APPENDIX A
The base model here is a Roy Model as extended by Botjas (1987). Three cases will be generated from
the model, one where more talented wage employees become better performing entrepreneurs, one
where less talented employees become less talented entrepreneurs and a final one where less talented
employees become higher performing entrepreneurs. The case that will apply depends on the returns
to talent in entrepreneurship relative to the wage sector (more precisely the variance in wage income
relative to the variance in entrepreneurial income). Economic intuition behind the model is that there
is a trade-off between increased returns to talent in one sector selecting talented individuals and the
relative compression of wages in the other sector subsidizing (and attracting) less talented workers. The
paper examines the impact on self-selection into entrepreneurship of a shift in the returns to
entrepreneurship relative to the wage sector implemented through a reform in the institutional
environment. An increase in this ratio should push self-selection towards the first case of positive
hierarchical selection, a finding supported by the results.

Consider the wage sector and entrepreneurship denoted as two labor markets 0 and 1, respectively.
Log earnings in the wage sector are given by:

Wo = o T g

where g, ~ N (0, 6,") . The de-meaned value of worker’s ‘skill’ or talent in the wage sector can be
thought of as g,. The wage sector earnings would be the following if everyone from the wage sector
were to migrate to entrepreneurship (ignoring general equilibrium effects):

W=y Ty
with e, ~ N (0, 6,%) .
Assume that the cost of becoming an entrepreneur is C, which can be relabeled as 1 = C/w,. Further
assume that © is constant, meaning that C is directly proportional to w,. Assume further that each
worker knows C, ., u; and his individual epsilons: g, ;. 1f C is higher than the net present value of
the future difference between w, and w, then this represents a barrier to entry. What can be inferred
about what the wages for entrepreneurs would have been had they stayed in wage employment? What
would wages in entreprencurship be for non-entrepreneurs had they become entrepreneurs?
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The correlation between entrepreneur and wage worker earnings is p = 01
Gp°1
where 0, 1s cov(o,, g,). A worker will choose entrepreneurship if
(H]_HO—TC)+(8]—80)>O (1)

(Define the indicator variable I, equal to 1 if this selection condition is satisfied, 0 otherwise).
Define v = g, — g,. The probability that a randomly chosen worker from the wage sector chooses to
entrepreneurship is equal to:
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where @ (%) is the CDF of the standard normal and z = (u, — u, + n) /o,. Note that z is tising in the
mean earnings in the wage sector and the cost of becoming an entrepreneur. The larger is z, the lower is
the probability of entrepreneurship. So OP/0p, < 0, OP/0u, > 0, OP/0n < 0. In this model,
lower barriers (costs) to entry increase the probability of entrepreneurship among all individuals. So we
can focus on self-selection rather than mean differences, from here forward assume that g, = w,.

Selection conditions

One can think about the institutional environment altering the returns to skill/talent in
entrepreneurship relative to the wage sector in the case of lowering barriers to entry. On the other
hand, lowering barriers to entry would lower the cost of becoming an entrepreneur. Now I calculate
the expectation of earnings in the wage sector for workers who choose to become entrepreneurs.
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Given the normality of g, g, the expectation of g, given some value v is simply equal to the regression
coefficient:
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Due to the normalizations, the covariance cov(e, &) is reduced by 1/0,0, and the variance of v/o, is 1.
We can rewrite (2) as:
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where ¢ (z) / (1 — ® (2)) is equal to the conditional expectation of a standard normal random variable
truncated from the left at point z, which is the Inverse Mills Ratio. The IMR answers what is the
expectation of epsilon given that epsilon is greater than or equal to z? Or in other words, what is the
probability of becoming an entrepreneur, given that one has not founded a firm already? One can
calculate the expected wage in traditional employment for those who do become entrepreneurs as:
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Three Cases

Rearrange (3) and (4) to get:
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p= as before. Define Q, = E (g)[1 = 1), Q; = E (g, |I = 1). We now have three cases.
(eFele)
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Positive hierarchical sorting:

In this case, entrepreneurs are positively selected from the wage sector distribution and are also above
the mean of the entrepreneurship distribution: Q, > 0, Q, > 0. This will be true iff

2 > 1and p > @.

