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Why are female entrepreneurs so rare? In Germany, women exhibit both a lower entry rate into and higher exit rate from self-employment. To explain this gender gap, this study estimates a structural microeconometric model of transition rates that includes a standard risk aversion parameter. Inputs into the model are the expected value and variance of earnings from self-employment and dependent employment, estimated separately by gender and accounting for nonrandom selection into self-employment. The gender differential in the transition rates is decomposed using a novel extension of the Blinder-Oaxaca technique for nonlinear models. Women's higher estimated risk aversion explains the largest part of their higher exit rate but only a small portion of their lower entry rate.

Introduction

In almost all OECD countries, the share of the self-employed persons among all those employed is much lower among women than among men. Specifically, the averages were 18.3% among men and only 13.4% among women in 2007, according to OECD Annual Labour Force Statistics. In Germany, where the overall self-employment rate is lower, these respective shares were 14.4% and 9.2% (Figure 1). 2 INSERT FIGURE 1 ABOUT HERE This significant gender difference in self-employment rates is puzzling, especially considering that there are reasons why self-employment may even be more attractive to women. For example, if the well-known wage differential between men and women in dependent employment results even partly from employer discrimination in hiring and promoting decisions, women could escape such forms of discrimination by choosing selfemployment. Moreover, the greater flexibility that self-employment affords with regard to the timing and location of work may facilitate the combination of paid work with child care, which remains primarily the responsibility of women [START_REF] Budig | Gender, Self-Employment, and Earnings: The Interlocking Structures of Family and Professional Status[END_REF].

Lower self-employment rates among women may reflect discrimination by creditors and consumers, which may have more severe consequences than employer discrimination. 3 Risk aversion may provide another explanation, in that the earnings of self-employed workers are much more volatile than those of employees with comparable characteristics [START_REF] Borjas | Consumer Discrimination and Self-Employment[END_REF][START_REF] Heaton | Portfolio Choice and Asset Prices: The Importance of Entrepreneurial Risk[END_REF], and extant literature confirm women are more risk averse than men (e.g., [START_REF] Borghans | Gender Differences in Risk Aversion and Ambiguity Aversion[END_REF][START_REF] Caliendo | Risk Attitudes of Nascent Entrepreneurs: New Evidence from an Experimentally Validated Survey[END_REF]Dohmen et al., forthcoming). To study gender differences, including those related to employment, the Blinder-Oaxaca decomposition approach and its variations offer a compelling option. [START_REF] Georgellis | Gender Differences in Self-Employment[END_REF] use this technique in logit models to analyze women's lower transition rates from salaried into self-employment. [START_REF] Fairlie | The Absence of the African-American Owned Business: An Analysis of the Dynamics of Self-Employment[END_REF] applies the same method to decompose the gap between African-Americans and white workers involved in self-employment in the United States. However, these studies do not address the potential role of differences in risk preferences, nor can they separate this effect from potential lending or consumer discrimination, as Fairlie (1999, page 97) acknowledges explicitly. 4Therefore, in an attempt to contribute to explanations of gender differences in selfemployment, this study explicitly considers the role of risk aversion. The proposed approach estimates a structural microeconomeric model of entries into and exits out of selfemployment; the model includes the Arrow-Pratt coefficient of constant relative risk aversion (CRRA) as a parameter. This allows decomposing the gender differentials in transition rates into three components: differences in observed endowments, differences in the econometrically estimated levels of risk aversion, and differences in the other estimated coefficients, which may be related to creditor or consumer discrimination. This decomposition is a novel extension of the Blinder-Oaxaca technique for nonlinear models.

The structural transition models estimated in this paper relate to work by [START_REF] Kanbur | Entrepreneurial Risk Taking, Inequality, and Public Policy : An Application of Inequality Decomposition Analysis to the General Equilibrium of Progressive Taxation[END_REF] and [START_REF] Kihlstrom | A General Equilibrium Entrepreneurial Theory of Firm Formation Based on Risk Aversion[END_REF], who model entrepreneurial choice as a trade-off between risk and returns. They suggest that less risk-averse people become entrepreneurs and receive a risk premium to compensate for the greater variance of their earnings. The historical roots of these models stem from [START_REF] Knight | Risk, Uncertainty and Profit[END_REF], who argues that the central role of the entrepreneur is to bear uncertainty. Recent empirical studies also find that risk attitudes play a significant role in the decision to become and remain self-employed (Caliendo, Fossen, andKritikos, 2008, 2009;[START_REF] Cramer | Low Risk Aversion Encourages the Choice for Entrepreneurship: An Empirical Test of a Truism[END_REF].

Thus, the proposed microeconometric transition models take into account both the expected value and the variance of earnings in self-employment and dependent employment.

