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L essons |earned:

1. Spatial effect measures arereally just proxies for unobserved
PrOCesses.

2. Behavioral units-of-analysis should be used before strong
diffusion claims are made.

3. Spatial analysisis clearly valuable for alleviating some sources
of estimate bias and inefficiency.

4. The spatial perspective can be used to illustrate some
fundamental methodological issues like inductive research,
measure interchangeability, model elaboration, and triangulation.



Map 1. Moran Scatterplot Map (W=10 Nearest Neighbors)
Homicide Rate 1960
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Map 2. Moran Scatterplot Map (W=10 Nearest Neighbors)
Homicide Rate 1970
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Map 3. Moran Scatterplot Map (W=10 Nearest Neighbors)
Homicide Rate 1980
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Map 4. Moran Scatterplot Map (W=10 Nearest Neighbors)
Homicide Rate 1990
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Map 5. Moran Scatterplot Map (W=10 Nearest Neighbors)
Suicide Rate 1960
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Map 6. Moran Scatterplot Map (W=10 Nearest Neighbors)
Suicide Rate 1970
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Map 7. Moran Scatterplot Map (W=10 Nearest Neighbors)
Suicide Rate 1980
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Map 8. Moran Scatterplot Map (W=10 Nearest Neighbors)
Suicide Rate 1990
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Why do rates of violence cluster in geographic space?

1. The important structural predictors of violence cluster in space.



Map 9. Moran Scatterplot Map (W=10 Nearest Neighbors)
Resource Deprivaton 1990
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Map 10. Moran Scatterplot Map (W=10 Nearest Neighbors)
Residential Stability 1990
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Map 11. Moran Scatterplot Map (W=10 Nearest Neighbors)
Marital Stability 1990




Map 12. Moran Scatterplot Map (W=10 Nearest Neighbors)
Percent Church Adherents 1990

-

[ | States

Percent Church Adherents 1990

not significant
High-High
Low-Low

I High-Low
[ ] Low-High



Visual inspections of maps can only take us so far.

Multivariate spatial regression models allow us to determine if the
clustering in violence isreally driven by the clustering of
measured social structural independent variables.

Spatial Error Model: y = XB + ¢, wheree = AWe + U

Spatial Lag Model: y=pWy + X[ +u



Table 1. Spatial Tag Models of Southern Homicide Raies 1960-19907

Independent Variahles 1960} 1970 1580 19461
Resource 0.BIZ2** 1.792** 3.020%* 4028
Nepi Aty Comp.

Pop. Struct. -(.057 0,401 1.551** 1.347%¢
Comp,

Median Age -0.129%* -0, 060 -0 I50#¥ -ROT R
Thvoree 078G (L6424 Q. FT5+ (hAR2*+
Uheroployment -0.070 -0 3544 -0 24qww -[.435**
Spatial Log (p) 7130w (.65 %+ (. 182%* 0.230**
Intercept ¢ 105* 4 153% G L0 ** 5.249%
5q. Corr. 178 (1.2359 {1.311 (h333
N 1412 1412 1412 14112
MuLes:

* Unstandardized regression coefficients,
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From Baller, Ansalin, Messner,

Deane, and Hawkins, 2001 Criminology




Lable 2. Spatial Regression Madels of Nonsouthern Homicide Rates®

Independent Varahles 19610 1971)
Resouree 1.571%* 3.007**
[rep/ATE Comp.

Fop. Struct. (L3304 (.B50%
Cavmp,

Median Age -{1.156%* L1157
1Mvorce (.833%+ 1.403**
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Spatial Lag (1) {1.415%* NI
Spatial Frror (A} NI 243
Intercept 4 RI2** 6, | Guf*+
Sq. Cor. 0.199 234

N 1673 1673
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U | Instandardized regression coetficients.
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From Baller, Ansalin, Messner,

Deane, and Hawkins, 2001 Criminology




Takle 2. Spatial Eegrescions of 1982 1201 115 County Suicide Eates: Western and

Meonwestern Counties

West? non-west
Reasidential Stahility - 189* -01%
{099 (025)
[-.1501] [-.022]

Marital Stability -701* - S74wEE
(.353) (.09%)
[-.130] [-.136]

FPercent Church Adherents 041 -.004
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Prerienl Calliolic -.093¥ -00
{050 (011}

[.111] [ .002]

Eeligions Homogeneity 10 857%%F% 2 Aoa%*
(3357 {1 .0%90)

[218] [051] From Baller and Richardson,

2002 American Sociological Review
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Why do rates of violence cluster in geographic space?
1. The important structural predictors of violence cluster in space.

2. Diffusion: violence may spread like an infectious disease.



Wheat is spatial about violence?

1. Spatial analysisis potentially valuable for substantive reasons
-The clustering of measured independent variables,
unmeasured independent variables, or diffusion may explain
why violence clusters in space.

2. Spatial analysisis valuable for statistical reasons

-Estimate bias and inefficiency



Units-of-analysis should be behavioral before strong claims
about diffusion are made.



Basic methodological issues that can be examined/illustrated using
gpatial analysis:

| nductive research
|nterchangeability of measures
Model elaboration

Triangulation



| nductive Research From Messner, Anselin, Baller, Hawkins,
Deane, and Tolnay, 1999
Journal of Quantitative Criminology
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Ordinary Least bquares (OL5) and Spatial Lrror Maximum Likelihood Regressions
of 1450 Thrnugh 194K Hamticide Eates: Rural Countes
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Spatial Elaboration
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From Baller, Shin, and Richardson, 2003



Triangulation

Defended Community Homicide: Victim comes in from
another census tract, and iskilled by aresident of the census
tract in which the incident occurs.

Victim Residence

Census Tract

Offender Residence
Place of Incident

From Baller, Spohn, Griffiths, and Gartner, 2003
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L essons |earned:

1. Spatial effect measures arereally just proxies for unobserved
PrOCesses.

2. Behavioral units-of-analysis should be used before strong
diffusion claims are made.

3. Spatial analysisis clearly valuable for alleviating some sources
of estimate bias and inefficiency.

4. The spatial perspective can be used to illustrate some
fundamental methodological issues like inductive research,
measure interchangeability, model elaboration, and triangulation.
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