to self-employment if it is categorized as (3), and is attached to paid-employment if it is
categorized as (1) or (2). Category (4) will not be considered as “worked/works.”

Not all the jobs listed in the NLSY79 can be identified either as self-employed or as
paid-employed. This is because the “Class of Worker” information is collected only for the
current (the CPS item) jobs®® and ones for which the respondent worked for more than 10
(after 1988) or 20 (prior to 1988) hours a week and for more than 9 weeks since the last
interview. This limited form of information should be innocuous for this study, however,
because in the actual estimation these “temporary” jobs will not be counted as worked due
to the discretization of the variable “hours worked.” in B.4.2.%

For each job, we also have information (if provided) on labor market opportunities (the
weekly average of hours worked®? and the weekly average of hourly rate of pay). These items
are used in the following calculation of the actual hours worked and the diecretization.

One caveat is that owners of incorporated businesses may or may be excluded if they
draw a salary from their businesses and interpret this behavior as the one of a wage worker.
Thus, the above definition of self-employers refers essentially to sole proprietors and partners
of unincorporated businesses.

B.4.2 Mode of Employment and Work Intensity, (¢,,,)

I look at the “Weekly Labor Force Status” Section and the “Dual Jobs” Section (1979-2000)%3
and the job characteristics information obtained above. For each individual, information on
weekly labor force status is available up to the date that the last interview that he responded
covers. So, the last year when the information is available is the one right before the year
when “0” (“no info reported for week”) appears in an array.

For each individual : € {1,..., N}, I know (if information is provided) whether job j
(j = 101, ..., 105, 201, ..., 1905, 2001, ..., 2005)%* is attached to self-employment or to paid-
employment. I compute i’s total hours worked for job j in calender year ¢, total _hours_workedfjt,
by

total_hours_workedf’t, = weekly _hours_worked’ x weeks{,t,

where weekly _hours_worked! is individual i’s weekly average of hours worked and weeks{t
is the number of weeks he worked for job j in year t. Both of them are available in the
NLSY79.

I then aggregate jobs according to whether they are attached to self- or to paid-employment.
I calculate total hours worked for m-mode employment (m € {self,paid}) in year t,

80In 1994, the occupation, industry and class of worker information for 353 CPS employers were not col-
lected. This error would be innocuous for my study because these CPS employers were either less than 9 weeks
in duration since the last interview, or were employers for whom the respondent worked less than 10 hours per
week. For more information on this editing error, see http://www.nlsinfo.org/nlsy79/nlsy79 errata.php3.

81 Note that week-by-week information on hours worked and hourly rate of pay is collected for almost all
jobs appearing in the data. So, if we do not care about the class of worker, we can well grasp total hours
worked and wage earnings in any week.

82In the 1988 survey round, the NLSY79 started asking hours worked at home separately for each job. By
hours worked, I mean the sum of hours worked at workplace home and those at home.

83 «“Weekly Labor Force Status” information is available (since January 1, 1978) on whether a respondent
was (a) working, (b) associated with an employer, (¢) unemployed, (d) out of the labor force, (e) not working,
or (f) in active military duty.

84Remember each calender year covers up to 5 jobs and we have 20 calender years; the first one or two
digits correspond to survey years and the last digit to the job number.
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total_hours _worked;;, by

total _hours_worked]; = Z total _hours_worked{’t.
JEeEmM
Remember that I assume that the individual in the model chooses descretized hours
worked. Specifically, I employ the following descretization that allows natural interpretation:
in year t, individual 2

did not work as a self-employer if 0 < total_hours_workedf;lf < 700 ( = 20 hours x 35 weeks),
worked as a self-employer if total_hours_workedfftlf > 700.

and he

did not work as a wage earner if 0 < total_hours_worked; ¢ <700,
worked as a part-time wage earner if 700 < total _hours worked?®* < 1400

(=40 hours x 35 weeks), and
worked as a full-time wage earner if total_hours_workedf’i” > 1400.

I do not consider the possibility that an individual decides on how many hours he works,
and assume that if he works in self-employment or in full-time paid-employment, his hours
worked is 2000, and if he works as a part-time wage worker they are 1000.%

The reason why I do not distinguish between full-time and part-time self-employment
is that the number of individuals who choose part-time self-employment is very small for
each age that is covered in the data. I say that he was non-employed in year t if he did
work in both modes of employment. Note that as in the main text shows, “dual-
employment” (worked as a self-employer and as a wage earner in the same year) is observed
with small fractions. One reason why one is self-employed and is a wage worker in the same
year would be that he works for an employer during the day and runs his own business in
the evenings. Another possible reason is that he worked as a wage worker early in the year
and worked as self-employer late in the year. .

