Accessing and analysing CSEW
data for low-level geographies

A case study about the dark figure of crime

David Buil-Gil
@davidbuil
david.builgil@manchester.ac.uk


http://www.manchester.ac.uk/

Overview

1.- Crime and space

2.- Police data is not enough

3.- The limitations of survey data for crime mapping
4.- Producing small area estimates of the dark figure
of crime

5.- Conclusions
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Crime concentration in micro places

* Pierce et al. (1988): 2.6% of addresses in the city of Boston

produced 50% of all crime calls to police services

» Sherman et al. (1989): 3.5% of all addresses produced 50%

of the annual crime calls to the police in Minneapoli

* Weisburd et al. (2004): looked into the geographica
distribution of crime statistics in Seattle over short

1S

neriods

of time between 1989 and 2002, and concluded that micro
places with high concentrations of crime are stable over

time



Crime concentration in micro places
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C {Y @& datapoliceuk + 0B & 0B

DATA PO L[C E U K Cymraeg g

Home Data  API Changelog  Contact  About

Welcome to data.police.uk

This is the site for open data about crime and policing in England, Wales and Northemn Ireland.
You can download street-level crime, outcome, and stop and search data in clear and simple CSV format
and explore the API containing detailed crime data and information about individual police forces and

neighbourhood teams.

You can also download data on police activity, and a range of data collected under the police annual data
requirement (ADR) including arrests and 101 call handling.

All the data on this site is made available under the Open Government Licence v3.0.
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DOWNLOADS APl DOCS CHANGELOG
Download Police uk data in Access Police uk data via See what's new, see what's
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The ‘funnel” of crime data

Crimes not detected

Dark figure Crimes not considered as such by victims

of crime Crimes not reported
Crimes reported to the police
Official data Crimes investigated by the police

Crimes prosecuted
Crimes sentenced
Prison population

... but maybe the proportion of
crimes unknown to police is the
same across areas (MCAR)



The dark figure of crime

 Mawby (1979) compared police records, surveys and self-reported data in
Sheffield - no important alterations across data sources

e Bottoms and Wiles (1997): such results must not be overstated and cannot be
overgeneralised

e Bottoms et al. (1987): similar study in seven areas in Sheffield - police data
provide valid rates for comparisons across areas with similar housing types
and within same police jurisdiction

e Goudriaan et al. (2004): cross-national survey data - victims are more likely
to report crimes in countries where police are perceived to be competent

* Victims from suburban areas are less likely to report crimes to police than
urban and rural citizens (Hart & Rennison, 2003; Langton et al., 2012)

* Residents from deprived neighbourhoods are less likely to report (Baumer,
2002; Berg et al., 2013; Goudriaan et al., 2006; Slocum et al., 2010)
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Studies

Series

http://doi.org/10.5255/UKDA-SN-
8464-1

Copy study DOI

Crime Survey for England and Wales 2017-2018

Details Documentation Resources Access data

Details

Title:

Alternative title:
Study number (SN):
Access:

Persistent identifier
(DOI):

Series:

Principal
investigator(s):

Crime Survey for England and Wales 2017-2018
CSEW

8464

These data are safequarded

10.5255/UKDA-SN-8464-1

Crime Survey for England and Wales

Office for National Statistics

Sponsors and contributors

Citation and copyright

The citation for this study is:

Office for National Statistics. (2019). Crime Survey for England and Wales 2017-2018. [data
collection]. UK Data Service. SN: 8464, http://doi.org/10.5255/UKDA-SN-8464-1

Select citation format:

APA -

XML citation formats:

CSL  EndNote
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C {1 & ukdataservice.ac.uk/use-data/secure-lab.aspx

Site search  Accessibility FAQ Help Confact Mew users Sitemap

UK Data Servi —
g aervice About us Get data Use data Manage data Deposit data News and events
\‘\\‘@\ Home > Use data > Secure Lab
|!|“é # 1o6in 1 & REGISTER
o
Secure Lab
Advice and training ) n ‘ ) 2 ’ T T
o i Enabling research PP :
Video titorials through responsible ', - ., o
Dtk i use of detailed and - -
5t i How to log in to th
Citing data sensitive d-a-ta C " : = S;:ure Laog bl
P~ “
@ Secure Lab . F A . u [ d ]
Teaching with data ; s A 443 ayS
St remqurcas The UK Data Service is one of the few organisations who have the experience and = % 05/0 3/2 0 1 7 -

Data Skills Modules expertise to build a world-leading secure access system. HOW TO LOG IN TG THE SECURE

Secondary analysis LAB 2 2/05/2 0 1 8

View a video turorial to show
L LEIRER O CRTWTCE Our collection Five Safes How it works researchers who have been granted
Lab? framework approval to use secure access level

How do | apply? data how to log into their Secure Lab
account.
©
SHARE <
The UK Data Service Secure Lab provides secure access to data that are too detailed, QUICKACCESS TO

sensitive or confidential to be made available under the standard End User Licence or

Special Licenca. Our specialised staff apply statistical control techniques to ensure the = =
7 b Business microdata
delivery of safe statistical results.