In the estimation of the first and second moments of gross earnings, nonrandom selection into the alternative employment states is controlled for, in line with [START_REF] Kunze | The Evolution of the Gender Wage Gap[END_REF] finding about the importance of selection in an analysis of gender differentials. Because taxation also influences entrepreneurial choice (e.g. [START_REF] Bruce | Taxes and Entrepreneurial Endurance: Evidence from the Self-Employed[END_REF][START_REF] Cullen | Taxes and Entrepreneurial Risk-Taking: Theory and Evidence for the U.S[END_REF][START_REF] Fossen | Income Taxes and Entrepreneurial Choice: Empirical Evidence from Germany[END_REF][START_REF] Schuetze | Taxes, Economic Conditions and Recent Trends in Male Self-Employment: A Canada-U.S. Comparison[END_REF], net income is calculated on the basis of estimated gross income using an estimated tax function. Lifetime income, rather than just one period, influences the significant decision to enter or exit self-employment. This is taken into account by predicting the profiles of the future expected value and variance of net earnings over each person's lifetime, conditional on the choice to be self-or dependently employed. Annuities of these streams enter the structural transition model.

Attempts to estimate structural models of entrepreneurial choice by incorporating earnings and risk have been very rare. [START_REF] Rees | An Empirical Analysis of Self-Employment in the U.K[END_REF] formulate a model of the probability of being self-employed assuming a CRRA utility function, but they use a simplified model without an explicit risk parameter in the estimation. [START_REF] Pfeiffer | Income, Uncertainty and the Probability of Self-Employment[END_REF] specify a similar model and actually estimate its parameters using the first waves of the German Socio-Economic Panel; however, their model does not allow for individual differences in the level of earnings risk. 5 The results obtained in this paper, derived from estimating the structural transitions models, indicate the presence of risk aversion and confirm the theoretical presumptions: 5 A related stream of literature has analyzed earnings differentials between self-and dependent employment, without considering differences in the variance of earnings. For example, [START_REF] Fraser | The Effects of Experience on Entrepreneurial Optimism and Uncertainty[END_REF] and [START_REF] Taylor | Earnings, Independence or Unemployment: Why Become Self-Employed?[END_REF] confirm that higher expected earnings from self-employment relative to paid employment significantly increase the probability of becoming self-employed; [START_REF] Hammarstedt | The Predicted Earnings Differential and Immigrant Self-Employment in Sweden[END_REF] establishes the same result for Swedish immigrants; and [START_REF] Dolton | Self-Employment Among Graduates[END_REF] and [START_REF] Rees | An Empirical Analysis of Self-Employment in the U.K[END_REF] find a positive but insignificant effect. [START_REF] Hamilton | Does Entrepreneurship Pay? An Empirical Analysis of the Returns to Self-Employment[END_REF] instead concludes that factors other than earnings induce people to become self-employed. Higher expected net earnings in self-employment, relative to dependent employment, attract people to become and remain self-employed, whereas higher variance discourages them from doing so. Women are more risk averse than men, consistent with prior literature. The decomposition of the gender differentials in the transition rates indicates that women's higher estimated risk aversion explains the largest part of their greater exit rate out of selfemployment, though it can explain only a small portion of their lower entry rate.

The next section of this article develops the proposed structural transition model and translates it into an empirical discrete time hazard rate model. It also briefly describes the methodology for estimating the lifetime annuities of the expected value and the variance of net earnings, controlling for selection. Section 3 introduces the data, and then Section 4 presents the estimation results, along with a sensitivity analysis and the decomposition of the gender differential in the estimated transition rates. Section 5 concludes.

Structural Transition Model

The analysis of entrepreneurial choice depends on a model of the decision to switch between the two states, dependent employment and self-employment, in a discrete time hazard rate framework. 6 This approach consistently takes into account duration dependence. 7 Transitions from dependent to self-employment (entry model) and from self-to dependent employment (exit model) are specified analogously; the following sections describe the entry model.

In a given period t, a dependently employed person rationally chooses whether to remain dependently employed or switch to self-employment in the following period t + 1. Assume a random utility function with CRRA 8 and increasing utility for money y > 0. Utility in the two 6 For more detail about this model, see Fossen (2009a). [START_REF] Fossen | Would a Flat-Rate Tax Stimulate Entrepreneurship in Germany? A Behavioural Microsimulation Analysis Allowing for Risk[END_REF] also uses a similar model to study the effects of progressive income taxation on self-employment. 7 Similar analyses of entrepreneurial exit using hazard rate models appear in [START_REF] Evans | Some Empirical Aspects of Entrepreneurship[END_REF], [START_REF] Audretsch | New Firm Survival: New Results Using a Hazard Function[END_REF], [START_REF] Taylor | Survival of the Fittest? An Analysis of Self-Employment Duration in Britain[END_REF], and [START_REF] Haapanen | Self-Employment Duration in Urban and Rural Locations[END_REF], as well as [START_REF] Falck | Survival Chances of New Businesses: Do Regional Conditions Matter?[END_REF], who uses German establishment data. 8 Alternatively one could assume constant absolute risk aversion (CARA). The advantage of the CARA utility is that a closed-form representation of expected utility exists if y is normally distributed, and no Taylor 
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where i is an index of observations from the pooled sample of dependently employed persons, and y ij is a person's current lifetime annuity of future net income in state j, starting from t + 1.

