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Abstract

Do people avoid self-employment because it is too risky? To address this
question, we begin by measuring the level and variance of household income for
both wage-earners and the self-employed using individual level panel data. We
then construct a theoretical model of the choice between the two occupational
modes. We use the theoretical model, in conjunction with our estimates of
the level and variance of income, to assess the extent to which occupational
choice is driven by differences in tolerance toward risk. The model explicitly
takes into account the possible role of portfolio investment in attenuating the
uncertainty associated with labor income. Our main finding is that the increase
in mean consumption that rewards the increased variance of self-employment
is much too large to be rationalized by conventional measures of risk aversion.
This result is robust to a number of alternative specifications of the model,
including one that explicitly takes survivorship bias into account. We conclude
that willingness to accept risk is not a dominant factor in the decision to become
self-employed.

1 Introduction

In an address to Princeton University’s graduating class of 2002, entrepreneur Meg

Whitman, CEO of eBay, told the students, “You must bravely engage opportunity

∗We are grateful to Mehmet Tosun for assistance in putting together the dataset, to seminar
participants at the University of Chicago for useful comments and Princeton’s Center for Economic
Policy Studies for support.
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and accept risk...Take risks, undertake new endeavors, even though you may not suc-

ceed.” Whitman’s exhortation reflects the view, found in both popular and academic

discourse, that entrepreneurship and risk-bearing are inextricably linked. As Brock-

haus (1980, p. 513) notes, “Entrepreneurial literature since the writings of Mill has

included risk bearing as a major distinguishing characteristic... of an entrepreneur.”1

This is due to the fact that “...in becoming an entrepreneur an individual risks fi-

nancial well-being, career opportunities, family relations, and psychic well-being”

(Brockhaus, 1980, p. 510). The notion that entrepreneurs are relatively tolerant of

risk is a common assumption in theoretical models of occupational choice (Knight

(1921), Kihlstrom and Laffont (1979), Kanbur (1979) and Blanchflower and Oswald

(1998)). The title of a recent paper characterized as a “truism” the idea that low risk

aversion encourages people to become entrepreneurs (Cramer, et al. (2001)).

What factual basis is there for the notion that entrepreneurship is risky? It is

certainly well-documented that entrepreneurial ventures have high rates of failure.

For example, in the Panel Study of Income Dynamics data, about 35 percent of in-

dividuals who become self-employed exit within one year (Quadrini, 1999). Further-

more, the incomes of entrepreneurs exhibit considerably more volatility than those of

wage-earners with comparable characteristics. (See, for example, Borjas and Bronars

(1989), Hamilton (1995) and Heaton and Lucas (2000).) But the fact that both risk

and return are higher in self-employment does not by itself tell us that differences in

tolerance for risk drive the choice between self-employment and wage-earning. One

need think only of the literature on the equity risk-premium puzzle to see why. Both

risks and returns are higher for equity than for bonds, but when economic theory

is used to analyze the differentials, it turns out that risk aversion cannot explain in-

vestors’ decisions with respect to holdings of equity. Similarly, one needs a theoretical

framework to determine whether tolerance for risk explains the risk-return tradeoff

implicit in people’s choices between self-employment and wage-earning.

In this paper we examine the issue of the riskiness of entrepreneurship through

the lens of modern work on life-cycle consumption and portfolio choice. We begin in

Section 2 by characterizing the income-generating processes for both self-employed

and wage-earning individuals. The estimates are based on data drawn from the

Panel Study of Income Dynamics for the years 1968 to 1993. Using this approach, we

confirm earlier findings that self-employed households have higher mean income and

higher income volatility than wage and salary households.

In Section 3 we develop a model for assessing whether the empirical results from

Section 2 are consistent with the notion that attitudes toward risk are the major

1Indeed, Cramer et al. (2001) trace the notion back even earlier, to the eighteenth century.
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determinant of the choice between wage-earning and self-employment. A key insight

of the model is that each occupation is associated with a whole set of combinations of

the level and variance of lifetime consumption, which we call the C − V feasible set.

In the spirit of the traditional literature on the decision to become an entrepreneur,

individuals who are observationally equivalent choose among the bundles in the same

feasible set on the basis of their preferences toward risk. We develop a method

for constructing each occupation’s C − V feasible set using information about the

individual income process for that occupation and asset returns. In Section 4, we use

the model, in conjunction with the estimates from Section 2, to show that the benefit

of higher consumption generated by self-employment outweighs the cost of higher

variance for all but pathologically risk-averse consumers. That is, the model predicts

that essentially everyone should choose self-employment. This result is robust to a

number of alternative specifications of the model, including one that explicitly takes

survivorship bias into account.

Thus, a model based on the key assumption in most of the entrepreneurial literature–

that differences in risk aversion drive the choice between wage-earning and self-

employment–leads to a result that is totally at odds with the data (three-quarters

of our sample never even try self-employment). We treat this inconsistency between

the model and the data as a rejection of the crucial assumption that all (observa-

tionally equivalent) individuals face the same opportunity set and that risk-aversion

alone determines occupational choice. Indeed, we argue that risk aversion is unlikely

to be an important factor, let along the dominant factor, in the occupational choice

decision.2 Thus, the historical tendency to identify entrepreneurship and tolerance

for risk may be misplaced. Section 5 concludes with a summary and suggestions for

future research.

2 Income generating processes for wage-earners and

the self-employed

2.1 Preliminaries

The starting point for investigating whether individuals with relatively high tolerance

for risk choose self-employment is measuring the mean and variance of the returns

2Newman (1995) comes to a conclusion that is similar in spirit using an approach entirely dif-
ferent from ours. He investigates entrepreneurship in the context of a theoretical model of optimal
incomplete insurance contracts and finds that risk-based explanations for entrepreneurship are im-
plausible.

3



in each occupation.3 This, in turn, requires estimates of the respective occupations’

income generating processes. To estimate these processes, we need individual panel

data that include, inter alia, information on income and employment status. The

Panel Study of Income Dynamics (PSID) is suitable for these purposes; we use the

waves from 1968 to 1993. Our unit of observation is the household. We focus on

households in which the heads were between the ages of 25 and 64 inclusive.

An important issue is how to define income. If everyone were single and we knew

what part of self-employment income derived from capital and what part from labor,

then the answer would be clear–use the individual’s labor income. However, neither of

these conditions is true. Instead, in our canonical model, we focus on the household′s

total income, including capital income. We focus on family income for four reasons.

First, decisions about occupations are made in a family context–it is the volatility

of family consumption and income that matters to the individual. Second, any

distinction between labor and capital income in the context of an integrated family

business is inherently arbitrary. Third, the opportunity to invest in a high-return

project may be one of attractions of self-employment. All of this said, it is of some

interest to see whether the results change when we focus on the head’s earnings rather

than the family’s income. We show below that our substantive results are not very

sensitive to such a change in the definition of income. All figures are converted to

1996 levels using the personal consumption expenditure deflator.

The designation of employment status is not entirely straightforward. In prac-

tice, as already noted, it is not uncommon for an individual to be self-employed for

a few years and then return to wage-earning. Indeed, as implied by the summary

statistics in Table 1, 36 percent of the men in our sample who tried self-employment

were self-employed only one year. The comparable figure for women was 57 per-

cent. Our approach is to classify an individual as self-employed only if he or she was

self-employed a substantial amount of time. Clearly, some arbitrariness is involved

in defining “substantial.” In our basic model, we classify individuals as being self-

employed only if they were self-employed five years or more during the period we

observe them. We experimented with several other cutoff points, and found that our

qualitative results were not affected.4

3In contrast, Moskowitz and Vissing-Jorgensen (2001) compare returns to investment in en-
trepreurial ventures with returns to publicly-traded equity. They find that the returns are similar.

4A related issue is that a very few individuals report being both wage-earners and self-employed
during a given year. We classified these individuals as being self-employed for that year; construing
them as being wage-earners had no impact on the results. Note that self-employed individuals need
not have any capital investment in their businesses. Indeed, according to the tabulations by Hurst
and Lusardi (2001), only fifty percent of those describing themselves as self-employed actually own

4



2.2 Income Generating Equation

Our income generating model is a second order autoregression in first differences.5Because

standard portfolio theory suggests that the riskiness of either occupation depends on

the correlation of its return with financial asset returns, we augment the autoregres-

sive terms with the real rate of return on equity and its lag:

ỹt − yt−1 = η̃t + α0 + χ1 (yt−1 − yt−2) + χ2 (yt−2 − yt−3) + φ0r̃t + φ1rt−1 (1)

where yt is real income, ηt is an innovation, r̃t is the real rate of return on the value-

weighted New York Stock Exchange composite index and rt−1 is its lag, and α0,

χ1, χ2, φ0, and φ1 are parameters. There is some evidence that income generating

processes differ by education, so we estimate separate equations for those individuals

with no more than high school and those with some college or more education. 6

The regression equations also include a cubic in age. The equations are estimated

with individual effects, so that there is no need to control for unchanging individual

characteristics such as race.

The income generation parameters and associated calculations are reported in

Table 2. Within each education category, the first row shows the figures for wage and

salary individuals and the second row shows comparable figures for the self-employed.

