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Log of Violent Crime Rate on Poverty Rate

Model Summary

Adjusted R Std. Error of
Madel R R Sguare Square the Estimate
1 3918 152 135 236130
a. Predictors: (Constant), Poverty Rate
ANOVA®
sum of
Madel squares df Mean Square F sig.
1 Regression 1127 1 1127 8.637 005"
Fesidual 6.266 48 A3
Total 7.393 459
a. DependentWariable: Log of Violent Crime Rate
b. Predictors: (Constant), Poverty Rate
Coefficients®
standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 5.097 243 20.981 000
Poverty Rate 046 016 391 2.938 005

a. DependentWariable: Log of Violent Crime Rate




Previous Regression Results

* Equation of the line: y =5.10 + 0.5(poverty rate)

 Moderate positive relationship that was statistically
significant (standardized B=.39, p<.01)

* Model explains 15% of the variance (R?=.15, p<.01)



Log of Violent Crime Rate on Temperature

Model Summary
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 4159 72 545 AET12
a. Predictors: (Constant), Temperature
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 1.272 1 1.272 5.972 003"
Residual 6.121 43 128
Total 7.393 449
a. DependentWariable: Log of Violent Crime Rate
b. Predictors: (Constant), Temperature
Coefficients™
Standardized
Linstandardized Coefficients Coefficients
Maodel = std. Error Beta t sig.
1 (Constant) 4.834 .a09 15.668 000
Temperature 014 006 415 3158 003

a. DependentWariable: Log of Violent Crime Rate




Log of Violent Crime Rate on Temperature

Model Summary
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 4159 72 545 AET12
a. Predictors: (Constant), Temperature
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 1.272 1 1.272 5.972 003"
Residual 6.121 43 128
Total 7.393 449
a. DependentWariable: Log of Violent Crime Rate
Il Fradaiada e §ammdem b Tnmnnrature
y = 4.83 + .02(temperature)
Coefficients™
Standardized
Linstandardized Coefficients Coefficients
Maodel = std. Error Beta t sig.
1 (Constant) 4.834 .a09 15.668 000
Temperature 014 006 415 3158 003

a. DependentWariable: Log of Violent Crime Rate



Log of Violent Crime Rate on Temperature

Model Summary
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 4159 A72 65 38712
a. Predictors: (Constant), Temperature
ANOVA®
sum of
Madel Squares df Mean Square F Sig.
1 Regrassion 1.272 1 1.272 59.972 .oo3®
Residual G.121 48 A28
Total 7.383 44
a. DependentWariable: Log of Violent Crime Rate
e Fermaliadmrem s 5% e b b Tnmnnrature
vV = + ..
Coefficients®
Linstandardized Coefficients
Maodel = std. Error t sig.
1 (Constant) 4334 .04 15.668 .0on
Temperature 0148 006 415 3158 003

a. DependentWariable: Log of Violent Crime Rate




Log of Violent Crime Rate on Temperature

Model Summary
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 4159 72 545 AET12
a. Predictors: (Constant), Temperature
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 1.272 1 1.272 9.972 003"
Residual 6.121 43 128
Total 7.393 49

a. DependentWariable: Log of Violent Crime Rate

I Frmaliadore s P b b Tnmnnrature

y = 4.83 + .02(temperature)

moderate + positive

Model

relationship is

1

= = . g
Coefficients significant
Linstandardized Coefficients
B Sta. Erraor 1 Sig.
(Constant) 4834 308 15.668 i (0]
Temperature 0149 006 415 3158 003

a. DependentWariable: Log of Violent Crime Rate



Log of Violent Crime Rate on Temperature

Model Summary
Adjusted R Std. Error of
Maodel R R Square Square the Estimate
1 4159 172 545 38712
a. Predictors: (Co ntl, Temperature ) ) o
model is significant
R? ANOVA®
Sum of

Madel Squares df Mean Square F Sig.
1 Regression 1.272 1 1.272 9.972 003"

