of full-time paid-employment
increase the human capital component by 0.9 (= 7§ — (77/100)) percent for self-employment
and 8.4 (= 75 — (77 /100)) percent for paid-employment. These two contrasting numbers are
consistent with Kawaguchi’s (2003) main finding that experience-earnings profiles were flatter
in the human capital function for self-employment. Note, however, that Kawaguchi (2003)
does not distinguish between experience of self-employment and that of wage employment. I
distinguish these two, and the result is that in any spell, the first one-year of self-employment
enhances the human capital component for self-employment by 7.5 (= 5; — %2 /100) percent.
In contrast, ever experience of self-employment enhances the human capital component only
by 0.8 (= %3) percent for self-employment and decreases the human capital component
slightly for paid-employment (—0.3 (= 7;) percent). Table 11 gives a comparison of the
estimates of key parameters with Evans and Leighton’s (1989,p.531). Except the estimate
for the squared term of years in self-employment, the numbers seem close.

7.2.4 Lower Bound for Net Worth

Evans and Jovanovic (1989), Xu (1999), Buera (2008a) and Mondragon-Velez (2006) using
the common notation in the literature k; € [0, Aa;] to express the borrowing constraints. The

estimates of Evans and Jovanovic (1989), of Xu (1999) and of Buera (2008a) are X = 1.75,

X =201 and X = 1.01, respectively. Mondragon-Velez (2006) does not estimate A but
compare various levels of A (A = 1.0, 1.25, 1.50, 1.75 and 2.0). In this study, X is not a

*%Evans and Leighton (1989) provide OLS estimates of log earnings equations for self-employers and wage
workers. The variable for education is years of education. If we multiply these estimates by four, we obtain
41.1% for self-employment and 28.3% for paid-employment. For wage workers only, Heckman, Lochner and
Todd (2008), for example, find, from the 1980 census, that the internal rate of returns for years 12-16 is 11%,
so that the college premium is 44%.
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constant, but a function of state variables. Specifically, the estimate for X is given by
X = X(at, hi, by, age:, educ, type;z)

a

=t
=1—-=

ag

-~

=1 Q(h:7 htltu>aget36duc7 type) )
Qg

By incorporating the parameter estimates into the above equation, we have

Aag, by, by, age;, educ, type; C)
=1+ L. (exp[9.256 + 0.201 - I(educ = college) + 0.355 - I(h] = 1)
Qg

(h)? (age, — 20)°
0.063 - A" — 0.357 - —— — 0.028 - —20) +0.207 - ——+] ).
+ t 100 (age. =20) + 00 )
As a example, this value becomes X=162ifI plug into the function A = 6 (the median
for years of paid employed work; see Table 3), age; = 29 (the median age) and a, = 20008
(the median net worth) for the non-college educated who has never become a self-employer.

7.2.5 Type and the Propensity to Become a Self-Employer

It is interesting to notice that Type 1 individuals (comprising 28.0% of the simulated sample)
and Type 2 individuals (comprising 72.0% of the simulated sample) are not much different
in terms of risk attitude: the difference between the estimated values of Type 1’s CRRA
constant and of Type 2’s is very small. Hence, as opposed to the
intuition behind the modeling by Kihlstrom and Laffont (1979) and by Kanbur (1979),
heterogeneity in risk attitude may play a limited role in explaining the observed character-
istics of the actual data.®® The positive values of the estimated 74 and 74 suggest that
* Type 1 individuals are less productive both as a self-employer and as a wage worker. Type 2
individuals, who are more productive both in self-employment and in wage employment, are
more likely to become a self-employer. Looking at Table 12 that shows the transition rates
for Type 1 and for Type 2, we find that the transition rates from and to self~employment and
from and to full-time paid employment are higher for Type 2 individuals. This may suggest
that the decision to transit into self-employment may not be motivated by innate compar-
ative advantage of one mode over another. The persistence of part-time paid employment,
however, is higher while there is little difference as to the persistence of non-employment.