About our data

Handbook Statistical Disclosure
Nata arcessad in this wav cannat be downinaded Onee researchers and their nroiacts

(a) Apply for Accredited Researcher status (d) Complete a Secure User Agreement For all

(b) Go to London to take Safe User of (e) Have your own office in your insitution researchers

Research Environments training (f) Install Citrix Receiver " involved in the
: : roject!
(c) Submit a project proposal (g) Send the R packages as zip files by email Prol
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Victimisation surveys: Limitations
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...we have a small area estimation problem



Data

e CSEW 2011/12 to 2015/16 — Dataset of victims of crime

* ‘Did the police come to know about the matter?”’

* Temporal and spatial models for SAE

Figure 1. Percentage of crimes known and unknown to police (unweighted valid cases).
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Table 1. Descriptive statistics about how the police come to know about crimes (unweighted vahd

cases).
CSEW CSEW CSEW CSEW CSEW CSEW
201112 201213 201314 2014115 201516 201617
Police told by 7 3445 3352 7147 1935 7004 1902
respondent % 632 632 63.0 634 64.0 63.3
Police told by f 1759 1214 1032 974 978 872
another person 2 323 326 312 319 313 300
) f 127 79 63 63 24 38
Police were there 23 21 2.0 2.1 2.7 2.0
Police found outby 121 76 60 77 63 70
another way 2 22 20 18 23 21 24
Total 7 3452 3721 3304 3051 3151 7002

Source: Open access to the CSEW.



Small area estimation

a. Direct estimation — Horvitz-Thompson (1952)
b. Basic area-level EBLUP based on Fay-Herriot (1979)
c. Spatial EBLUP (Petrucci and Salvati, 2006, Pratesi and Salvati, 2008)




Explaining the dark figure of crime

Tahble 6. EELUP and SEELUP models of crimes unknown to police at MS0A level (standardised

Table 5. F.ao-YTu and STEELUP models of crimmes unlmown to police at LAD level {standardized coefficients).
coefficients). EELUF SEBLUP
Betz SE  twvalue  pevalue Beta SE  twalne  pevalue
Rao-Tu STEELUP (Tntercept) 50061 03 20510 0000 59065 03 10305 0.000
Betz SE  tvalug p-value Betz SE t-value p-value LASS mcome | W I ! IEE] 125 0 171 ERE
(Tntercept) 50000 03 18133 0000 6096 11 2337 0.000 Conurbation 0830 09 084 0403 0814 10 081 04190
ASS meome JEE! 08 190 0042 1558 03 74 003 | CSmallwban SIS -7 S N N (N (X ¥ 212 05 235 CrI0]
[em- : 36—t B3 555 G4M— 1 P P Employed (%) 0651 08 083 0408 0632 08 081 0420
STl Wham A5 10 236 0013 2246 IO s 7025 | E’?‘“ﬁ (%) 2621 4.3 “}El 0344 2747 44 062 9'335
Empioyed (=) B R 5% 5] e 1R = Pt VN - ':"_ Te— = “-. — = ; — - — s = {; —
Whites (%) -1927 32 039 0349 0314 33 011 0.511 Li‘é;;;‘r;‘gfl*‘“ Sttt 1 16— 1o Mj
oms L SL040 29 036 0321 0055 29 _ 00l - Males (%) 0633 07 087 0387 066 07 084 0401
£an honse price 0 5 - 037 0119 10 — — No qualification (74) 4330 17 270 0006 4453 17 263  0.00
Crime rate 0800 08 0958 0341 0343 09 0.63 0.128 Hiptrm—oormpetions 5 605 H——324—090——598—1o——3-13—0601
Males (%2) 0.291 0.8 0.37 0.510 0.514 0.3 0.64 0.317 —EoTr RS =75 o 121 K] — 5 t———tt oot
Spaﬁal mitocorrelation o1 W orkday populanon density 125920 LR a7 [IRES] 1257 LR 1.3% [T
Temporal autocorrelation 0.11 0.0¢ Spatial autocotrelation 0.13
Log-likelihood 81619 81711 Log-likelihood 3055482 -30556.88

Number of arezs 331 331 Number of areas 6637 6637




Figure 1. Boxplots ofmodel-based estimates of crimes unknovwn to police at LAD and MSOA levels.

Boxplots of estimates of crimes unknown to police
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The dark figure of crime

rho2 = .09

Figure 3. Model-bazed estimates of crimes unknovwn to police at the LAD level.
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BEMSEY

Figure 5. RRMSEY% of small area estimates produced at LAD level {ordered by area sample size).
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OTHER APPLICATIONS

Confidence in the police

Perceptions of disorder in Dysfunctional worry about
Manchester burglary at home
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https://arcg.is/8KSPv

Conclusions (...for myself)

* If you produce maps from police data, think about potential measures of error and
sources of bias.

* |[f you use a theoretical approach based on uniquely on police records, think if it is
explaining reporting trends rather than crime.

* |f you need access to the low-level geographical data of the CSEW, apply now!

Conclusions (...for criminologists)

e The dark figure of crime varies across areas (cities and neighbourhoods).
e The dark figure of crime is not stable over time.

e The dark figure of crime is associated with neighbourhood conditions (sometimes the
same conditions that have been used to explain crime).



The University of Manchester

Thank you for your attention!

David Buil-Gil
W @davidbuil
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