
SDSC 2102
STATISTICAL METHODS AND 

DATA ANALYSIS 

Lab 3,4 – Linear Regression Analysis using SPSS



Aims

 A. Learn the process of model training and model testing

 Split dataset to training set and test set;

 Make prediction for the test set.

 B. Learn to perform simple & multiple linear regression

 Check the correlations of the variables;

 Compute regression coefficients;

 Understand the role of R square;

 Able to recognize multicollinearity.



Model Description

 Given a dataset and we want
to find the relationship between and .

 In linear regression model, a line is used to fit the
relationship.

Figure source: Wikipedia: Simple linear regression



Model Description

 Simple (univariate) Linear Regression:

:  predicted value of the response

: -intercept of the regression line

: slope of the regression line

:  predictor, explanatory or independent variable 



Model Description

 Simple Linear Regression:

: true value of the response

: error term (residual) satisfying



Model Description

 Coefficient of Determination: R Square

: the sum of squared error
: the sum of squared total

: Response cannot be predicted from the independent
variable.

: Response can be perfectly predicted without error
from the independent variable.



Training Set and Test Set

 Training dataset is the set, on which the model is
initially fitted and the model parameters are found.

 Test dataset is to judge the performance of the
selected model.

 We can use 80% data as training set and the left 20%
data are used as test set.



Model Description

 Multiple Linear Regression:

 Adjusted R Square:

 Variance Inflation Factor (VIF):
A index to check multicollinearity.
If , model has severe multicollinearity, which

may increase the variance of the coefficient estimates.



Part A. Split dataset

 Import Data

Open SPSS and click 
“Open another file…”



Part A. Split dataset

 Import Data

1. Set the Files of 
type as “Excel Data”

2. Find your data and 
double click



Part A. Split dataset

 Import Data

A window pops out 
and click “OK”



Part A. Split dataset

 Now the data is imported.



Part A. Split dataset

 Split Dataset: Label samples to indicate in which set
the sample is.

1. Click “Data” tab.

2. Click “Select Cases”



Part A. Split dataset

 Split Dataset: Label samples

A window pops out.
Select “Random sample of cases”



Part A. Split dataset

 Split Dataset: Label samples

1. As we would use 80% data for 
training, here we put in “80”.

2. Click “Continue”



Part A. Split dataset

 Split Dataset: Label samples

1. Select “Filter out 
unselected cases”

2. Click “OK”



Part A. Split dataset

 Split Dataset: Label samples

At the far right, a new
variable named “filter_$”
is generated, where 1
denotes the training set
samples and 0 denotes
the test set samples.

The test set samples
are stroked out.



Part A. Split dataset

 Split out the test set according to the label.

1. Click “Data” tab.

2. Click “Select Cases”



Part A. Split dataset

 Split out the test set according to the label.

Select the “If condition 
is satisfied” and click 
“If…” button.



Part A. Split dataset

A new window pops out. 
1. Double click the new 
created variable at the 
left side, then “filter_$” 
will be shown in this 
textbox above.

2. Then type “=0”.

3. Click 
“Continue”



Part A. Split dataset

1. Select “Copy selected cases 
to a new dataset” and give a 
name to it as “Data_test”.

2. Click OK



Part A. Split dataset

Now the test set is created. 



Part A. Split dataset

2. Click “Data” tab.

3. Click “Select Cases”

1. Move back to the “Dataset1” 



Part A. Split dataset

Select the “If condition 
is satisfied” and click 
“If…” button.



Part A. Split dataset

A new window pops out. 
1. Double click the new 
created variable at the 
left side as before.

2. Then type “=1”.

3. Click “Continue”



Part A. Split dataset

Now the training set is created. 



Part B. Simple Linear Regression

 Application 1: Check the linear relationship

 A. Compute Correlations

1. Click “Analyze” tab

2. Click “Correlate” 

3. Click “Bivariate” 



Part B. Simple Linear Regression

 Application 1. A: Compute Correlations

1. Drag “Response*100000”, 
“Input1”, “Input2”, “Input3”, 
“Input4” from the left column 
to the right column

2. Click “OK”



Part B. Simple Linear Regression

 Application 1. A: Compute Correlations

Output of Correlations



Part B. Simple Linear Regression

 Application 1: Check the linear relationship

 B. Observe the relationship in a scatter plot.
1. Click “Graphs” tab

2. Click “Legacy Dialogs”

3. Click “Scatter/Dot”



Part B. Simple Linear Regression

 Application 1. B: Draw a scatter plot

 Take Input1 and Response*100000 as example

2. Drag Input1 to the 
box of X_Axis

1. Drag 
Response*100000 to 
the box of Y_Axis

3. Click “OK”



Part B. Simple Linear Regression

 Application 1. B: Draw a scatter plot

Result:

It would be good to use
linear regression if the
shape looks like a line.



Part B. Simple Linear Regression

 Application 2: Conduct simple linear regression, using
Input1 as independent variable and Response*100000
as dependent variable.