8 Counterfactual Experiments

One of the attractive features of using a dynamic structural model in empirical studies is
that they can be used to predict the effects of (ex ante) counterfactual changes in exogenous
variables. In this section, I conduct three counterfactual experiments to see their effects
on the formation and continuation of self-employment. For each experiment, I first simulate
behavior under the appropriately defined scenario, and then compare counterfactual behavior
with the baseline behavior.

60 Relatedly, Blanchflower and Oswald (1998, p.30) state that the classical writings such as Knight (1921),
Schumpeter (1939) and Kirzner (1973) emphasized that “attitude to risk is not the central characteristic
that determines who becomes an entrepreneur.”
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Table 12: Transition Matrices for Labor Supply Decisions by Type

Predicted
Overall Labor supply (1)
SE PE PFE NE
Labor supply (t-1) Full-time Part-time
SE
Row % 846 9.6 0.6 52
Column % 91.7 5.7 0.8 8.1
PE. Full-time
Row % 42 856 6.6 35
Columa % 46 508 88 55
PE. Part-time
Row % 24 5222 2409 0.5
Column % 26 310 594 0.7
NE
Row % 1.0 21.0 234 543
Column % 1.1 12.5 31.0 85.6
Typel Labor supply (1) Type2 Labor supply (1)
SE PE PE NE SE PE PE NE
Labor supply (t-1) Full-time Part-time Labor supply (t-1) Full-time  Part-time
SE SE
Row % 78.2 123 18 7.8 Row % 86.7 88 0.2 43
Columa % 90.7 8.6 18 10.7 Column % 924 4.7 0.3 71
PE. Full-time PE, Full-time
Row % 43 727 114 11.7 Row % 2 90.2 5 0.7
Column % 5.0 512 1135 16.0 Column % 488 8.2 1.1
PE. Part-time PE. Part-time
Row % 28 426 0.5 Row % 20 62.0 355 0.5
Column % 33 300 5 0.6 Column % 2.1 336 585 08
NE NE
Row % 09 143 319 521 Row % 1.0 23.7 200 55.3
Columa % 10 10.2 32.2 72.6 Column %o 11 12.8 33.0 21.0




Table 13: Changes in the Characteristics on Entry into and Exit from Self-Employment
(Experiments 1-3)

Baseline Exp. 1 Exp. 2 Exp. 3
NC C NC C NC C NC C
Ever experience of 26.76 2443 23.77 21.76 34.40 31.54 51.51 47.82
self-employment (%)
First entry into 59.34 69.20 65.97 64.55 69.31 67.29 84.49 87.86
self-employment occurs in
less than or equal to first eight
decision years (%)
Exit from self-employment 28.09 23.61 19.60 21.51 45.98 38.81 42.22 3225
in a year (%)

Note: "NC" ("C") denotes "non-college educated”("college educated").

8.1 Experiment 1: Relaxation of the Borrowing Constraints

The first experiment is to relax the estimated borrowing constraints to evaluate the extent
to which they affect self-employment. Specifically, I make the asset floor a, negatively very
large to see the effects (1) on the percentage of those with experience of self-employment
during the same periods that are covered by the NLSY79, (2) on the distribution of decision
period when first entry into self-employment occurs, and (3) on the one-period transition
rates. I consider the case of @, = —$30,000 for any state (Experiment 1).%

Column “Exp.1” in Table 13 displays how the change affects the three key statistics in
Table 1. Interestingly, relaxing the borrowing constraints weakens the propensity to enter
into self-employment both for the non-college educated and for the college educated. This
result presumably comes from the fact that there are two effects of relaxing the borrowing
constraints: one is the direct effect that improves consumption smoothing over the life cycle,
and the other is the indirect effect that makes individuals more likely to be non-employed.
If we look at the age profiles of labor supply under the Baseline and under Experiment 1
in Table 13, we find that the rates of non-employment under Experiment 1 are likely to
be higher before age 30 but are likely to be lower after age 30. Table 14 also compares
the predicted age profile of self-employment with the one under the Baseline and under
Experiment 1. The proportions of self-employers are now higher from the average 7 percent
in the simulated sample to around 9 to 10 percent for the two experiments. The rates of
increase are 30 to 40 percent, which is comparable to Evans and Jovanovic’s (1989) results.