B.4.3 Net Worth, a;;

Collecting information on assets began in survey year 1985,% with exceptions of survey years
1991 and 2002. Assets are measured at interview dates. To calculate financial net worth,
I follow Keane and Wolpin (2001), Imai and Keane (2004) and many others who use asset
information in the NLSY79: I first add up the following variables to construct total positive

assets:87,88

(1) “Market value of residential property the respondent or his spouse (R/S) owns”
(2) “Total market value of vehicles including automobiles R/S owns”

(3) “Total amount of money assets like savings accounts of R/S” -

(4) “Total market value of all other assets each worth more than $500” and

(5) “Total market value of farm/business/other property the R/S owns”.

85Under this categoralization, the mean hours worked for self-employment, for full-time paid-employment,
and for part-time paid-employment over the ages covered in the data (20-39) are, 2056.2, 2315.5, and 1061.4,
respectively. The hours worked for and for full-time paid-employment increase moderately over age, and the
ones for part-time paid-employment are stable. This assumption thus seems innocuous.

86 Remember that this implies that the earliest age at which I have information on assets is essentially 20.

87For Item (3), the total market value of stocks/bonds/mutual funds became distinguishable in 1988, and
the total amount of money holdings like IRA /Keogh, 401k/403b and CDs became distinguishable in 1994.

831f the respondent does not report at least one of the items, I set the assets variable to “missing.” I do
the same to the debts items.
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Then, to construct total debts, I add up the following items:

(1) “Amount of mortgages & back taxes R/S owes on residential property”
(2) “Amount of other debts R/S owes on residential property”

(3) “Total amount of money R/S owes on vehicles including automobiles”
(4) “Total amount of other debts over $500 R/S owes” and

(5) “Total amount of debts on farm/business/other property R/S owes”.

I subtract the total debts from the total assets and call it net worth. I exclude top and
bottom 1% of financial net worth (greater than $653,755.7 and less than -72,600, respec-
tively). The numbers of excluded observations are 181 and 180, respectively.

B.4.4 Income in Self-Employment and Wage in Paid-Employment, (y;,,w;;)

Difficulties in measuring and interpreting income from self-employment are well known. If an
individual i works for self-employment (If, > 0) with a positive amount of business capital
(ki > 0), then his income both from his entrepreneurial production function should be a
combination of income from labor and from capital. The issue is whether or not the self-
reported income from self-employment includes the returns to business capital, k;;. In the
following, I explain the problem and how I mitigate it.

First, there are two sources of information on income in the NSLY79:

" (1) Information on “wage/salary” is obtained from the event history (in the
Employer Supplement Section) on reported jobs. For each reported job, the
respondent is asked wage and the time unit of the wage.

(2) In addition, the NLSY79 has global questions on the amounts of vari-

ous types of “annual income” in the previous year. These are summarized in

_ the Income Section. In particular, the Income Section asks separately about
“wage/salary income” and “business or farm income (after expense).”

At first, it would seem that information source (2) works better than source (1) because
the distinction between “wage/salary income” and “business or farm” is explicit in (2) while
it is obscure in (1). So, suppose that T use information source (2). It is unclear, however, what
corresponds to y;, . It seems safe to assume neither “wage/salary income” nor “business or

farm” contains the depreciated capital, (1 — d)k:. The reason is shown in for my
final person-year observations: “(Business income)/k;” does not seem constant over changes
in percentiles.

Some respondents are still likely to mix the returns to labor and the returns to capital,
even though the Income Section asks about both income sources separately. As Fairlie (2005,
pp-43-44) points out, and as is verified with my final sample, about half of the self-employed
with positive earnings report wage/salary income, but do not report business income. Fairlie
(2005) ascribes this problem to the ordering of questions. In the NLSY79, respondents are
asked, (1) “How much money did you get from the military?”; (2) “Excluding military pay,
how much money did you get from wages, salary, commissions, or tips?”; and (3) “Excluding
anything you already mentioned, did you receive any business income?” Some of the self-
employed thus may have reported their income in the second question and did not correct
their mistake.®

89 Another issue is on the accuracy or the reliability of the question. The exact sentence of the question
is: “How much did you receive after expences from your farm or business in the past calender year?” One
odd thing is that we have no observations with negative business income.
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To overcome this issue, I decided to use the sum of “salary/wage income” and “business
income” in the Income Section as income from self-employment, y;,. I trim outliers of the
income observations to remove their effects on the results. Note here that I do not drop
entire persons with outliers from the sample, but in estimation I treat outliers as missing
values. Specifically, if the sum of wage/salary and business incomes from the Income Section
exceeds $1,000,000, I treat both wage/salary and business incomes as missing. The number
of such observations is 16.

