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Ecological studies of crime

= Main guestion: why do some locations have
more crime than others?

= Chicago School (Shaw and McKay)

= A common feature of the literature:

= Not a very good conceptualization of spatial mobility.
by people



Nelghborhood studies: need
person and household level theory

= EVLN model (exit, voice, loyalty, neglect) (Lowery,
Hirschman)
= Can explain many of the processes observed in neighborhood
studies (and some novel predictions)
= Key Ideas:
= Perceptions of individuals — may or may not map on to “reality”

= Soclal network ties — develop based on physical distance and
soclal distance

= Mobility based maostly on physical distance
= Might particularly impact neighborheed change

= Hipp, John R. and Xiacshuang Iris Lue. 2022. “Improving or Declining: What Are the
Conseguences for Changes iniLocal Crime Rates?”. Criminology 60(3):480-507



Ingredients for a crime (Routine
activity theory)

Motivated offender
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Ingredients for a crime (Routine
activity theory)

Motivated offender Suitable target Absence of capable
guardians

And, situation. Spatial and temporal



Macro units

= Early work
(1980s).
comparing city-
and county-level
crime data.

= Not worried
about spatial
patterns.

= Proper unit of
analysis?




Meso units

Burglaries in Irvine block groups

= Neighborhood-
level data (late
1980s, 1990s,
2000s)

= (also Quetelet)
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MICro units

Burglaries in Irvine blocks

= Now: micro units:
blocks, segments

= Next?: parcels
(crime
concentration)




But two BIg ISSUES:

= 1) measurement error as police enter the
location data (spatial imprecision)
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But two BIg ISSUES:

= 1) measurement error as police enter the
location data (spatial imprecision)

Use a GPS unit?



But two BIg ISSUES:

= ?2- Offenders, targets, and guardians move
about



Two broad theories

1) Crime pattern theory: psychology of
where people go; routine activity
theory



Two broad theories

1) Crime pattern theory: psychology of 2) General theory of
where people go; routine activity spatial crime
theory patterns.









General theory of spatial crime
patterns: potentialities

= Principle of least effort (distance decay) (Zipf)

= \Who are offenders, targets, guardians?
= Not discrete categories.
= Do not necessarily sum to 100%

= \Where do they live?
= Try to assess this

= \Where do they travel?

= Hipp, John R. 2016. “General theory of spatial crime patterns.” Criminology.
54:653-679.



Spatial pattern of offenders

Exponential decay of offenders
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Spatial pattern of targets

Exponential decay of targets
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Spatial pattern of guardians?

Exponential decay of guardians?
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Proof of concept for general
theory of spatial crime patterns

= Spatial and temporal.

= |f crime requires the confluence of offenders,

targets and guardians in space and time:
= Try to predict:
= the locations where offenders, guardians, and targets live in
the spatial landscape
= Wwhere offenders, guardians and targets are likely to go at
various times
= ThiS generates a crime potentiality of a lecation at a
time point




Figure 2. Effect of targets and offenders on robbery rates in Santa Ana
(all times of day)
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Figure 3a. Model prediction of robberies based on potential presence of
offenders and targets from 1-2am

_

- no offenders
- |ow offenders

- high offenders

——very high offenders

101
Targets




Figure 3b. Model prediction of robberies based on potential presence of
offenders and targets from 10-11am
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It spatial movement, then:

Proper unit of analysis?
= Ralph Taylor explored this in his book.

= My answer: None

= Egohoods?

= Hipp, John R. and Adam Boeessen. 2013. "Egohooeds as waves washing
across the city: A new measure of “neighborhooeds™." Criminology.
51:287-321.



Egohoods: Insights from other
research traditions

We live at the center of our “own” neighborhood (an
egohood)

Presence of social ties

= Tie probability decays over distance

Daily activities literature

= \Where do you spend your time?

= Our daily activities often are centered on our block
Mental mapping literature

= \Where do you place yourseliin your neighborhood?