Consider first the column labeled “mean/(median),” which shows the mean value of

income in thousands of 1996 dollars and its median in parentheses. These are raw

means and medians for individuals between the ages of 35 and 40. Looking at a

specific age group is a simple way to account for the fact that the age distributions of

the self-employed and wage-earners differ. Within each education category, the self-

employed have higher mean household incomes than wage-earners. The medians for

the self-employed are also higher within each category, but the differences are smaller.

This is a common result (see, e.g., Hamilton (2000)), and is due to the substantial

skewness of the incomes of the self-employed.

The next column has two figures in each cell. The first is the standard deviation

of the innovation; the second is the ratio of the standard deviation to the mean value

of income. Consistent with previous work (Hamilton (2000)), the income stream

businesses and of business owners, 38 percent have business equity of less than $5000. Moskowitz
and Vissing-Jorgensen (2001) and Heaton and Lucas (2000) focus on business owners, in contrast
with our focus on the self-employed. Neither group is a subset of the other.

5Previous work indicates that there is a unit root in a levels specification, so that first-differencing
is appropriate. See, for example, MaCurdy (1982).

6It might also be of interest to stratify the sample by occupation in order to examine, for ex-
ample, differences in the income generating processes of self-employed and wage-earning physicians.
However, sample sizes were not sufficiently large to permit such analysis.
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associated with self-employment is more variable than that associated with wage-

earning, both in absolute terms and relative to income.7

Next consider the coefficients χ1 and χ2, which multiply the first and second

lagged differences in income, respectively. Both lags are significant for all education

classes and employment classes. In general, the greater the sum of χ1 and χ2 in

absolute value, the less persistent the process. For households in which the head has

no more than a high school education, the income generating process is somewhat

more persistent for the self-employed; and vice versa for those with some college or

more.

The columns headed βnyse and βnyselag
indicate the relationship between earnings

and the current and lagged rates of return on financial assets, respectively. The

results of a joint test of the significance of βnyse and βnyselag
are included in the

column headed Fnyse. The first number in each cell is the F -statistic and the second

number is the associated p-value. For wage earners, there is some tendency toward

a negative correlation between earnings and asset returns. For both self-employed

and wage-earning individuals with no more than high school, the β’s are jointly

statistically significant, and their sum is negative. Thus, individuals in this group

can reduce the variance of income by investing in financial assets, although the effect

is stronger for the self-employed. For those with some college or more, the point

estimates suggest that the relationship between financial asset returns and earnings

is positive for wage-earners, but marginally significant. For the self-employed, the

point estimate is negative, but not statistically significant.

2.2.1 Alternative specifications

We have shown that, within both education classes, self-employment income is higher

than the income of salaried workers, but also more variable. We next examine whether

these findings are robust to a number of alternative approaches to measuring income

and self-employment status.

To begin, we consider an alternative definition of income. Specifically, rather than

looking at household income, we analyze the earnings of the head. As noted above,

we think that there are good reasons to focus on the volatility of all of the household’s

income streams. But because much of the literature focuses on earnings, it is useful

7It has been suggested that the standard deviation of labor income in the PSID is overestimated
because of measurement error (Deaton (1991)). To the extent this is true, it makes self-employment
more attractive relative to wage-earning and hence reinforces our key finding below that issues
relating to risk do not seem to be the driving force in the choice between the two occupational
modes.
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to examine the outcome when we use them to fit the income generating function. For

the sake of brevity, we do not report the entire set of results. Rather, in the bottom

half of Table 3 we show, by occupation and education, the mean and median earnings,

the standard deviation of earnings, and its coefficient of variation. The patterns with

respect to mean household income and its variance that are present in the top half

of the Table are here as well; of course, the magnitudes are greater in the top half of

the table because family income is generally greater than individual earnings. Thus,

our stylized facts are robust to a reasonable change in how income is defined.

Another issue concerns the fact that there is some arbitrariness to our procedure

for classifying people as self-employed, which is based on whether or not they were

self-employed five or more years. We experimented with a number of different cutoffs

ranging from 2 years to 10 years. The substantive results from Table 2 are not affected

by such changes in the criterion for classifying individuals as self-employed. The

results for the 10-year cutoff are particularly noteworthy, and are reported in Table

3. Presumably, the individuals who survive 10 or more years in self-employment are

relatively successful at it. Nevertheless, the variance of their life-cycle incomes is still

high. This suggests that our finding of a relatively high variance in the canonical

specification, Table 2, is not due to the fact that a lot of the individuals classified as

self-employed are failures who would have high-variance incomes in any case. Rather,

self-employment income appears to be inherently volatile.

But there is a potential problem with any approach based on such cutoffs. In

effect, such approaches select on “winners” – individuals who are able to stick it out

as self-employed for several years. To deal with this issue, we implement the following

algorithm: Determine whether or not an individual was self-employed before the age

of 35. Then, estimate the income generating equation using data only from years

after the individual was 35, but classify the individual on the basis of his or her self-

employment status before the age of 35. Thus, inclusion in the sample used to estimate

the self-employment income generating function does not depend on whether one is

self-employed during any of the years used in the estimation. This approach creates

no survivorship bias, that is, sample selection in favor of successful self-employed

people. Roughly speaking, this is like an instrumental variables procedure in which

the instrument is a dichotomous variable for whether or not the individual was self-

employed prior to the time period used to estimate the regression. The results from

this “pseudo instrumental variables” approach are reported in Table 4. The results

are quite similar to those in our basic model, suggesting that they are not driven by

survivorship bias.

The approaches taken so far allow for the fact that individuals can move between
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self-employment and wage-earning. It will turn out to be useful also to consider a

tack based on the opposite assumption, that the choice is in some sense irrevocable.

Specifically, consider the following classification algorithm: once an individual expe-

riences a spell of self-employment, no matter how brief, all the subsequent years are

used to estimate the self-employment income generating equation, whether or not the

individual was actually self-employed. In effect, the assumption is that any exposure

to self-employment leads to an irrevocable change in the income generating process.

The results from this ”irrevocable” approach are included in Table 4. They indicate

that it does not materially affect our substantive findings.

For easy reference, Table 3 contains a summary of all the results we have discussed

so far, as well as a few other variations. The basic message is that the qualitative

results are quite consistent across specifications.

3 Theoretical Framework

In the previous section we computed the moments of the income processes for self-

employment (defined in various ways) and wage-earning. The key stylized fact that

emerges is that self-employment is associated with both a higher mean and variance

of income. Now, standard theoretical considerations suggest that this is entirely

predictable–people need a higher expected return in order to compensate for taking

on additional risk. But the key question in this context is whether the amount of

compensation is reasonable given conventional assumptions about risk aversion.

In this section we develop a theoretical model of the choice between wage earning

and self-employment that allows us to investigate this issue. Our model building

strategy is aimed at providing a simple and transparent framework for interpreting

the empirical findings from Section 2. The idea is to see how far a model that focuses

on risk can take us in explaining the facts documented in the previous section. Our

assumptions with respect to the form of the utility function and the distribution of

returns are designed to lead to specifications that can easily be solved analytically.

A key simplifying assumption is that the self-employment decision is irrevocable. As

noted in the previous section, this is clearly counterfactual. However, as also noted

in the previous section, even short-lived experiences with self-employment can be

viewed as having irrevocable consequences for future earnings streams. Viewed in

this way, a theoretical model that assumes irrevocability can in fact cast light on

actual self-employment decisions.

In our model, each occupational mode is entirely characterized by an uncertain

stream of future income, so that the selection of the preferred income stream is, in
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effect, the selection of an occupation. The individual selects the income stream that

maximizes the expected value of an intertemporal utility function that depends on

period by period consumption. We show that, under certain conditions, the choices

available to the individual can be characterized very simply. Following much recent

work, the model explicitly takes into account the possible role of portfolio investment

in attenuating the uncertainty associated with labor income (see Davis and Willen

(2000a, 2000b)). To fix ideas, we begin with a two period model, and then turn to

the more general case.

3.1 Two-period model

Consider an individual who lives for two periods (t = 0, 1). Initially, she has no

financial assets. But she can choose from two lifetime income profiles, one associated

with wage-earning and one with self-employment, and which are indexed by i. Each

lifetime income profile delivers current income yi
0 with certainty and stochastic period

one income ỹi
1. In addition, she has access to two financial assets: asset 0 is a riskless

bond with certain gross return (i.e., one plus the rate of return) R0; asset 1 is a risky

security with uncertain gross return R̃1. We assume that labor income innovations,

η̃i
1 = ỹi

1 − E(ỹi
1), and risky asset returns R̃1 are jointly normally distributed. Our

individual invests ω0 dollars in the riskless asset and ω1 dollars in the risky asset.

Let c0 and c̃1 be consumption in periods zero and one, respectively and call the pair

(c0, c̃1) a lifetime consumption profile.

3.1.1 Characterizing the budget constraint

Assume our individual chooses profile i. Asset holdings, lifetime income profiles and

consumption are related by the following period-by-period budget constraint:

c0 = yi
0 − ω0 − ω1 (2)

c̃1 = ỹi
1 + ω0R0 + ω1R̃1 (3)

Equations (2) and (3) imply the following intertemporal budget constraint in expec-

tations:

c0 +
1

R0

E(c̃1) = yi
0 +

1

R0

E(ỹi
1) +

1

R0

(
E(R̃1) − R0

)
ω1 (4)

To simplify, call C = c0 + 1
R0

E(c̃1) lifetime consumption, Y i = yi
0 + 1

R0
E(ỹi

1) lifetime

income. Further, let ER = (1/R0)
(
E(R̃1) − R0

)
and call ERω1 lifetime excess

returns. Using the new notation, we can write equation (4) much more compactly:

C = Y i + ERω1 (5)
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Equation (5) tells us that lifetime consumption for a consumer must equal lifetime

labor income for the selected income profile i plus lifetime excess returns.

