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Abstract This paper explores the impact of macroeconomic forces on the market 
for prostitution.  Specifically, we use cross-sectional unemployment rate, labor force 
participation rate, average household income, and the S&P 500 as macroeconom-
ic indicators to investigate the effects of the 2008-2010 recession on the market for 
prostitution in Chicago.  We use the number of prostitution-related arrests from 2005 
to 2011 in Chicago as a proxy for the equilibrium quantity of prostitution.  Indeed, 
we are able to show that a 1% absolute increase in the unemployment rate in Chica-
go corresponds to a decrease of 184 arrests in a given year, roughly a 4.5% decrease 
in the average total number of arrests.  We also demonstrate that there is reason to 
believe that, during the recession, the consumer demand effect dominates the labor 
supply effect within the Chicago market for prostitution.1
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Introduction
 In the U.S. alone, prostitution is a $14.6 
billion industry, larger than the $12.8 billion gen-
erated by the NFL and NBA combined. As noted 
by Levitt and Venkatesh, the market-based nature 
of prostitution has lent itself to economic stud-
ies with real policy applications. In this paper, we 
consider one case -- the market for prostitution 
in Chicago. The City of Chicago has a long histo-
ry with prostitution.  In 1910, Mayor Fred Busse 
created a 30-person committee to create a poli-
cy recommendation concerning the nearly 5,000 
professional prostitutes in the city.  In 2007, al-
most a century later, Levitt and Venkatesh (2007) 
estimated 4,400 prostitutes working the streets. 
 The city has strict laws concerning prostitu-
tion. Being caught offering services as a prostitute 
is a strict Class A misdemeanor in Illinois, which 
carries a maximum penalty of 1 year in prison and 
a $2500 fine. Meanwhile, solicitation for prostitu-
tion (i.e. by a customer, or ``john”) remains only 
a Class B misdemeanor, which carries a maximum 
penalty half as severe -- 6 months in prison and 
a $1500 fine. Not only does the law more harshly 
punish prostitutes compared to johns, but so do 
arrests; from 2003-2013, 31,314 prostitutes were 
arrested for soliciting on a public way, while only 
426 johns were arrested for patronizing a prosti-
tute. Clearly, current law enforcement is strong-
ly focused on the supply side of the prostitution 
market. While a specific policy recommendation 
for the focus of legislation or law enforcement is 
outside the scope of our paper, we will address 
the labor supply and consumer demand forces 
that shape the size of the prostitution market in a 
changing macroeconomic environment.  These in-
sights are necessary for a thorough re-evaluation of 
current legislative and enforcement best practices.
 Crucial to our assessment of how macro-

economic factors impact the market for pros-
titution is a theoretical framework of the supply 
and demand effects surrounding the market be-
fore, during, and following a recession.  We ex-
plore which of these two simultaneous effects 
dominates by observing the sign on the change 
of the size of the overall market. We include Fig-
ure 1 as a helpful visual for the below discussion.

• Consumer Demand Effect: The recent global eco-
nomic recession saw increased unemployment and 
depressed incomes across the United States. Its ef-
fect ran from December 2007 well into the begin-
ning of the 2010’s. As a result of this shock, Chica-
go’s unemployment rate rose to a high of 12.9% in 
January 2010. As consumer wages decrease, johns 
will reduce their consumption of prostitution. In 
fact, we have reason to believe that the recession 
has a particularly prominent impact on prostitu-
tion, as virtually all consumers of sex work are male 
and, during the recession, men experienced more 
unemployment and lower income than women.  
These men reduced their consumption of all goods, 
including entertainment. Thus, as the unemploy-
ment rate increases and average income decreas-
es, demand for prostitution will likely decrease.2

• Labor Supply Effect: According to an OECD 
report, the 2009 recession drove people to seek 
more informal employment, which implies a 
positive effect on labor supply of prostitution, 
an informal profession.  Therefore, we assume 
that as employment opportunities in the formal 
sector become scarce, individuals will be more 
willing to enter into prostitution. Indeed, The 
Economist reports that in the UK, the recent re-
cession led to a large increase in the labor sup-
ply of prostitution. So, as the recession worsens, 
the supply curve for prostitution shifts outward.

