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Abstract

Previous research found that physical appearance affects the risk-taking of
sex workers through offering unprotected services. This paper utilizes a large
individual-level data-set covering 16,583 pay-for-sex contracts in 2011 and
2012 by 2,517 female suppliers in Germany. Results based on instrumental
variables suggest that the incentive for risk-taking is about twice as high than
when assuming random assignment of risk-taking.
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1 Introduction

While some countries ban the supply (e.g., Ireland, United States) or the demand
(e.g., Finland, France, Ireland, Norway, Sweden, United States) of sexual services
for pay, such contracts are legal elsewhere (e.g., Austria, Belgium, Brasil, Germany,
Hungary, Netherlands, Switzerland, United Kingdom; see Cho, Dreher and Neu-
mayer, 2013). Independent of legality, there is abundant evidence of existing sex
work — mainly supplied by female workers to male customers — all over the world.
Over the last decade supply has shifted towards the internet. Street prostitution and
brothels still exist and make up a large part of the market, but with the anonymity
of the internet, platforms mediating between providers and customers of sexual ser-
vices offer a cheap way to advertise sexual services and have become more and more
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important (Cunningham and Kendall, 2011). It is hard to get reliable data for this
market (for the "online” and, especially, the ”offline” segment), but estimates for
the whole market speak of up to 400,000 women working full or part-time in the
sector, earning per year up to 14.5 billion Euro or 0.4% of the GDP in Germany
alone (Reichel and Topper, 2003).

A key issue in professional sex work is health protection for all involved parties.
Recent research provides evidence that a significant fraction of sexual services are
provided without protection (e.g., see Rao, Gupta, Lokshin, and Jana, 2003; Gertler,
Shah, and Bertozzi, 2005; Cunningham and Kendall, 2010; de la Torre, Havenner,
Adams, and Ng, 2010; Robinson and Yeh, 2011; Arunachalam and Shah, 2013),
thereby encountering a risk of genital and other diseases such as HIV.! Most of the
literature acknowledges (directly or indirectly) that risk-taking through the offering
of unprotected sex is endogenous. Sex workers had been found to be willing to offer
sex without condom more likely, if a price premium was paid (see Gertler, Shah, and
Bertozzi, 2005; de la Torre, Havenner, Adams, and Ng, 2010) or the opportunity
costs were high. E.g., de la Torre, Havenner, Adams, and Ng (2010), Robinson and
Yeh (2011), and Wilson (2012) showed that sex workers offered such services more
frequently after spells of bad financial shape, negative income shocks, or illness (and
an associated loss of income). This evidence is consistent with the larger prevalence
of unprotected sex offerings in the ”offline” (e.g., street prostitution) relative to
the ”online” (internet) market, since suppliers in the former segment of the market
tend to be less educated, to charge lower prices, and to depend more on the income
generated from their services than ones in the latter segment (see Cunningham and
Kendall, 2010).

The average price premia reported in the aforementioned work range from about
9% for Kenyan sex workers in Robinson and Yeh (2011) and Ecuadorian sex workers
in Arunachalam and Shah (2012) over 23% in Gertler, Shah, and Bertozzi (2005)
to 30% in de la Torre, Havenner, Adams, and Ng (2010) for Mexican sex workers
to 194-376% for Indian sex workers in Rao, Gupta, Lokshin, and Jana (2003). It is
worth mentioning that, among those studies, the one by Rao, Gupta, Lokshin, and
Jana (2003) was the only one to be able to randomize about condom usage, and it
found the largest price premium among all of them.

Some recent research on the size and the determinants of the price premium for
unprotected sex argues that the opportunity costs of denying such services (i.e., the
economic incentives of supplying them) are larger for less attractive sex workers.
Gertler, Shah, and Bertozzi (2005) provide a theoretical rationale for this line of
work. Their model suggests that attractiveness raises the bargaining power of sex

!Throughout this paper, we use the terms "risk-taking”, ”unprotected sex”, and ”sex without

condom” interchangeably.



workers, whereby attractive sex workers are able to charge a higher price for sex
services in general and also a higher premium for unprotected sex than less attractive
ones.? This shows in higher price premia for unprotected sex offerings of more
attractive sex workers (see Gertler, Shah, and Bertozzi, 2005) and in lower price
premia for obese sex workers (see Chang and Weng, 2012). However, the associated
evidence assumes that unprotected sex practice is random.?