For wage from paid-employment, w;;, | use information source (1).

B.4.5 Education (educ;)

Each respondent’s highest grade completed as of May 1 of each year is also available.®® I keep
an individual’s year of education constant through his decision periods.”* After imputation,
I collapse "Highest Grade Completed" into:

High-school Dropout (HD): education < 12
High-school Graduate (HG): education = 12
Some College (SC): 13 < education < 15
College Graduate {CG): education > 16.

In the actual implementation, [ consider two levels of schooling: schooling H (HD or
HQG) and schooling C (SC or CG). I define the education dummy by

educ — 0 if ¢ is a high-school dropout or graduate
1 1 otherwise.

Appendix C Details on the Construction of the Log
Likelihood

C.1 Classification Error for Hours Worked, E° and £E* (2 Parame-
ters)

The classification error for self-employment is characterized by parameter E? in the following
way:

sim

Pl((lz )Obs = 1|ls = F% + (1 + Es)ﬁ((lzt)obs — 1)

Pr((lf,t)Obs = 1|lsi,type,t #1)=(1- ES)PT((th)ObS =1)

z type t )

where
. exp(E})
1 + exp(E§)

90T do not use AFQT in this study because among the 1916 individuals in the Restriction CS-4, scores of
154 individuals are missing.

911t is known that there are issues of inconsistencies on mformatmn on the highest grade completed in the
NLSY79. For example, we sometimes observe an individual’s “Highest Grade Completed” suddenly jumps
even if his “School Enrollment Status”s are zero around that year. See the NLSY79 User’s Guide (p.143)
for details. I used my own judgment to determine one’s highest grade completed when I saw inconsistensies.
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and

Pr((l obs _ Z[((l )obs —
Note here that

] PI((lS )obs - 1)
=Pr ((lft)Obs = 1|l ztypet - 1)Pr((lf,t)0bs = 1) + Pr((lf,t)()bs = llﬁi,type,t 7& 1)[1 - Pr((lit)Obs = 1)}7
which is equal to ﬁ((lf’t)"’” = 1). The classification error for full-, part- and zero-time paid

employment, £, is constructed similarly. That is,

exp(Ey’)
1 + exp(EY)

wo__

C.2 Measurement Error for the Continuous Variables, az (4 Pa-
rameters)

First, the measurement error in financial net worth is modeled as

b o~
(ai,t)o P = fztf;pe ¢+ gt

where £ ~ N(0, Ug’a) and 0¢ 4 = O¢ a0+ 0¢,01](@i2)|. Similarly, the measurement error in
income from self-employment is modeled in

)obs ~ stm

exp(gils) - |(yzs,t -y* i,type, tl

where £¢" ~ N(0, ag’ys), and the the one from j-time paid-employment is modeled in

v w \obs s sim
exp(fg ) - I(yi,t) b — yv i,type, tl

where ¢/" ~ N(0, 03 w)-
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C.3 Parametric Form of

the Likelihood Contribution

With the given specification of classification/measurement errors, the actual expression for
the likelihood contribution for individual ¢ in mth simulation is given by

Xsim 0

PI.(Xi| 1,type? )
1 a; obs __ ’d’fim . 2 ‘
= | ———exp RCD e il I(a;; is observed)
\ /27ra§’a 205@

X

[I

t|lf,=1is observed

[I

t|if ,=0 is observed
t]“f ,=full-time” is observed

[]

tl“lf)t: part-time” is observed

II

t}“1f ,=0" is observed

X
X
Pr((Z)

X

X

Pr((I£)** is self-employment)
Pr((§)° is zero self-employment)

Pr((I5)°* is full-time paid-employment)

% is part-time paid-employment)

Pr((I£)* is zero paid-employment)

~ sim

< I 1 . [_ log((42,)°*) — 1og (U ype.))?
t|yit is observed | | (yit)Obs - ysf’?:pej ZWUg’ys 206,1/5 ]
<TI0 L o [_ [log((y)***) = 108(5%; oype.))
— 5
t|y;f:’t is observed _l(y%)"bs - yw:;r;pe)tl 27(-0?,1/‘” 20‘5;@"’ ]
b 8t 2
S L oo [” (G - Gytpee] ]
tla; 41 is observed | 4/ 27”7?7@ Ufaa

Appendix D Parameter Estimates

All the parameter estimates are presented below. The number of estimated parameters is
64. Numerical values in parentheses are standard errors.> The maximized value for the log

.likelihood is —4886.575.

