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Crime in Europe and the US: Dissecting the “Reversal of Misfortunes” Paolo Buonanno, Francesco Drago, Roberto Galbiati, and Giulio Zanella



WEB APPENDIX Abstract. This Web Appendix contains additional information and data analyses that could not be included in the paper because of space constraints.



1. Victimization It is well known that reported crimes underestimate the true (unobserved) number of crimes committed and that this may bias estimates of the effect of the determinants of crime that are correlated with the extent of under-reporting. For instance, MacDonald (2002) finds that the unemployed are less likely to report a crime. Since we look at 40 years of crime data, it is impossible to correct reported crimes for the propensity to report – victimization surveys are relatively recent. When doing inference, the use of state or country fixed effects controls for different propensities to report as long as these do not have a long-run trend (see, for instance Levitt 1996, Gould et al. 2002, Oster and Agell 2007 and Fougere et al. 2009). In this case the fixed-effects estimator with time dummies removes measurement errors that are constant within geographical areas (over time) or within periods (across areas). That is, if under-reporting has no trend then state and year fixed effects "absorb" the ensuing measurement error in the regressions. However, when interpreting descriptive statistics different reporting rates may alter cross-country comparisons of crime rates, because official crime statistics do not necessarily reflect the real size of criminal activity in a country. In principle, it is possible that the reversal of misfortunes is an artifact of the dynamics of different reporting rates. But this is very unlikely: national victimization data do not support this hypothesis. Van Dijk, Van Kesteren, and Smit (2007) estimate that the rate of reporting to the police in the US was 57% in 1988 and 49% in 2004. The corresponding rates in Europe were 63% and 61% in Germany, 71% and 59% in the UK, 62% and 54% in France, 36% and 47% in Spain, 42% (in 1991) and 50% in Italy. These differences are too narrow to drive the large shift observed in Figures 1-3. This conjecture is supported by correcting crime rates in our dataset for reporting rates inferred from victimization surveys, to the extent that this is possible. We take from Van Dijk, Van Kesteren, and Smit (2007), the percentage of crimes reported to the police in the eight countries we consider from 1988 to 2005 according to the ICVS (International Crime Victims Survey) and the EU-ICS (European Survey on Crime and Safety). Figure A1 shows the level and dynamics of reporting rates for five types of property crimes: theft from cars, bicycle theft, burglary, attempted burglary, and theft of personal property. From these reporting rates we can construct correction factors, i.e. ask by what factor we should scale property crime rates in each year to express them in 1988-constant reporting rates? Figure A2 reports these correction factors. We apply these factors to the series of property crime rates reported in Figure 2b in the paper (reproduced below for convenience) and obtain Figure A3. In this last figure the vertical line is year 1988; rates on the left are uncorrected and correspond to the actual series (i.e. figures 2b and A2 are identical prior to 1988). Rates on the right are corrected using the factors in Figure A2. The correction shows that the decline in reporting rates in the US and the corresponding increase in Europe affect the picture rendered by crimes known to the police, but the existence of a reversal is overall robust to this correction. Unfortunately, a similar exercise cannot be performed for violent crimes due to the lack of adequate information in victimization surveys.
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Figure A1. Crime reported to the police in the ICVS and EU-ICS, as % of crimes committed
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Figure A2. Correction factors (1988-constant reporting rates) from the ICVS and EU-ICS.
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Figure 2b. Property crime



France Spain



Property crimes per 1,000 inhabitants



100



Germany UK



Italy USA



Netherlands



80



60



40



20



0 1970



1980



1990 Year



2000



2010



Property crime rate (victimization-corrected)