This paper utilizes data on the offering and contracting of sexual services via the
internet through www.gesext.de.* We downloaded all contracted services of female
suppliers between January 16 of 2011 and September 9 of 2012 from this database.
In this study, we focus on all contracts where the weight and offered services of the
worker are known and a contract has been concluded at a known price.> We estimate
the price premia in contracts about unprotected sex, emphasizing the importance of
controlling for endogeneity. We propose an identification strategy which relies on two
alternative types of instruments — one related to the frequency of prior unprotected
sex offerings by other sex workers in the same region where a given contract was
made and one related to personal characteristics of other sex workers offering prior
unprotected sex in the same region where a given contract was made. In line with
earlier work, we find that offering unprotected sexual services raises hourly wages of
sex workers. Consistent with the findings of Rao, Gupta, Lokshin, and Jana (2003),
we find that non-random selection (of sex workers and clients) into unprotected sex
leads to a downward bias of the risk premium. Considering self-selection into risk-
taking suggests that the risk premium on non-protection is more than twice as large
as when assuming random risk-taking. We estimate the risk premium at about 91%
of the average hourly wage. However, it is interesting to see that the magnitude
of the premium is smaller than in Rao, Gupta, Lokshin, and Jana (2003), since
we analyze a sample of sex workers from a developed country and in the ”online”
segment, where at least the purely economic opportunity costs should be relatively

2To some extent, the arguments in this line of research are consistent with the evidence that
economic success and physical appearance are related to each other (see Hamermesh and Biddle,
1994; Fletcher, 2009; Mobius and Rosenblatt, 2006; Johnston, 2010).

3Gertler, Shah, and Bertozzi (2005) demonstrate in their Table 5 that the practice of unpro-
tected sex can be explained by sex worker and client characteristics, but their price comparisons
of protected and unprotected sex practices only account for endogenous selection based on time-
invariant sex worker characteristics. Chang and Weng (2012, p. 482) acknowledge that their
”analysis may suffer from endogeneity bias because condom use and prostitute price may be cor-
related due to some unobserved common factors.”

4While this is only one such platform in Germany, it accounts for an annual revenue of about
4 million Euros for sexual services offered by females only.

5When rescinding a concluded contract, the contracted price is still due. This can be enforced
since customers must fully reveal their identity to the platform owner. 15% of the contracted price
is generally due as a fee for the platform services.



high. Apart from the mentioned ones, reasons for the quantitative difference between
the results in this paper and the one of Rao, Gupta, Lokshin, and Jana (2003) may
be that medication to treat HIV is more easily available and affordable in Germany
than in India and that the time periods are rather different between the two studies
(pertaining to 1993 in Rao, Gupta, Lokshin, and Jana, 2003, and to 2011-2012
in this study). Interestingly and in contrast to the results in Gertler, Shah, and
Bertozzi (2005) and Chang and Weng (2012), the results in this paper suggest that
appearance affects the hourly wage but not the risk premium on unprotected sex.

The remainder of the paper is organized as follows. The next section discusses
the novel database on online sex contracts used in this paper. Section 3 describes
the identification strategy and the econometric framework. Section 4 summarizes
the estimation results, and the last section concludes.

2 Data

Before introducing the data-set employed in detail, we should emphasize two fea-
tures. First, as any other study on sex workers, data on this type of work are
generally selected in the sense that census-type data on sex workers are not avail-
able. Data will not be available, unless sex workers are willing to participate in a
field study (as in Rao, Gupta, Lokshin, and Jana, 2003; Gertler, Shah, and Bertozzi,
2005; de la Torre, Havenner, Adams, and Ng, 2010; Robinson and Yeh, 2011; Chang
and Weng, 2012; Arunachalam and Shah, 2013) or they come forward with an online
posting and deliver information without knowing (as in this study and also in Moffat
and Peters, 2004; Cunningham and Kendall, 2011). Second, as opposed to ”offline”
sex workers, "online” sex workers as used in this study tend to be better educated,
financially less dependent, and part of the higher-price segment of the market (see
Cunningham and Kendall, 2010).