D.1 Preference: Time Discount Factor, 8, and the Utility Function,

u(-; 1) (16 Parameters)

D.1.1 Time Discount Factor (3)

o (Parameter #1) 8 = 0.9755769
(0.0061353226)

928tandard errors of the parameters that are transformed from the estimated parameters are calculated

by the delta method.
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D.1.2 CRRA Constant (y,)

9 = 0.4826716
o (# ) koo (0.0002139242)

o (#3) po; = —0.0125118 (dummy for Type 2)
(0.0038772353) -

— (CR.RA COnStaHt){ #O(type = 2) = Koo + Ho1 = 0.4701598

D.1.3 Labor Disutility (4, and p.,)

= 2780
* (#4) o, (030%30280%69)

5) tyy . = 17.59601
o (# )”11’5 (0.0002151270)

™ (#6) Mg s = —3.305609
’ (0.8354703000)

. p s(type = 1,77) = pyg 5 + pag s - ¢ = 317.2780 — 3.305609 - 7
,s(type = 2,78) = pigs + f11 o F Mg, T = 334.87401 — 3.305609 - 7§

= 164.8727
o (#7) tow (0.0024144244)

= 14.99203
o (#8) Fat,w (0.0003711260)

_, | mu(type=1) = py, , = 164.8727
fiy o (type = 2) = fi10.,, + fi11,, = 179.86473

= (.5377413
. (#9) F10,w,part (80%%0569326)

[:u’l,w(type) + eéw] : [I(l:fw is full-tzme) + lu’l,w,part : I(ltw is part-tzme)]
= 0.5377413 - [, ,, (type) + €]

¢ (410 g = 82040,

¢ ) = 0008,

. { H un(type = 1) = iy sy = 1822.401
to puu(type = 2) = fog sun + Kot fun = 2043.0003

o (#12) pigo pare = (s

13 = 107.5852
o (# )“21»1’“” (0.0009061550)

. { K pare(tyPE = 1) = ing pore = 1424.098
MQ,PaTt(type = 2) = /J‘20,part + /’L2],pa'rt = 1621.6832
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D.1.4 Benefits from Staying in the Same Mode of Employment (y;)

= 159.9276
o (#14) pgp 55 (0.0003087667)

= 23.56863
o (#15) pig15ms (0,002559781585)

= 9.834752 °
o (#16) 1,5 (0.0098452289)

. Pa,ss(type = 1,T5) = fiaq 55 + fhag s - T¢ = 159.9276 — 9.834752 - 7}
:u4,s—»s(type =2,7§) = fg0,ss + Hat,smss T Mo - Ty = 183.49623 — 9.834752 - 7}

D.2 Lower Bound for Net Worth, qa(-;{), and the Consumption
Floor, c¢min (8 Parameters)
D.2.1 Lower Bound for Net Worth (a(-;())

= 9.256721 tant t
¢ <#17) Go (09.00208765895) (constant term)

e (#18) ¢; = —0.001713 (dummy for the college-educated)
(0.0002339659)

(#19) ¢, = (096(?0524:1))323%(}8) (dummy for experience of self-employment)

(#20) ¢3 = 0.060926 (accumulated years of paid-employment)
(0.0006186087) '

(#21) ¢, = —0.358549 (accumulated years of paid-employment squared, divided by
(0.0000981532)

100)

o (#22) ¢, = —0.029473 (age)
. (0.0009014859)

o (#23) (s = (006()202?3,87%?0) (age squared, divided by 100)

D.2.2 Consumption Floor (Cmin)

o (#24) Comin = 129.3269
(0.0003918820)

D.3 Human Capital, \—Il_m(-;fym), m = w, s, and the Rental Price for
Part-time Paid-Employment, R? (17 Parameters)
D.3.1 Paid-Employment (T°(-;~*))

25) v¢ = 2.311925 tant t
* (#25) 10 (0.0000893260) (constant term)

o (#26) vy = (0(.)(5020%9325%6) (dummy for the colleg&educated)