3.1.2 Characterizing the C − V indifference Curves

Turning now to preferences, let the lifetime utility function over c0 and c̃1 be time-

separable and assume that each period’s utility function has the exponential form
1
A

exp(−Ac) where A > 0. This functional form implies constant absolute risk aver-

sion, which is given by A. As a convenience, assume that the subjective discount

rate equals the riskless rate. Under these conditions, we can characterize the present

discounted value of utility as a function of lifetime consumption and the variance of

period one consumption:

U (C, V ) = − 1

a0A
exp

{
−a0A

(
C − A

2
V

)}
, (6)

where A measures absolute risk aversion, a0 is an annuitization factor and V =

var(c̃1).
8 While a considerable simplification, the assumption of absolute risk aver-

sion allows for closed-form, intuitive, and transparent solutions. Further, as shown

below, our results are so dramatic that it is hard to imagine that a more general

functional form would make much of a difference.

Equation (6) implicitly defines the individual’s indifference curves between lifetime

consumption and variance. In a graph with lifetime consumption (C) on the y-axis

and the variance of second period consumption (V ) on the x-axis, utility increases as

we move up and to the left. To generate an indifference curve, choose a real number

u. Any consumption profile that satisfies

C − A

2
V = u (7)

delivers the same level of utility, so that equation (7) defines an indifference curve.

Two features of these indifference curves merit attention. First, implicit differenti-

ation of equation (7) implies that indifference curves in C − V space have slope A
2
.

Intuitively, the slope of the indifference curve reflects the consumer’s willingness to

trade off the level of consumption (C) and the variance of consumption (V ). In ef-

fect, this is a measure of the individual’s risk aversion. The fact that the slope is

constant reflects the underlying assumption of constant absolute risk aversion. From

a geometric point of view, this means that the indifference curves are parallel to each

other. Further, the higher the risk aversion, the steeper the indifference curves. In-

tuitively, the greater the value of A, the more consumption the individual requires to

compensate her for assuming another unit of risk.

8Davis and Willen (2000b) provide a derivation of equation (6).
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All of this is illustrated in the top panel of Figure 1. There we consider the

case of an individual who can obtain lifetime consumption of $80,000 with no risk.

The figure reflects the fact that if the individual has absolute risk aversion of 0.025

(corresponding to local relative risk aversion of 1.0), she would demand $1200 in

lifetime consumption in order to take on additional consumption variance of $100

million (standard deviation of $10 thousand). On the other hand, if her value of A

is 0.250 (corresponding to local relative risk aversion of 10), she requires $12,500 in

compensation for the higher variance.

As already suggested, with constant absolute risk aversion, the indifference curves

for a given investor are parallel, as displayed in the lower panel of Figure 1. With other

preferences, absolute risk aversion and thus the curvature of the indifference curves

depends on both the level of lifetime consumption and the consumption variance.9

3.1.3 Characterizing the C − V feasible sets

Just as we can characterize the individual’s preferences in consumption-variance (C−
V ) space, we can characterize her feasible combinations as well. To find the feasible

points in C−V space corresponding to any income profile i, we take advantage of the

intertemporal budget constraint (equation (4)). The budget constraint tells us that

the expected lifetime consumption and variance associated with each income profile

depend on ω1, the amount of saving in the risky asset. For example, we know that

the C − V feasible set must include the point (Y i, var(ỹi
1)), because one can attain it

simply by investing nothing in the risky asset (i.e. setting ω1 = 0). As we vary ω1

from zero in either direction, we generate other points in C − V space.

A particularly important value of ω1 is the negative of the beta of labor income

with the risky asset, βi
y, defined as cov(ỹi

1, R̃)/ var(R̃). When ω1 = −βi
y, the associated

point in C−V space, (Ci
mv, V

i
mv) = (Y i−βi

yER, var(ỹi
1−βi

yR̃)), has lower consumption

variance than any other feasible point. (This is because βi
y is the coefficient in the

regression of ỹi
1 on R̃; by construction it minimizes the variance of the residual.) We

therefore call this point the minimum variance point. Note that it makes intuitive

sense that if βi
y is zero, the minimum variance point is the same as the point at which

there is no investment in the risky asset: if labor income and the risky asset are

uncorrelated, then investment in the risky asset cannot reduce lifetime consumption

variance.

Remarkably, once the expected return and variance of the risky financial asset are

given, all information relevant to the investor about the feasible set is contained in

9Specifically, for the common isoelastic specification (constant relative risk aversion), the slope
of the indifference curves rises with the variance of consumption and decreases with wealth.
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the minimum variance point. In other words, conditional on the characteristics of the

risky financial asset, if two different labor income profiles have the same minimum

variance point, then they generate exactly the same feasible set. To show this, take

the second-period budget constraint (equation (3)) and add and subtract βyR̃ to the

right hand side to obtain:

V = var(c̃1) = var(ỹi
1 + ω1R̃) = var

(
ỹi

1 − βi
yR̃︸ ︷︷ ︸

residual

+
(
ω1 + βi

y

)
R̃

)
(8)

ỹi
1 − βi

yR̃ is the residual from a regression of income on the risky asset and is thus

uncorrelated with returns on the risky asset. Therefore

V = var(ỹi
1 − βi

yR̃)︸ ︷︷ ︸
=V i

mv

+
(
ω1 + βi

y

)2
var(R̃) (9)

Thus,

ω1 + βi
y =

(V − V i
mv)

1/2

std(R̃)
(10)

We can similarly decompose C:

C = Y i − βi
yER︸ ︷︷ ︸

=Ci
mv

+
(
ω1 + βi

y

)
ER (11)

Equation (11) implies that:

ω1 + βi
y =

C − Ci
mv

ER
(12)

Any feasible point (C, V ) must satisfy both equations (10) and (12). Hence, by

setting the right hand sides of the two equations equal to each other, we know that

the function

C =
(
V − V i

mv

)1/2 ER

std(R̃)︸ ︷︷ ︸
Sharpe ratio

+Ci
mv (13)

characterizes the C − V feasible set. As promised, conditional on the characteristics

of the risky financial asset (as summarized by the Sharpe ratio), the feasible set that

corresponds to a given labor income profile i is fully characterized by the minimum

variance point.

Geometrically, Equation (13) is a parabola that opens to the right with vertex at

the minimum variance point. At the minimum variance point, an individual invests

−βi
y in the risky asset. Note that as the Sharpe ratio increases, the greater the amount

of expected lifetime consumption the individual can obtain for taking on more risk.
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Intuitively, the greater the reward for taking on a unit of risk, the more that lifetime

consumption increases for each unit increase in variance.

Incidentally, this line or reasoning provides a further justification for our focus in

Section 2 on total family income (including capital income), as opposed to earned in-

come only, when estimating the income generating process. If capital income consists

of the return on investment in traded equity or is perfectly correlated with traded

equity, then whether we include or ignore capital income is irrelevant. To see this,

suppose that in the initial period, the family borrows φ dollars which it then invests

in the risky asset. Family income in the initial period is then:

yi
0 = yi

L,0

In period one, income is the sum of labor income plus the return on the risky asset

minus repayment of the loan

ỹi
1 = ỹi

L,1 + φ(R̃ − R0)

Let βi
y,L and Y i

L represent the beta of labor income alone and the value of lifetime

labor income alone (i.e. when φ = 0), respectively. It is easy to see that:

Y i = Y i
L + φER (14)

βi
y = βi

y,L + φ (15)

Substituting equation (14) and (15) into the definitions of Ci
mv and V i

mv yields

Ci
mv = Y i

L + βi
y,LER (16)

V i
mv = var(ỹi

L − βi
y,LR̃) (17)

Equations (16) and (17) illustrate that we get the same measures of Ci
mv and V i

mv

whether or not we include capital income.

3.1.4 Portfolio choice

For the moment, assume that the individual has chosen to be a wage-earner. To

maximize utility, she chooses the point in the feasible set for wage-earning that is

tangent to the highest indifference curve. The top panel of Figure 2 illustrates such

an equilibrium for specific numerical values of the parameters of the model. In this

example and all that follow, we assume that R0 = 1, ER = .08 and std(R̃) = .15.

Further, we assume A = .075 (which corresponds to a local relative risk aversion

coefficient of approximately 3) here and in the other examples unless specifically

noted. The characteristics of the occupations we use in our various examples are
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listed in Table 5. The characteristics of the income stream associated with wage

earning are listed in the row marked “WS” in the table.

In the figure, Oi is the optimal point and MVi is the minimum variance point.

As usual, (Ci, Vi) maximizes utility if and only if the slope of the indifference curve

(equation (7)) equals the slope of the C − V feasible set (equation (13)). Formally:

A

2
=

1

2

(
Vi − V i

mv

)−1/2 ER

std(R̃)
(18)

Equation (18) implies an optimal level of V conditional on occupation i:

Vi = V i
mv +

ER2

(A)2 var(R̃)
(19)

If we substitute the optimal level of V into equation (13), we obtain the optimal level

of C conditional on occupation i:

Ci = Ci
mv +

ER2

A var(R̃)
(20)

From equations (19) and (20) we see that as the return to the risky asset increases

ceteris paribus, the individual takes advantage of it to choose a lifetime profile with

higher variance and higher consumption. Similarly, if the variance of the risky asset

increases or the individual becomes more risk averse, both the mean and variance of

the lifetime profile fall.

