
PSY 9555A – SEM: Sep 18 – Building Blocks (Multiple Regression & Factor Analysis) 

𝑐𝑐𝑐𝑥𝑥 = 𝑟𝑥𝑥𝑆𝑆𝑥𝑆𝑆𝑦 

Fundamental Concepts 

𝑟𝑇𝑇𝑇𝑇 =
𝑟𝑥𝑥

𝑟𝑥𝑥 𝑟𝑦𝑦
 

𝛽1 =
𝑟𝑦𝑦 − 𝑟𝑦𝑦𝑟12

1 − 𝑟122
 𝛽2 =

𝑟𝑦𝑦 − 𝑟𝑦𝑦𝑟12
1 − 𝑟122

 

𝑅𝑦12
2 = 𝛽1

2 + 𝛽2
2 + 2𝑟12𝛽1𝛽2 

𝑅𝑦12
2 = 𝛽1𝑟𝑦1 + 𝛽2𝑟𝑦2 



Fundamental Concepts 

• Assumptions in multiple regression 

• see http://publish.uwo.ca/~ptrembla/resources/Assumptions-Multiple-Regression.pdf 

• Suppression 

• Partial and part (semi-partial correlations) 

• Spuriousness and specification error 

• Different types of correlation coefficients 

• Censored variables 

http://publish.uwo.ca/~ptrembla/resources/Assumptions-Multiple-Regression.pdf


Fundamental Concepts 

• Statistical tests  

• Critical ratio  

• Power, effect size, sample size 

• Standard error of measurement estimates in SEM  

• Bootstrapping 

 



Data preparation (Chapter 3 – Kline) 

• Raw data vs. summary (correlations/covariance matrix) 

• Positive definiteness 

• Missing data (ask yourself why data are missing) 

• Alternative procedures (see next slide) 

• Normality and dealing with non-normality 

 

 



Missing Data 

• use multiple imputation or maximum likelihood 
 

• not perfect but much better than conventional procedures 
 

• Mplus  
 

• See also  http://www.ats.ucla.edu/stat/mplus/faq/fiml_counts.htm 
 
 

 
 
Baraldi, A. N. & Enders, C. K. (2010). An introduction to modern missing data 
analyses. Journal of School Psychology, 48, 5-37. 
 
Graham, J. W. (2009). Missing data analysis: Making it work in the real world. 
Annual Review of Psychology, 60, 549-576. 

 

http://www.ats.ucla.edu/stat/mplus/faq/fiml_counts.htm


Missing Data: Mplus 

In the second use, the AUXILIARY option is used in conjunction with 
TYPE=GENERAL with continuous dependent variables and maximum likelihood 
estimation to identify a set of variables that will be used as missing data 
correlates in addition to the analysis variables (Collins, Schafer, & Kam, 2001; 
Graham, 2003; Asparouhov & Muthén, 2008b; Enders, 2010). This use is not 
available with MODINDICES, BOOTSTRAP, and models with a set of exploratory 
factor analysis (EFA) factors in the MODEL command. The setting M in 
parentheses is placed behind the variables on the AUXILIARY statement that will 
be used as missing data correlates. Following is an example of how to specify the 
M setting:  
 
AUXILIARY = z1-z4 (M);  
 
where z1, z2, z3, and z4 are variables that will be used as missing data correlates 
in addition to the analysis variables.  
 
From Mplus version 7 p. 552. 



Dichotomous (Binary), Categorical-Ordinal, and Count Outcomes 

Continuous 
• continuous ordinal 
• interval 
• ratio 

Discrete 
• dichotomous, binary 
• nominal (can have more than two 

 unordered categories) 
• ordinal 
 

In Mplus after “variable: names are…” include 
categorical are ….. 
• For dichotomous variables 

• 1 and 2 will be automatically recoded as 0 and 1 
• For ordinal variables  

• no more than 10 categories 
• integer values only 
• categories automatically recoded as 0, 1, 2, … 

nominal are ….. 
• categories automatically recoded as 0, 1, 2, … 
• last category is reference 
 
 
 



Dichotomous (Binary), Categorical-Ordinal, and Count Outcomes 

Count Variables 
• e.g., number of accidents at a particular highway 
• Number of aggressive acts in the previous month 
• Poisson distribution 

• To model count data that varies randomly over time 
• Often used when probability is small 
• Discrete values (positive integers) 



Mplus: Regression – Two Predictors 



Mplus: Multiple Regression – Two Predictors 



Multiple Regression – Two Predictors 



Mplus: Logistic Regression 



Mplus: Logistic Regression 



Mplus: Exploratory Factor Analysis 



Mplus: Exploratory Factor Analysis 

Number of factors 

Eigenvalues 

Scree Plot 



Mplus: Exploratory Factor Analysis 
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