Residual 6.121 43 128

Total 7.393 49

a. DependentWariable: Log of Violent Crime Rate

I Frmaliadore s P b b Tnmnnrature

y = 4.83 + .02(temperature) moderate + positive

relationship is

= a . g
Coefficients significant
Linstandardized Coefficients
Model B std. Error t Sig.
1 (Constant) 4334 308 15.668 i (0]
Temperature 0148 006 415 3158 003

a. DependentWariable: Log of Violent Crime Rate




A Common Mistake

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05+ 05*
Temperatre ke [
Constant 510 4 BIws Q Q3w
R 15+ 17 32+

Note: tp<.10_* p<.05 **p<01 ***p<001]



A Common Mistake

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

Yo poverty rate 5% 05*

Temperature 2% 02**

5.10%** 4 gIw Q. Q3w

5% AT J2%*

Note: tp<.10_* p<.05 **p<01 ***p<001]



A Common Mistake

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)
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Yo poverty rate 05*
Temperatre ke [
Constant 4 gFr** 0 QFwws
R: 7 g

Note: tp<.10_* p<.05 **p<01 ***p<001]



A Common Mistake

Table 3

QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

Yo poverty rate

Temperature

Constant

Note:tp=10 _* p=05

5.10%**

**p< (1 ***p< (01

4_33***

2

-g_-g'_],***

J2%*



A Common Mistake

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05+ 05*
Temperature 2% s o
Constant SA0F*E L 4 @EwEE Qe
RS 5%+ Q7™ = 3

Note: tp<.10_* p<.05 **p<01 ***p<001]



A Common Mistake

Table 3

QLS5 Regression Results for Log of the Violent Crime Rat} (N=30)

Yo poverty rate

Temperature

Constant

R_E

Note:tp=10 _* p=05

(1 (2)

05**

02** —> (R**
5.10%%% 4 4 B3FES
A+ 1T

**p< (1 ***p< (01



Multiple Regression

One dependent and two or more independent
variables:

V=BO+B1X+Bzx

y=B,+PBx+PBx+e



Correlation Matrix

Correlations
Log of Violent
Crime Rate Foverty Rate | Temperature
Log of Violent Crime Rate  Pearson Correlation 1 .EEI*IE 41 5?
Sig. (2-tailed) 005 003
[ A0 50 50
Foverty Rate Fearson Correlation 391" 1 56D
Sig. (2-tailed) 005 000
[ A0 50 50
Temperature Fearson Correlation 415 56D
Sig. (2-tailed) 003 000
[ A0 50 50

** Correlation is significant at the 0.01 level (2-tailed).




Explaining Multiple Regression




Explaining Multiple Regression




Explaining Multiple Regression




Explaining Multiple Regression




Adjusting for the Overlap

(232 %)
QDA



Analyze > Regression > Linear

Fta Linear Regression

Dependent:

&%l State Mame [STHAME]

&%l State Abbrev [STIMNIT]

f%l Region Mame [REGMAME]

&5 Region [REG]

&5 South [SOUTH]

ﬁ Yialent Crime Rate [WVIOQLENTRATE]
ﬁ Imprisonment Rate [IMPRISOMRATE]
@f Poverty Rate [POVERTYRATE]

ﬁ Fopulation [POPLILATION]

ﬁ Fopulation Density [POPDEMSITY]
ﬁ Lrban Percent [URBANPCT]

ﬁ Black Percent [BLACKPCT]

% Death Penalty [DEATHPER]

% Education Level [EDUCLYL]

% Education High [EDUCHI]

% Education Medium [EDUCME]

% Education Low [EDUCLO]

ﬁ Temperature [TEMP]

| & Log of Violent Crime Rate [LNVIOLENT] |

~Block 1 of 1

Independent(s):

& Poverty Rate [POVERTYRATE]

Lﬁ Temperature [TEMP]

Method: Enter

Selection Variable:

R |

Case Labels:

WLS Weight:

R |

| OK ||F'a5te| Reset |Cancei| Help




Multiple Regression Output

Model Summary

Adjusted R Std. Error of
Model [ R Sguare Sguare the Estimate
1 4557 207 74 35312

a. Predictors: (Constant), Temperature, Foverty RHate

ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 49
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 314 15.067 000
Foverty Rate 027 018 228 1.447 1585
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate




X, controlling for X,

An effect can stay the same
An effect can increase in size
An effect can decrease in size
An effect can disappear

An effect can change direction



“Control”

* Multiple regression always has one variable
controlling for the effect of another, and vice versa.