Turning back to Table 14, it is noteworthy that college-educated self-employers are now
likely to enter into self-employment later than under the Baseline while non-college educated
self-employers are likely to enter into self-employment earlier. The exit rates after the first
year from self-employment improves more for the non-college educated while the effects on
the college educated is weaker. These results together seem to suggest the differences of the
effects of borrowing constraints by the level of schooling. Relaxation of borrowing constraints
facilitates both the formation of and the continuation of self-employed businesses especially
for the non-college educated. Lastly, Figures 16-19 show that there are no significant differ-
ences between incomes under the Baseline and those under Experiment 1.

61The estimated lower bound is between $10,000 and $18,000 for most of state variables.
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Table 14: Changes in the Age Profiles of Labor Supply (Experiment 1)

Self-Employment Tled Employment Non-Employment
Age| Baseline Exp. 1 Baseline Exp. 1 Baseline Exp. 1

20 0.9 1.1 78.6 78.9 20.7 20.0
21 35 212 79.4 78.4 16.6 194
22 5.7 5.8 79.8 72.4 11.1 21.8
23 7.4 6.2 82.1 76.6 94 17.2
24 7.8 7.3 89.3 81.4 9.1 11.4
25 7.2 6.9 88.4 83.6 72 9.5
26 6.5 6.4 90.1 84.8 7.7 8.7
27 6.7 6.5 89.3 84.2 8.3 9.3
28 8.0 8.2 84.6 81.3 9.9 10.5
29 7.7 8.0 78.4 81.6 9.8 104
30 7.3 7.8 77.0 81.8 9.9 10.4
31 7.1 7.8 75.4 81.5 10.7 10.7
32 7.2 7.9 76.9 83.7 10.5 8.4
33 7.5 8.2 76.9 84.5 10.8 7

34 7.8 8.8 77.3 83.9 11.7 7.4

35 7.2 9.5 76.5 84.3 12.9 6.2
36 7.3 10.6 79.9 83.6 124 5.8
37 7.3 11.5 84.2 83.4 13.3 5.1

38 8.0 11.9 84.3 83.0 14.6 5.1

39 8.4 12.6 85.3 82.2 15.3 5.2
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Figure 16: Changes in the Age Profiles of the Mean Income from Self-Employment (Non-
college; Experiment 1)
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Figure 17: Changes in the Age Profiles of the Mean Income from Self-Employment (College;
Experiment 1) :
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Figure 18: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(Non-college; Experiment 1)
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Figure 19: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(College; Experiment 1)

8.2 Experiment 2: Injection to Business Capital

In this experiment, self-employers are subsidized through capital enhancement. Specifi-
cally, some amount of subsidy is given every year as long as individuals continue to be
self-employed, and thus the amount of capital for self-employed is (kf + subsidy) rather than
k§ under the Baseline. I consider the case of subsidy = $30,000.5

Column “Exp.2” in Table 13 displays how the subsidy scheme affects the three key
statistics in Table 1. In comparison to the Baseline and Experiment 1, the ratios of those
who ever experience self-employment for both schooling levels increase. While the college
educated are now likely to enter into self-employment slightly later in their life, the non-
college educated start self-employment earlier under the this subsidy scheme. The third item,
however, shows that the subsidy scheme actually increases entries with shorter duration. In
particular, nearly 50 percent of non-college educated self-employers exit in the first year.