Figure A3. Property crime, 1988-contant reporting after 1988
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2. Sensitivity analysis: time trends and GDP In the paper we discuss the delicate issue of time trends. We include year dummies as well as country-specific time trends, since the data reveal substantially different trends in our sample. For such country-specific trends, the choice of a fourth order polynomial in time was justified on the ground of a visual analysis showing that this function minimizes the presence of spurious deviations from the trend, especially at the beginning and at the end of the sample period. This is why, for instance, quartic functions of age are a common choice in labour economics to model time trends in life cycle profiles. We acknowledge that by employing a fourth order polynomial we may end up over-fitting the series we want to explain, with little residual variation to be accounted for by the regressors. Effectively, the quartic time trend we employ is a black box and we cannot tell what it is actually removing. This is the sense in which we describe our analysis as “conservative”. The fact that we are nonetheless able to identify a significant effect of incarceration and demographic changes confers, we believe, credibility to our estimates. Furthermore, we have deliberately omitted important explanatory variables that other researchers have emphasized, such as education and GDP, but for which we do not have either adequate instruments, or a complete series, or both. It is important to show how sensitive our results are to the choice of different country-specific time trends as well as to the inclusion of at least GDP, for which we do have a complete series. Tables A1, A2 and A3 report estimates from our preferred specification when total crime, property crime, and violent crime, respectively, are the dependent variables and different country-specific time trends (or no trend at all) are included. The pattern that emerges from this sensitivity exercise is twofold. First, for total and property crime our main result – a significant negative causal effect of incarceration on crime – is robust to including or not a country-specific trend, and to the type of trend included. Second, for these same measures of crime, the point estimate of the elasticity of crime to incarceration decreases with the order of the polynomial used to model the country-specific trend. This is what one would expect given that higher order polynomials fit the series better. Since there is not much gain in terms of fit after the fourth degree, these results illustrate what we claim in the paper: a quartic trend strikes a reasonable balance between flexibility and degrees of freedom. Overall, this choice results in more conservative estimates. However, this pattern does not hold for violent crimes: in this case, employing country-specific trends of order less than four produces noisy point estimates that are indistinguishable from zero. Table A4 replicates the results from our preferred specification for the three measures of crime when the log of real GDP per person is included as an additional control. The results are virtually identical to those reported in tables 4a, 4b and 4c in the paper, where GDP is not included among the conditioning variables.
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Table A1 - IV estimates on incarceration, abortion and age structure: alternative time trends



ln(incarceration)



ln(abortion)



ln(males 15-34)



Country-specific time trend Sample Observation Countries



1 Total crime –0.51*



2 3 4 5 Total crime Total crime Total crime Total crime –0.32** –0.44*** –0.39*** –0.37***



(0.29)



(0.16)



(0.14)



(0.14)



(0.14)



–0.01



0.01



0.01**



0.01**



0.00



(0.01)



(0.01)



(0.00)



(0.00)



(0.00)



1.69***



–0.38



–0.01



0.26



1.78***



(0.39)



(0.34)



(0.30)



(0.67)



(0.67)



none



linear



quadratic



cubic



quartic



Full sample Full sample Full sample Full sample Full sample 239 239 239 239 239 8 8 8 8 8



Notes: All specifications include country fixed effects and year fixed effects. The endogenous variable instrumented is prison population. The IVs are amnesties. Significance levels: * 10%; ** 5%; *** 1%.



Table A2 - IV estimates on incarceration, abortion and age structure: alternative time trends



ln(incarceration)



ln(abortion)



ln(males 15-34)



Country-specific time trend Sample Observation Countries



1 Property crime –0.70**



2 Property crime –0.55***



3 Property crime –0.35***



4 Property crime –0.34***



5 Property crime –0.28***



(0.32)



(0.16)



(0.14)



(0.14)



(0.14)



–0.01



–0.00



0.01**



0.01**



0.00



(0.01)



(0.00)



(0.00)



(0.00)



(0.00)



–0.12



0.00



0.34



0.90



0.02



(0.95)



(0.30)



(0.28)



(0.73)



(0.91)



none



linear



quadratic



cubic



quartic



Full sample Full sample Full sample Full sample Full sample 207 207 207 207 207 7 7 7 7 7



Notes: All specifications include country fixed effects and year fixed effects. The endogenous variable instrumented is prison population. The IVs are amnesties. Comparable property crime data are missing for Austria. Significance levels: * 10%; ** 5%; *** 1%.
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Table A3 - IV estimates on incarceration, abortion and age structure: alternative time trends



ln(incarceration)



ln(abortion)



ln(males 15-34)



1 Violent crime –0.19



2 Violent crime –0.23



3 Violent crime –0.07



4 Violent crime –0.20



5 Violent crime –0.48**



(0.70)



(0.42)



(0.23)



(0.22)



(0.21)



–0.05**



–0.02**



-0.01



-0.01**



0.01



(0.02)



(0.01)



(0.01)



(0.01)



(0.01)



–2.89



–1.54



–0.14



-4.85***



–1.03



(2.32)



(1.04)



(0.54)



(1.13)



(1.32)



none



linear



quadratic



cubic



quartic



Country-specific time trend Sample Observation Countries



Full sample Full sample Full sample Full sample Full sample 174 174 174 174 174 6 6 6 6 6



Notes: All specifications include country fixed effects and year fixed effects. The endogenous variable instrumented is prison population. The IVs are amnesties. Comparable violent crime data are missing for Austria and Spain. Significance levels: * 10%; ** 5%; *** 1%.