Jo U1
First, 0,/ o, > 1 implies that entrepreneurship has a higher ‘return to skill’ than the wage sector. Second,
0 > o, /o,, implies that the correlation between the skills valued in the wage sector and in
entrepreneurship is sufficiently high. If you were a skilled worker in wage work, you would not want to
become an entrepreneur with a very high return to skills if the skills valued in entrepreneurship were
uncorrelated (or negatively correlated) with skills value in wage work. In other words, that talent is of a
general enough nature to have a large component which is transferable between wage work and
entrepreneurship or that the type of talent necessary for overcoming entry barriers is correlated with
that required for higher returns once in entrepreneurship. One way of restating this type of situation is:
a wage sector with low earnings variance ‘taxes’ the earnings of high skill workers and insures the
earnings of low skill workers. High skill workers may want to become entrepreneurs, accordingly. But
this is not the only possibility.



This case embodies the classic developed economy view of technology entrepreneurship: “The most
talented leave wage work for greater opportunity (that is, higher return to skill) in entrepreneurship.

Negative hierarchical sorting

In this case, entrepreneurs are negatively selected from the wage sector distribution and are also below

the average of the entrepreneur distribution: Q, < 0, Q, < 0. This will be true iff
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— >land p > —.
U1 Jo

This is the converse case where the wage sector is unattractive to low earnings workers because of high
wage dispersion (higher return to skill in wage employment). Low skill workers will want to become
entrepreneurs to take advantage of the ‘insurance’ provided by a narrow wage structure in
entrepreneurship, assuming that wages are sufficiently correlated between the wage sector and
entrepreneurship. This is the unattractive case where a compressed wage structure in entrepreneurship
(low returns to skill relative to wage employment) ‘subsidizes’ low skill workers, thus attracting low skill
entrepreneurs from the wage sector.

‘Reverse’ sorting

A third case is where Q, < 0, Q, > 0, that is, entrepreneurs are selected from the lower tail of the wage
sector distribution but arrive in the upper tail of the entrepreneurship distribution. This can only occur
if
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meaning that the correlation between earnings in the two sectors is sufficiently low (could be negative).
This might occur in a number of different ways, for example, for the case of a non-market economy
where the set of skills rewarded in wage sector work is quite different from those rewarded in
entrepreneurship. Or for a group whose opportunities in entrepreneurship are depressed by entry
barriers such that performance in entrepreneurship is determined more by the ability to overcome entry
barriers than by the ability to perform in commercialization activities. Or it may possibly occur in the
case of an immigrant from a very different country.

A fourth case?

Note that there is not a fourth case where Q, > 0, Q; < 0. This would only happen if an individual
from the top of the wage sector distribution joined the bottom tail of the entrepreneurship distribution.
A situation where the bottom of the entrepreneurship distribution is higher than the top of the wage
distribution would be impossible to sustain.

Summary

The correlation between the skills valued in the wage sector and in entrepreneurship is sufficiently high
to rule out reverse sorting in the third case (see Appendix Tables E, F, and J) and to reassure us that the
second condition in the first two cases holds. To determine whether Case 1 or Case 2 holds, one needs
to know either the ratio of the variance in the returns to wage employment to variance in returns to
entrepreneurship. The Tsinghua survey asks respondents to indicate which of 6 wage income bands
they were in at the end of each job, making inferences about the variance of wage income difficult.
Yearly income from entrepreneurship is more precisely measured, however, additional sources of
entrepreneurial income such as stock options or the value of the business are challenging to precisely
measure. If the correlation between skills in the two sectors is sufficiently high (which the data appear
to support), one may be able to eliminate Case 3 and use the clear predictions of the model in cases 1