2Note that if some johns view low-end street prostitution as a cheaper alternative (i.e. to higher-end prostitutes, escorts, 
or finding their own partner), then demand for street prostitutes in our sample could actually increase during a reces-
sion.  While we will not directly address this question in our paper, we believe that our results show that this effect is 
outweighed by the larger macro-driven consumer demand effect..
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Figure 1: Supply and Demand Effects

On a purely theoretical level, it is difficult to ex-
tract the magnitude of each effect to determine 
which one dominates. However, using empir-
ical data centered about the recession -- as well 
as other variables -- we arrive at a likely answer. 
In particular, if the labor supply effect dominates 
the consumer demand effect, we would expect 
the size of the prostitution market, ceterus pa-
ribus, to increase in a recession. Conversely, we 
would conclude that the demand effect domi-
nates the supply effect if the size of the prostitu-
tion market decreases during a recession, ceterus 
paribus. Thus, we will control for demograph-
ic and seasonal variance between different ge-
ographies in the greater Chicago area as well as 
police budget, and focus on the effect of certain 
indicators that vary significantly during a reces-
sion, such as unemployment, labor force par-
ticipation, income, and the S&P 500 returns.
 Before proceeding with our analysis, we 
should note that we are restricting our view of 
prostitution to street prostitution. As discussed 
earlier, Cunningham and Kendall noted that 
this is the largest subset of prostitution arrests. 
The majority of prostitution is solicited indoors 
or online, but there is no available data on pros-

titution where arrests are not made. This has 
several effects, including understating the prev-
alence of prostitution in richer areas where on-
line and pimp-based prostitution are more com-
mon. Nevertheless, the findings of our analysis 
are still important because these results may still 
carry policy implications for Chicago on con-
ducting street arrests and refining relevant laws.

Related Literature
 Our paper mainly draws on Levitt and 
Venkatesh’s 2007 working paper An Empirical 
Analysis of Street-Level Prostitution.  The prem-
ise for our paper relies on their evidence that 
prostitution, like narcotics, is market-based due 
to its distinctive geographic patterns, high spa-
tial persistence, and price maximization via price 
discrimination. In addition, we use their obser-
vation that the labor supply of prostitutes is rel-
atively elastic in our labor supply effect hypothe-
sis.  Levitt and Venkatesh base this finding on the 
observation that more prostitutes enter the mar-
ket on July 4th to take advantage of the signifi-
cantly increased demand.  Furthermore, the au-
thors note that arrests are an imperfect proxy for 
the quantity of prostitution activity since arrests 
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are jointly determined by the amount of prosti-
tution and the intensity of policy enforcement. 
Though we use arrest data in our own research, 
we correct for the possible concerns broached by 
Levitt and Venkatesh in two ways: first, we con-
trol for the Chicago Police Department (CPD)’s 
budget over time; and second, we control for the 
general crime trend cross-sectionally to control 
for any change in the overall arrest rate, either 
because of a deliberate decrease in CPD vigilance 
or due to a simple decrease in Chicago crime.
 We use Cunningham and Kendall’s 2011 
paper to examine the differences in the indoor 
sex market with respect to the street level pros-
titution market. They find that street level pros-
titution only accounts for an estimated 15% of all 
prostitution activity, but are 85-90% of arrests. 
Edlund et. al. (2002) focus on the wage premi-
um for different ages of prostitutes, its connec-
tion to the cost of forgoing marriage, and rea-
sons for choosing work in the informal sector.
 There is a significant lack of academic liter-
ature on the effect of the macroeconomic environ-
ment on street-level prostitution market. While 
some newspapers have run articles on the effects of 
the recent recession on prostitution, their evidence 

has been circumstantial and based on interviews. 
We aim to use empirical evidence to explore a ques-
tion that has yet to be asked by the largely micro-
economic literature on prostitution. Lacking price 
data, we explore changes in the size of the market.