= \We perceive ourselves at the center of the neighborhoeod
(Hunter, 1974)

Travel to crime literature
= Distance decay.



Egohoods: Center of your world

Public health literature: buffers around persons

“Neighborhoods” around plants:

= Silander, John A. Jr., and Stephen W. Pacala. 1985.
“Neighborhood Predictors of Plant Perfermance.” Oecologia
66(2):256-263.

Reardon, Lee, Firebaugh et al in'segregation
literature

Block IS the center of the egohooed



S Kilbourn Ave

S Kenneth Ave

S Kostner Ave

L E mign
W 14th St E School - o 0 ‘.5
o Ffonkih ¢ ' ¢ © o e | @® o © o ollollof ollot|oljo]lojeijeje ol =
Park 0 e £ 2 W1sth St S
W 15th §! > ¢ o R‘g " < 2
i I | 0 5 8 wilhel o 0a®" 3 e §
o o o o, 0 © o o ® o§o‘:ooooo'”oc_°.00'0;'0 % <d:p < |k :
< E 1 5 & £ o 2% £
- x = > " - A W 16th
: 5 wisthst @ E < @ gl [l £ \% A R n
E ollallo| ol | o # ojjejo|o|ele]|®™ e o .E e e ’ﬁ Rl ® ®
Voi7th St X a | o *l &8 2 L e
a " NORTH LAWNDALE 4 A i Ve =
° Mason ol & oll® s SQ g o <© W 80 =
Elerentary (°] o (°] o (<] (<] e ©0 (&) o 5 T o —
| s W 19th St Rt —
W Cullerton 5t @ ° ° e o o
: ° ° 0 i -f.’. PR .38 .
® W21t Stg ¢ LB ° ° 0 o
— °
e Ow 215t PI® ol w0 . a1l g olia
° o o ° < W Cermak Rd s
& ° °
vi 228 PI
> o = ollo|l® I Pt e o o oo° £
Yo @ ® ol | - | e %5 o ©® i - oW 23r
o A= — ; = Farragut %
s e £ | High olalle o w238 Pl
A8t AN - - = W 24t Bivd =
e o ° ad s o o: ° ./ ° WLuer St
’ = ° °
| e il Bl o W 25th St °
5 @ < Swasnp® |° g
o | ® | s I ¢ L2 e o © o o o ot oo ol o N ® ’i g8 o
o - 4 E o o © °
o ° ° ° ° ° S = -
N ow ¥l w
W 26th St ¢ it E vizsmsng
° e ©o © © o © o do © fog o o'g ° o Y, q% L
W2ith st 2 T m o 0
35 & W 27th St { )
E o o o oo ' ° County Dept &
slloljojjeojope|® oje 10 & Corregtions °
o < ® W 26th St , Alt HS ) °
< 2 Wi 80 SOUTH LAWNDALE | ®
€ g olleillel/ o
oz o/ o|ojlotielejoflejie|ele o)e o e © o o o © ~ <
X > W 30th St a
() ) e/ !
o e il . W 31st Blvd
e © © © o © o o e o o o ° o © o o ©o o
i W 315t St

w A

Minh Shanl

Washburne Trade



1]
W 14th St
Fgrkin ¢ o © o o ©
Park W 15th !

School

I Park
s

e © o ©
W 15th St

S Centra
2
2,
=
Z
=
o
s Rockwell &t

o
Louis Ave

S Kilbourn Ave
=

Iding Ave

W 16th St
o o

]
o
S Washtenaw Ava.

g Saint
(=]
o
S Albany Ave

Wo17th St

S Pq‘laski Rd
S
%
cyua
=
Prrar DF
California Ave

W 18th St
Efrentary ° e o o ©
School W 10th St
W Cullerton St ©
° [} °
oW 21st Sl e
O\ 21st PI®