and 2 to infer the ratio of interest from shifts in the returns to talent in each sector. One can infer
which case holds from the model predictions of where in the wage employment distribution
entrepreneurs are being drawn from and where in the distribution of entrepreneurial outcomes they
wind up. The model also shows that the ideal experiment that the econometrician needs is one where
the variance of returns is increased (or compressed) in one sector relative to the other. This
requirement seems reasonable in this empirical setting. The institutional reform in 1999 appears to
have shifted the environment from Case 2 towards higher returns to talent in entrepreneurship and
more (Case 1) positive hierarchical sorting. Future drafts will extend this basic model to capture the
possibility of different skills (which are correlated) in overcoming barriers to entry and in running the
entrepreneurial firm. A limitation of this model is that it assumes that the individual knows the cost to
becoming an entrepreneur, the average wages in each labor market and her skill levels in each sector
ahead of time.



APPENDIX B
Comparison of Key Demographic Characteristics by Survey Wave

Variable Responded before Responded during/after t-stat for equal
Aug. 2007 Aug. 2007 means
(N=2,667) (N=299)
Age 49.3 54.1 -4.216**
Age (founders only) 38.4 374 0.602
Bachelor’'s G 1980.9 1977.4 3.777**
Bach. Grad yr (founders
only) 1991.6 1993.2 0.941
Years of Education 17.2 17.0 2.381**
Entrepreneur parents 0.09 0.12 -0.713
Entrepreneur 0.29 0.40 -2.168**
Privatized 0.10 0.05 1.392
First start-up founded 2000.3 2001.1 -0.661
Tech only 0.28 0.29 0.757
Business only 0.10 0.09 0.235
Gender 0.88 0.90 0.901
Family economic status 3.75 3.85 -1.871*
High Salary 3.21 2.93 3.351**
Avg. Tenure 6.94 8.01 -2.045*
Overseas work exp. 0.26 0.26 -0.126
Number of positions 2.39 2.26 -2.012*
High government 0.03 0.03 -0.239
Low government 0.18 0.17 0.617
Last job academia 0.19 0.19 -0.051
Ever job academia 0.32 0.27 2.323**
Last job business 0.62 0.61 0.348
Student Leader 0.61 0.57 0.874
GPA Rank 2.28 2.58 -2.661**
Bach. Grad Yr. 10"
percentile 1954 1953 -
Bach. Grad Yr. 25"
percentile 1965 1961 -
Bach. Grad Yr. 50"
percentile 1986 1979 -
Bach. Grad Yr. 75"
percentile 1996 1993 -
Bach. Grad Yr. 90"
percentile 2001 2001 -

** and * indicate statistical significance at the 1% and 5%, respectively.



APPENDIX C

Independent Variables

Dependent Variable = Year start-up founded
(subjects start being at risk upon graduation)

Note: reported coefficients are hazard ratios (N =

1,910)

1) | (@)
Masterds de 0.342*** (0.086)
Ma s t »Post1899 2.215%** (0.664)
Doctorate degree 0.360* (0.191)
Doctorate x Post-1999 2.646 (1.566)
High Status (Gov. and
Comm. Party) 0.987 (0.243) 0.858 (0.211)
Status x Post-1999 0.924 (0.268) 1.098 (0.319)
Post-1999 dummy 0.102*** (0.023) 0.049*** (0.015)
1991-1999 dummy 0.075*** (0.0112) 0.070*** (0.010)
Controls
Overseas Experience 0.806 (0.133) 0.834 (0.139)
Last job academia 0.681 (0.213) 0.675 (0.211)
Ever job academia 1.186 (0.242) 1.222 (0.253)
Number of positions 1.296*** (0.067) 1.297*** (0.067)
Gender 1.363 (0.388) 1.257 (0.363)
Family Econ. Status 0.900 (0.060) 0.903 (0.062)
Log likelihood -1460.714 -1466.769

Note: 317 failures; 45,021 total years at risk; ***, ** and * indicate statistical significance at the

1%, 5%, and 10% levels, respectively. All models include regio n ,
year dummy variables. High Status is equal to 1 if the individual was a communist party member or
worked in a government position. The pair wise correlations between High Status and various human

capital measures are all at or below 0.101.
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APPENDIX D
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APPENDIX E
Income regression

