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 MR is used to explore the relationship between set 
of IVs or predictors and one DV (continuous)  
 
 
 
 
 
 
 

 WARNING Don’t use MR as a fishing expedition! 
 Theoretical or conceptual reason for MR analysis 
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 How well a set of IVs is able to predict a particular 
outcome (DV) 
 

 Which IV is the best predictor of an outcome 
 

 Whether a particular predictor variable is still able to 
predict an outcome when the effects of another 
variable is controlled for 
 

 Amount of variance explained in an outcome 
variable by all predictors 



 Standard Multiple Regression 
 All IVs are entered into equation simultaneously 

 Amount of variance in DV explained by set of IVs as a group or block 

 Identifies the strongest predictor variable within the model 

 

 Hierarchical Multiple Regression 
 IVs are entered into equation in the order specified by the researcher 

based on theoretical grounds 

 IVs are entered in steps (blocks)  

 Each IV is assessed in terms of what it adds to the prediction of DV after 
the previous IVs have been controlled for. 

 Overall model and relative contribution of each block of variables is 
assessed 



 Before running any analysis in SPSS, there 
are several things to think about: 
 



 Sample size – results with small sample do not generalise 
(cannot be repeated) with other sample                  little scientific value 

 15 participants per predictor (Stevens, 1996) 

 Formula for calculating sample size (Tabachnick & Fidell, 2007) 

 

N > 50 + 8m 
N = number of Participants 

m = number of IVs  

  Multicollinearity and singularity 
    Multicollinearity – high correlation between IVs (r = .9 and above) 
    Singularity – One IV is a combination of other variable (e.g. when 
both subscale scores and the total score of scale are included in the 
model) 



 Outliers – extreme scores should be deleted from the data set or 
given a score that is high but not different from the remaining cluster of 
scores 
 

 Normality, Linearity, Homoscedasticity – 
refer to distribution of scores and the nature of the relationship between 
the variables 
 

 Request standardised  residual plot in MR (residuals are the differences 
between the obtained and the predicted DV scores) 
 
 Normality – the residuals should be normally distributed  
 Linearity – the residuals should have a straight-line relationship with predicted DV 

scores 
 Homoscedasticity – the variance of the residuals about predicted DV scores should be 

the same for all predicted scores. 



 Research Question: How well the number of criminal friends, time 

spent with criminal friends, and criminal social identity are able to predict 
the level of criminal behaviour (recidivism)? 
 

 What is the best predictor of criminal behaviour? 
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• Participants 

• 312 prisoners (Nowogard High 
Security Prison for recidivists)  

 
• Measures 

• The Measure of Criminal Social 
Identity (Boduszek et al., 2012) 

• Criminal Friend Index (Mills & 
Kroner, 1999)  

• Recidivistic behaviour (number of 
incarcerations) 





 From the menu at the top of the screen click Analyze, then 
select Regression, then Linear 



 Choose you continuous 
DV (Level of Recidivism) 
and move it into the 
Dependent box 
 

 Move the IVs you wish 
to control for (Number 
of Criminal Friends, 
Time Criminal Friends, 
Criminal Identity) into 
Independent box.  
 

 Click Statistics 



 Click on the Statistics 
button 

 

 Select the following:  
 Estimates 

 Confidence Interval  

 

 Model fit  

 Descriptives 

 Part and Partial correlations  

 Collinearity diagnostics 

 
 Click Continue  



 Click on the Options 
button.  
 

 In the Missing Values 
section, click on 
Exclude cases pairwise.  
 

 Click on Continue. 



 Click on the Plots button.  
 

 Click on the *ZRESID and the 
arrow button to move this into 
Y box.  
 

 Click on the *ZPERD and the 
arrow button to move this into 
X box.  
 

 In the Standardized Residual 
Plots, tick the Normal 
probability plot option. 
 

 Click Continue and OK 





 Step 1: Checking the assumptions 

 Multicollinearity 



 Coefficients table gives Tolerance and Variance 
Inflation Factor (VIF) 

 Tolerance  value less than.10  – possible multicollinearity  

 VIF value above 10 – possible multicollinearity  

 If you exceed these values, you should remove one of the 
IVs 



 Outliers, normality, linearity 
 

 Check Normal Probability 
Plot (P-P) of the Regression 
Standardised Residual and 
the Scatterplot. 