3.1.5 Occupational choice

Our individual chooses between two occupations i = SE (self-employed) and i = WS

(wage and salary earner). She chooses wage-earning over self-employment if and only

if

U (CWS, VWS) ≥ U (CSE, VSE) (21)

By equation (6), equation (21) holds if and only if

CWS − (A/2)VWS ≥ CSE − (A/2)VSE (22)

If we substitute the optimal solutions conditional on occupation choice i (equations

(19) and (20)), we can re-write equation (22):

CWS
mv +

ER2

A var(R̃)
− (A/2)V WS

mv − (A/2)
ER2

(A)2 var(R̃)
≥

CSE
mv +

ER2

A var(R̃)
− (A/2)V SE

mv − (A/2)
ER2

(A)2 var(R̃)
(23)
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All the terms involving ER cancel, meaning that equation (22) holds if and only if:

CWS
mv − (A/2)V WS

mv ≥ CSE
mv − (A/2)V SE

mv (24)

And, by equation (6), equation (24) holds if and only if

U
(
CWS

mv , V WS
mv

) ≥ U
(
CSE

mv , V SE
mv

)
(25)

Thus, equation (21) holds if and only if equation (25) holds. In words, a consumer

prefers the optimal point as a wage-earner to the optimal point being self-employed if

and only if she prefers the minimum variance point in WS to the minimum variance

point in SE. It is easy to see that if we replace “≥” with “=” in equations (21) to

(25), we can also say that she is indifferent between wage-earning and self-employment

if and only if she is indifferent between the minimum variance point in WS and the

minimum variance point in SE.

The lower panel of Figure 2 illustrates the occupational choice decision graphically.

As before, the characteristics of the wage and salary income stream upon which the

graph is based are as listed in the first row or Table 5. The analogous characteristics

for self-employment are in the second row, labeled SE(1). For each occupation,

the figure shows the indifference curve that is tangent to the feasible set, and the

indifference curve that goes through the minimum variance point. Note that the

vertical distance between the indifference curves associated with the best point for

each occupation is the same as the vertical distance between the indifference curves

that pass through the minimum variance points for each occupation. We can confirm

this fact by appealing to equations (19) and (20). According to equation (19), the

distance from V WS
mv to VWS is exactly the same as the distance from V SE

mv to VSE. (Both

are equal to the negative of ER2/(A)2 var(R̃) .) Similarly, equation (20) tells us that

the distance from CWS
mv to CWS and the distance from CSE

mv to CSE are exactly the

same. (Both equal the negative of ER2/A var(R̃).) Therefore, if, as in the picture, the

minimum variance point of WS lies on a higher indifference curve than the minimum

variance point of SE, then the optimal point in WS must lie on a higher indifference

curve as well.

3.1.6 Information Required to Measure Ci
mv and V i

mv

We have now established that in this model, the minimum variance levels of lifetime

income and the variance of income are critical determinants of occupational choice.

How can we measure these two quantities? Clearly, we need to know the moments of

asset returns ER and var(R̃). And given the definitions of Ci
mv and V i

mv(see equations

(9) and (11) above, respectively),we require only two pieces of information about the
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income profile, var(ỹi
1) and βi

y. These are precisely the magnitudes that we estimated

in Section 2. In a multi-period model, the computation of the variance of income and

its covariance with asset returns is slightly more complicated; we defer to Section 3.3

a detailed discussion of the relevant issues.

3.1.7 Risk aversion and occupational choice

With estimates of Ci
mv and V i

mv for both self-employment (SE) and wage-earning

(WS)in hand, we can investigate how risk aversion enters the choice between the

occupations. From equation (24), our consumer is indifferent between them if and

only if

A = A∗ = 2 × CWS
mv − CSE

mv

V WS
mv − V SE

mv

(26)

Intuitively, suppose that lifetime consumption in self-employment is very much larger

than in wage earning (the numerator is a very negative number), while the variance

of self-employment is just a bit larger than in wage-earning (the denominator is a

slightly negative number). Then the right hand side of the equation is a large positive

number, implying that the individual would be indifferent between wage-earning and

self-employment only if he were extremely risk averse (that is, had a very large value

of A). Note also that if the right hand side of equation (26) is negative, then equality

can never hold, because A has to be positive. In this case, self-employment always

dominates wage-earning because it has both higher lifetime consumption and lower

lifetime variance.

The top panel of Figure 3 depicts two feasible sets, again using the parameter

values from the first two rows of Table 5. To calculate A∗, draw a line between the

minimum variance points of the two sets. This line is an indifference curve and we

can use equation (7) to calculate the absolute risk aversion level associated with it.

If a consumer’s absolute risk aversion exceeds A∗, then the slope of her indifference

curve exceeds that of an indifferent individual and she prefers WS, and vice versa

if A ≤ A∗. The bottom panel of Figure 3, which is based upon the row of Table 6

labeled SE(2), portrays a situation in which only a risk-loving consumer would be

indifferent between WS and SE – that is, A∗ < 0.

3.1.8 Risk, reward and occupational choice

We can interpret our measures of lifetime consumption and its variance using the

familiar language of risk and return. Assume without loss of generality that lifetime

consumption and lifetime variance are both higher in self-employment. Then we can

think of ∆C = CSE
mv −CWS

mv as the “reward” to self-employment and ∆V = V SE
mv −V WS

mv
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as the “risk.” Substituting into equation (22), an individual chooses self-employment

if the reward outweighs the (suitably scaled) risk, that is, if

∆C ≥ (A/2)∆V (27)

When relationship (27) holds with equality, it shows the increase in lifetime consump-

tion required to compensate the individual for assuming a given incremental amount

of lifetime risk.

Note that equation (26), which shows the critical value of risk aversion that would

make the individual indifferent between the two occupations, and equation (27), which

shows the critical value of the increment to consumption that would make her indif-

ferent, are derived from the same underlying utility function. In effect, then, they are

different ways of interpreting the same information. The perspective in equation (26)

allows us to estimate the implicit degree of risk aversion that drives the choice be-

tween the two occupations. Hence, we can assess whether the degree of risk aversion

implied by the model is “reasonable” given existing estimates in the literature. The

perspective in equation (27) allows us to compare the actual difference between con-

sumption in the two occupations with the minimum consumption required to induce

individuals to assume the extra risk. Hence, it provides an explicit way of measuring

the success of the model at explaining the data.

3.2 Different methods for calculating occupational risk

Suppose we observe the income profiles of one self-employed and one wage-and-salary

worker, that both workers have the same level of lifetime income (Y SE = Y WS),

but that income in self-employment is more volatile (var(ỹSE
1 ) > var(ỹWS

1 )). Suppose

further that self-employment income has positive covariance with asset returns (βSE
y >

0) and income as a wage-earner is uncorrelated with asset returns (βWS
y = 0). Table

6 provides an example of such income profiles. The upper panel of Figure 4 plots the

corresponding points in C − V space.

Which occupation does the individual choose? Without the lifetime utility-maximizing

framework, there are two natural methods:

1. mean-variance method : Compare the income means and variances associated

with each point. In this case, both income streams allow for the same mean level

of consumption but wage-earning gives lower variance of consumption. Thus,

this method predicts that any risk-averse person prefers to be a wage-earner.

2. CAPM method : Find the plan with the higher market value, i.e., apply a higher

discount rate to income whose covariance with risky assets is higher. Applying
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the rule in this case, we note that both plans have the same present discounted

value. But self-employment has higher covariance with the market portfolio,

thus it is “riskier” and has a lower value. So any risk-averse individual prefers

wage-earning.

What does our lifetime utility-maximizing method predict? Equations (19) and(20)

allow us to use the income streams to calculate the minimum variance point in C−V

space and thus the feasible sets associated with wage-earning and self-employment.

By equation (26), we can then calculate A∗, the absolute risk aversion level of a

consumer indifferent between the two occupations. As indicated in Table 6, a con-

sumer with absolute risk aversion (equal to/greater than/less than) 0.103 prefers

(neither/SE/WS). (An absolute risk aversion coefficient of 0.103 corresponds to

a local relative risk aversion coefficient of approximately 4.) This situation is de-

picted graphically in the lower panel of Figure 4, which plots the two feasible sets

and the indifference curve of a consumer indifferent between the two occupations. In

other words, the more risk averse the individual, the more likely she is to choose

self-employment in spite of the fact that two standard measures of riskiness – the

variance of the income stream and the covariance of the income stream with risky

asset returns – suggest that self-employment is more risky.

Both the mean-variance and the CAPM approaches predict that no one would

ever choose self-employment, so both are wrong. The mean-variance approach fails

because it uses only the variance of income to measure risk and ignores the covari-

ance of income with asset returns. The CAPM approach fails because it uses only

the covariance of income with asset returns to measure risk and ignores the undiver-

sifiable component of labor income. What makes the CAPM approach appropriate

in standard finance applications is the assumption that for a given asset, an investor

can diversify away all variation uncorrelated with the market – an assumption that

is untenable in our setting.