Ordered Logit Dependent variable =
Independent Variables salary category (1-6)
Master’'s deg 0.466***
(0.051)
Doctorate degree 0.905***
(0.051)
Work exper. (0-10 yrs.) 0.938***
(0.054)
Work exper. (10-30 yrs.) 1.065***
(0.047)
Work exper. (>30 yrs.) 0.500***
(0.055)
Gender (male=1) 0.498***
(0.058)
GPA quartile (1 = top) -0.199%**
(0.046)
GPA quartile (3" 0.514%***
(0.046)
GPA quartile (4™ = bottom) 0.047
(0.045)
Overseas exper. 0.407***
(0.043)
Academia -0.943***
(0.051)
Business 0.335***
(0.052)
Government -0.326***
(0.044)
Family Econ. Status -0.273***
(0.015)
Comm. Party -0.062
(0.045)
Region Effects YES
Bachelor's Dept. Effects YES
Year Effects YES
Cut point 1 24.296***
(0.026)
Cut point 2 25.714***
(0.020)
Cut point 3 27.111***
(0.021)
Cut point 4 28.614***
(0.022)
Cut point 5 30.256***
(0.028)
Observations 561
Pseudo-R squared 0.148

*x* ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Robust standard
errors are used.



APPENDIX F
Returns to Talent in Wage Employment

Ordered Logit Dependent variable =
Independent Variables salary category (1-6)
Masteré degree 0.693***
(0.137)
Masteré x POST -0.228
(0.157)
Doctorate degree 1.211%**
(0.237)
Doctorate x POST -0.782***
(0.243)
High GPA -0.028***  0.384**
(0.005) (0.170)
High GPA x POST 0.179 -0.292
(0.149) (0.193)
Tenure -0.883***  -0.033***
(0.160) (0.008)
Business -0.646*** 0.24
(0.165) (0.238)
Government 0.073***  -1.054***
(0.008) (0.244)
Academia 0.044 -0.659***
(0.084) (0.248)
Bachel or s 0.812***  0.096***
(0.112) (0.012)
Communist Party 0.542*** -0.032
(0.128) (0.104)
Overseas 0.069***  (0.995***
(0.009) (0.135)
Gender (male=1) 1.760***  (0.638***
(0.157) (0.148)
Age (at end of job spell) | -0.276***  0.095***
(0.045) (0.012)
Years 2000-07 (POST) -0.228 1.348***
(0.157) (0.177)
Family Economic Status | 0.69273*** -0.309***
(0.137) (0.058)
B a ¢ h eDep. effécts YES
Region effects YES
Observations 3,276 2,043
Pseudo R-squared 0.206 0.171

*x% ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. The unit
of analysis is the job spell. Robust standard errors clustered at the individual level are used.
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APPENDIX G
Negative Binomial Regressions on Macro-economic Data

Dependent variable = number of firm foundings

(1959-2007)

Independent Variables (1) \ 2) \ (3)
R&D to GDP ratio (t-1) -0.143
(0.723)
GDP per capita (in RMB, t-1) 3.43E-04*** 3.30E-04***
(8.59E-05) (8.63E-05)
Shanghai Stock Exchange Market Cap (t-1) -2.52E-05** -2.36e-05**
(1.16E-05) (1.20E-05)
Domestic Patents Issued (t-1) 5.01E-06 -1.01e-05** -9.48E-06*
(3.60E-06) (4.82E-06) (5.04E-06)
Post-1999 dummy 4.326*** 3.856*** 2.901***
(0.652) (0.530) (0.590)
1988-1998 dummy 3.521*** 2.978*** 1.967*%**
(0.434) (0.421) (0.656)
Constant -1.257%** -1.376%** -0.241
(0.368) (0.360) (1.066)
Log likelihood -96.992 -90.102 -81.378
Num. obs. (years) 48 48 29
Pseudo R2 0.265 0.317 0.260

