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By the end of this session, you should …

1. Factor Analysis 

2. Simple regression model

3. Analysis and Interpretation



By the end of this session, you should …

1. Factor Analysis 

Principal Components Analysis 

Exploratory Factor Analysis 

Factor Analysis Using SPSS

https://www.youtube.com/watch?v=pRA3Wapx7fY


By the end of this session, you should …

1. Know about simple regression model

2. Analysis and Interpretation
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Factor Analysis 

Source : Chan, et al., (2024)



Factor Analysis 
➢ Factor analysis attempts to identify underlying variables, or factors,

that explain the pattern of correlations within a set of observed
variables. 

➢ It is often used in data reduction to identify a small number of
factors that explain most of the variance that is observed in a much
larger number of manifest variables. 

➢ Factor analysis can also be used to generate hypotheses regarding
causal mechanisms or to screen variables for subsequent analysis
(for example, to identify collinearity prior to performing a linear
regression analysis).



Factor Analysis - Assumption
•Type of Data: Use numerical data (interval or ratio).
Not suitable for categories like religion or country.
•Normality: Data should follow a normal distribution between variable pairs.
•Independence: Observations must be independent of each other.
•Model Idea:

• Variables are influenced by common factors (shared)
• and unique factors (individual).
• These unique factors should not be related to each other or the 

common ones.



Factor Analysis 

Go to Analyze => Dimension 
Reduction => Factor  



Factor Analysis 

Scale factor 



Factor Analysis 

Go to 
descriptives



Factor Analysis 

Go to descriptives
Eigenvalues >1 



Factor Analysis 

Go to Rotation



Factor Analysis 

Go to Options



Factor Analysis 

SPSS Output



Factor Analysis 

SPSS Output
< -0.8 <correlation 
matrix value < 0.8

Should be >.00001



Factor Analysis 

SPSS Output

KMO value : O.8 to 0.9 



Factor Analysis 

SPSS Output



Factor Analysis 

SPSS Output
Ergenvalue > 1

No.of extractions 



Factor Analysis 

SPSS Output
Screen Plot 
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What is Simple Regression ? 
➢It is a way of predicting the value of one variable from 

another 

➢Therefore, it is a hypothetical model of the relationship 
between two variables relationship between two variables 

➢The model is a linear one 

➢Therefore, we describe the relationship using the equation 
of a straight line. Linear Regression in SPSS. 

https://www.youtube.com/watch?v=U2p16pCHW3c


Regression

The dependant variable 
is always plotted on the Y 
axis

Sales

Weather

Weather Sales

•Purpose: To see if one or more things (independent variables) 

affect something else (a dependent variable).

Example: Does weather affect sales?

•How it works:

•Plot data points on a graph.

•Draw a line of best fit through them.

•This line helps us predict values.

•Best Fit Line:

•It doesn’t go through every point.

•The gaps between points and the line are called errors (or residuals).

•The goal is to make these errors as small as possible.

•Example Hypotheses:

•H0: Weather has no effect on sales

•H1: Poor weather increases sales



Assumptions of regression

•Linear Relationship

•The dependent and independent variables should follow a straight-line pattern.

•Use scatterplots to check this.

•Normality of Residuals

•The errors (residuals) should follow a normal distribution.

•Check using QQ plots, Descriptives, or Kolmogorov-Smirnov test (should not be significant).

•No Multicollinearity

•The independent variables should not be too similar to each other.

•Check VIF values – they should be below 10.

•Homoscedasticity

•The spread of errors should be even across all values.

•Use a residual plot (ZPRED vs ZRESID) to check this.



Key Terms 

• ZPRED: Stands for Standardized Predicted Value.
→ It shows what the model predicts for each case, after converting values into a standard 
scale.

• ZRESID: Stands for Standardized Residual.
→ This shows how far off the model's prediction was, also on a standard scale.

• Residual: The difference between the actual value and the predicted value. It’s the 
model's error for each data point.

• VIF (Variance Inflation Factor): A number that shows if your independent variables are 
too similar to each other (multicollinearity).

• If VIF > 10, that's a problem.

• Multicollinearity: When two or more independent variables are strongly related to each 
other, which can confuse the model.

• Cook's Distance is a test used to find out if one data point is having too much influence 
on your regression model.

• R-squared (R²) tells you how much of the change in your dependent variable (Y) is 
explained by your independent variable(s) (X).



Key Terms 

• Homoscedasticity:
→ The errors (residuals) should spread out evenly across all values, not bunch up or fan out.

• Normality of Residuals:
→ The model’s errors should follow a normal distribution (bell-shaped curve).

• Scatterplot:
→ A graph that shows whether there's a straight-line relationship between two variables.

Tolerance measures how much a variable is explained by the other independent variables.

• Low Tolerance (close to 0) → High multicollinearity (problematic)

• High Tolerance (close to 1) → Low multicollinearity (good)

• Standardized Residual is the difference between the actual value and the predicted value of your 
dependent variable, scaled by standard deviation.



Key Terms 

• Constant: The Constant is the intercept of the regression equation.
It is the value of the dependent variable (Y) when all independent 
variables (X) are zero.

• What would Y be if all Xs = 0?, It is the starting point of your 
regression line.

• Example: If the Constant = 5.2, it means: When all your predictors (X 
values) are zero, your outcome (Y) is 5.2.

• Regression Equation Format:𝑌=Constant+(𝐵1×𝑋1)+(𝐵2×𝑋2)+…The 
Constant is the first number in this formula.



Simple 
Regression

Go to Analyze 
=>Regression => 

Linear 



Simple Regression



Simple Regression

Go to Statistics



Simple Regression

Go to Plot

X : ZPRED
Y: ZRESD 



Simple Regression

SPSS Qutput 
-3.29 <Residual 

value< 
+3.29



Simple Regression

Assumption of independent 
observations 

1 < DW value < +3



Simple Regression

Assumption of Normality  : 
QQ Plot  : along 45%



Simple Regression

Correlations



Simple Regression
Correlations

.643 positively correlated 
between salary and job sat.



Simple Regression

Predictor of salary and Job satisfaction

 Yjs =  = -.694 + Xs



Interpreting results

•Unstandardised Beta (B):
→ Tells us how much the outcome (dependent variable) changes when one predictor 
changes by 1 unit, keeping other variables constant.
→ It comes with a p-value to show if the result is statistically significant.
•Standardised Beta (β):
→ Helps compare which predictor has the strongest effect on the outcome.
→ Bigger values (positive or negative) = stronger impact.
→ Also has a p-value for significance.
•t-statistic:
→ Shows how far the result is from zero (no effect).
→ A t-value above +2 or below -2 means the result is usually meaningful.



• R – correlation coefficient. Shows the strength of the relationship in a 
model

• R –squared – shows the proportion of variance explained by the 
predictor variables

• Adjusted R square – adjusts the model for the number of 
terms(variables) and avoids ‘overfitting’ adding more and more 
predictor variables because the R square increases with more 
variables – but this does not mean that the model fit is really better!

Model fit



Thanks
Q&A
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