Table A4 - IV estimates on incarceration, abortion, age structure and GDP 1 2 3 Total Property Violent crime crime crime ln(incarceration)



ln(abortion)



ln(males 15-34) ln(real GDP per person)



Sample Observation Countries



–0.37***



–0.24*



–0.51**



(0.14)



(0.14)



(0.21)



0.00



0.00



0.01



(0.00)



(0.00)



(0.01)



1.73 (0.68)



0.61 (0.94)



–0.47 (1.38)



0.02



–1.01***



–1.42***



(0.25)



(0.31)



(0.46)



Full sample Full sample Full sample 237 201 171 8 7 6



Notes: All specifications include country fixed effects, year fixed effects, and country-specific quartic time trends. The endogenous variable instrumented is prison population. The IVs are amnesties. Comparable property crime data are missing for Austria. Comparable violent crime data are missing for Austria and Spain. Significance levels: * 10%; ** 5%; *** 1%.
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3. Homicides Unlike property crimes and most violent crimes, voluntary homicides are rarely motivated by economic reasons, and so are less interesting in an economic model of crime. However, voluntary homicides offer two advantages with respect to the measurement issues discussed in the paper. First, they have a universal definition across countries and chances of misclassification (e.g. homicides classified as suicide) are low. Second, they are characterized by a 100% report rate, virtually: even when the murderer is unknown, the police know that someone has been killed. Very few voluntary homicides are unknown to the police. Therefore, we can study trends in homicides in our sample to see if they are consistent with the trends in property crime and (particularly) violent crime reported in the paper. We do this in a rather informal way, by simply plotting the series of homicides rates (homicides per 100,000 inhabitants) in the eight countries under investigation. In order to use comparable statistics, we collect homicide data from the same source, namely the World Health Organization Mortality Database, which reports registered deaths caused by “homicide and injury purposely inflicted by other persons” in a given year. Figures A4 and A5 below report the series for the whole group and for Europe only. Figure A4 shows that there is no reversal for homicides, which is not surprising: the homicide rate in the US is 4-5 times larger than in Europe. However, the two figures show there is a clear downward trend in the US, and no visible trend (or a modest downward trend) in Europe, in general. This is consistent with the reversal in overall crime rates, although one would have expected increasing (rather than non-decreasing) homicide rates in Europe in the light of the sharp increase in violent crimes documented in Figure 3 in the paper. At face value (combining the information reported in figures 1b, 2b, and 3 in the paper), this means that the reversal is driven by violent crimes other than homicides: serious or aggravated assault, robbery and sexual offenses. This question remains open for future research. We notice here that the widespread belief that crime is higher in the US than in Europe (contrary to the reversal we document in the paper) may be due precisely to the large difference in the homicide rates. Figure A4. Homicide rates
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Figure A5. Homicide rates, Europe
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Although the data on homicides we collect yields a time series for each country that is considerably shorter than the series for other types of crime, it is instructive to re-estimate our main model using the homicide rate (homicides per 100,000 inhabitants) as the dependent variable. Results are reported in Table A5, for different choices of country-specific trends. Apart from statistical significance, with standard errors that, not surprisingly, increase, this table shows a pattern that is similar to that of Tables A1 and A2. The magnitude of the point estimate of the coefficient on incarceration is larger, which agrees with intuition: since there are fewer homicides than any other type of crime, the marginal effect of incarceration must be higher.
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Table A5 - IV estimates on incarceration, abortion and age structure: effect on homicides



ln(incarceration)



ln(abortion)



ln(males 15-34)



Country-specific time trend Sample Observation Countries



1 Homicides –1.12



2 Homicides –0.58



3 Homicides –0.68*



4 Homicides –0.56*



5 Homicides –0.44



(0.96)