The results show that there was an increase in entrepreneurship after the two institutional
reforms even after controlling for other indicators of the economic environment. ***, **,
and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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APPENDIX H

Strategic and Competitive Implications of Different Institutional Shifts

Lower Barriers to Entry

Lower Barriers to Growth

Market/Commercialization
Talent is Orthogonal to
6Bureaucrati

(Bureaucratic talent refers to
the ability to form
connections, navigate a
bureaucracy, greater family
wealth or other factors which
enable certain individuals to
overcome barriers to entry.)

fIncrease in high and low ability
entrepreneurs

{'No prediction on the type of firms
founded

fPossibly greatest increase in
marginal firms which were not
profitable with the previously high
cost of entry

T Increased competition (possibly
lower profit margins?)

fUnclear predictions on whether
increase is among high or low ability

| Easier to overcome the opportunity
costs for entrepreneurship

flIncrease in high growth firms

f'More high-growth entrepreneurial
opportunities supports venture
capital

Market/Commercialization
Talent is NOT Orthogonal to
6Bureaucrat.

(a large component is
common between the two)

T Relative increase in low ability
entrepreneurs

1 Those who cannot maintain wage
employment can overcome the
barriers to entry

T Relative increase in low growth
firms

T Increased competition, smaller, less
profitable firms

flIncrease in high ability entrepreneurs

9 Easier to overcome the opportunity
costs for entrepreneurship

 Easier to recruit talented co-founders

f'More high-growth entrepreneurial
opportunities supports venture
capital

flIncrease in high-growth firms

fIncrease in innovative firms (higher
returns can support higher risk of an
innovation strategy)

12




APPENDIX |

Productivity
Independent Log(profit margin) Log(revenues) Log(employees) Log(survival) Pr(IPR important)

Variables @) (2 3) 4 (5)
Promoted -0.118 (0.228) 0.116 (0.369) 0.380* (0.211) -0.045 (0.046) 0.042 (0.966)
Log(work
experience) 0.986 (1.230) -2.965 (2.328) -2.447** (1.094) -0.009 (0.214) 0.668 (4.723)
Years of Education 0.004 (0.086) 0.018 (0.149) 0.152* (0.082) -0.008 (0.018) 0.850** (0.407)
Ability (wage
residual) 0.410** (0.180) -0.243 (0.323) -0.12 (0.159) 0.007  (0.034) 1.535* (0.837)
Prior salary -0.442** (0.170) 0.036 (0.336) 0.173 (0.150) 0.025  (0.031) -0.231 (0.727)
Overseas 0.731** (0.359) -0.804 (0.580) 0.128 (0.305) -0.07  (0.060) 2.120 (1.672)
High GPA 0.308 (0.232) -0.628 (0.427) -0.321 (0.213) 0.011  (0.047) -0.848 (0.914)
Worked in R&D - - - - 1.639* (0.925)
Controls
Log(employees) 0.246** (0.207)  1.234***  (0.187) - - -
Privatized -0.979* (0.539) 1.293 (0.894) 0.984** (0.464) 0.075 (0.107) (3.365) (2.955)
Log(survival) (0.280) (0.504) 0.606 (0.851) 0.674  (0.453) - -
Bought 0.005 (0.519) -1.406* (0.782) 0.666  (0.498) (0.023) (0.111) (2.961) (2.138)
Industry Effects YES YES YES YES YES YES YES YES YES YES
City Effects YES YES YES YES YES YES YES YES YES YES
Founding Year YES YES YES YES YES YES YES YES YES YES
Graduation Year YES YES YES YES YES YES YES YES YES YES
Constant 2.369 (5.321)  15.983**  (7.581) 3.308 (2.895) 2.065*** (0.620) -53.413 -
Observations 176 156 207 234 131
R-squared 0.55 0.81 0.7 0.92 0.51

*x% ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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APPENDIX J
Placebo Regression

Independent Variables

Dependent Variable = Year start-up founded (subjects start being at risk upon graduation)
Note: reported coefficients are hazard ratios