Both y i,se and y i,e are random variables, because future income is risky. The parameter α reflects the weight of the risk-adjusted income annuity in the utility function. The coefficient of CRRA [START_REF] Pratt | Risk Aversion in the Small and in the Large[END_REF], ρ indicates risk preference when ρ < 0, risk neutrality when ρ = 0, and risk aversion when ρ > 0. The error term ε ij captures unobservable tastes that influence utility; they are unobservable to the researcher and thus treated as a random variable, but they are known to the workers in the sample, unlike the realization of future earnings y. These unobserved factors influencing utility in self-employment might include the desire to be independent [START_REF] Taylor | Earnings, Independence or Unemployment: Why Become Self-Employed?[END_REF] or the belief in the power of one's own actions [START_REF] Evans | Some Empirical Aspects of Entrepreneurship[END_REF]. The function ϕ j describes a potentially nonlinear influence of the spell duration in dependent employment on utility in each of the two states, such as through habituation.

Expected utility with respect to the random income annuity y ij can be approximated by a second-order Taylor series:
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approximation is needed. However, prior research prefers CRRA as the more realistic specification (in the context of entrepreneurship, see [START_REF] Kanbur | Entrepreneurial Risk Taking, Inequality, and Public Policy : An Application of Inequality Decomposition Analysis to the General Equilibrium of Progressive Taxation[END_REF][START_REF] Pfeiffer | Income, Uncertainty and the Probability of Self-Employment[END_REF][START_REF] Rees | An Empirical Analysis of Self-Employment in the U.K[END_REF]. where µ y,ij = E(y ij ), and σ 2 y,ij = Var(y ij ). For α > 0 and µ y,ij > 0, Equation 2 implies that for risk-averse agents, expected utility decreases with greater variance of earnings; for riskneutral agents, the variance does not matter; and for risk-loving agents, greater variance actually increases expected utility.

Because an agent chooses the employment state that provides the highest utility, the probability that he or she decides to switch to entrepreneurship is as follows:

Prob(trans i = 1 | y i,se , y i,e , x i , d i ) = Prob(E(U se (y i,se , x i , d i , ε i,se )) > E(U e (y i,e , x i , d i , ε i,e ))) = Prob(ε i,e -ε i,se < α(V(y i,se ) -V(y i,e )) + (β se -β e )´x i + ϕ se (d i ) -ϕ e (d i )) = F(α(V(y i,se )-V(y i,e )) + β´x i + ϕ se (d i ) -ϕ e (d i )), (3) 
where trans i is a binary indicator variable that equals 1 if a transition to self-employment occurs between t and t + 1, and 0 otherwise; β = β se -β e ; F is the cumulative density function of the error term ε i = ε i,e -ε i,se ; and
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can be interpreted as the risk-adjusted expected income annuity. The probability of remaining in dependent employment is the complementary probability:

Prob(trans i = 0 | y i,se , y i,e , x i , d i ) = 1 -Prob(trans i = 1 | y i,se , y i,e , x i , d i ) = 1 -F(⋅).
(5)

The functional form of the functions ϕ j of the duration in employment state j is specified as a cubic polynomial (higher-order polynomials are not significant; see Section 4.3):

ϕ j (d i ) = δ 1j d i + δ 2j d i 2 + δ 3j d i 3 . ( 6 
)
It then follows that

ϕ se (d i ) -ϕ e (d i ) = δ 1 d i + δ 2 d i 2 + δ 3 d i 3 , (7) 
where δ k = δ k,se -δ k,e for k ∈ {1;2;3}. 5. For left-censored spells, retrospective employment history information in the data make it possible to recover the spell duration d and include these spells consistently in the likelihood function [START_REF] Caliendo | The Impact of Risk Attitudes on Entrepreneurial Survival[END_REF].

The vector x i controls for variables that emerge as important determinants of selfemployment in prior studies: age, education, work experience, unemployment experience, number of children, region, and a constant (e.g., [START_REF] Evans | Some Empirical Aspects of Entrepreneurship[END_REF][START_REF] Taylor | Earnings, Independence or Unemployment: Why Become Self-Employed?[END_REF] for German data specifically, see [START_REF] Georgellis | Gender Differences in Self-Employment[END_REF][START_REF] Holtz-Eakin | Cash Constraints and Business Start-Ups: Deutschmarks Versus Dollars[END_REF].

Furthermore, [START_REF] Parker | Entrepreneurship Among Married Couples in the United States -A Simultaneous Probit Approach[END_REF] and [START_REF] Brown | Self-Employment Matching -An Analysis of Dual Earner Couples and Working Households[END_REF] As mentioned, the exit model based on the sample of self-employed persons is specified analogously to the entry model. 9 The entry and exit models are estimated jointly with the same structural risk aversion parameter ρ. The other coefficients may differ between the two models.

Before the transition model can be estimated by maximizing the likelihood function, the expected value of the net income annuity µ y and its variance σ y 2 in the two alternative employment states are required for each person in each period, because these statistics enter the likelihood function through V. The methodology for estimating µ y and σ y 2 and the related results are described in detail by Fossen (2009a). In short, gross income is estimated using Mincer-type earnings regressions, and the variance in gross income is predicted on the basis of estimated heteroscedasticity functions. Selection into the two employment states is controlled for with a two-step procedure. Furthermore, the German tax benefit system gets approximated by regressing an observed proxy of individual average tax rates on polynomials of gross income and other variables relevant to taxation. Then net income can be calculated from the estimated gross income, using the estimated tax function. Because income matters not just for a single period but over the person's lifetime, the profiles of future expected net income and net income variance are predicted over each person's lifetime conditional on the choice to be an entrepreneur or a wage worker. Annuities of net income and net income variance are calculated using the net present value method; the individual horizon is assumed 
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Data

This analysis is based on the German Socio-Economic Panel (SOEP), a representative, yearly panel survey that includes detailed information about the socio-economic situation of 10,000-25,000 persons living in 5,000-13,000 households in Germany. This analysis draws on 22 waves, starting with the first one available, from 1984 to 2005. 10 Specific groups are oversampled in the SOEP, especially migrants (since 1994) and high-income households (since 2002). Sampling weights allow for population-representative statistics. [START_REF] Wagner | The German Socio-Economic Panel Study (SOEP): Scope, Evolution and Enhancements[END_REF] provide a detailed description of these data.

