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Urban crime and residential decisions Introduction



Introduction I



Urban crime in the U.S. played a large part in the “urban flight” of the second half of the 20th century.



I



Using detailed data on crime, commutes, and location characteristics, we can estimate the eﬀect of crime on residential decisions within cities and metro areas.



I



For the city of Chicago, I find that a 10% increase in the violent crime rate in a particular location is associated with a 1.8% reduction in population.



I



City-wide, a 10% increase in violent crime can reduce population by between 0.7 and 2.6%, depending on geographic distribution. . . .
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Urban crime and residential decisions Introduction



Related literature



I



Urban economics and theory: Alonso (1966), Mills (1967), Muth (1969), McFadden (1974), Eaton and Kortum (2002), Lucas and Rossi-Hansberg (2002), Ahlfeldt, Redding, Sturm, and Wolf (2015)



I



Crime, amenity, and urban decline: Thaler (1978), Roback (1982), Cullen and Levitt (1999), Glaeser and Gyourko (2005), Baum-Snow (2007), Pope and Pope (2012)



. . .
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Urban crime and residential decisions Model



Model overview



I



Locations in city are indexed i = 1, . . . , N; each location has both residential and workplace characteristics, which can be endogenous or exogenous.



I



Each commuter o chooses a residence location i and workplace location j as well as consumption of housing and a final good.



I



We then derive a gravity equation that gives the commuting flow from i to j.



. . .
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Urban crime and residential decisions Model Commuter’s problem



Commuter’s problem I



Commuter o’s utility (if he chooses to live in i and work in j) is uijo = I I I



I I I



Bi Ej β 1−β zijo . q h dij ijo ijo



(1)



Bi is the residential amenity of i (exogenous) Ej is the workplace amenity of j (exogenous) dij = e κtij is the cost of commuting between i and j (exogenous) qijo is consumption of the final good hijo is consumption of housing zijo is a stochastic term that follows a Fréchet distribution with shape parameter θ . . .
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Urban crime and residential decisions Model Commuter’s problem



Commuter’s problem I



Indirect utility of living in i and working in j is (to a constant) uijo =



Bi Ej wj zijo dij ri1−β



,



where ri is price of housing at i and wj is wage paid at j. I



It can be shown (following Eaton and Kortum, 2002) that the probability πij that a resident lives in i and works in j is given by ( )θ Bi Ej wj πij ∝ . (2) dij ri1−β . . .
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Urban crime and residential decisions Model Housing equilibrium



Housing equilibrium I



If location i has housing stock Hi , the market clearing condition is (1 − β)wiR ri = LRi . Hi



(3)



where LRi is number of commuters living in i and wiR is average wage of commuters living in i. I



In the long run, housing stock can grow (or contract), but for now I focus on the short-run case with fixed Hi . Model with housing growth



. . .
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Urban crime and residential decisions Model Comparative statics



Comparative statics I



How do changes in amenity aﬀect residential population?



I



From the gravity equation it can be shown that the change π ˆRi ∗ in the residential population of location i ∗ is given by π ˆRi ∗ = ∑ i



(Bˆi ∗ rˆiβ−1 )θ ∗ , πRi (Bˆi rˆβ−1 )θ i



where the hat denotes fractional change (ˆ x ≡ x1 /x0 ). I



In the fixed-housing stock case, rˆi = π ˆRi , so the above becomes Bˆ ζ∗ π ˆRi ∗ = ∑ i ζ , πRi Bˆ i



where ζ = θ/(1 + θ(1 − β)). Tokman
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Urban crime and residential decisions Estimation and data Gravity estimation



Gravity estimation



I



The empirical gravity equation (substituting dij = e κtij ) can be written as ln πij = ϕ + ρi + µj − θκtij + ϵij , (5) where ϕ is the normalization constant, ρi = θ ln(Bi /ri1−β ) is the residential FE, µj = θ ln(Ej wj ) is the workplace FE, tij is the commuting time, and ϵij is an error term.



I



Once ri and parameters are known, we can back out Bi and regress on crime rates and controls.