We employ digitally collected data on the offering and contracting of sexual
services by females via the internet through www.gesext.de. When making an offer
on this platform sellers describe themselves and their services (including e.g. notes
on condom use, duration of the meeting, the location, ...) and can offer sexual
services either as a second price auction or at a fixed price. While in the first case
the highest bidder has to pay the second highest bid, in the latter case the first bidder
has to pay the fixed price. The meeting then takes place at a predefined place (hotel,
flat, ...) and the payment is normally made in cash. It is unknown if the seller and
buyer actually meet and engage in sexual services, but when rescinding a concluded
contract, for the customer the full contracted price is due. For the seller 15% of
the contracted price is generally due as a fee for the platform services. This can be



enforced since customers must fully reveal their identity to the platform owner.

In general everybody can offer services on this platform, but the average price of
about 148 Furo shows that this platform mainly covers a premium segment of the
market. We downloaded all contracted services of female suppliers between January
16 of 2011 and September 9 of 2012 from this database and focus on all offers where
a contract has been concluded at a known price.

Table 1: Descriptive statistics

Variable Mean  Std.dev. Binary
Log price per hour 4.9970 0.7698 no
Risk-taking 0.0721 0.2587 yes
Overweight 0.2373 0.4254 yes
Height is provided 0.5815 0.4933 yes
Height in cm if height is provided 166.6254 6.0342 no
Height-squared in cm if height is provided 27,800.4400 1,994.4560 no
Age is provided 0.4098 0.4918 yes
Age in years if age is provided 29.7913 8.6382 no
Age-squared in years if age is provided 962.1291 583.7763 no
First-time supplier 0.0522 0.2224 yes
Single 0.0828 0.2756 yes

Notes: The total number of observations (transactions) is 16,583 and the underlying
number of sex workers is 2,517.

Table 1 and Figure 1 provide descriptive evidence of the hourly wage of 2,517
sex workers offering sex for pay at www.gesext.de between January 17 of 2012 and
September 9 of 2012 through altogether 16,583 individual contracts. We classify
workers with a body mass index of more than 25 as overweight. Some of the work-
ers do not provide weight and height but only pictures. For those, we classify them
as being overweight or not, depending on their physical appearance (this was done
by six students between March 2012 and September 2012).6 For all of the transac-
tions we know whether workers offer unprotected services (sex without a condom) or
not. Of the 16,583 contracts, 3,935 involve overweight sexual workers and 12,648 do

60f all 16,583 individual contracts covered, weight was imputed by students into the four
categories ”obese” (corresponding to a body-mass index, BMI, of higher than 30) an estimate BMI,
”overweight” (corresponding to a BMI of higher than 25 up to 30), "normal weight” (corresponding
to a BMI of higher than 18.5 and up to 25), "underweight” (corresponding to a BMI of up to 18.5)
for 11,630 transactions. In order to avoid a measurement error to the largest possible extent, this
categorization was done twice, by different students. Notice that subjective classification schemes
of sex workers’ appearances had also been used, e.g., by Moffat and Peters (2004), Gertler, Shah,
and Bertozzi (2005), Cunningham and Kendall (2011).



Figure 1: Kernel densities for hourly wages of overweight /non-overweight by risk-
taking /non-risk-taking female sex workers in Germany.
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not, and 1,196 involve unprotected service offerings while 15,387 do not. Interest-
ingly, about 5.5% of the contracts offered by overweight workers involve unprotected
service, while 7.7% are unprotected for non-overweight workers. Table 1 provides
further information on characteristics of sex workers and on the contract environ-
ment in the database. For instance, about 58% of the concluded contracts involve
workers who provide information about their height and, on average, those are about
167 centimeters tall. In about 41% of the contracts sex workers mention their age
and, on average, those are about 30 years old. About 5% of the contracts involve
workers who indicate that they are unexperienced (they are effectively first-time
suppliers on that platform), and in 8% of the contracts workers indicate that they
are single. The average hourly wage across all contracts is about 148 Euros (about
5.00 in logs) with a standard deviation of about 2.16 Euros (0.77 in logs).”