Data
 We gathered data on number of arrests across 
Chicago, disaggregated by Public Use Microdata 
Area (PUMA), from the Chicago Police Depart-
ment website from 2005-2011.3 This data catego-
rized each arrest by its crime, and detailed the lati-
tude and longitude of the arrest. This allowed us to 
identify the PUMA in which the crime occurred .4

 Because we notice no significant chang-
es in Chicago prostitution law from 2005-2011 
or CPD statements regarding prostitution, we 
assume that the police pursue prostitution with 
approximately the same level of vigor across the 
years and locations of our sample. However, to 
further control for the possibility of either tem-
poral or geographic variance in CPD enforce-
ment, we add the total number of arrests to our 
regression. Figure 2 below displays the per-
cent change in number of arrests from the pri-
or year for prostitution and for all other crimes.  

Figure 2: Percent Change in Number of Arrests from the Prior Year

3PUMAS are artificial boundaries created by the Census Bureau, each containing about 100,000 residents.
4A quick thanks to Tim Brophy for sending us an advance copy of an unreleased Stata routine, gpsmaps.ado, which 
allowed us to map latitude/longitude values to the corresponding PUMA
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While the trend of all other crimes has a slow, 
steady decline (an average of 4.66% decrease per 
year over the time period), prostitution experi-
ences higher variance in its arrest rate percent-
age changes. Noting that the differential between 
the two is largest during the recession, we may 
hypothesize that prostitution is more sensitive 
to changes in unemployment, income, or other 
macrofactors that decrease consumer demand. 
 In Figure 3, we can see that the number of 
prostitution arrests, while mirroring the trends 
in all crimes prior to 2007, diverges to fall more 
quickly than all other crimes around the onset 
of the recession.  When we separate out narcot-
ics, which is another markets-based crime with 
high spatial persistency that Levitt and Venkatesh 
often compared to prostitution, we see that pros-
titution still falls more quickly than narcotics be-
ginning around 2007, as shown in Figure 4 on the 
next page.  We will show that at least part of this 
divergence is attributable to prostitution’s fair-

ly unique sensitivity to macroeconomic factors.
 Finally, Figure 5 on the following page doc-
uments the changes in the number of arrests by 
Chicago neighborhood over time.  These heat maps 
visually display the decreasing number of prostitu-
tion-related arrests over time, as well as the spatial 
persistence of high prostitution areas, a characteris-
tic of markets-based crimes.  We can see that neigh-
borhoods such as Austin and Humboldt Park are 
consistently areas with the highest concentration of 
prostitution arrests, whereas neighborhoods such 
as Hyde Park consistently have little to no arrests.

Parameters of Interest and Controls
 Our parameters of interest are unemploy-
ment rate, average household income, labor force 
participation rate, and S&P 500 weekly clos-
ing prices, as these indicate how macroeconom-
ic forces, which varied significantly during the 
recession, impact the market for prostitution. 
Weekly S&P 500 closing prices, obtained from 

Figure 3: Number of Arrests on a Weekly Basis

Figure 4: Number of Arrests on a Weekly Basis
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Yahoo! Finance, proxy for overall economic health.  
Note that we choose the S&P 500 over other indi-
cators such as GDP because it is widely followed 
by a larger subset of the population and has more 
frequent observations.  Our other parameters of 
interest are cross-sectional data for average house-
hold income, labor force participation rate, and un-
employment rate from the U.S. Census Bureau and 
American Community Survey on a cross-sectional 
level by PUMA.  We control for PUMA fixed effects 
by generating a dummy variable for each PUMA. 
This helps us capture only temporal variance, rath-
er than geographical differences between PUMAs.
 We control for marital status, education, law 
enforcement budget, other crime arrests, and the 
weather.  Cross-sectional marital status and edu-
cation level control for demographic differences 
across PUMAs.  We control for the budget of the 
CPD, found by scraping data from annual reports, 
in order to isolate the component of ”Number of 
arrests” associated with the supply of prostitution, 
as stated in the prior section.  Similarly, as stated 
earlier, we control for trends in other crime arrests 

across PUMAs.  Finally, we use weekly weather 
reports from Midway Airport from the National 
Climatic Data Center at the National Oceanic and 
Atmospheric Association to control both for sea-
sonality and possible effects of weather on either the 
market for prostitution or the tendency to arrest.