 What we call the control variable depends on our
Intent

— An independent variable is of theoretical interest
(specified in our hypothesis).

— A control variable is included in the model but
does not contribute to the theory.

* The computer does not distinguish between an
independent and control variable.



“Control”

* Multiple regression always has one variable
controlling for the effect of another, and vice versa.

 What we call the control variable depends on our
Intent

— An independent variable is of theoretical interest
(specified in our hypothesis).

— A control variable is included in the model but
does not contribute to the theory.

* The computer does not distinguish between an
independent and control variable.



Interpreting the Output

Model Summary

Adjusted R Std. Error of
Model [ R Sguare Sguare the Estimate
1 4557 207 74 35312

a. Predictors: (Constant), Temperature, Foverty RHate

ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 44
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate
y =4.73 + .03(poverty rate) + .01(temperature)
Coefficients®
Standardized
andardized Coefficients Coefficients
Madel B Stil. Error Beta t Sig.
1 (Constant) 4727 A4 15.067 000
Foverty Rate 027 018 228 1.447 155
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate




Interpreting the Output

Model Summary

Adjusted R Std. Error of
Model [ R Sguare Sguare the Estimate
1 4557 207 74 35312

a. Predictors: (Constant), Temperature, Foverty RHate

ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 49
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate Weak +
y = 4.73 + .03(poverty rate) + .01(temperature)  positive
Coefficients®
Standardized
andardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 A4 15.067 000
Foverty Rate 027 018 228 1.447 155
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate




Multiple Regression Output

Model Summary

Adjusted R Std. Error of
Model [ R Sguare Sguare the Estimate
1 4557 207 74 35312

a. Predictors: (Constant), Temperature, Foverty RHate

ANOVA®
Sum of
Maodel sSquares df Mean Square F
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 44
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate Weak + nOt
y = 4.73 + .03(poverty rate) + .01(temperature)  positive R
T significant
Coefficients
Standardized
andardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 A4 15.067 0
Foverty Rate 027 018 228 1.447 155
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate



Interpreting the Output

Model Summary

Adjusted R Std. Error of
F Square Square the Estimate
207 474 35312

perature, Foverty Rate

ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 44
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate Weak + nOt
y = 4.73 + .03(poverty rate) + .01(temperature)  positive R
T significant
Coefficients
Standardized
andardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 A4 15.067 0
Foverty Rate 027 018 228 1.447 155
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate



Interpreting the Output

Model Summary

Adjusted R Std. Error of
F Square Square the Estimate
207 474 35312

perature, Foverty Rate

ANOVA®
Sum of
Maodel Squares df Mean Square F Sig.
1 Regression 1.533 2 766 6.146 004°
Fesidual 5.860 a7 25
Total 7.353 44
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate Weak + nOt
y = 4.73 + .03(poverty rate) + .01(temperature)  positive R
T significant
Coefficients
Standardized
andardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 A4 15.067 0
Foverty Rate 027 018 228 1.447 155
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate



Interpreting the Output

Model Summary

Adjusted R Std. Error of
F Square Square the Estimate
207 474 35312

perature, Foverty Rate

ANOVA®
Sum of
Maodel sSquares df Mean Square F
1 Regression 1.633 2 TG6 6.146
Fesidual 5.860 a7 25
Total 7.353 44
a. DependentYariahle: Log of Violent Crime Rate
h. Predictors: (Constant), Temperature, Foverty RHate Weak + nOt
y = 4.73 + .03(poverty rate) + .01(temperature)  positive R
T significant
Coefficients
Standardized
andardized Coefficients Coefficients
Model B Std. Error Beta t 3ig.
1 (Constant) 4727 A4 15.067 0
Foverty Rate 027 018 228 1.447 1585
Temperature 013 0oy 284 1.803 078

a. Dependent Variable: Log of Violent Crime Rate



APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05** 03
Temperature 2% 01t
Constant 5. 10%*=* S5 4 3w
R: 1 5% AT 21%*