Towards accounting for the endogeneity of risk-taking (contracting unprotected
sexual services without condom), we propose two types of instruments both of which
measure features of contracts that had been concluded by sex workers other than
the one involved in and happening prior to transaction ¢ but in the same two-digit
district: one type of instrument is based on the prior average risk-taking of other
sex workers, and one is based on the average height of other sex workers. For either
type of instruments, we use the i-specific value as well as the squared value to form
two identifying instrumental variables. The instruments are likely exogenous as long
there is some inter-temporal habit formation, i.e., if sex workers adopt strategies of
others in the same neighborhood in the past. The second type of instrument (based
on others’ height) is relevant and adequate when two things hold: first there is habit
formation over time and height matters for risk-taking.

Figure 1 displays the distributions of log hourly wages for the four cells in the
matrix overweight /non-overweight by risk-taking/non-risk-taking. The figure illus-
trates that the average hourly wages of non-overweight risk-taking suppliers is higher
than that of non-risk-taking suppliers. Especially, the right tail of the former dis-
tribution is fatter than that of the latter distribution. These features are somewhat
less clear-cut for overweight suppliers who clearly make up a smaller part of the
overall distribution. However, we should bear in mind that the distributions are un-
conditional on explanatory variables and do not provide for direct inference about
the relative importance of risk-taking on hourly wages of female sex workers.

"Clearly, all of the information contained in the online postings is self-reported. Hence, sex
workers might strategically misreport (see Plankey, Stevens, Flegal, and Rust, 1997; and Cawley,
2014; for a general discussion of misreporting). However, the contracts are concluded based on
this information provided and they become legally effective. Moreover, most sex workers are rated
by earlier customers, and misreporting would show in the ratings. The ratings do not indicate
strategic misreporting on average.



3 Estimation methods

One particular goal of this section is to shed light on the differences between re-
gressions which treat Risk — taking; as exogenous — i.e., assuming that sex workers
do not self-select into unprotected sex — and ones which consider Risk — taking;
to be endogenous upon self-selection. For the latter, we will generally pursue an
instrumental-variable (IV) two-stage least-squares (2SLS) strategy which takes the
binary nature of Risk — taking;. Procedures for such models had been suggested,
among others, by Heckman (1978), Maddala (1983), Heckman and Vytlacil (1999),
Vella and Verbeek (1999), and Wooldridge (2002). Specifically, Wooldridge (2002,
pp. 621-633) discusses the assumptions and suggests four alternative parametric
procedures based on those (on pages 623, 626, 629f., and 631, respectively). We
will rely on such approaches, where the average treatment effect — in our case, of
Risk — taking; — may vary with some covariates — here, Overweight;.

For the approaches considered here, we will maintain the following set of as-
sumptions. (Instrument exogeneity and Conditional mean independence.) First, we
will assume that at least one instrument Instruments; exists which can be used to
model the probability that Risk — taking; = 1,