The SOEP offers some advantages that are crucial for this kind of analysis. The large scale of the database, in both the number of persons surveyed and the longitudinal dimension, provides observations of a sufficient number of transitions into and out of self-employment, especially by women. Observing the same persons for many years, in addition to gathering retrospective employment history information, minimizes censoring problems when estimating the hazard rate models. The rich set of information provided by the SOEP also allows for controlling the well-known determinants of self-employment, as identified in prior studies (see Section 2). However, the choice of variables obviously is limited to that which is available in the SOEP; a general-purpose survey cannot answer all questions that a researcher would pose in a specific questionnaire designed for this topic. Further research therefore might inquire, for example, if a respondent who currently is in dependent employment would like to be self-employed and, if so, what barriers that respondent perceives. It also would be valuable to include specific questions about people's efforts to obtain credit to finance their 10 The 2005 wave is used to obtain retrospective income information for 2004 only. In the sample of full-time working persons, the unweighted (weighted) male selfemployment rate is 6.9% (6.8%), whereas the female rate is only 4.3% (4.1%). The yearly transition rate from dependent employment into self-employment, as a percentage of the total dependently employed population, is 0.94% (0.95%) for men and 0.6% (0.65%) for women. The yearly transition rate from self-employment to dependent employment, as a percentage of the self-employed population, is 7.5% (6.9%) for men and 7.9% (8.9%) for women. Thus, the lower self-employment rate among women is explained both by a lower entry rate and a higher exit rate. The gender difference in the entry rate is much larger in relative terms. Table A2 in the Appendix provides descriptive statistics for full-time self-employed and dependently employed men and women in the sample. A description of the variables used in this analysis appears in Table A1. All monetary variables are deflated by the Consumer Price Index (2001 = 100).

Empirical Results

Net Earnings and Variance Estimation

After estimating the gross earnings and variance equations, controlling for selection, 11 the expected value and variance of gross earnings can be predicted for each worker in the two alternative states of self-employment and dependent employment. 12 The estimated tax rate function allows for the calculation of net earnings and their variance. 13 The full results from these estimations are reported in Fossen (2009a). The predicted gross and net hourly income profiles over the duration of a spell in self-employment or dependent employment are plotted for self-employed men and women in Figure 2 and for dependently employed men and women in Figure 3 (at mean values of the other explanatory variables). The net income 11 The coefficient of the selectivity term λ is negative in all earnings regressions, which indicates that the error terms in the selection equation and the earnings equation are negatively correlated. The coefficient is significant in the models of dependent employment only. Insignificant and sometimes negative selection terms in regressions of earnings from self-employment are common (e.g., [START_REF] Borjas | Consumer Discrimination and Self-Employment[END_REF][START_REF] Dolton | Self-Employment Among Graduates[END_REF][START_REF] Evans | Some Empirical Aspects of Entrepreneurship[END_REF][START_REF] Rees | An Empirical Analysis of Self-Employment in the U.K[END_REF], which suggests that there is no significant selection on unobservables; [START_REF] Taylor | Earnings, Independence or Unemployment: Why Become Self-Employed?[END_REF], in contrast, reports positive and significant selection effects. 12 In the earnings variance regression, the explanatory variables are jointly significant for both employment states and genders, which confirms that earnings are heteroscedastic (Breusch-Pagan test). This result shows that the variance of earnings not only differs between dependent and self-employment and by gender, but also between individual workers, depending on their characteristics and covariates. 13 The results from the tax rate regression show that the individual average tax rate increases with gross income at diminishing rates, which reflects the progressive income tax code in Germany. Figure 2 shows that on average, self-employed men would initially earn higher hourly gross income in dependent employment than in self-employment, whereas self-employment rewards them more after approximately 15 years. Net income is higher from self-employment almost from the start. This finding supports the hypothesis that higher net earnings in selfemployment induce self-employed persons to choose this state. The picture is similar for selfemployed women, though they endure a considerable period of slightly lower net earnings in self-employment before they exceed the counterfactual wages from dependent employment.