5y = 0. 73 (d 2
* (#27) 7 (0(.)0(9099827118) (dummy for Type 2)
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o (#28) v¥ = 0.086725 (accumulated years of paid-employment
3
(0.0005028620)

o (#29) vy = —0.272293 (accumulated years of paid-employment squared, divided by
(0.0010253931)
100)

o (#30) v¥ = —0.003291 (dummy for experience of self-employment))
(0.0000324085) »

Y= 0.007934
° (#31) % (o(.)oognoglg) (age)

D.3.2 Rental Price for Part-time Paid-Employment ( RP)

o (#32) RP = 1.1647760
(0.0002607080)

D.3.3 Self-Employment (¥°(-;~°))

33) v5 = 2.444152 tant t
* (#33) 70 (0.0021833163) (constant term)

o (#34) v§ = 0.280044 (dummy for the college-educated)
(0.0004054129)

5= 0. f
¢ (#95) = Q08061 (dummy ox Type 2

o (#36) v3 = (095909%3?3) (dummy for experience of self-employment)

o (#37) 75 = 0.096725 (accumulated years of self-employment in a row)
(0.0017562581)

o (#38) v£ = —0.170103 (accumulated years of self-employment in a row squared, di-

(0.0012691955)
vided by 100)

o (#39).7¢ = 0.028571 (accumulated years of paid-employment)
(0.0291003160)

e (#40) v5 = —0.110880 (accumulated years of paid-employment squared, divided by
(0.0040131691)
100)

41) v§ = 0.0655306
o (#41) % (0.0000230824) (2ge)

D.4 Entrepreneurial Production Function, f(-;a) (2 Parameters)

o (#42) ap = 0.1744350 (capital returns)
(0.0007083222)

o (#43) a; = —0.0123996 (dummy for the college-educated)
(0.0000490642)

' (capital ret ) a(educ = non-college) = @ = 0.1744350
— Ca«pl al rerurns a(educ e College) — a; + a} — 0.1620354
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- D.5 Type Proportions, Pr(-;n) (4 Parameters)

o (#44) ng, = —0.8543712 (constant term)
’ (0.0022314987)

= 0.4519807 (d th
o (#45) n,, (g‘ (%5)01527258)( ummy for the college-educated)

* (46 1y = QLIS (et wort)

o (#47) 3, = (g.(%é%gé%) (dummy for age when started working being greater than or
equal to 23)

. Pr(type = 1) = 0.3658664
Pr(type = 2).= 0.6341336

D.6 Variances and the Covariances of the Period-by-Period Dis-
turbance, o? (6 Parameters) '

o (#48) 0.4 = ((1)‘%%23%53(3) (disutility from self-employed work)

o (#49) ¢4 = (%.Zigg’s%?essg) (disutility from paid-employed work)

— 9606515 e . : -
o (#50) 0 (1s,1w) (%‘:gg 661921009) (disutility correlation between self- and paid employed)

o (#51) 0cys = (g‘b%gg(;slg% (income fromi self-employed work)

o (#52) 0y = (g_b%%%ggg% (income from paid-employed work)

° (#53) Oe (ysyw) = ([3&?%%?32) (income correlation between self- and paid-employed)

D.7 Quasi-Terminal Fmaz Function, Emazr(-; k1) (5 Parameters)

o (#54) /‘cT*vyl = (g).b%%()lg?lgg) (net worth)

e (#55) k7«5 = —0.0004184 (net worth squared, divided by 10000)
(0.0000859060)

o (#56) k3 = (%_%9061%@?31% (dummy for college-educated)

o (#57) kpey = (614%31261'3 2281959) (dummy for experience of self-employment)

* = .77 1d-
o (#58) k5 (%)’)890070?9059) (accumulated years of paid-employment)
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D.8 Measurement Error (6 Parameters)

o (#59)‘E§ = 2.0010930 (whether self-employed or not)
(0.0003832295)

o (#60) E¥ = 2.8493010 (whether paid-employed or not)
(0.0003898737)

o (#61) 0¢ 40 = 09165500 (net worth)

(0.0015494599)

o (#62) 0¢,1 = 0.8819036 (coefficient for the absolute value of net worth)
(0.0011238761)

o (#63) 0¢ys = 28.736100 (income from self-employment)
’ (0.0063716951)

o (#64) o¢yw = (%,%6}7852;73)9) (income from paid-employment)
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