P(Risk — taking; = 1) = ®(Overweight;, Controls;, Instruments;) = ®;, where
the instrument is uncorrelated with the unobservable determinants of — i.e., the
stochastic term on — the dependent variable of interest, e.g., In(HourlyWage);. De-
noting this stochastic term by ¢;, the formal requirement is E(Instruments;s;) =0
and assuming that ®; can be estimated, the prediction d, is a natural instrument
for Risk — taking; (see Wooldridge, 2002, p. 626). Conditional on Overweight;, a
set of control variables entering the outcome equation, C'ontrols;, which includes a
constant, and the set of instruments, Instruments;, Risk —taking; is then random.
Formally, when using superscript 1 for Risk — taking; = 1 and superscript 0 for
Risk — taking; = 0 (only one of which is observed for transaction i), the expecta-
tions E(ef|Overweight;, Controls;, Instruments;) = E(ef|Overweight;, Controls;)
for s € {0,1}. (Joint normality of the disturbances on Risk — taking; and outcome
such as In(HourlyWage);.) Under normality of the latent variable determining the
desirability of Risk — taking; = 1, the function ®; is the cumulative normal dis-
tribution function and ®; is the prediction that P(Risk — taking; = 1). Under
bivariate normality of the random component of In(HourlyWage); and the random
component in ®;, say, v;, the prediction of a probit model of P(Risk — taking; = 1)
can be used as an instrument for Risk — taking; = 1 (see Wooldridge, 2002, p. 623,
Procedure 18.1). Alternatively, one can use a control function using the probability
density function, ¢(Overweight;, Controls;, Instruments;) = ¢;, based on the la-
tent process for P(Risk—taking; = 1) in addition to instrumenting (see Wooldridge,



2002, p. 629f, Procedure 18.3).

The same assumptions support models where the effect of Risk — taking; on
outcome, e.g., In(HourlyWage);, varies with some or all observable elements in
(Overweight;, Controls;). In light of earlier work on the matter (see Chang and
Weng, 2012), we will consider cases where the average treatment effect of Risk —
taking; varies with Overweight; only. Suppose that the effect of Risk—taking; of in-
terest on outcome is S Risk—taking;+vRisk—taking; x Overweight; (when omitting
other effects for brevity). In that case, the average treatment effect of Risk —taking;
is fRisk — taking; + yOverweight, where Overweight = E(Overweight;) can be
estimated by the sample mean./\@/oldridge suggests demeaning Overweight; in the
interaction term and using Overweight, = Overweight; — Overweight in BRisk —

taking;+yRisk—taking; x Overweight,, so that $ measures the average treatment ef-

fect of Risk—taking;, since E(Ov%ghti) = 0. Then ®(-) and ®(-) x Ow;z\ugghti
are the suitable instruments for Risk — taking; and Risk — taking; x Overweight,,
respectively (see Wooldridge, pp. 626 and 629).

Consequently, we run regressions per transaction ¢ = 1;...; 16, 583 of the form
In(HourlyWage); = [Risk — taking; + yRisk — taking; X Ove/r;)gghti
+ §Overweight; + Controls,¢ + (nd:) + ;. (1)
| 168
Overweight = 16,583 ; Overweight;,
ng“?vgghti = QOverweight; — Overweight. (2)

Notice that the interaction term Risk—taking; x Overweight, involves the demeaned
value while the main effect involves the un-demeaned value of Overweight; as in
Wooldridge (2002, pp. 626 and 629). The term ngzgi is the control function based
on the estimated density ggi, which will not be included in all models. Models that
exclude néi correspond to what Wooldridge (2002, p. 626) calls Procedure 18.2,
whereas ones that include n¢; correspond to what Wooldridge (2002, p. 629) calls
Procedure 18.35.

We run three pairs of versions of (1), three of them excluding yRisk — taking; x

—_——

Overweight, and the other ones including it. Two models assume random assign-
ment of sex workers into risk-taking whereby [ could be estimated through ordinary
least squares (OLS) on (1). Four models assume self-selection into risk-taking and
aim at avoiding an associated bias by using instrumental variables in two-stage
least squares (2SLS) regressions as described above. For the latter, we estimate a



probability model of the form
P(Risk — taking; = 1) = ®([Instruments;, Overweight;, Controls;|0 + v;), (3)