Figures 20-23 show the changes in the age profiles of annual incomes of self-employment
and of fullt-time paid employment. We find that increases of self-employment income are
larger for the non-college educated. It is interesting to see that the mean incomes from
full-time paid employment are now greater both for the non-college educated and for the
college educated. This is presumably due to the decreases in the ratios of wage workers in
the age profile of labor supply (Table 15).

8.3 Experiment 3: Injection to Self-Employment-Specific Human
Capital

Most existing programs aims to assist unemployed workers to become self-employers through
training. The next experiment is the one that gives indirect incentives for self-employment

52 This and next experiments should be taken as thought experiments rather than as real policy experiments
because the main program conducted today by the U.S. Small Business Administration (SBA) to support
small businesses is by loan guarantees, and the SBA does not provide direct loans to start or expand a
business.
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Figure 20: Changes in the Age Profiles of the Mean Income from Self-Employment (Non-
college; Experiment 2)
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Figure 21: Changes in the Age Profiles of the Mean Income from Self-Employment (College;
Experiment 2)
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Figure 22: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(Non-college; Experiment 2)
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Figure 23: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(College; Experiment 2)



Table 15: Changes in the Age Profiles of Labor Supply (Experiment 2)

Self-Employment Paid Employment Non-Employment
Age| Baseline Exp. 2 Baseline Exp. 2 Baseline Exp. 2
20 0.9 1.3 78.6 78.8 20.7 19.9
21 3.5 4.4 79.4 72 16.6 22,7
22 5.7 6.4 79.8 79.5 11.1 14.1
23 7.4 8.3 82.1 773 9.4 14.4
24 7.8 9.0 89.3 777 9.1 13.3
25 72 9.9 88.4 76.0 7.2 14.1
26 6.5 8.9 90.1 80.6 7.7 10.5
27 6.7 8.2 89.3 80.6 8.3 11.2
28 8.0 8.0 84.6 78.7 9.9 13.3
29 1.7 7.6 78.4 77.8 9.8 14.6
30 7.8 6.7 77.0 78.5 9.9 14.8
31 7.1 6.9 75.4 80.7 10.7 12.5
32 2 6.4 76.9 80.3 10.5 13.3
33 7.5 6.2 76.9 78.2 10.8 15.6
34 7.8 6.7 77.3 75.3 11.7 18.0
35 74 7.0 76.5 71.0 12.9 22.0
36 73 7.6 79.9 71 12.4 21.3
7 7.3 8.1 84.2 70.0 13.3 21.9
38 8.0 8.7 84.3 70.6 14.6 20.8
39 8.4 9.5 85.3 62.4 153 28.1
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Figure 24: Changes in the Age Profiles of the Mean Income from Self-Employment (Non-
college; Experiment 3)

before entering the labor force. Specifically, it sees the effects of enhanced entrepreneurial
skill (by, for example, training offered to improve skills that are useful for self-employed
work). Conceptually, it corresponds to changing 7; = 1.839 to a higher value. I set it equal
to the constant part for the wage-sector specific human capital, 75 = 2.322 (Experiment 3).

Column “Exp.3” in Table 13 displays how the counterfactual stuation affects the three
key statistics in Table 1. The directions in the changes are similar to those by Experiment
2: it induces more individuals to enter into self-employment earlier in their life-cycle, but
they are likely to exit from self-employment sooner. Figures 24-27 show that the directions
in the changes in the mean incomes are also similar with Experiment 2. The changes in
the age profile of labor supply are also similar (not shown) with slightly higher ratios of the
self-employed.