INSERT FIGURE 2 ABOUT HERE

Dependently employed people would earn more on average if they were self-employed, both before and after taxes, as Figure 3 shows. Alone this finding could be interpreted as a sign that earnings do not dictate employment choices, or it might even suggest irrational behavior. The structural model developed herein offers a different explanation: If employees anticipate a higher expected value of earnings in the counterfactual state of self-employment but also predict a higher variance of earnings, it may be rational for them to choose dependent employment if they are risk averse. show, the variation coefficients of net earnings are smaller than those of gross earnings, which results from the progressive income tax system in Germany. Moreover, the variation coefficient is larger for self-employment than for dependent employment in all groups, that is, for self-employed and dependently employed men and women, both before and after tax. The difference in the earnings variation in self-and dependent employment is more pronounced for those who are actually dependently employed than for those who are actually selfemployed. Thus, switching to self-employment would require the dependently employed workers to tolerate a much higher earnings risk. Risk aversion therefore might explain why employees do not switch to self-employment, despite the higher expected value of earnings.
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Estimation Results of the Transition Models

After summarizing the individual predicted net earnings and net variance profiles over time as annuities, the structural models of transitions between dependent and self-employment, and vice versa, can be estimated. Table 1 shows the coefficients that result from the likelihood maximization, with their heteroscedasticity robust standard errors in brackets. For each gender, the model of entry into self-employment appears on the left, whereas the model of exit from self-employment is in the right column. A positive coefficient indicates that the corresponding variable increases the probability of a transition to the alternative employment state.

INSERT TABLE 1 ABOUT HERE

The estimated coefficient of CRRA ρ is positive and significant both for men and women, which indicates risk aversion. The estimated degree of risk aversion is low for men and higher, though still moderate, for women. These estimates are consistent with Holt and 2002), who report a range for the CRRA coefficient around 0.3-0.5. The difference between the estimated degrees of risk aversion for men and women is statistically significant.

A Wald test rejects the equality of the ρ parameters at the 10% confidence level (p = 0.0681), based on the robust standard errors reported, and at the 5% level (p = 0.0275), based on nonrobust standard errors. The finding that women are more risk averse than men is consistent with the literature, as mentioned in the introduction.

The coefficient of the risk-adjusted differential between net income from self-versus dependent employment α is significant in all models, positive in the models of entry, and negative in the models of exit. The four models thus consistently confirm the hypothesis that higher risk-adjusted net income in self-employment, compared with in dependent employment, induces people to become and remain self-employed.

Sensitivity Analysis

This section assesses the sensitivity of the estimation results with respect to some potentially critical assumptions. Table 2 shows the crucial risk aversion parameter ρ and its robust standard error that result from different specifications of the transition models, separately for men and women. The baseline estimation results reappear in the first rows for reference. The results indicate that ρ is robust to the exclusion of potentially endogenous variables (row 2); a more flexible specification of the baseline hazard (row 3); a different definition of the dependent variable, in which transitions into part-time self-employment or dependent employment also count as positive outcomes (row 5); and the assumption of a real interest rate of 2% instead of 5% (row 6). If a probit instead of logit specification is used, the estimated degree of risk aversion is somewhat higher for men and considerably higher for women (row 4). Higher risk aversion for women also results with the assumption of a real interest rate of 8% (row 7). The difference in risk aversion between men and women thus may be underestimated rather than overestimated in the main specification, and risk aversion may 16 play a greater role in explaining the gender differential in the self-employment rates. The standard error of women's ρ also increases in these two specifications, however. The lower estimated value in the main specification remains within the 95% confidence interval of the estimate reported in row ( 7) but not of that reported in row (4).

When instead of annuities over the individually remaining years of economic activity, only the expected value and variance of net income in the next year are used in the transition models (row 8), ρ becomes insignificant for both genders, with a very large standard error for men. It seems unlikely that agents only look at next year's income prospects when deciding to make a transition between dependent employment and self-employment, which would be irrational; thus, this specification may not be very informative.

Decomposition of the Gender Gap in the Transition Rates

The goal of this section is to decompose the differentials between the female and male transition rates into the components explained by different endowments, as represented by the variables, the higher risk aversion estimated for women, and differences in the other estimated coefficients. The familiar Blinder-Oaxaca decomposition technique [START_REF] Blinder | Wage Discrimination: Reduced Form and Structural Variables[END_REF][START_REF] Oaxaca | Male-Female Wage Differentials in Urban Labor Markets[END_REF] gets adapted in three ways. First, the variation used herein acknowledges the nonlinearity of the estimated transition models, similar to [START_REF] Fairlie | The Absence of the African-American Owned Business: An Analysis of the Dynamics of Self-Employment[END_REF][START_REF] Fairlie | Why Are Black-Owned Businesses Less Successful than White-Owned Businesses? The Role of Families, Inheritances, and Business Human Capital[END_REF] and [START_REF] Bauer | An Extension of the Blinder-Oaxaca Decomposition to Nonlinear Models[END_REF]. The observed transition rates Y , which equal the proportion of people making transitions in the subsamples, are very close to the average predicted transition probabilities Ŷ : The relative deviation of Ŷ from Y is 0.013% for men's and 0.755% for women's entry rates, and 0.001% for both genders' exit rates. A nonlinear decomposition of the gender differentials in the average transition rates into two components thus can be written as
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where N g is the sample size for gender g ∈ {M;F}; X i is the vector of variables (µ i σ i

2 x i ´ d i );
ˆg ρ is the risk parameter; ˆg β is the vector of remaining coefficients (

1 2 3 ˆˆˆα β δ δ δ ′ ) g estimated
on the subsample of gender g, including a constant; and ˆ, , i g g Y X β ρ is the predicted transition probability for a person with characteristics X i , using the model with the estimated coefficients ˆg ρ and ˆg β . The second summand in square brackets in this expression is the contribution of the variables to the gender gap; the first is the contribution of the coefficients.