. . .
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Urban crime and residential decisions Estimation and data Data



Gravity data I



I apply the gravity model to the Chicago metro, which I define to include seven counties: Cook, Lake, Kane, Will, McHenry, DuPage in Illinois and Lake in Indiana. I



This is smaller than the oﬃcial MSA designation, but still captures over 97% of commutes into Cook County.



I



I use the census tract as the unit of location.



I



All data are from the period 2011-2015.



I



Commuting flows Lij are from the U.S. Census Bureau’s Longitudinal Employer-Household Dynamics (LEHD) Origin-Destination Employment Statistics (LODES) database.



I



I use OpenStreetMap to calculate car travel times tij between centroids of all pairs of census tracts. . . .
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Urban crime and residential decisions Estimation and data Data



Housing and tract data I I



Housing costs ri are room- and age-adjusted tract-level median housing values, as reported in the 2011-2015 ACS. Residential amenity data come from both the ACS and the City of Chicago. I



Amenity controls are: ease of access to public transit (“L”, Metra, and bus), test scores of local public high schools∗ , fraction of the population with a bachelor’s degree∗ , share of park land, density of grocery stores∗ , distance to the Loop (to capture eﬀects beyond commuting), and distance to Lake Michigan.



∗ These controls may be endogenous to crime and are excluded in some of . . . . . . . . . . . . . . . . .. the regressions. . . . . . . . . . . . . . . . . . .. Tokman
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Urban crime and residential decisions Estimation and data Data



Crime data and rates I



Data on all reported crimes are provided by the City of Chicago.



I



I focus on non-domestic violent and property crimes committed during the 2011-15 period of interest.



I



Naively, the crime rate is given by the number of incidents divided by the population; however, this neglects to account for diﬀerences in daytime and nighttime populations.



I



A more nuanced formula is crime rate =



# daytime crimes # nighttime crimes + , daytime pop. nighttime pop.



where the daytime population can be found by adjusting the residential (“nighttime”) population by commuting flows. . . . . . . . . . . . . . . . . .. . .
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Urban crime and residential decisions Estimation and data Data



Crime rates



Violent Homicide Assault & battery Robbery Sexual assault Street Non-street Property



Total 110,321 2,124 44,170 57,844 6,093 75,941 34,290 495,151



Mean 1043 19 409 565 52 718 326 4546



25th 346 0 122 182 20 221 122 2386



50th 659 7 257 349 37 455 201 3579



75th 1475 25 551 769 72 991 448 5627



Mean and quantiles are weighted by population, using simple crime rates. Totals are over 5-year period. . . .
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Urban crime and residential decisions Estimation and data Data



Crime rates



From left to right: total violent crime rates, homicide rates, assault & battery rates, and property crime rates. . . .
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Urban crime and residential decisions Estimation and data Data



Parameters



I



I set the housing expenditure share (1 − β) to 0.31, consistent with the median expenditure on rent in the Chicago metro area in the 2011-15 ACS.



I



I set the commuting cost parameter (κ) to 0.015, which is the value Ahlfeldt et al. (2015) found for Berlin.



I



θ will be given by the gravity regression.



. . .
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Urban crime and residential decisions Results Gravity



Gravity I



I



I ignore location pairs (56% of the total) that have no commuting flow; the regression on the remaining pairs (N = 1.9 million) has R 2 = 0.651. The regression gives θκ = 0.038 ⇒ θ = 2.55. I



I



When restricting sample to location pairs in Chicago proper, I back out θ = 3.75 (less heterogeneity).



It follows that ζ = 1.42. I



This means that a 1% rise in amenity in one location leads to a 1.4% increase in population at that location.



. . .
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Urban crime and residential decisions Results Amenity regressions



Amenity regressions Violent and property crimes ln(Amenity) (1) ln(Violent)



(2)



−0.267∗∗∗ (0.009)



(4)



(5)



−0.355∗∗∗ −0.130∗∗∗ (0.014) (0.011) −0.306∗∗∗ 0.201∗∗∗ (0.020) (0.024)



ln(Property)



Controls Observations Adjusted R2



(3)



Exog 781 0.653



Exog 781 0.398



Exog 781 0.681



All 781 0.762



(6) −0.144∗∗∗ (0.018)



−0.131∗∗∗ (0.015)