=z
D)
o °>
{FF
oM
o
e S szu
<O
mA\

(-]
Y%g':ld Qvo
1

s

5 Far

|

S Kostner Ave

W Cermak Rd

v 2208 PI
(<}

"

iy

i
u
i1

°
La‘}nr'nla Avg

W
S Millard Ave

Farragut
High . W 23R Pl

®  school® o = g

W 24 Bivd
o

wa2sthst ©
Oy 25th PI°

S

o

> o

 d :
o° g

(R <

G X E

< ¥

% o

(<]
WLuer St

© s Hadiin!
°

Mhlppla.SQ
o

WA °

W 26th St

e © © o o |0
W 2ith 8t

k Ffve °
rake Ave
(o]

B

5 & risﬂan! Ave
0o =
N
o

e B

@

S eacMGnm Ave
X
\

i
o
S T-’umbull %va

olle County Dept
2 Corregtions
W 28th St i Alt HS

SOUTH LAWNDALE

oooooooooﬁ
W 30th St

7
(=] ./

s

o
o
o
S D‘arding eve
tral

pag SUBOINED S

o
S K:ﬁin Ave
o

o

I
LT wstst

e
18> Washbume Trade
W A High School




Egohoods

If everyone Is In the center of their own
egohood, then we're also In other persons
egohoods

S0, not discrete units
Physical boundaries might matter also
= RIvers, freeways, etc

Social boundaries might matter also
= School districts

= Shopping areas

= Churches

J



Waveland Ave ]

. .
) > W Waveland Ave z W P Qe
ollellollelioflafle]e - .NG)RTH-CENTER olle =00 o o
£ o W Addison St < ®
o © of i o ) ° 'oI ° .
® S Lane Technical ool ojefiog®l® 1 |
* High Schoéla - 5 g ® > ‘ W Comelia
e e E 2 ) ) \.l o o
o N ollel ol ef of of o o °®
z S _N\L
| S =z o ° T _ )
2= L2 ©  Melrose z - - 2
o

e ~ WHelrose $° C ‘r °

(o]

(]

o

o

—%
.

W School 5t ©

° ° ° ° o ® o
A\{i ° ) ° o W Belrsont A
ollol o] ® °y o o = = ° . .i o .
: ™
g o
Y : o o Hamin ° oEien *
N Vo /¥ % ° Park = ‘§° ‘ =
r4
> ?‘@ ° 4, ° o
» \\Y‘ \\0‘ . o t'/* o e |
& ' g b, — =g
° Y "0 .f n te &
° Q'l % ° (o] (] 45” (] % o \
- 5 o8 S—ilE f—»
. ° o o ;1
° ° ° : s
2 |
. 4 - L
o ° !
e © © . ) (
o (] R o)
s 3
() (o] (<} o l%‘ct
¢ W Wrightwood A ‘,
p °
e © © §. e o (]
3 W Altgeld St ~
i \
e © o e ole o o m\f”‘,[.,,ma\ °
2 Center \‘.
A
e ° ° \
2 ° ° o 0 ot g oW Modill e @ -~ . e °
W Belden Ave Ble - "N P ; ~
® o LOGAN SQUARE © o3% ° _° h
o [} (o] LS - r\ g E - ¢ = =



aveland Ave . § |
- W Waveland Ave W PRtterson Ave

° .NG)RTH-CENTER |
7 WAddhonSt | ge L.

2 3
o o o
Lane Technical s b
High School : §.
=
o

N Ledvitt St

Melrose

WMelrose $t°

”
£
ot
S
I
z

4
o~

Wolcott PI

=
=
==
2
-
-4
>

e o ©
W Altgeld St

X0 : . Rwerpmm\ s
Center

(]
Louis Ave
N %ﬂh\l °.

[} (-]
© W Belden Ave
°

oW Modill e \"\‘
° LOGAN SQUARE

© W Palm®r Blvd 2

o
o
.d‘& Blvg
o

o"

ockwell St
LIl Ave




Egohoods

= Neighborhoods as waves washing across
the surface of the city
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AvVerage population size of

egohoods
Radius Population
0.25 mile 1,100
0.5 mile 4,131
0.75 mile 8,809
1.5 mile 30,866
2.0 mile 50,931
3.0 mile 100,886




Explicit spatial measures for
crime



EXxplicitly' considering spatial
patterns

= A challenge: what do various demographic
measures proxy. for?
= Offenders, targets, or guardians?
= Or a mix?