Second, a well-known issue pertains to whether the coefficients for men or women should appear in the second summand to assess the contribution of the variables (index problem). Therefore, this adaptation of the decomposition technique, following [START_REF] Oaxaca | On Discrimination and the Decomposition of Wage Differentials[END_REF], uses the coefficients ˆP ρ and ˆP β from an estimation of the transition models on the pooled sample of men and women. The point estimate of the coefficient of CRRA, ˆP ρ , based on the pooled sample, is 0.3779 (robust standard error = 0.0354). 14 As expected, the estimate lies between those obtained separately for men and women. The first summand then can be split by calculating the difference in the predictions between ˆM ρ , ˆM β and ˆP ρ , ˆP β , as well as between ˆP ρ , ˆP β and ˆF ρ , ˆF β .

Third, as a final novel variation, this approach decomposes the contribution of the coefficients into the contribution of the risk attitude ρ and the contribution of the other coefficients β. Using an abbreviated notation, the complete decomposition can be written as 14 The full estimation results are available from the author on request. 
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The third summand is the contribution of the variables; the sum of the second and fourth summands is the contribution of the risk attitude; and the sum of the first and last summands is the contribution of the remaining coefficients. [START_REF] Blinder | Wage Discrimination: Reduced Form and Structural Variables[END_REF] separately calculates the contributions of the intercept term and the other coefficients and interprets them as two distinct components of discrimination. This is not done in this analysis because the procedure is sensitive to the scaling of the variables and the choice of excluded categories [START_REF] Cain | The Economic Analysis of Labor Market Discrimination: A Survey[END_REF][START_REF] Jones | On Decomposing the Wage Gap: A Critical Comment on Blinder's Method[END_REF]. The contribution of the β coefficients, which include the intercept, may still partly capture gender differences in unobserved characteristics. Even though the set of explanatory variables is rich, especially because it includes prior work history and tenure, this component may remain sensitive to omitted or erroneously measured variables, if these errors differ by gender.

Table 3 presents the decomposition of the entry rate (left three columns) and exit rate (right three columns) without weighting. Columns 1 and 4 show the average predicted transition rates from the entry and exit models. Columns 2 and 5 provide the differences, which correspond to the five summands in Equation 10, and columns 3 and 4 represent these differences relative to the total gap in the male and female transition rates. The relative difference in row 4 is the contribution of the variables to the gender gap, the sum of rows 3 and 5 equals the contribution of the estimated risk aversion parameter, and the sum of rows 2 and 6 reflects the contribution of the other coefficients. Especially in the exit model, some decomposition steps change the transition rate in the direction opposite the overall gender difference, which means their contributions to the gender gap are negative. Table 4 summarizes the decomposition of the gender differentials in the entry and exit rates into the three components. In addition to the unweighted decomposition, the two righthand columns present the results obtained by weighting the predicted transition rates using population weights (see Section 3). In both the unweighted and weighted analyses, only 2% of women's lower entry rate can be explained by their higher estimated degree of risk aversion.

INSERT TABLE 3 ABOUT HERE

Approximately 10% (17%) are explained by the variables without (with) weighting. The remaining 88% (82%) are due to differences in the other coefficients; the same endowments make self-employment less attractive for women than for men. This may partly reflect creditor or consumer discrimination.

INSERT TABLE 4 ABOUT HERE

The variables, which together explain between about 10% and 17% of the gender gap (without and with weighting, respectively), include the estimated annuities of the expected value and the variance of earnings in both employment states. These earnings variables may themselves be partly influenced by discrimination against women. In fact, standard Blinder-Oaxaca decompositions of the gender differentials in estimated earnings (using coefficients from a pooled regression, as in [START_REF] Oaxaca | On Discrimination and the Decomposition of Wage Differentials[END_REF]; unweighted) yield results that indicate only 39.9% of the gap in earnings from dependent employment and 34.2% of the gap in earnings from self-employment are explained by observed variables. An analogous decomposition shows that just 26.1% (22.2%) of the gender differential in the variance of earnings from dependent employment (self-employment) can be explained by the variables.

Taking this into account, even less of the gender gap in the entry rate can be attributed to gender differences in endowments. The 17% obtained from the weighted decomposition thus represents an upper bound.

In contrast to the differential in the entry rate, the higher average exit rate from selfemployment among women can be explained by women's higher estimated risk aversion, whether completely (unweighted decomposition) or to the greatest extent (weighted case). The gender difference in risk aversion alone implies the differential in the exit rate should be even greater than the differential actually observed. This effect is compensated for by the other coefficients, which have the opposite influence and decrease the women's exit rate.

Both the unweighted and weighed decompositions reflect these general results, but the effect of risk attitude is much stronger in the unweighted analysis. In this case, given the gender difference in risk aversion alone, the differential in the exit rate would be more than three times as great as the differential actually observed.