Preliminary Analysis
 We regress cross-sectional prostitution-re-
lated arrests on four parameters of interests -- 
unemployment, labor force participation, aver-
age household income, and the S&P 500 weekly 
closing prices -- and the other controls specified 
above. We expect there to be a negative coefficient 
on unemployment if the demand effect outweighs 
the supply effect. This is because as unemploy-
ment increases, there are less johns frequenting 
prostitutes, so we have fewer prostitution-related 
crimes being committed, and hence fewer arrests. 
Furthermore, if the prostitution market is driven 
by demand in Chicago, we also expect there to be 
positive coefficients on labor force participation 
and income. This is because as labor force 

Figure 5: Number of Arrests Over Time
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participation increases and as income increases, 
more johns are receiving income and thus may af-
ford to be consumers of the prostitution market. 
So, one would expect more arrests to occur because 
more prostitution crimes are being committed.

Regression Results
 We first note that almost all of our co-
efficients are statistically significant at the 99% 
level, with weekly average temperature control 
at 95% significance, and the marriage rate, di-
vorce rate, and percent with some college the 
only insignificant controls. These facts -- com-
bined with an R2 value of .3555 -- imply that 
we explain a fair amount of the variance of the 
prostitution market with our OLS approach.
 As expected, our cross-sectional unemploy-
ment coefficient is negative (-0.1770), and our 

labor force coefficient is positive (0.1442). This 
implies that a 1% additive increase in the unem-
ployment rate (e.g. from 9% unemployed to 10%) 
would decrease the number of prostitution arrests 
by 184 per year city-wide. It is important to re-
member that arrests are a small subset of overall 
street prostitution, which is a subset of the over-
all prostitution market. So, our estimate is bi-
ased downward.  Similarly, a 1% additive increase 
in the labor force participation would increase 
expected prostitution by 142 arrests per year.
 Against our initial expectations, our aver-
age household income has a negative coefficient 
(-0.0002).  However, this could simply be confirma-
tion of the intuitive expectation that low-income 
areas have higher incidence of street prostitution.  
While we control for PUMA fixed effects, 
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gentrification or deterioration of neighborhoods 
over time could capture some of this income vari-
ance and the resulting impact on street prostitution.
 We also see that higher weekly S&P 500 clos-
es are linked to more prostitution arrests, with a 
coefficient of (0.0020). This again supports the de-
mand hypothesis. As the S&P 500 rises, we would 
expect that even individuals who do not directly 
have money invested in the stock market, would 
connect this widely broadcasted news to positive 
economic prospects.  Conversely, when the stock 
market tanks, so does the market for prostitution.
 With regards to our controls, we see that 
arrests are lower in areas with higher educa-
tion.  “Percent Married” and “Percent Divorced” 
are not significantly different than zero.  Fi-
nally, the “CPD Budget” variable has a coef-
ficient of -0.0078.  So, as the CPD budget in-
creases, we observe fewer prostitution arrests.
 We see that as the number of cross-sectional 
weekly arrests for other crimes increase, the num-
ber of prostitution-related arrests also increase, as 
evidenced by the coefficient value of (0.0162). This 
makes sense, because prostitution is often related 
with other crimes, such as narcotics due to gang 
activities, or sexual assault. Such a correlation may 
happen for two reasons. First, if individuals be-
come more inclined to engage in one criminal ac-
tivity, there may be a spillover effect such that they 
are more likely to increase their participation in or 
production of their general share of criminal activi-
ty. Another reason may be that police attack crimes 
with more or less vigor depending upon the situa-
tion, so their pursuit of general crime will spillover 
into their pursuit of prostitution-related activities. 
Overall, it is not surprising that prostitution ar-
rests move in the same direction as other arrests.
 Finally, we see that weather also has a sig-
nificant effect on the arrest rate of prostitution. As 
temperature increases, arrests decrease, while the 
converse is true for precipitation: more precipita-
tion, more prostitution arrests. As these are aggre-
gated weekly, they are not particularly telling and 