3.3 Multi-period model

We now move to a multi-period framework. An investor chooses occupation i at

time t. We assume that her decision is irreversible – once in occupation i, she must

continue with occupation i until the end of time (date T ). 10 As in the two-period

model, preferences are defined over the stochastic consumption stream ({c̃s}T
s=t) and

10As we noted earlier, people can and do reverse their decisions. In terms of our theoretical model,
any experiment with self-employment, no matter how short-lived, is irreversible in the sense that it
permanently changes the characteristics of the future income stream.

18



represented by a time separable utility function with exponential period utility:

U
(
{c̃s}T

s=t

)
= Et

[
T∑

s=t

(δh)
s−t

(−1

A

)
exp (−Acs)

]

Define the PDV operator, which takes the present discounted expected value of a

random sequence,

PDVt

({zs}t2
s=t1

)
=

t2∑
s=t1

1

Rs−t1
0

E (z̃s) .

Each period an investor must satisfy the period budget constraint:

c̃t = ỹi
t + ω0,t−1R0 + ω1,t−1R̃t − ω0,t − ω1,t (28)

where ω0,t and ω1,t represent the holdings of the riskless and risky assets purchased

at time t. As in the two-period model, the period budget constraint (equation (28))

implies a lifetime budget constraint:

Ct = PDVt({c̃s}T
s=t) = PDVt({ỹi

s + ERω1,s−1}T
s=t+1) + Wt (29)

where Wt = ω0,t−1R0 + ω1,t−1R̃t.
11

To facilitate the use of this framework for analyzing the stylized facts from Section

2, we assume an income generating process of the same form that was estimated there.

Using slightly different notation, this is:

χi (L) ỹi
t = θi (L) η̃i

t + φi (L) r̃t + di
t (30)

where di
t is a deterministic constant, L is the lag operator, and χi, θi and φi are poly-

nomial functions. We assume that the coefficient on the contemporaneous innovation

in income is 1, that ηi
t and rt are serially uncorrelated, and that they are uncorrelated

with each other. A possible drawback to equation (30) is that the distribution of the

level of income is highly skewed. However, specifying the equation in logs is unap-

pealing in this context, because it is not uncommon for the self-employed to have

negative incomes in a given year, and we do not want to discard these observations.
12 As a check on whether this skewness of income seriously biases our results, we

present below calculations based on medians as well as means.

11In the two period model, we implicitly assume that initial asset holdings were zero, making
W0 = 0.

12To the extent that one excludes such observations, it lowers the variance and raises the mean of
self-employment consumption. This would only reinforce our main finding from the next section–the
increase in mean consumption that rewards increased variance in self-employment is much too large
to be rationalized by conventional measures of risk aversion.
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We show in the appendix (see Proposition 3) that under the maintained assump-

tions:

U
(
{c̃s}T

s=t

)
= U (Ct, Vt) = − 1

atA
exp−atA

(
Ct − A

2
Vt

)
(31)

where Vt = PDVt({vs/as}T
s=t+1) vs = vars−1(c̃s) and at = 1/ PDVt({1}T

s=t) is an

annuitization factor. In effect, we can write lifetime utility as a function of the

present value of the expected lifetime consumption stream and the present value of

its variance. In analogy with equation (6), then, equation (31) allows us to define

indifference curves in Ct − Vt space.

In analogy to the discussion leading up to equation (13) we can characterize the

Ct − Vt feasible set (see Proposition 2 in the appendix for details):

Ct = (ER/σ) PDVt({(1/as)}T
s=t+1)

1/2
(
Vt − V i

mv,t

)1/2
+ Wt + Ci

mv,t (32)

Here the point (Ci
mv,t, V

i
mv,t) represents the point in Ct−Vt space with minimum Vt for

an individual who chooses occupation i. Again, the two-period results carry through

with appropriate re-definition of the key variables. The only difference is the presence

of Wt on the right hand side; this reflects the fact that individuals can consume out

of accumulated wealth.

The same reasoning as in the two-period case suggests that our consumer prefers

the optimal feasible point in self-employment to the optimal feasible point as a wage-

earner if and only if she prefers the minimum variance point in the set SE to the

minimum variance point in the set WS. Hence, it is important to be able to calculate

(Ci
mv,t, V

i
mv,t). To do so, suppose that our consumer chooses occupation i at time t. We

show in the appendix (see equation (60) in Proposition 1) that with our assumptions:

c̃s − Es−1(c̃s) = as

(
Y i

t − Et−1(Y
i
t ) + ω1,t−1(R̃s − Et−1(R̃t)

)
(33)

where Y i
t = PDVt({ỹi

s}T
s=t). In words, consumption responds to news about current

and future labor income and to portfolio returns. Specifically, in a given year, the

innovation to consumption is the annuity value of the sum of the innovations to the

present discounted value of all future labor income (Y i
t −Es−1(Y

i
t )), and the innovation

to the value of the portfolio (ω1,s−1(R̃s−Es−1(R̃s)). Taking the variance of both sides

of the equation,

vs = a2
s vars−1(Y

i
s + ω1,s−1R̃s)

Again in analogy to the two-period case, to minimize the variance of consumption,

the individual sets

ω1,s−1 = −Bi
y,s
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where Bi
y,s = covs−1(Y

i
s , R̃s)/ vars−1(R̃s). Let

vi
mv,s = a2

s vars−1(Ỹ
i
s − Bi

y,sR̃) (34)

Thus:

V i
mv,t = PDVt({vi

mv,s/as}T
s=t+1) (35)

Ci
mv,t = PDVt({ỹi

s − Bi
y,sER}T

s=t+1) (36)

The lifetime minimum variance at a given point in time and the associated consump-

tion level are just the suitably weighted present discounted values of the respective

yearly minimum variance and associated consumption bundles.

3.3.1 Toward Implementing the Theory

To make this approach operational requires that we be able to measure vi
mv,s and Bi

y,s.

Given that these parameters characterize consumption decisions, one might think that

consumption data are required to estimate them. This would be a problem, because

conventional panel data sets have inadequate measures of consumption or none at

all. However, our model supplies a relationship between consumption and income, so

that it is actually possible to estimate these parameters using the estimated income-

generating functions from Section 2. Equation (30) has an associated moving average

representation:

ỹi
t = ψi (L) η̃i

t + βi
y (L) r̃t + di

t (37)

where ψi
0 = 1. 13 Equation (37) shows that both current income shocks and current

asset returns shocks are useful for forecasting future income and thus the present

discounted value of human capital. More explicitly, equation (37) implies that:

ỹi
t − Et−1(ỹ

i
t) = η̃i

t + βi
y,0r̃t, (38)

Et(ỹ
i
t+1) − Et−1(ỹ

i
t+1) = ψi

1η̃
i
t + βi

y,1r̃t (39)

and so on, where βi
y,j is the coefficient on the jth lag of r̃. Intuitively, each period

the individual uses new information contained in both earnings and asset returns to

update her expectations about that period’s income and income in all future periods.

Taking the present values of both sides of equations (38) and (39) and re-arranging,

we obtain

Y i
t − Et−1(Y

i
t ) = Ψi

tηt + PDVt({βi
y,j}T−t

j=0 )r̃t (40)

13The coefficients on contemporaneous and lagged rates of return implied by the βi
y(L) function

are the dynamic analogues of the beta of income with the risky asset, as defined in Section 3.1.3.
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where Ψi
t = PDVt({ψi

j}T−t
0 ). Taking the covariance of both sides of equation (40)

with r̃t, we obtain the covariance of Y i
t and r̃ on the left hand side, and the variance

of r̃ times PDVt({βi
y,j}T−t

j=0 ) on the right hand side. Taking advantage of the definition

of Bi
y,s, this gives us

Bi
y,s = PDVt({βi

y,j}T−t
j=0 )

Next, substitute equation (40) into the definition of vi
mv,s, equation (34). This yields

vi
mv,s = vars−1(asΨ

i
sη̃

i) (41)

So, all we need to characterize the feasible set is to estimate equation (30), because

its parameters, in conjunction with the discount rate and the Sharpe ratio, determine

the location and shape of the feasible set.

We now illustrate this computation with an example based on the specific func-

tional form for the income generating equation that was estimated in Section 2–income

follows a second order autoregressive process in first differences, and only a single lag

of asset returns is useful for forecasting:

ỹt − yt−1 = η̃t + α0 + χ1 (yt−1 − yt−2) + χ2 (yt−2 − yt−3) + φ0r̃t + φ1rt−1 (42)

If we let:

Γ =




1 + χ1 χ2 − χ1 −χ2 1 φ0 φ1 1

1 0 0 0 0 0 0

0 1 0 0 0 0 0

0 0 0 1 0 0 0

0 0 0 0 0 0 0

0 0 0 0 1 0 0

0 0 0 0 0 0 0




Qt =




yt−1

yt−2

yt−3

α0

rt

rt−1

ηt




Then we can re-write equation (42) in matrix notation as:

Qt+1 = ΓQt (43)

Equation (42) allows us to calculate the expectation of Qs conditional on information

at time t directly:

Et(Qs) = Γs−tQt (44)

We can then calculate ψs the effect of a shock to income (η̃t) on income at time s:

ψs = Γs−t (1, 7) ,
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where the (1,7) denotes the element in the first row and seventh column of the matrix.