For the interpretation of this large relative effect, it is important to acknowledge that the gender differential in the exit rate is relatively small though. The unweighted female exit rate is only 4.3% higher than the male exit rate, whereas the unweighted female entry rate is 36.3% lower (calculated from the first and last rows of columns 1 and 4 in Table 3). Because the gender differential in the entry rate is much larger in relative terms than the differential in the exit rate, the results from the decomposition of the entry rate are more relevant for explaining the gender gap in the self-employment rate. The relatively small gender differential in the exit rate also may explain why the estimates from the decomposition of the exit rate are less robust to weighting than are those from the decomposition of the entry rate.

Conclusion

The self-employment rate among women is much lower than that among men in almost all OECD countries. In Germany, women's lower self-employment rate reflects both a lower entry rate and, though to a lesser extent, a higher exit rate. This study has investigated the role of gender differences in the degree of risk aversion. Specifically, it has decomposed the gender differentials in the transition rates between dependent employment and selfemployment, and vice versa, into components explained by (1) differences in observable endowments, (2) differences in the econometrically estimated coefficient of CRRA, and (3) differences in other estimated coefficients. from this model show that not only the expected value but also the variance of a person's future after-tax income play a significant role in the choice between self-and dependent employment. Higher expected net earnings in self-employment relative to dependent employment attract people to become and remain self-employed, whereas higher variance discourages them from choosing this option. The estimated CRRA coefficient indicates that men and women are moderately risk averse, but women are significantly more risk averse than are men. The estimated structural transition model provides the basis for a nonlinear

Blinder-Oaxaca decomposition.

The result from the decomposition of the gender differential in the entry rate into selfemployment shows that only about 2% of the gap is due to women's higher risk aversion.

Considering the potential discrimination effects on expected earnings, less than 17% of the differential can be explained by gender differences in endowments. The largest portion of the lower female entry rate thus remains unexplained and may potentially be credited, at least in part, to creditor or consumer discrimination against self-employed women.

In contrast to the differential in the entry rate though, most of the higher exit rate of women out of self-employment can be explained by their higher level of risk aversion. The remaining coefficients even reduce the gender gap. The gender differential in the exit rate is much smaller in relative terms than the differential in the entry rate, however, which means it contributes less to the gender differential in the self-employment rate. 

  that a transition occurs, conditional on survival until the beginning of d. The function ϕ is the baseline hazard in the hazard rate model. The maximum likelihood method allows consistently taking into account not only completed spells but also right-and left-censored spells in the estimation. Right-censored spells contribute to the likelihood function through Equation

  success of such attempts, as well as other issues directly related to potential creditor and consumer discrimination.For an analysis of transitions between employment states, the SOEP sample is restricted to persons between 18 and 64 years of age and excludes farmers, civil servants, and those currently in educational, vocational training, or military service. The persons excluded presumably have a limited occupational choice set or experience different determinants of earnings and occupational choices that could distort our analysis. Family members working for a self-employed relative are also excluded from the study data set, because they are not entrepreneurs in the sense of running their own business. Working persons are classified as self-employed or dependently employed, based on whether they report self-employment or dependent employment as their primary activity. A transition can be identified in the data when a person reports different employment states in two consecutive years, t and t + 1.This study focuses on the choice between full-time dependent employment and full-time self-employment, because the goal is a comparison of earnings in the two alternative employment states, not the decision to work full-time or part-time or work or not work. Thus, as in[START_REF] Taylor | Earnings, Independence or Unemployment: Why Become Self-Employed?[END_REF] and[START_REF] Rees | An Empirical Analysis of Self-Employment in the U.K[END_REF], the structural transition models are based on full-time working persons. Full-time work is defined as a minimum of 35 hours per week.Part-time work and non-participation are much more relevant for women than for men in Germany, a point addressed in two ways. First, a two-step procedure controls for nonrandom selection into the full-time working categories. Second, a robustness check takes transitions into part-time dependent employment or self-employment into account as well. The results remain largely unchanged (see Section 4.3).

  the corresponding gross income profiles (the gap equals the tax paid) and are flatter, which reflects the progressive income tax in Germany. In each diagram, the income profiles in the actual and counterfactual employment states can be compared directly.For reference, scatter dots mark the mean gross hourly incomes of people actually observed with the respective spell duration. The numbers aligned with the dots indicate how many observations with the respective spell duration are available in the sample.
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  decomposition, this study has estimated a structural microeconometric model of the transition probabilities, including the CRRA parameter. The estimation results
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 5 Figure 5: Predicted Variation Coefficient of Hourly Earnings of Employees
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  controlling for marital status, spouse's employment state if applicable, and the income of other household members in x i . Section 3 includes a discussion of the data, and Section 4.3 details a sensitivity analysis with respect to the control variables.
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find evidence that the household context influences a person's decision to be self-employed. This study accounts for

Table 1 : Maximum Likelihood Estimation Results of Structural Transition Probabilities