9 Concluding Remarks

In this paper, I have proposed and estimated a life-cycle model of entrepreneurial choice and
wealth accumulation. The data for estimation are taken from the cohort of young white
males from the NLSY79. Inclusion of the nonpecuniary benefits of self-employment in the
model is important to accurately replicate the age patterns of labor supply. The estimated
model is used to conduct counterfactual experiments. My results suggest that both a rea-
sonable subsidy and an enhancement of human capital specific to self-employment would
have a small impact on self-employment in the labor supply cohort up to age 39 in terms
of either the age profile of self-employment or whether individuals have ever experienced
self-employment. In contrast, a moderate relaxation of the borrowing constraints encour-
ages entries into self-employment, and the average duration of self-employment is longer.
Although the counterfactual experiments in this study are conducted with the use of US
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Figure 25: Changes in the Age Profiles of the Mean Income from Self-Employment (College;
Experiment 3)
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Figure 26: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(Non-college; Experiment 3)
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Figure 27: Changes in the Age Profiles of the Mean Income from Full-time Paid-Employment
(College; Experiment 3)

data, insights from the experiments would be useful in considering what determines the dy-
namic characteristics of self-employment. However, as with any empirical work, the present
study should not be taken as definitive, and further research remains to be undertaken, in
particular, to determine how different setups and specifications would alter the conclusions.

The sample I use for this study consists of white males. To members of minority
groups who are seeking self-employment opportunities, public assistance programs for self-
employment would be relevant, as such individuals may face more severe borrowing con-
straints than white males. Self-employment assistance programs sometimes target specific
groups; for example, structurally unemployed or displaced workers and social assistance
recipients. The framework in the present study can be extended to study nonwhite self-
employment.

The present study has considered the model of a single agent. It would be interesting
and important to study various self-employment issues by extending Blau’s (1987) two-sector
(entrepreneurial and corporate) general equilibrium model to a dynamic model.®* A more
fundamental question is what entrepreneurial skills are.®® Family background would also
play an important role.®® These and other interesting questions about self-employment are

83Blau’s (1987) time series regression analysis found that six effects could explain most of the increase in
the proportion of male workers that were self-employed from 1973 to 1982. In order of importance, the six
effects were: an increase in a self-employment factor productivity index; a decrease in the marginal tax rate
at a real income of $7000; an increase in the social security benefit level; a decrease in the real minimum
wage; and a decrease in the age of the male labor force.

64 Using data from a list of MBA alumni at a business school, Lazear (2005) found that, on average, those
alumni with experience of self-employment (in an incorporated business) took courses from a broader area
of specialties. The difference between the number of courses taken in the student’s specialty and the average
number of courses taken in other fields. A study by White, Thornhill and Hampson (2006) used data collected
from 31 MBA students with significant prior involvement in new venture creation and from 79 other students
with no new venture startup experience, and found that a testosterone (an endocrine hormone) effect upon
behavior (new venture creation) is partially mediated by the psychological (risk propensity).

%5 For example, Hundley (2006) found evidence that whereas both parental self-employment and family

income significantly increased a man’s propensity to become a self-employer, the former effect is amplified
by the latter.
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left for future research.

‘Appendix A Exact Functional Forms Used to Simulate
the Model

In this appendix, I show the exact forms of functions as they are used in simulating the
life-cycle model. Essentially, when trying to match the model predictions to the empirical
patterns in many dimensions, I am concerned about disentangling as precisely as possible
unobserved heterogeneity from such effects as the life-cycle and the hysteresis effects on
labor choice and saving decisions. Age variables and lagged choice variables in the utility
function and the human capital functions are thus added to prevent the overstatement of
the unobserved heterogeneity.

To estimate the model (by the simulated unconditional maximum likelihood method),
I need parameterization for classification and measurement to connect simulated data and
the observed data. I also need to determine the rule on how to fill in missing initial asset
observations. The exact specification for these parts is given in Appendix C. The total
number of the parameters in the current specification that are necessary for simulation
(given an initial condition) is 64. In what follows, I(-) is an indicator function that assigns
one if the term inside the parenthesis is true and zero otherwise.