where we use two variants of Instruments; as described in Section 2. In the main
part of the paper, we employ Instruments; = (RegionHistory;, RegionHistory?),
where RegionHistory; is the average value (probability) of risk-taking by other sex
workers in the same two-digit zip code between January 16 of 2012 and Septem-
ber 8 of 2012 and at least one day prior to contract i and RegionHistory? is the
squared value thereof. The vector 6 is a conformable parameter vector on all the
explanatory variables in the probit model (including fixed effects for 78 two-digit
zip codes). RegionHistory; and RegionHistory? are valid instruments, if other
sex workers than the one offering transaction ¢ in the same district, where i is
contracted, do not anticipate or are influenced by Risk — taking;. Alternatively,
we use Instruments; = (OthersHeight;, OthersHeight?), where OthersHeight; is
the average value reported height by other sex workers in the same two-digit zip
code between January 16 of 2012 and September 8 of 2012 and at least one day
prior to contract i and OthersHeight? is the squared value thereof. Quite clearly,
OthersHeight; and OthersHeight? cannot be influenced by Risk — taking; and, as
long as there is some contagion in Risk —taking;, we would expect characteristics of
other sex workers — in particular, in a lagged fashion — to be suitable instruments for
Risk — taking; (see Kuersteiner and Prucha, 2013; and Badinger and Egger, 2014).

4 Regression results

4.1 Main results

The results for the probit and six linear regression models are summarized in Table 2.
The probit results indicate that overweight suppliers tend to offer unprotected ser-
vices less likely than others. This is in some contrast with earlier work which pointed
to a compensating role of risk-taking for personal appearance. However, the result is
consistent with the frequencies of contracts in the 2 x 2 overweight /non-overweight
and the risk-taking/non-risk-taking matrix as reported above. Moreover, there is
some evidence of younger providers to be more likely to offer unprotected services.
Finally, contagion is a strong factor in risk-taking: the more others offered unpro-
tected services in the same region (at least one day) prior to the time contract i was
concluded, the more likely will the worker involved in contract i offer unprotected
services as well. The explanatory variables have a highly significant joint impact
in the probit model and also the other models. Notice that all estimates reported
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pertain to regression coefficients (parameters) rather than marginal effects. Hence,
the coefficients on continuous variables measure marginal effects on the latent de-
sirability of or net benefit from risk-taking, a variable which has full support in real
space between minus and plus infinity.

The linear regression models all suggest that risk-taking raises the hourly wage of
sex workers while being overweight reduces it. There is a premium on providing in-
formation about height or age, and there is a tendency of customers to favor medium-
tall and younger, especially inexperienced (first-time) suppliers. This paper’s focus

is on the magnitude of the impact of Risk—taking; and Risk—taking; x Overweight,
as captured by the parameter estimates B and 4 in the OLS and 2SLS models.

First of all, it stands out that B in the OLS models is less than half of the size
of the counterpart 2SLS models. An OLS parameter of 0.4958 corresponds to a
semi-elasticity of about 100[exp(0.4958) — 1] ~ 64% for an hourly wage premium
of risk-taking. According to the same model, there is a semi-elasticity of being
overweight of about 100[exp(—0.2588) — 1] ~ —23% which is raised (rather than
reduced) to —37% when offering unprotected services.®

Second, clearly the 2SLS regressions suggest that the parameters of the OLS
models are biased. The instruments work well. The F-statistics for the relevance of
the single iderﬁi\fy/ing instrument ®; for Risk—taking; in the models excluding Risk—

taking; x Overweight, are about 599 and 297 in the first stage, and the ones for the

two instruments ®; and ®; x Overweight; in the other first-stage 2S5LS models are
between 163 and 472. Neither one of the estimated 2SLS models suggests that risk-
taking has a different effect on hourly wages of overweight versus other suppliers (i.e.,
statistically, 4 is not distinguishable from zero). This renders the models without the
interaction term preferable for efficiency reasons. The model including the control
function 77ng52- seems preferable from an econometric point of view, as it eliminates an
endogeneity bias under less stringent assumptions than the 2SLS model without the
control function. In the model with the control function, the premium on risk-taking
is about 100[exp(1.0673) — 1] ~ 91%. Obviously this more than compensates being
overweight for the average female sex worker in the data, which reduces the hourly
wage according to the same specification by 100[exp(—0.2579) — 1] ~ —23%.

8The correlation of the disturbances between latent process of the probability of risk-taking
and the outcome (wage) equation is negative. Hence, the downward bias of the OLS parameter
on risk taking suggests that risk-taking sex workers have on average lower gains from risk-taking
than non-risk-taking ones.