 1 employment rates, government intervention may not be required for efficiency reasons, though it might still be desired to reach equality targets. Because women's higher risk aversion and gender differences in endowments explain only a small portion of women's lower entry rate into self-employment, the results from this analysis suggest that creditor and consumer discrimination may hinder female entry. Statesubsidized credit schemes for female-led businesses in their start-up phase, thus could facilitate the step into self-employment for women. Because gender differences in terms of risk aversion are found to be the primary reason that women exit at a higher rate, further subsidized credit schemes targeted at already established female-led enterprises do not seem necessary. Rather, if policymakers want to reduce the female exit rate, risk-sharing through the government, such as through taxation, may be a suitable instrument to encourage female entrepreneurs to stay self-employed. Comparing the instruments, subsidized credit schemes for female-led start-up firms are more likely to increase women's self-employment rate, because the gender differential in the entry rate is much greater in relative terms, and they are also more likely to increase efficiency. Further research is necessary to investigate how much of the large unexplained portion of the gender differential in the entry rate is due to creditor or consumer discrimination. Collecting data for this specific purpose would be of great value. Stars (* / ** / ***) indicate significance at the 10% / 5% / 1% level, based on heteroscedasticity robust standard errors. The definitions of the variables appear in Table A1 in the Appendix. Source: Own calculations based on the SOEP 1984-2005, full-time self-employed and dependently employed persons.

	Understanding the causes of the low female self-employment rate is important for
	determining appropriate policies. If discrimination against women leads to a suboptimal
	allocation, policymakers should aim to increase female entrepreneurship for efficiency
	reasons. If gender differences in risk preferences, rather than discrimination, lead to the

Table 2 : Robustness of the Risk Aversion Parameter in the Transition Model

 2 

	Specification	Men		Women	
		CRRA coeff. ρ	Std. Error	CRRA coeff. ρ	Std. Error
	(1) Main estimation	0.3215	(0.0376)***	0.556	(0.1229)***
	(2) Exclusion of number of children, other household				
	income, and spouse's employment state	0.321	(0.0378)***	0.4965	(0.0810)***
	(3) Baseline hazard is a polynomial of fourth degree 0.3209	(0.0375)***	0.5571	(0.1245)***
	(4) Probit specification of the hazard rate	0.4098	(0.0403)***	1.1169	(0.2077)***
	(5) Transitions to part-time self-employment /				
	dependent empl. counted as positive outcomes	0.3266	(0.0368)***	0.5309	(0.0877)***
	(6) Real interest rate 2%	0.3072	(0.0368)***	0.5254	(0.0886)***
	(7) Real interest rate 8%	0.3376	(0.0398)***	1.1305	(0.3346)***
	(8) Consideration of next year's expected income only				
	instead of lifetime annuity	-0.2505	(0.4041)	-0.0042	(0.0071)
	Note: Stars (* / ** / ***) indicate significance at the 10% / 5% / 1% level.		
	Source: Full-time self-employed and dependently employed persons in the SOEP 1984-2005.	

Table 3 : Decomposition of Gender Differential in Transition Rates (%, unweighted)

 3 

		Dependent → Self-Employment	Self-→ Dependent Employment
		Average	Difference Difference in	Average	Difference Difference in
		predicted		percent of the	predicted		percent of the
		entry rate		total difference	exit rate		total difference
	(1) Men, model: men	0.9379			7.5446		
	(2) Men, model: pooled, risk						
	parameter: men	0.8267	0.1112	32.70	7.3052	0.2394	-73.41
	(3) Men, model: pooled	0.8312	-0.0045	-1.32	7.6252	-0.3200	98.13
	(4) Women, model: pooled	0.7978	0.0334	9.82	7.6207	0.0045	-1.38
	(5) Women, model: pooled,						
	risk parameter: women	0.7872	0.0106	3.13	8.4316	-0.8109	248.62
	(6) Women, model: women	0.5979	0.1892	55.67	7.8708	0.5608	-171.95
	Total		0.3400	100.00		-0.3262	100.00
	Source: Own calculations based on the SOEP 1984-2005, full-time self-employed and dependently employed
	persons.						

Table 4 : Decomposition of Gender Differential in Transition Rates (%): Summary

 4 

		Unweighted	Weighted
	Contribution to the gender gap of…	Dependent →	Self-→ Dependent	Dependent →	Self-→ Dependent
		Self-Employment	Employment	Self-Employment	Employment
	Variables	9.82	-1.38	16.63	88.29
	Estimated coeff. of risk aversion	1.81	346.74	1.71	126.93
	Other coefficients	88.37	-245.36	81.66	-115.22
	Total	100.00	100.00	100.00	100.00
	Source: Own calculations based on the SOEP 1984-2005, full-time self-employed and dependently employed
	persons.				

Figures Figure 1: Share of Self-Employed among Employed Men and Women in OECD Countries (%)
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Table A2 :

 A2 Descriptive Statistics Standard deviations for continuous variables only. Source: Own calculations based on SOEP 1984-2004, full-time self-employed and dependently employed persons.
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[START_REF] Wagner | What a Difference a Y Makes -Female and Male Nascent Entrepreneurs in Germany[END_REF] also analyzes gender differences among nascent entrepreneurs using a matching approach and controls for mentions of "fear of failure" as a reason not to start a business. Though an interesting variable, fear of failure differs from risk aversion, in that it depends on the person's expected success probability.

The only difference is that the coefficient α of the risk-adjusted income differential (i.e., difference between self-employment and dependent employment in both models) is expected to be negative in the exit model. In the estimation of the parameters,  α is left unconstrained, so a check to determine if α has the expected sign in all models serves as a test of the models' consistency.
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Appendix