A.1 Preference: Time Discount Factor, 3, and the Utility Function,
u(-; €, é¥; 1) (16 Parameters)

I assume that § is a common constant for all individuals. The utility function is given as
the following CRRA form augmented by 7%, [} ; and age;:

Ut = u(ct’lf’ Z;U,Tt, l;U 1, Ag¢t, type 6t ’et ,ILL)
_ ci ko (type)
1 — po(type)
— [ o(type, 1) + €7 - 1(I7 > 0)
disutility fromZelf—employment

- Luliw(type) + €] - (1 is full-time) + [y 4 pare - L(I}’ is part-time)l

~
disutility from paid-employment

~ o run(type) - I(lf > 0 & I’ is full-time) — o o (type) - I(l; > 0 & 1" is part-time)

disutility from dual job holding

+ a5 (type, 77) - Il > 0 & 7 2 1),

utility benefit from staying in SE

where
to(type) = poo + poy - I(type =2)

is the parameter for relative risk aversion parameter (“prudence”),

{ fhr o(type, T5) = pigg  + p1 5 - I(type = 2) + puyy - 7§
P o (tYPE) = pyg 4 + M1 4 - I (type = 2)
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are parameters for labor disutility and

{ Mo, puu(BYPE) = g punt + Moy gun - L (type = 2)
/J'Q,part(type) = IU‘QO,part + lu'21,pa.rt : I(type = 2)

are additional disutility if he works as a self-employer and as a wage worker in the same
period. Parameter y; .., interpreted as utility benefits from staying in self-employment when
he has been a for 7] years is

ru'3,s—>s(type’ T:) = H40,5-5 + a1 s I(type = 2) + M2 55 ° T:

A.2 Constraints: Lower Bound for Financial Net Worth, af(-; (),
and the Consumption Floor, ¢, (8 Parameters)

The borrowing constraint requires that net financial assets not fall below some nonpositive
lower bound. 1 allow the constraint to evolve as a function of the individual’s level of
education, work experience and (unobserved) type as well as age:

a, = a(hi, by, ager, educ; )
= —exp[(y + (; - [(educ = college) + o - I(h] = 1)
(he)? (age; — 20’

100 100 ]

+ ¢35 h + (4

+ (s - (age; — 20) + (g -

for t = 2,...,T.%¢ The interpretation is that education, work experience and type serve
(through human capital) to forecast future earnings potential. The dependence of the lower
bound on age is in expectation of getting a better fit. Together with c.,;,, which I assume is
a common constraint for all individual, the lower bound gives the upper and lower bounds
for ¢; and for a;q:

Cmin S Ct S Yt + (1 - 6)kt + (]- + T)at - Qt+1
Aepq < a1 <y +(1—8)k + (1 +7)ar — Cmin

where c; and a;,; are related through the budget constraint:

4+ ay =y + (1= 8)ke + (1 +7)ay.

56 Remember that the initial financial net worth a; must also satisfy a; > a,; otherwise, the upper bound
for k1, a1 — g, could be negative. In this study, I simply look at the minimum of financial net worth in the
first decision period for each cell in the following table.

age 20 —15840.0
{obs.no. = 138)

ages 21-23 —38308.0
(obs.no. = 177)

ages 24-25 —21864.0
(obs.no. = 72)

Why I do not collapse the table by education is that the numbers of observations with college for age 20
and of those with noncollege for ages 24-25 are very small. I simply assume that the lower bound, g, for
each age level is 1.20 x minimum (negative for all of the three case) of observations (—19008.0 for age 20,
—45969.6 for ages 21 to 23 and —26236.8 for ages 24 and 25).
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A.3 Human Capital, ¥"'(-;4"), m = w, s, and the Rental Price for
Part-time Paid-Employment, R? (17 Parameters)

In the present study, I consider mode-specific human capital, that is, I distigguish human
capital that is used for paid-employment (¥} ) and that for self-employment (T,). For paid-
employment, the market value of human capital is given by
RI-U, = R -W,(h¥, h, age;, educ, type;y")
= RI-exp[ 7% +4Y - I(educ = college) + % - I(type = 2)
v N -~ o . -