12



4.2 Sensitivity analysis

In this subsection, we assess the sensitivity of the 2SLS results along four lines.
First, we assess the possible impact of using weight information that had been
imputed by students. For this, we exclude all transactions, where the weight in-
formation was imputed or the self-reported body-mass index (BMI) of sex work-
ers was in the interval 24 < BMI; < 26 (referred to as model 7A). Alterna-
tively, we interact the two risk measures with a binary indicator variable which
is unity if the weight information was self-reported and zero if it was imputed by
students based on the provided photographs. Then, we include four risk mea-
sures — the original ones and the ones that were interacted with the aforemen-
tioned binary indicator variable (referred to as model 7B). Furthermore we run
regressions, where Instruments; = (OthersHeight;, OthersHeight?) rather than
Instruments; = (RegionHistory;, RegionHistory?) are used (referred to as model
7C). Finally, we present results of a 2SLS model with sex-worker-specific fixed ef-
fects (referred to as model 7D). The parameters corresponding to these regressions
are reported in the aforementioned order as columns (7A)-(7D) in Table 3, and they
should be compared to column (7) in Table 2.

The results from those sensitivity checks may be summarized as follows. First
of all, the results for the extreme-BMI subsample in column (7A) of Table 3 suggest
that the main effect and interaction effect are statistically insignificant. However,
these results are based on only 3,405 rather than 16,583 observations and only half
of the regions (2-digit zip codes) included in the full sample are still represented
in the corresponding subsample. Secondly, the results in column (7B) suggest that
both in the full sample and in the subsample of contracts with self-reported weight
only there is a statistically significant and positive main effect and a statistically
insignificant interaction effect. The interaction term of risk and the self-reporting
indicator variable enters negatively. Hence, in the self reported sample the risk
premium is smaller than in the full sample, but it is still positive. Thirdly, with
the alternative instrument set in column (7C), the results are similar to the ones
in Table 2. Finally, with sex-worker-specific fixed effects, none of the risk-taking
effects — neither the main effect nor the interaction term — is statistically significant.
The latter flows from the low degree of variation of risk-taking within sex workers
over time. However, as reported in the context of the discussion of Table 2, the
Hausman test statistic does not support the fixed effects estimator relative to the
random effects model, since estimation of the fixed effects involves an enormous loss
of degrees of freedom, while the parameter vectors between the two model types are
not statistically significantly different.

Notice that one could estimate the two-stage least-squares models alternatively
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by using a first-stage linear-probability model. Doing so results in a p-value for the
Sargan over-identification test of 0.1358 (hence, instrument validity is not rejected
in spite of a high instrument relevance as reflected in an F-statistic on the joint rel-
evance of 46.43) and the following parameters (standard errors) of interest: 1.0573

—~—

(0.1669) for Risk-taking; 0.8702 (0.3096) for Risk-takingxOverweight, and -0.3173
(0.0227) for Overweight.” However, we should be very careful with the interpreta-
tion of these results, since the standard errors and test statistics are all biased due

to the limited-dependent-variable character of Risk-taking and the involved corner
solutions (see Wooldridge, 2002, p. 637).

5 Conclusions

This paper analyses the price premium on unprotected sex offerings by sex workers
in Germany. The data used for the study come from a large online database, where
the authors downloaded the universe of transactions between January 16 of 2011
and September 9 of 2012. With an average hourly wage of about 140 Euros, the
data at hand feature in the premium segment of the market. The issue of self-
selection into risky behavior through unprotected sex received particular attention
in the study. Using time-lagged characteristics of sex transactions by other sex
workers in the geographical neighborhood, we found that disregarding endogenous
risk-taking leads to down-ward biased risk-premia. The premium on unprotected
services in the data is estimated at about 91% of the average hourly wage. There
is no evidence in the data that over-weight sex workers receive a lower positive
premium on unprotected services than other sex workers.

9The other model results are available from the authors upon request. Notice that further test
statistics suggest that the instruments do not under-identify and are now weak. Yet, as with the
other test statistics, these are biased with limited dependent endogenous right-hand-side variables.
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