Years of Education
Educ. x POST

GPA High

GPA x POST
Promoted

Promoted x POST
Ln(workexp)

Work exp. X POST
Talent (Income residual)
Residual x POST
Years 1997-99 (POST)
Years 1990-96
Overseas Experience
Last job academia
Last job government
Ever job high gov.
Ever job low gov.
Ever job academia
Number of Positions
Gender (male=1)
Family Econ Status
Communist Party
Observations

0.630*** (0.086)

1.082  (0.205)
0.160  (0.521)
0.206*** (0.065)
0.743  (0.205)
2.340%  (1.068)
1.258  (0.519)
1.159  (0.465)
0.892  (0.295)
0.807  (0.277)
1.344*** (0.115)
1111  (0.443)
0.740*** (0.079)
0.939  (0.211)
1882

0726 (0.231)
0716 (0.317)
0.69  (0.256)
0.307*** (0.098)
0.619%* (0.170)
1.877  (0.845)
1107  (0.477)
1.129  (0.456)
0657 (0.217)
0748  (0.252)
1.320%** (0.117)
1212  (0.484)
0.824*  (0.090)
1.033  (0.234)
1225

0.218** (0.131)
7.714%*  (7.210)

0.083%** (0.079)
0.216%** (0.070)
0703  (0.189)
2.299%  (1.055)
1.437  (0.569)
1.108  (0.443)
0663  (0.215)
0639  (0.216)
1.410%** (0.128)
1.0903  (0.438)
0.781**  (0.083)
1014  (0.231)
1882

0.454*** (0.116)
0.367*** (0.119)

0.717  (0.179)

1333 (0.450)
4.362% (3.346) 0.887 (0.349)
0.258*** (0.097) 0.479* (0.182)
1.033 (0.338) 0.749  (0.299)
1.875  (0.986) 4.526** (2.863)
1739 (0.831) 0.996 (0.568)
1.804 (0.772) 3.835** (2.160)
0.318%** (0.140) 0.335** (0.173)
0.831 (0.338) 0546 (0.252)
1.309%*  (0.140) 1.607*** (0.231)
2124  (1.247) 2.686 (1.797)
0.843  (0.114) 0.618*** (0.103)
0.765 (0.215) 0587  (0.207)

1829 526

Note: 119 failures; 20,541 total years at risk; ***, ** and * indicate statistical significance at the 1%, 5%, and 10% levels,

respectively. Al |
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APPENDIX K
U.S. Data Dotcom Boom Robustness Check

Independent Variables

Dependent Variable = Start-up founded (subjects start being at risk

upon graduation)

Note: reported coefficients are hazard ratios

Software firms only,

Software firms only,

All Grads, All firms

only EE&CS grads all grads
Master’' s degr e¢ 0.281*** 0.767 1.226
(0.120) (0.204) (0.098)
Doctorate Degree 0.249** 0.733 1.261
(0.153) (0.333) (0.127)
Master’'s-0k Year 7.466** 1.936* 0.936
(5.844) (0.741) (0.152)
Doctorate x Years 98-00 5.560* 1.446 0.905
(5.683) (0.849) (0.185)
Non-U.S. citizen 1.866* 1.172 0.825
(0.634) (0.292) (0.078)
Gender (male=1) 5.814* 3.305*** 1.495
(5.934) (1.302) (0.169)
Years 1998-2000 0.001*** 0.002*** 0.011
(0.001) (0.001) (0.002)
Years 1991-1997 0.755 0.665 0.240***
(0.060) (0.194) (0.089)
Graduation year fixed effects YES YES YES
Degree fixed effects NO YES YES
Obs. 3,266 18,896 19,188

Note: Grad. Years 1980 and after (~age 40 and younger); 52 failures; 44,525 total years at risk; ***, ** and *
indicate statistical significance at the 1%, 5%, and 10% levels, respectively. All models include controls for

Bachelor’s graduati on

year (age),

Bachel or ' s
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