This implies that

Ψs = PDVt({Γs−t (1, 7)}T
s=t) (45)

Similarly, βy,s, the effect of a shock to returns (r̃t) today on income at time s, is

βy,s = Γs−t (1, 5) (46)

and

By,s = PDVt({Γs−t (1, 5)}T
s=t) (47)

Now we add back the i superscripts. If we assume that η̃i
t is homoskedastic, then

equations (35) and (41) imply that:

V i
mv,t = var(η̃i) PDVt({(asΨ

i
s)

2}T
s=t+1) (48)

Hence, all the information we require comes from estimated parameters of equation

(42) – var(η̃i) falls out directly from estimating the equation (it is the residual vari-

ance), and Ψi
s is the function of the parameters described in equation (45). Similarly

(36) implies that:

Ci
mv,t = Y i

t − ER × PDVt({Bi
y,s}T

s=t+1) (49)

Again, given an initial value of income, we can use equation (42) to project income

forward and hence estimate estimate Y i
s . Further, Bi

y,s depends on the parameters of

equation (42) via equation (47). Hence, the income generating process provides all

the information we need to characterize the minimum variance consumption point,

as asserted at the beginning of this section.

4 Implications for the Choice Between Wage-Earning

and Self-Employment

Given the theory from the previous section, we are now in a position to interpret the

empirical findings from Section 2 which were summarized in Table 2. The calculations

that our critical according to the theory are reported in Table 7 for the sample as a

whole and by educational class. The column headed Y i
t is the present discounted value

of lifetime income. This calculation is done for a “typical” thirty year old. Specifically,

we take the mean income for a person between 28 and 32, use the polynomial for age

in the income equation to calculate the associated expected income profile (assuming

that she retires at age 65 and dies at age 75), and discount this stream at a rate of

return of 2.5 percent.
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The next column shows the present discounted value of Bi
y,t, which is calculated

using the β’s in Table 2, substituting them into equation (47), and then taking the

present value of the resulting series. The third column shows the minimum variance

consumption level, computed by substituting into equation (49). This simply requires

taking the figure for Y i
t from the first column, and subtracting from it .05 (our assumed

risk premium) times the present discounted value of the Bi
y,t from the second column.

Ψi
t is found by substituting into equation (45), evaluated at age 30, and V i

mv,t by

substituting into equation (48).

The figures in Table 7 indicate that, for both educational classes, the minimum

variance level of lifetime consumption is higher in self-employment than in wage-

earning, but so is the variance of lifetime consumption. A critical question is whether,

given what is know about risk aversion, the extra consumption available in self-

employment is about the right magnitude to compensate for the additional variance.

Put another way, what level of risk aversion would be required for an individual to

be just indifferent between the consumption-variance bundles available to her? This

is precisely the question answered by equation (26), which shows how to compute the

critical value of absolute risk aversion. We substitute the figures from Table 7 into

equation (26), and compute the (locally) equivalent levels of constant relative risk

aversion by multiplying by average income.14

The results are reported in the column headed RRA. The figures of 128.9 and 54.6

for the lower and higher educational classes, respectively, are many times conventional

estimates of relative risk aversion, which are generally in the range of 1 to 3. At face

value, these figures imply that only a pathologically risk- averse person would turn

down the extra rewards available to the self-employed. What are we to make of

this? Our conclusion is that it is very hard to reconcile cross-sectional differences

in the choice between self-employment and wage-earning with conventional estimates

of risk aversion. This is contrary to the dominant strain in the literature, which

views a willingness to accept risk as the key determinant of the decision to become

self-employed.15

As noted above, another way to interpret our results is in terms of the implied

increment to consumption just needed to compensate the individual for the additional

risk associated with self-employment. (See the discussion surrounding equation (27).)

14The average income figure is just the average of the incomes associated with the two occupational
modes from Table 3.

15Interestingly, on the basis of U.S. survey evidence, Barsky, Juster, Kimball and Shapiro (1997)
show that the self-employed are not significantly more risk tolerant than wage earners. However,
Cramer et al.’s (2001) analysis of Dutch survey data finds a negative relationship between risk
aversion and the probability of ever having been self-employed.
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For purposes of this computation we assume a value for RRA of 3. The results,

reported in the column of Table 7 labeled ∆C, are expressed as a fraction of the

actual consumption differential. Thus, for example, the figure of 1.17 in the “no more

than high school” row means that, for these individuals, the model “explains” only

1.17 percent of the difference between the consumption levels of wage-earners and the

self-employed. Presumably, factors other than those considered by the model must

be at work here; we return to this notion later.

We computed the implied values of RRA and ∆C for all specifications of the

model. Some of the results are reported in Table 8 (We report only the results, not

the intermediate calculations, for the sake of brevity.) The first bank of numbers

basically reproduces for reference the results from the canonical model (Table 7).

In addition, we show calculations of RRA and ∆C using median rather than mean

consumption. The calculations based on means and medians are qualitatively very

similar; hence, the skewness in the distribution of consumption does not appear to

be seriously affecting our results. The next two banks of figures use the results

from the pseudo-IV and ”irrevocable” estimates of the income generating equations,

respectively. Again, the basic findings hold: the implied degrees of relative risk

aversion are implausibly high, and the model explains only a very small proportion

of the actual differential between consumption levels.

The bottom half of the table is motivated by the fact that, for some education

groups, the estimates of βi
y, the covariance between income and asset returns, are

imprecisely estimated. It seems worthwhile to investigate whether our results are

being driven by point estimates that, from a statistical point of view, could just as

well be zero. Therefore, we re-estimated RRA and ∆C simply setting all the βi
y

equal to zero. The figures suggest that our results are not highly sensitive to the

estimates of the covariance between income and asset returns. Thus, our findings

with respect to the limitations of an approach that puts risk aversion at the center of

the occupational choice decision are not an artifact of the particular “betas” that we

estimate.

5 Conclusion

Both economists and laypeople place attitudes toward risk at the center of the self-

employment choice. To assess the validity of this view, we have constructed a model

of the choice between wage-earning and self-employment and calibrated it using panel

data. The model is based on a modern framework for analyzing lifetime utility max-

imization under uncertainty, and takes seriously the notion that risk aversion is the
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driving factor in the decision to become self-employed. Thus, for example, we do

not take into account possible unobservable differences among individuals in their

opportunity sets. These might include differences in the talents required for suc-

cess in self-employment (perhaps arising from differences in family background), or

differences in wealth (which can be important in the presence of capital market im-

perfections and substantial start-up expenses).16 In effect, our goal is to see how well

an approach that ignores such considerations and focuses on risk aversion does at

explaining the data.

The answer is that such a tack does not do very well at all. We find that in order

to rationalize the choices we observe in the data, people would have to be patholog-

ically risk averse. Hence, risk aversion alone does not seem to be the predominant

consideration driving the decision. Indeed, we find evidence that it is not even an

important consideration–the amount of additional lifetime consumption that individ-

uals would require to accept the incremental risk associated with self-employment is

only a small fraction of the actual consumption differential.

The failure of the risk-aversion explanation puts the spotlight on the unobserv-

able variables just discussed, and these surely deserve consideration in future research.

However, some more fundamental problems with the model could also be involved.

One such problem is that people might simply fail to evaluate correctly the risks as-

sociated with self-employment. The literature includes a number of famous examples

of behavior toward risk that have puzzled economists, including the absence of any

risky assets in many households’ portfolios (see, for example, Poterba and Samwick

(1995)), and a premium on the return to owning equity that is much higher than

can be rationalized by conventional measures of risk aversion (Mehra and Prescott

(1985)). The self-employment choice may turn out to be another one of these puzzles.

16See Hout and Rosen (2000) on the impact of family background in the self-employment decision,
and Evans and Jovanovic (1989) and Gentry and Hubbard(2000) on the role of liquidity constraints.

26



References

[1] Barsky, Robert, F. Thomas Juster, Miles Kimball and Matthew D. Shapiro. 1997.

Preference parameters and behavioral heterogeneity: An experimental approach

in the health and retirement study. Quarterly Journal of Economics 112(2):537-

79.

[2] Blanchflower, D.G. and A.J. Oswald. 1998. What makes an entrepreneur? Jour-

nal of Labor Economics 16 (1):26-60.

[3] Borjas, George and Stephen Bronars. 1989. Consumer discrimination and self-

employment. Journal of Political Economy 97:581-605.

[4] Brockhaus, Sr., Robert H. 1980. Risk taking propensity of entrepreneurs.

Academy of Management Journal 23(3):509-20.

[5] Cramer, J.S., J. Hartog, N. Jonker, and C.M. Van Praag. 2001. Low risk aver-

sion encourages the choice for entrepreneurship: An empirical test of a truism.

University of Amsterdam. Working paper.

[6] Davis, Steven and Paul Willen. 2000a. Using financial assets to hedge labor

income risks: Estimating the benefits. University of Chicago. Working paper.

[7] —. 2000b. Occupation-level income shocks and asset returns: Their covariance

and implications for portfolio choice. NBER Working Paper No. 7905.

[8] Deaton, Angus. 1991. Saving and liquidity constraints. Econometrica 59:1221-48.

[9] Evans, David S. and Boyan Jovanovic. 1989. An estimated model of en-

trepreneurial choice under liquidity constraints. Journal of Political Economy

97:808-27.