~
constant schooling type

w . h'U.) w . (}2/2”)2 w I hs _ 1
+ 73 T + 74 100 + 75 ) ( t )
N P Nme—  —

accumulated “own” experience
w
+7¢ - (age. — 20)]
e ——

age effect

ever experience in SE

where R? is the rental price for j-time paid employment. Since the relative price matters, I
normalize Rf = 1. For self-employment, the value of human capital is given by

T, =T, (hf, 73, he', age., educ, type; °)
=exp| v +7;- I(educ = college) + ~; - I(type = 2)
N~~~ ~ ~ 7S d

constant schooling t;;e
(1) (h)?
S.I(hf=1 s .S s . s pw s |
+ 73 I(h ) +’:/4 Tyt 100 + ?’6 ¢ T Y7 100

133 » H s TV
ever “own” experience . ) . .
accumulated “own” experience in @ row  accumulated experience in PE

+ 75 - (age: — 20)].
| S~

age effect

As in the standard literature on human capital formation, the productivity of human cap-
ital for mode m = s, w in period t depends on his attained education (47*) and the quadratic
form of his past experience in mode m (’7g’fm, and 'yg’fm,). Notice that the specification above
assumes that unobserved heterogeneity with respect to entrepreneurial skills/talents is used
only in self-employment (3 ,,.). Additional terms are to capture an effect of work experi-
ence in the other mode (77'), an age effect (v), a benefit from staying (v§*), and a first-year
experience effect (y7).

A.4 Entrepreneurial Production Function, f([T,], k,€*;a) (2 Pa-
rameters)

As explained in the main text, the parametric form for f is

f([W:lf]a kt) étls; CY)
= [,k exp(el®),

where I consider the dependence of schooling on capital returns, a:

a=ay+a - I(educ=1).
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A.5 Type Proportions, Pr(type,initial conditions;n) (4 Parameters)

In the current specification, I assume that there are two unobserved types, type = 1,2. The
type probabilities are logistic functions of the initial conditions. Specifically, they are written
by

+1o2 ¢ 10000 + 739 I(age > 23)

14 No,2 sz o - I(educ = college)
ex
P n2,2 10000 + 7732 ](age > 23)

Moz + M2 - I(educ = college)
exp a1
)

Pr(type = 2; initial conditions, n) =

and Pr(type = 1; initial conditions, n) = 1 — Pr(type = 2; initial conditions, n).%

A.6 Variances and the Covariances of the Period-by-Period Dis-
turbance, 02 (6 Parameters)

The period-by-period disturbances to labor disutility, €} = (€*, €/*) and €/ = (€!*,€/"), and
to the borrowing constraint, ¢}, are observed in the beginning of each period. I assume that
el, ¢ and € are independently and identically distributed For et and €}, I assume serial

1ndependence across ¢, and I allow correlation between ¢° and €/*. Specifically, I assume
€. ~ N(0,%"), where the variance-covariance matrix, 3!, is given by

2 .
Zl _ ae,ls
= 9 .
UG,(lSalw) Ue,lw

Similarly, I assume €;° ~ N(0, ¥¥) where

2
o’ .
Yy — €,YS8
(% L)
&(ys,yw) eyw

A.7 Quasi-Terminal Emazr Function, Emaz«(-; kp+) (5 Parameters)

To ease computational burden, the terminal period is set to be T* < T.58 I assume the
following specification:

— $ w .
Emazr- = Emazp-(ar-11, educ, R 1, hije 15 K1+)

((lT*+1)2

= K7+1 " 07+y1+ Ko 10000

+ K7+ 3 - I(educ=college)

s w
+ Kpe g h‘T‘-H + K5 - hT*+1

Remember that this form of specification is one of many other alternatives. Future work
should elaborate more on this issue.

7Variables related to family background and psychological characteristics could be included. In the present
study I do not use them because I want to keep the numbers of individuals in the sample as large as possible
so that the number of the self-employed does not become smaller in each age. For example, I need to drop
90 out of the current 1,916 individuals.

8 Specifically, I set 7* = 30 for all individuals.

&7