= Hipp and Bates, Oxford Handbook of Environmental
Criminelegy, 2017

= Common strategy of ecological studies:
= Vleasure in geographic unit
= Vleasure as a spatial decay

= But, not theoretically motivatead



Decay functions

= Construct them based on a distance decay with
an exponential function
= Targets (businesses)
= \/ery sharp decay
= Targets (people)
= Broader decay.

= Offenders (types of people)
= Broader decay.

= Guardians (e.g., hemeowners)
= Sharp decay



Figure 1. Exponential decay functions with different beta values
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Decay functions: multiple
Processes

= Parks
= Sharp decay- crime opportunities (positive)

= Broad decay- create cohesion, increase potential
guardianship (negative)

= Nonconsumer businesses
= Sharp decay- crime opportunities (positive)

= Broad decay- provide jobs, so reduce offenders
(negative)



Spatial scale of crime



What do we learn in standard
ecological studies of crime?

Simulation project (use OC as setting)
Targets: specific location (no mobility)
No guardians

Two measures of offenders
= Disproportionate likelihood
= Everybody

Twoe assumptions of offender behavior in target rich
environments
= Unlimited offending

= Satiation: zere sum offending

Hipp, John R. 2020. "Simulating Spatial Crime Patterns: What do we L.earn in
Standard Ecoelegical Studies ofi Crime?* Journal of:Criminal Justice 70:1-10.



What do we learn Iin standard
ecological studies of crime?

= Simulation results:
= At block level, targets explain most of variation

= But, adding nearby offenders (and interaction with
targets) helps (but not If zero-sum)

= At neighborhood level, targets and offenders matter
= But better to measure offenders as spatial decay.

= At city level, offenders (as spatial decay) explain most
of variation

= | essen: explained variation IS ever-emphasized



Do factors cause crime, or shift Iits
location?

= Simple example: bars cause more crime
= Street block study finds positive relationship

= Neighborhood study also finds positive relationship
(as long as proper controls in model)

= City study also finds positive relationship
= Simple example: bars shift crime location
= Street block study finds positive relationship

= Neighborhood study finds a weak or no relatienship
= City study would find no relationship



Scaling effects of population

Population used to normalize crime: create rates

In micro-geographic units, almost no relationship
between residential population and crime

In neighborhoods, there is a somewhat more reasonable
relationship (although there are exception
neighborhoods)

In larger macro units, a reasonable relationship

What are the implications of this pattern?



Scaling effects of population

Literature: how measures scale with metropolitan population (e.g.,
Bettencourt; Geoffrey West)

Strategy: compute the population (log transformed) and the measure
of interest (log transformed), and regress the measure on population

If a one to one relationship, will have a coefficient of 1

Superliner relationship: logged pop coefficient greater than 1
= As population increases, the other measure increases even more rapidly

Sublinear relationship: logged pop coefficient less than 1
= As population increases, the other measure increases more slowly

Commonly observed that crime tends to scale superlinearly



A. Logged population and logged crime counts B. Logged employees and logged crime counts

1.37 1.33

C. Logged population and logged crime counts in tracts D. Logged population and logged simulated crime
1.47

144
1.35 777 1.38

Cities Tracts

-0.20.0592-0.20.0n
UZs (v 5

M Everybody offends, zero-sum
B Everybody offends, unlimited offending
W Disproportionate offending, zero-sum

m Disproportionate offending, unlimited offending




Conclusions

" Need to consider what our measures are
proxying for
= Offenders? Targets? Guardians?

= To what extent does this impact the expected spatial
scale?

= How to determine the optimal scale? Simply.
pased on best model fit?
= Does this improve model fit? Must it?

= Does this explain tetal crime Inf macro unit? Or
change oVer time?



Thank you!
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