serve more to account for seasonality. The coeffi-
cient for temperature could be interpreted as show-
ing a decrease of prostitution over the summer 
and an increase during the cold Chicago winters. 
Interestingly, the reverse is true for other crimes 
-- generally, temperature has a positive coefficient, 
indicating an increase in the summer (see table 3).

Uniqueness of the Prostitution Market
 To demonstrate the unique response of the 
prostitution market to macroeconomic factors, 
we ran the regression with the same specifica-
tion as before, except with different regressands. 
First, we ran Other Crimes against our param-
eters of interest and controls. The results are in 
Table 3. Note that nearly every coefficient’s sign 
flips. This indicates that while the arrest rate for 
prostitution responds negatively to many mac-
roeconomic factors, the overall crime rate in-
creases in response to these same factors. While 
this regression cannot be considered causal -- it 
does not control well for trends in CPD arrests 
-- it does give a descriptive look into the differ-
ing responses of criminal activities in a recession.
 As we have noted before, the market for 
prostitution shares a number of similarities with 
the market for narcotics. Both are, of course, mar-
ket based crimes and demonstrate high spatial per-
sistence. However, as the regression output in Table 4 
shows, narcotics arrests are actually positively relat-
ed to unemployment -- as unemployment increas-
es, so does narcotics arrests. The differing results 
of these two regressions compared to prostitution 
helps solidify the significance of our study: prosti-
tution did have a unique response to many of the 
changing macroeconomic factors of the recession.
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Conclusion
 Based on the significance of our coefficients 
in our regression, we can confidently say that mac-
roeconomic factors do affect the prostitution mar-
ket. Forces such as the S&P 500 weekly closing 
prices, the unemployment rate, the average house-
hold income, and the labor force participation rate 
all may meaningfully predict movements in the 
incidence of prostitution in respective Chicago 
PUMAs. Furthermore, we notice that the demand 
effect appears to dominate the prostitution mar-
ket -- while the supply curve may shift out during 
a recession as people become more willing to en-
ter the informal market, the signs on our regres-
sions show that, ceterus paribus, the demand effect 
dominates. In a case like this, this implies price 
should drop sharply. While we do not have pricing 
data to confirm this, the Economist recently inter-
viewed a number of prostitutes who universally 
noted that they have offered deep discounts to ac-
count for the lack of demand and increased supply.
 It is important to note that we should not 
immediately assume that stricter enforcement on 
johns (the demand side) would have a larger im-

pact on the overall market than enforcement on 
prostitutes (the supply side). Our results cannot be 
extrapolated to imply that the Chicago Police De-
partment should shift their focus without further 
investigation. After all, there may be high margin-
al costs for switching the policy -- i.e the cost of ar-
resting one more john may be substantially greater 
than arresting one more street prostitute. Further-
more, arresting prostitutes may lead to tips for ar-
rests related to other crimes, so merely arresting 
johns might not be as productive. Instead, the po-
lice may want to be aware that as the economic envi-
ronment improves, prostitution rates will increase.
 This leaves room for further research. In 
particular, we recommend further research into 
the economic feasibility of such a policy change for 
the CPD.  Furthermore, we believe that some of the 
market for prostitution has shifted to the internet, 
which should be considered to generalize our re-
sults. Additionally, investigation into other potential 
factors that could drive a decline in the prostitution 
market would allow for a more robust under-
standing of how to most effectively shape policy.
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