Note: t p<.10_* p<.05 **p<01 ***p<.001]



APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

(1 (2 3

%o poverty rate 5% 03
Temperature 2% 01t
Constant 5. 10%** 4 BIFEE 4 JIEEE
R: 15%* AT 21%*

Note: t p<.10_* p<.05 **p<01 ***p<.001]



APA Table

%o poverty rate 05** 03
Temperature [ 01t
Constant 5. 10%** 4 BIFEE 4 JIEE
R: 15%* AT 21%*
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APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05** 03
Temperature [ 01t
Constant 5. 10%** 4 BIFEE 4 JIEE
R: 15%* AT 21%*

Note: t p<.10_* p<.05 **p<01 ***p<.001]



APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05** 03
Temperature [ 01t
Constant 5. 10%** 4 BIFEE 4 JIEE
R2 15 17 D

Note: t p<.10_* p<.05 **p<01 ***p<.001]



APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05** 03
Temperature [ 01t
Constant 5. 10%** 4 BIFEE 4 JIEE
R2 15 17 D

Note: t p<.10_* p<.05 **p<01 ***p<.001]



APA Table

Table 3
QLS5 Regression Results for Log of the Violent Crime Rate (N=30)

%o poverty rate 05** 03
Temperature [ 01t
Constant 5. 10%** 4 BIFEE 4 JIEE
R: 15%* AT 21%*

Note: t p<.10_* p<.05 **p<01 ***p<.001]



A Complex Model

Table 5

QLS Regressions (n=1,06%)

Prison Programs Prison Safaty
Diisciplinary hlajor Assauls Assaults

Diepandant Varishla %o Work # Fducation  # Traatment Eaports Events on Immatas on Staff
Prison ownership {ref=Privata)

Fadaral 3 g3 0.47==% 0. 73%=* -7 8(== -J45== 0.37= -0.02

Stats 043 -0402 0.4 1.55 -Q25== 0.06 -0.03
Log of inmatas -024* 0.17==* 0. 12%==* 1.35% -0.06% (.23s== 0. ]12%==
Sacurity leveal {raf=hIlinirmim)

Maximum -1 53%%* 0.08= 0.10t 7.20%xE 013t {.52%=% 0.67===

hiadium -1 Qo= 0.14 === 0. 20===* 3.3Qs== -0.14= 0.4g=== 0.30===
(render assismment {ref=Famals)

hiala 0.26 -0 2{E=* -0 4==* -262t -0403 017t 0.16%

hlixad 1.25%* -0.140 - 32==% -232 0.32== 0.34= 0.18
Construction {raf=Unlmowm)

Bafors 1945 -2 S{EEE 0.53%=* 0.6] ===+ -038 -0 52%* -0.18 -0.37%

1945 to 1964 -1 QE&=* 0. 7g==* 0.74===% =370 -0 40= -0216 -0.22

1965 to 1979 -130* 0.5g==* 0.45===* -6059= -0 pIEEE 0.00 -0.31t

1980 or later -2 15%** 0.52%%% 0.45===* 081 - 535 -0.140 0.42==
%0 in work programs {fransfommed) -0 39% 002t -0 03EE 0.01
# aducation programs {fransfommead) -197t 008 008 0. 16%*
# treaiment programs {transfommed) -G 4IEEE 007 -0 15== -0.02
Constant 0.61 -3 54EEE 2]EEE 2.4 1.04=== -062t -0.73==
Adjusted B* 2oEEF I T 2]EEE AgE== JEEE JgEEE

tp<l0 *p<3 **pcll ***pc00l



How Many Variables?

The minimum of the following:

k=N-104

where N=number of observations and k=number of
variables.

Derived from Tabachnick, B.G., & Fidell, L.S. (2007). Using multivariate statistics (5th ed.). Boston: Pearson.



The End

* Multiple regression builds on the principles of simple
regression to allow the creation of models with two
or more independent variables.

 The need to remove correlational effects among
independent variables creates results that are
different from simple regression.

|H

* “Once you can do three, you can do them al