[10] Fairlie, Robert and Bruce Meyer. 1996. Ethnic and racial self-employment dif-

ferences and possible explanations. Journal of Human Resources 31(4):757-93.

[11] Gentry, William M. and R. Glenn Hubbard. 2000. Entrepreneurship and house-

hold saving. NBER working paper 7894.

[12] Hamilton, Barton, H. 2000. Does entrepreneurship pay? An empirical analysis

of the returns to self-employment. Journal of Political Economy 108:604-31.

[13] Heaton, John and Deborah Lucas. 2000. Portfolio choice and asset prices: The

importance of entrepreneurial risk. Journal of Finance 55:1163-98.

27



[14] Hout, Michael and Harvey S. Rosen. 2000. Self-employment, family background,

and race. Journal of Human Resources 35:670-92.

[15] Hurst, Erik and Annamaria Lusardi. 2001. Liquidity constraints, wealth accu-

mulation and entrepreneurship. University of Chicago. Working paper.

[16] Kanbur, S.M. 1979. Of risk taking and the personal distribution of income. Jour-

nal of Political Economy 87(4):769-797.

[17] Kihlstrom, Richard E. and Jean-Jacques Laffont. 1979. Journal of Political Econ-

omy 87(4):719-748.

[18] Knight, Frank H. 1971. /Risk, Uncertainty and Profit (ed. G.J. Stigler), Chicago:

University of Chicago Press. (first edition 1921).

[19] MaCurdy, Thomas. 1982. The use of time series processes to model the error

structure of earnings in a longitudinal data analysis. Journal of Econometrics

18:83-114.

[20] Mehra, Rajnish and Edward C. Prescott. 1985. The equity premium: A puzzle.

Journal of Monetary Economics 15:145-61.

[21] Moskowitz, Tobias and Annette Vissing-Jorgensen. 2001. The private equity pre-

mium puzzle. University of Chicago. Working paper.

[22] Newman, Andrew F. 1995. Risk-bearing and ‘Knightian’ entrepreneurship.

Columbia University. Working paper.

[23] Poterba, James and Andrew Samwick. 1995. Stock ownership patterns, stock

market fluctuations and consumption. Brookings Papers on Economic Activity

2:295-372.

[24] Quadrini, Vincenzo. 1999. The importance of entrepreneurship for wealth con-

centration and mobility. Review of Income and Wealth 45(1):1-19.

28



Appendix

For all the following proofs, we consider a consumer who chooses occupation i.

For simplicity, we suppress the i superscripts unless necessary.

Condition 1 Agents have exponential utility,

U (C) = Et

[
T∑

t=t

(δh)
t

(−1

A

)
exp (−Act)

]

where A is the coefficient of absolute risk aversion.

Condition 2 The distribution of risky asset returns is non-stochastic. I.e. Es(r̃t) =
R0 + ER ∀s < t and vars(R̃t) = var(R̃) ∀s < t.

Condition 3 Income follows an ARIMA process:

χ (L) yt = θ (L) ηt + φ (L) rt + dt (50)

where dt is a deterministic constant. Assume that ηt and rt are jointly normally distributed
and iid over time. Equation (50) has associated MA (∞) representation:

yt = ψ (L) ηt + βy (L) rt + dt

Lemma 1 Let Yt = PDVt({ỹs}T
s=t). Under Condition 3

Yt − Et(Yt) = PDVt({ψj}T−t
0 )ηt + PDVt({βy,j}T−t

j=0 )rt

Let Ψt = PDVt({ψj}T−t
0 ) and By,t = PDVt({βy,j}T−t

j=0 ) Then

Yt − Et(Yt) = Ψtηt + By,trt

Lemma 2 Assume that c̃t+1 and R̃ are jointly normally distributed and that Conditions
1 and 2 hold. Then:

ER = A cov(c̃t+1, R̃) (51)

Et(ct+1) − ct =
A

2
vart(ct+1) − 1

A
ln R0δ (52)

Proof: The intertemporal Euler equations are:

uc(ct) = δR0 Et(uc(ct+1)) (53)

uc(ct) = δ Et(uc(ct+1)R̃) (54)

We use the definition of covariance and Stein’s Lemma to transform equation (54)

into:

uc(ct) = δ Et(uc(ct+1)) Et(R̃) + δ Et(ucc(ct+1)) covt(c̃t+1, R̃) (55)
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To get equation (51), divide equation (55) by equation (53) and re-arrange. Since we

assume that c̃t+1 is normally distibuted, we can re-write equation (53):

exp−Act = R0δ exp [−A Et(ct+1) + (A/2) vart(ct+1)] (56)

To get equation (52), take logs of both sides of equation (56) and divide through by

−A �

Proposition 1 (Individual optimization) Assume the consumer chooses occupation i.
Given conditions 1, 2 and 3:

1. Risky asset holdings in the optimal portfolio are given by

ωt =
1

At+1

ER

var(R̃)
− By,t+1 (57)

where At = atA.

2. Consumption is:

ct = at

(
Ct − A

2
Vt

)
(58)

where

Ct = PDVt({c̃s}T
s=t)

= Yt + ω0,t−1R0 + r̃tωt−1 PDVt({ERωs}T−1
s=t ) (59)

Vt = PDVt({vars−1(c̃s)/as}T
s=t+1)

= PDVt({as vars−1(Ψ̃sη̃s) + as vars−1(r̃s (ωs−1 + By,s))}T
s=t+1)

3. Consumption innovations are:

c̃t − Et−1(c̃t) = atΨtη̃t + atr̃t (ωt−1 + By,t) (60)

Proof: At time T − 1,

c̃T = ỹT + ω0,T−1R0 + ωT−1r̃T (61)

Condition 3 and equation (61) imply that consumption and asset returns are jointly

normal. Thus Lemma 2 applies and:

ET−1(c̃T ) = cT−1 +
A

2
varT−1(c̃T ) (62)

By definition:

CT−1 = cT−1 +
1

R0

ET−1(c̃T ) (63)
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Combining equations (62) and (63) yields:

CT−1 = cT−1 +
1

R0

(
cT−1 +

A

2
varT−1(c̃T )

)
(64)

By the intertemporal budget constraint:

CT−1 = PDVT−1({c̃s}T
s=T−1) = YT−1 + ω0,T−2R0 + r̃T−1ωT−2+

PDVT−1({ERωs}T−1
s=T−1) (65)

Combining equations (64) and (65) and rearranging gives

cT−1 = aT−1 [YT−1 + ω0,T−2R0 + r̃T−1ωT−2] +

aT−1

[
PDVT−1({ERωs}T−1

s=T−1) −
1

R0

(
A

2
varT−1(c̃T )

)]
(66)

To calculate portfolio holdings at T − 1, we use the time T period budget constraint

(equation (61)) to replace consumption in equation (27):

covT−1(c̃T , r̃T ) = covT−1(ỹT + ωT−1r̃T , r̃T )

= covT−1(η̃T + (βy,T + ωT−1) r̃T , r̃T )

= var(R̃) (βy,T + ωT−1) (67)

To get portfolio holdings combine equation (67) and equation (27) from Lemma 2,

ωT−1 =
ER

A var(R̃)
− βy,T (68)

In addition, we can solve for the variance of consumption using equation (68),

varT−1(c̃T ) = varT−1(η̃) +
1

(A)2

ER2

var(r̃)
(69)

Now we consider the T − 2 decision problem. Consider equation (66). By equations

(68) and (69) respectively, PDVT−1({ERωs−1}T
s=T ) and varT−1(c̃T ) are in the time

T − 2 information set. Thus:

c̃T−1 − ET−2(c̃T−1) = aT−1

(
ỸT−1 − ET−2(ỸT−1) + r̃T−1ωT−2

)
(70)

Equation (70) and Lemma 1 imply that:

c̃T−1 − ET−2(c̃T−1) = aT−1ΨT−1η̃T−1 + aT−1r̃T−1 (ωT−2 + By,T−1) (71)

Condition 3 and equation (71) imply that consumption and asset returns are jointly

normal and we can again apply Lemma 2. The derivation cT−2 and ωT−2 is identical
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to the one we just used to derive cT−1 and ωT−1. To get risky asset holdings, use

equation (51) from Lemma 2:

ωT−2 =
ER

aT−1A var(r̃)
− By,T−1 (72)

Equation (72) and equation (71) imply that:

varT−2(c̃T−1) = a2
T−1Ψ

2
T−1 var(η̃) +

1

(A)2

ER2

var(R̃)
(73)

To get consumption at time T − 2, use equation (52) from Lemma 2 to calculate the

value of lifetime consumption:

CT−2 =

(
1 +

1

R0

+
1

R2
0

)
cT−2 + PDVT−2({A vars−1(c̃s)/2as}T

s=T−1) (74)

The intertemporal budget constraint (equation (29)) implies that:

CT−2 = YT−2 + ω0,T−3R0 + r̃T−1ωT−3 + PDVT−2({ERωs}T−1
s=T−2) (75)

Combining equations (71), (73) and (75) and rearranging yields:

cT−2

aT−2

= YT−2 + ω0,T−3R0 + r̃T−1ωT−3 + PDVT−2({ERωs}T−1
s=T−2)

− PDVT−2({As vars−1(Ψsη̃) +
ER2

As var(R̃)
}T

s=T−1) (76)