 

 In the Normal P-P plot – 
points should lie in reasonably 
straight diagonal line from 
bottom left to top right 



 

 In the Scatterplot - the 
residuals should be 
rectangularly distributed, with 
most of the scores 
concentrated in the centre 
(along the point 0) 

 

 Standardized residuals of 
more than 3.3 or less than -3.3 
indicates outliers (Tabachnick 
& Fidell, 2007) 



 Step 2: Evaluating the model 
 
 
 
 
 
 Check the R Square in the Model Summary box 

 

 All independent variables (Criminal identity, Time Criminal 
Friends, Number of Criminal Friends) included in the model 
explained approx. 17% of variance (.167 x 100%) in dependent 
variable (Criminal behaviour) 
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 The ANOVA table indicates that the model as a whole is 
significant 

F (3, 299) = 20.02, p < .0005 



 Step 3: Evaluating each of the IVs  
 

 

 

 

 

 

 

 

 Check Standardized Coefficient (Beta values) and Sig.  

 The best predictor of Criminal behaviour is Number of Criminal 
Friends (β = .28) followed by Time Criminal Friends (β = .14) , and 
Criminal Identity (β = .13). 

 The Standardized Beta values indicate also the number of SDs that 
scores in the DV would change  if there was 1 SD unit change in the 
predictor (IV) 
 
 

 

 

Coefficients
a
 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 95.0% Confidence Interval for B Correlations Collinearity Statistics 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part Tolerance VIF 

1 

(Constant) .530 .530  1.000 .318 -.513 1.573      

Number of Criminal Friends .150 .032 .278 4.703 .000 .087 .212 .365 .262 .248 .797 1.255 

Time Criminal Friends .108 .044 .136 2.488 .013 .023 .194 .227 .142 .131 .933 1.071 

Criminal Identity .050 .022 .130 2.235 .026 .006 .093 .268 .128 .118 .824 1.214 

a. Dependent Variable: Level of Recidivism 

 
 



 E.g. If we could increase criminal identity scores by 
1 SD (which is 6.49, from Descriptive Statistics 
table) the criminal behaviour scores would be likely 
to increase by .13 standard deviation units. 

 

Descriptive Statistics 

 Mean Std. Deviation N 

Level of Recidivism 3.5737 2.47580 312 

Number of Criminal Friends 7.2500 4.59781 312 

Time Criminal Friends 8.2756 3.10807 312 

Criminal Identity 21.4125 6.48672 303 

 
 



 

 R
2
 β B SE CI 95% (B) 

Model .17***     

Criminal Identity  .13* .05 .02 .01 / .09 

Number of Criminal 

Friends 

 .28*** .15 .03 .09 / .21 

Time Criminal 

Friends 

 .14* .11 .04 .02 / .19 

Note. Statistical significance: *p < .05; **p < .01; ***p < .001 
 

R2 = amount of variance 
explained by IVs 
 
B = Unstandardized 
coefficient 
 
β = Standardized 
coefficient (values for 
each variable are 
converted to the same 
scale so they can be 
compared) 
 
SE = Standard Error 
 
CI = Confidence Interval 



Multiple regression was performed to investigate the ability of criminal social 
identity, time spent with criminal friends, and number of criminal friends to 
predict levels of criminal behaviour measures by recidivism. Preliminary 
analyses were conducted to ensure no violation of the assumptions of 
normality, linearity, and homoscedasticity.  
 
Since no a priori hypotheses had been made to determine the order of entry of 
the predictor variables, a direct method was used for the multiple linear 
regression analysis. The three independent variables explained 17% of variance 
in criminal behaviour (F(3, 299) = 20.02,  p < .001). 

 
In the final model all three predictor variables were statistically significant, with 
number of criminal friends recording a higher Beta value (β = .28, p < .001) than 
the time spend with criminal friends (β = .35, p < .05) and criminal social identity 
(β = .13, p < .05). 





 Data: Regression m_l.sav 
 

 IVs  
 Neuro 

 Extra 

 Psycho 

 CrIndex 

 TypCrim 

 

 DV = CriThink 

 1. Run multiple regression 
model 
 
 

 2. Interpret the results 
 
 

 3. Write up result section  