1. Open “Data_train” 2. Click “Analyze” tab

3. Click “Regression”

4. Click “Linear”



Part B. Simple Linear Regression

A window pops out.
1. Drag “Response*100000” to 
the box of “Dependent”

2. Drag “Input1” to the box of 
“Independent”



Part B. Simple Linear Regression

1. Click “Statistics…”
2. In the new window, we check on 
“Estimates”, “Confidence intervals” 
and “Model fit”

3. Click “Continue”



Part B. Simple Linear Regression

1. Click “Plots…”
2. In the new window, we check on
“Histogram” of Standardize Residual
Plots

3. Click “Continue”



Part B. Simple Linear Regression

1. Click “Save…”
2. In the new window, we check on
“Unstandardized” of Predicted Values

3. Click “Continue”

4. Click “OK”



Part B. Simple Linear Regression

R Square = 0.126

Sig 0.05 
Result is significant 



Part B. Simple Linear Regression

Sig 0.05
The regression coefficients
are significant.

Regression coefficients



Part B. Simple Linear Regression

According to the
assumption of the linear
regression, residuals should
be normally distributed.
You can check the results
by this plot.



Part B. Simple Linear Regression

Standardized Predicted Value
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Part B. Simple Linear Regression

Move back to the
Data_train, the predicted
values are computed as
Pre_1 at the far right side.



Part B. Simple Linear Regression

 Make prediction based on the current model for test set

2. Click the “Transform” 
tab and click “Compute 
Variable”

1. Move to “Data_test”



Part B. Simple Linear Regression

2. According to the results, Intercept is 
-168.527 and the coefficient of Input1 
is 23.765, put in the regression 
equation.

1. We put in Pre1 into
Target Variable.

3. Click “OK”



Part B. Simple Linear Regression

The predicted values are
computed as Pre1 at the
far right side.



Part B. Simple Linear Regression

1. Click “Variable View”

2. Set this decimals to be 
greater, like 7. 
So, put in 7 in this cell.

3. Click “Data View” to move back.



Part B. Simple Linear Regression

More decimal places
can be shown.



Part B. Simple Linear Regression

 Application 3: Conduct simple linear regression, using
Input2 as independent variable and Response*100000
as dependent variable.

1. Open “Data_train” 2. Click “Analyze” tab

3. Click “Regression”

4. Click “Linear”



Part B. Simple Linear Regression

1. Open “Data_train”

2. Drag the Input2 to 
the box of Independent

1. Drag back Input1
to the left column

3. Then click “OK”



Part B. Simple Linear Regression

R Square = 0.235

Sig 0.05 
Result is significant 



Part B. Simple Linear Regression

Sig 0.05
The regression coefficients
are significant.

Regression coefficients



Part B. Simple Linear Regression



Part B. Simple Linear Regression
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T
ru

e
V

al
ue



Part B. Simple Linear Regression

 Make prediction based on the current model for test set

2. Click the “Transform” 
tab and click “Compute 
Variable”

1. Move to “Data_test”



Part B. Simple Linear Regression

2. According to the results, Intercept is 
-312.144 and the coefficient of Input2 
is 21.348. Put in the regression 
equation.

1. We put in Pre2 as the
Target Variable.

3. Click “OK”



Part B. Simple Linear Regression

The predicted values are
shown as Pre2 at the far
right side.



Part C. Multiple Linear Regression

1. Open “Data_train” 2. Click “Analyze” tab

3. Click “Regression”

4. Click “Linear”

 Application 4: Conduct simple linear regression, using
Input1 and Input2 as independent variables and
Response*100000 as dependent variable.



Part C. Multiple Linear Regression

1. Drag Input1 and 
Input2 to the box of 
Independents

2. Click “Statistics”

4. Click “Continue”

3. Also check on 
“Collinearity 
diagnostics”

5. Click “OK”



Part C. Multiple Linear Regression

Adjusted R 
Square = 0.253

Sig 0.05 
Result is significant 



Part C. Multiple Linear Regression
Sig 0.05
The regression coefficients
are significant.

Regression coefficients

VIF 5
There is very likely to be
multicollinearity.

If condition index is
greater than 30, strong
multicollinearity may
exist.



Part C. Multiple Linear Regression



Part C. Multiple Linear Regression



Part B. Simple Linear Regression

 Make prediction based on the current model for test set

2. Click the “Transform” 
tab and click “Compute 
Variable”

1. Move to “Data_test”



Part B. Simple Linear Regression

2. According to the results,
Intercept is -332.688, the
coefficient of Input1 is -17.944 and
the coefficient of Input2 is 31.630.
Put in the regression equation.

1. We put in Pre12 as the
Target Variable.

3. Click “OK”



Part B. Simple Linear Regression

2. According to the results,
Intercept is -332.688, the
coefficient of Input1 is -17.944 and
the coefficient of Input2 is 31.630.
Put in the regression equation.

1. We put in Pre12 as the
Target Variable.

3. Click “OK”



Part C. Multiple Linear Regression

The predicted values are
shown as Pre12 at the far
right side.



Exercise

 1. Split the dataset to training set (60%) and test set
(40%).

 2. Based on Ex.1, do Simple Linear Regression using
Input3 as X, Response*100000 as Y. Then make
predictions for the test set.

 3. Do Multiple Linear Regression using Input3 and
Input 4 as X, Response*100000 as Y. Then make
predictions for the test set.



End of Lab 3

Please let me check your work,
then you can leave.

See you in the next Lab.