(0.36)



(0.35)



(0.31)



(0.35)



0.00



0.02*



0.02*



0.02**



0.00



(0.02)



(0.01)



(0.01)



(0.01)



(0.01)



0.99



–1.23



–0.91



1.44



3.31*



(0.84)



(0.80)



(0.91)



(1.64)



(2.01)



none



linear



quadratic



cubic



quartic



Full sample Full sample Full sample Full sample Full sample 200 200 200 200 200 8 8 8 8 8



Notes: All specifications include country fixed effects and year fixed effects. The endogenous variable instrumented is prison population. The IVs are amnesties. Significance levels: * 10%; ** 5%; *** 1%.



4. Codebook and data sources year: Year cname: Country name ccode: Country code pop: Total population. [Source: Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/population/data/database, and US Census Bureau, http://www.census.gov/ipc/www/idb/country.php] totcrime: Number of total reported crimes known to police forces, of any type. [Source: Austria: Statistik Austria; France: Direction Central de la Police Judiciaire; Germany: Bundeskriminalamnt (Federal Criminal Police Office); Italy: Ministero dell'Interno and National Statistics Institute (ISTAT); Netherlands: Centraal Bureau voor de Statistiek; Spain: Ministerio del Interior - MIR (several annual reports); UK: Home Office, Scottish Government, Northern Ireland Police; USA: Uniform Crime Reports.] property: Number of property crimes violent: Number of violent crimes hom: Number of intentional homicides. Source: World Health Organization, Mortality Database, Table 1: Number of registered deaths, by cause (cause: Homicide and injury purposely inflicted by other persons). rgdpp: Real GDP per person. [Source: Penn World Tables 6.3, http://pwt.econ.upenn.edu/php_site/pwt63/pwt63_form.php]
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males15_34: Males between 30 and 34 years old. [Source: Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/population/data/database, and US Census Bureau, http://www.census.gov/ipc/www/idb/country.php. Note: France is France métropolitaine.] unemp: Unemployment rate [Source: OECD Labor Force Statistics, http://stats.oecd.org/Index.aspx] indshare: Industry value added, as % of GDP; the interaction of indshare and oil (see below) is an instrument for unemp [Source: World Bank Development Indicators, http://ddp-ext.worldbank.org/ext/DDPQQ/member.do?method=getMembers&userid=1&queryId=135. Note: Industry comprises value added in mining, manufacturing, construction, electricity, water, and gas] oil: Spot Oil Price (West Texas Intermediate) average monthly, real 2008 dollars per barrel; the interaction of indshare and oil is an instrument for unemp [Source: St. Louid FED, http://research.stlouisfed.org/fred2/] oil_x_indshare: Interaction of indshare and oil. immigration: Immigrant stock in a given year. [Source: National sources, Home Office Statistics] war: civil war, ethnic war or ethnic violence. [Source: Center for Systemic Peace (CSP)], used to construct IV_war, described in the paper. abort18plus: Number of individuals aborted who would have been above 17 years old in a given year [Source: National sources, collected in the Johnston's Archive, http://www.johnstonsarchive.net/policy/abortion/#ST] prisonpop: Prison population [Source: 1987-2007 Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/crime/data/database, 1970-1986 United Nations Surveys on Crime Trends and the Operations of Criminal Justice Systems, http://www.uncjin.org/Statistics/WCTS/wcts.html, or National Statistical Services] [varname]r: When any of the above appears with a final 'r', it means that it is expressed relative to the population ('Rate') rather than in absolute units. Migration Data Origin countries: Albania, Algeria, Bangladesh, Bolivia, Bulgaria, Cambodia, China, Colombia, Congo-Brazaville, Cuba, Czechoslovakia (Czech Republic and Slovakia), Dominican Republic, Ecuador, Haiti, Hungary, India, Indonesia, Jamaica, Kenya, Korea, Mali, Mexico, Morocco, Netherlands Antilles, Nigeria, Pakistan, Peru, Philippines, Poland, Romania, Senegal, South Africa, Ukraine, Suriname, Tunisia, Turkey, Vietnam and Former Yugoslavia (Bosnia & Herzegovina, Croatia, Macedonia, Serbia & Montenegro, Slovenia).
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