To solve for consumption for arbitrary time t, we continue working backwards and

get

ct

at

= Yt + ω0,t−1R0 + r̃tωt−1 + PDVt({ERωs}T−1
s=t )

− PDVt({As vars−1(Ψsη̃) +
ER2

As var(R̃)
}T

s=t+1)

ωt−1 =

ER
var(r̃)

At

− By,t

c̃t − Et−1(c̃t) = atΨtη̃t + atr̃t (ωt−1 + By,t)

�
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Proposition 2 Under Conditions 1, 2 and 3,

Ct = (ER/σ) PDVt({(1/as)}T
s=t+1)

1/2
(
Vt − V i

mv,t

)1/2
+ Wt + Ci

mv,t (77)

Proof: First, substitute optimal portfolio choice (equation (57) into the intertemporal

budget constraint (equation (29)),

Ct = PDVt({ỹs − ERBy,s−1}T
s=t+1) + PDVt({ER2/At var(R̃)}T

s=t+1) + Wt (78)

We can then characterize Ct as a function of Cmv,t, risk aversion and the distribution

of returns. The definition of Cmv,t (equation (35)), the definition of At and equation

(78) yields:

Ct = Cmv,t + ER2/A2 var(R̃) PDVt({1/as}T
s=t+1) + Wt (79)

To characterize Vt, we can use the definition of Vt (see the text after equation (31)),

equation (60), Lemma 1 and optimal portfolio choice (equation (57)) to get:

Vt = PDVt({vmv,s}T
s=t+1) +

ER2

A var(R̃)
PDVt({1/as}T

s=t+1) (80)

Vmv,t = PDVt({vmv,s}T
s=t+1), by definition. We now combine equation (79) and equa-

tion (80) to get equation (77) �

Proposition 3

U
(
{c̃s}T

s=t

)
= − 1

atA
exp−atA

(
Ct − A

2
Vt

)
(81)

Proof: Equation (52) in Lemma 2 shows that: exp (−Act) = δR0,t+1 E (exp (−Ac̃t+1))

which implies that:

−(δ)τ

A
E (exp (−Ac̃τ )) = − 1

A

1

Rτ
0

exp (−Act) (82)

Equation (82) implies that

U
(
{c̃s}T

s=t

)
= − 1

A
PDVt

(
{1}T

s=t

)
exp−Act (83)

To get equation (81), substitute equation (58) into equation (83) �

33



Table 1: Incidence of self-employment. This table shows the distribution of years of self-employment
among different groups in the sample. The first figure in each cell is the number of people in that
cell; the second number is the percentage of people in the associated column.

At most Some college Men Women

High School or more

Total 10052 4981 10422 4611

As % of total 100.0 100.0 100.0 100.0

Never 8203 3662 7750 4115

As % of total 81.6 73.5 74.4 89.2

At least a year 1849 1319 2672 496

As % of total 18.4 26.5 25.6 10.8

At least two years 1066 860 1715 211

As % of total 10.6 17.3 16.5 4.6

At least five years 447 470 866 51

As % of total 4.4 9.4 8.3 1.1

At least ten years 206 245 440 11

As % of total 2.0 4.9 4.2 0.2

Exactly a year 783 459 957 285

As % of total 7.8 9.2 9.2 6.2

34



T
ab

le
2:

E
st

im
at

es
of

th
e

ho
us

eh
ol

d
in

co
m

e
ge

ne
ra

ti
ng

m
od

el
.

A
ll

eq
ua

ti
on

s
in

cl
ud

e
in

di
vi

du
al

fix
ed

eff
ec

ts
.

A
pe

rs
on

is
co

ns
id

er
ed

se
lf-

em
pl

oy
ed

if
he

/s
he

re
po

rt
s

“s
el

f”
as

em
pl

oy
er

fo
r

fiv
e

ye
ar

s
or

m
or

e.
T

he
p
-v

al
ue

be
lo

w
R

2
is

fo
r

an
F

-t
es

t
of

th
e

jo
in

t
si

gn
ifi

ca
nc

e
of

al
l
th

e
re

gr
es

so
rs

.
F

N
Y

S
E

is
an

F
-s

ta
ti

st
ic

fo
r

th
e

re
st

ri
ct

io
n

th
at

th
e

co
effi

ci
en

ts
on

cu
rr

en
t

an
d

la
gg

ed
re

tu
rn

s
ar

e
bo

th
ze

ro
.

M
ea

ns
,
m

ed
ia

ns
,

an
d

st
an

da
rd

de
vi

at
io

ns
ar

e
m

ea
su

re
d

in
th

ou
sa

nd
s

of
19

96
do

lla
rs

.

E
d
u
ca

ti
on

S
E

st
at

u
s

M
ea

n
st

d
(η

)
ψ

1
ψ

2
β

N
Y

S
E

β
N

Y
S

E
la

g
R

2 N
Y

S
E

R
2

N
ob

s

(m
ed

ia
n
)

(s
td

(η
)/

E
(ỹ
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Y i std(ỹi
1) βi

y corr(ỹi
1, R̃)

WS 80 8 13.33 0.25

SE(1) 80 8 26.67 0.50

SE(2) 80 8 -32.00 -0.60

Table 5: Characteristics of investors

Y h var(ỹh
1 ) corr(ỹh

1 , R̃) βh
y Ci

mv V i
mv

SE 80 256 0.80 85.33 73 92

WS 80 225 0.00 0.00 80 225

A∗= 0.103 RRA∗ ≈ 4

Table 6: Deriving the minimum variance portfolios
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Table 8: For each specification, the figures in the column labeled RRA show the degree of relative
risk aversion that would make an individual indifferent between self-employment and wage-earning.
The figures in the column labeled (∆C) show the proportion of the difference between consumption
in self-employment and wage-earning that is “explained” by the model. The first set of numbers is
based on the point estimates of βi

y from Tables 2 and 4. In the second set of numbers, βi
y is set

equal to zero.

No more than Some college All educ

high school or more groups

RRA (∆C) RRA (∆C) RRA (∆C)

Point Estimate

5 year rule
Mean 127.9 (1.2) 54.6 (2.7) 60.6 (2.5)

Median 105.2 (1.4) 43.0 (3.5) 50.0 (3.0)

Pseudo-IV
Mean 196.8 (0.8) 82.0 (1.8) 98.1 (1.5)

Median 178.1 (0.8) 5.3 (28.4) 66.0 (2.3)

Irrevocable
Mean 61.8 (2.4) 49.7 (3.0) 42.7 (3.5)

Median 34.4 (4.4) 47.4 (3.2) 34.9 (4.3)

βi
y = 0

5 year rule
Mean 110.8 (1.4) 23.3 (6.4) 41.9 (3.6)

Median 88.2 (1.7) 11.7 (12.8) 31.4 (4.8)

Pseudo-IV
Mean 97.7 (1.5) 126.2 (1.2) 86.2 (1.7)

Median 79.1 (1.9) 49.2 (3.0) 54.1 (2.8)

Irrevocable
Mean 63.0 (2.4) 12.6 (11.9) 27.2 (5.5)

Median 35.6 (4.2) 10.3 (14.6) 19.4 (7.7)
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Figure 1: The upper panel shows indifference curves of consumers with different levels of absolute
risk aversion. Higher ARA leads to steeper indifference curves. “RRA” is the approximate level of
local relative risk aversion for a consumer with E(c̃1) = 40. The lower panel shows the indifference
map of a single consumer with constant absolute risk aversion. ARA is chosen so that RRA is
approximately 3.
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Figure 2: The top panel shows the portfolio choice decision, (Oi) for an individual who has chosen
occupation i with income and preference properties listed in row “WS” of Table 5. The lower panel
considers the same individual now faced with two different occupations with characteristics listed
in rows “WS” and “SE(1)” of Table 5. WS and SE differ only with respect to the covariance
of income and asset returns – corr(ỹWS

1 , R̃) = .25 and corr(ỹSE
1 , R̃) = .5. The individual prefers

wage and salary employment over self-employment because the optimal point on the WS feasible set
(OWS) is on a higher indifference curve than the optimal point on the SE feasible set (OSE).
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Figure 3: The top panel shows the indifference curves of an individual who is indifferent between
self-employment and wage-and-salary employment (i.e. A = A∗ as described on page 16 of the text).
Occupations WS and SE are described in rows “WS” and “SE(1)” of Table 5. The top panel also
illustrates that if an investor is indifferent between the optimal points in two feasible sets, she is
also indifferent between the minimum variance points. The bottom panel shows an example that
compares occupation “WS” (again see row “WS” in Table 5) and occupation “SE” (now look at
occupation “SE(2)” in Table 5). WS and SE again differ only with respect to the covariance of
income and asset returns – corr(ỹWS

1 , R̃) = .25 and corr(ỹSE
1 , R̃) = −.6. For these parameter values,

self-employment strictly dominates wage and salary employment because its lifetime variance is lower
and its consumption level is higher. Only a risk-loving investor (with negative risk aversion) would
choose wage-and-salary employment, as illustrated by the fact that the indifference curve through
the minimum variance points for the two feasible sets has a negative slope.
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Figure 4: The top figure shows an example in which wage and salary employment has the same
consumption but a lower variance than self-employment. Nevertheless, the bottom figure demon-
strates that self-employment might be preferred because its minimum variance is lower than the
minimum variance for wage and salary earning. Thus, for some preferences, self-employment will be
preferred.
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