0.024 (0.024)



All 781 0.742



All 781 0.762



∗ p


. . .
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Urban crime and residential decisions Results Amenity regressions



Amenity regressions Violent crimes by type ln(Amenity) ln(Homicide)



(1)



(2)



(3)



(4)



−0.137∗∗∗ (0.006)



−0.034∗∗∗ (0.007)



−0.042∗∗∗ (0.006)



−0.011 (0.007)



ln(Assault)



−0.187∗∗∗ (0.018)



−0.069∗∗∗ (0.017)



ln(Robbery)



−0.051∗∗∗ (0.016)



−0.063∗∗∗ (0.014)



0.033∗∗∗ (0.011)



0.013 (0.009)



ln(Sexual assault) Controls Observations Adjusted R2



Exog 781 0.552



Exog 781 0.687



All 781 0.733



All 781 0.762



∗ p
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Urban crime and residential decisions Results Amenity regressions



Amenity regressions Violent crimes, street and non-street ln(Amenity) (1)



(2)



−0.257∗∗∗ (0.019)



−0.136∗∗∗ (0.017)



ln(Non-street)



0.0004 (0.019)



0.007 (0.016)



Controls? Observations Adjusted R2



Exog 781 0.669



All 781 0.766



ln(Street)



∗ p
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Urban crime and residential decisions Results The eﬀect of violent crime



The eﬀect of violent crime I



Violent crime alone can explain 43% of the variation in residential amenity (over exogenous controls).



I



A conservative estimate (excluding endogenous controls) is that a 10% increase in the total violent crime rate (at one location) decreases amenity by 1.3% and residential population by 1.8%. Measuring eﬀects of city-wide changes in crime must take into account “multilateral resistance” term.



I



I



I



Population change in one location might be driven by amenity changes in other locations. City-wide eﬀect of a 10% violent crime increase can range between 0.7 and 2.6% population decline. . . .
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Urban crime and residential decisions Results The eﬀect of violent crime



West Side story I



What would happen if violent crime on the West Side were brought down to 750 per 100,000 (near the city median)?



Violent crime rates before (left) and after (right) intervention. . . . . . . . . . . . . . .
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Urban crime and residential decisions Results The eﬀect of violent crime



West Side story I



Experiment 1: Only allow within-city migration. I



I



Experiment 2: Only allow within-metro migration. I



I



West Side population grows by 53,300 (11.1%), Chicago population unchanged West Side population grows by 62,200 (12.9%), Chicago population grows by 45,500 (1.7%)



Experiment 3: Allow migration into metro. I



I



West Side population grows by 66,300 (13.8%), Chicago population grows by 66,300 (2.4%) Assuming an amenity elasticity of 0.26 with respect to violent crime, this number rises to 150,000 . . .
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Urban crime and residential decisions Conclusion



Further work



I



Add agglomeration eﬀects, which make amenity partly endogenous to population.



I



Calculate θ separately (to not rely on outside estimates of κ).



I



Counterfactuals increasing suburb-city commute times to, e.g, measure eﬀect of interstates (Baum-Snow, 2007).



I



Separate out low/medium/high-income commuters (diﬀerent responses to crime).



I



Panel data approach.



. . .
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Urban crime and residential decisions Extra Goodies Dynamic housing stock



Dynamic housing stock I



Suppose the cost of building an additional unit of housing in location i, ci , is an increasing power function of existing housing stock: ci = ηi Hiαi , where ηi > 0 and αi > 0 can depend on location.



I



In a competitive construction market, at equilibrium Hi′



( =



ri′ ηi



)1/αi ,



where Hi′ is the new equilibrium housing stock and ri′ is the new equilibrium housing price. . . .
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Urban crime and residential decisions Extra Goodies Dynamic housing stock



Dynamic housing stock I



Combined with the market-clearing condition, this gives ( )αi /(αi +1) 1/α ri = (1 − β)wiR ηi LRi .



I



In this case the change in population is given by π ˆRi = ∑ r



Bˆiςi πRr Bˆrςi



,



where now ςi = θ/(1 + γi θ(1 − β)), γi = αi /(αi + 1) (or γi = 1 in the fixed-housing case). . . .
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