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What are the principles behind performing multiple regressions in SPSS?

Multiple regression is a statistical technique used to examine the relationship between multiple
independent variables and a single dependent variable. In SPSS, this technique is performed by
using the principles of linear regression, where the dependent variable is predicted based on the
values of the independent variables. The principles behind performing multiple regressions in
SPSS include identifying the appropriate variables to include in the analysis, checking for
multicollinearity among the independent variables, assessing the linearity and normality of the
data, and interpreting the results to determine the strength and direction of the relationships
between the variables. Additionally, SPSS provides tools for evaluating the overall model fit and
identifying any outliers or influential data points that may affect the results. By following these
principles, SPSS allows for a thorough and accurate analysis of multiple regression models.

Multiple Regressions of SPSS

In this section, we are going to learn about Multiple
Regression. Multiple Regression is a regression
analysis method in which we see the effect of multiple
independent variables on one dependent variable. For
this, we will take the Employee data set. This data set is
arranged according to their ID, gender, education, job
category, salary, salary at the beginning, job time,
previous experience, and whether they belong to a
minority community or not.
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*Employee Datasav [DataSet1] - IBM SPSS Statistics Data Editor

File Edit View Data Ti Analyze  Graphs  Utilities xt i Window  Help
= Al
SHEM e« BLAW H BF HA0[d
27 |
&id ‘ &4 gender ‘ ol educ ‘ & jobcat ‘ & salary ‘f salbeg'n‘ fjoh‘.irne ‘ fp(mxp | &> minority ‘ var H var var var var H var

1 1 Male 15 3 §57,000 $27,000 98 0
2 2 Male 16 1 $40,000 $18,000 98 36 0
3 3 Female 12 1 §21,000 $15,000 98 381 0
4 4 Female 3 1 $21,500 $15,000 98 190 1
5 5 Male 15 1 $45,000 $30,500 98 138 0
6 6 Male 15 1 $32,000 $20,000 98 67 0
7 7 Male 15 1 $35,000 $29,000 98 114 0
8 8 Female 12 1 §21,900 $16,000 98 0 0
9 9 Female 15 1 $27,900 $20,500 98 115 0
10 10 Female 12 1 $24,000 $15,500 98 244 0
1" 11 Female 16 1 §30,000 $21,000 98 143 0
12 12 Male 8 1 $28,350 $12,500 98 26 1
13 13 Male 15 1 $27,750 $14,000 98 K’ 1
14 14 Female 15 1 $35.000 $16.000 98 137 1
15 15 Male 12 1 §27,300 $20,443 97 66 0
16 16 Male 12 1 $34,000 $19.334 97 24 0
17 17 Male 15 1 $27,000 $17.550 97 48 0
18 18 Male 16 3 §102,000 $50,000 97 70 0
19 19 Male 12 1 §32,759 $21,000 97 103 0
20 20 Female 12 1 $42,000 $34,600 97 48 0
21 21 Female 16 1 $39,000 $25,000 97 17 0
22 22 Male 12 1 §35,000 $24,000 96 315 0
23 23 Female 15 1 543,648 $36,000 96 7% 0
24 24 Female 12 1 $48,093 $37.555 96 124 0
25 25 Female 15 3 §90,378 $70,000 96 71 0
26 26 Male 15 3 §98,367 $79,000 96 14 0
27 27 Male 15 3 $107,293 $89,000 96 96 0
T e e ——

O B SO R S O S ——

Now suppose in this data set, we want to find out what
exactly determines the Current Salary drawn by the
employees.
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@ *Employee Data.sav [DataSet1] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs  Utilities Extensions Window  Help

YA B B i9le

4 gender | o educ [ & jobcat | é”salary [ﬁ salbegin| fjnbtime {fprevexp| & minarity [ var ” var var

1:salary

\:L
R
a

=

[N

@

15 3 $27.000 98 144 0

2| 2 Male 16 1 $40000  $78,000 98 3 0
3 3 Female 12 1 §21000  $15,000 98 381 0
4 4 Female 8 1 $21500  $15,000 % 190 1
5 5 Male 15 1 $45000  $30.500 98 138 0
6 6 Male 15 1 §32000 520000 % 67 0
7 7 Male 15 1 $35000 529,000 98 14 0
8 8 Female 12 1 $21900  $16,000 98 0 0
9 9 Female 15 1 S27.900 520500 98 115 0
10 10 Female 12 1 524000  $15500 9 244 0
11 11 Female 16 1 §30000 521,000 98 143 0
12 12 Male 8 1 §28350  $12,500 98 % 1
13 13 Male 15 1 s27750  $14.000 98 H 1
14 14 Female 15 1 535000  $16.000 9 137 1
15 15 Male 12 1 §27300 520,443 97 66 0
16 16 Male 12 1 §34000 519,334 97 2 0
17 17 Male 15 1 827000  §17.550 97 48 0
18 18 Male 16 3 §102,000 550,000 97 70 0
19 19 Male 12 1 §32759 521,000 97 103 0
20 20 Female 12 1 542000 534,600 97 48 0
21 21 Female 16 1 839000 525,000 97 17 0
22 22 Male 12 1 §35000 524,000 9 315 0
23 23 Female 15 1 $43648  $36.000 9% 75 0
2 24 Female 12 1 548093  $37.565 9% 124 0
2 25 Female 15 3 590378 570,000 9% 171 0
26 26 Male 15 3 §98367 579,000 9% 14 0
27 27 Male 15 3 5107293 589,000 9% % 0
T EYArTan 4 o ronnaa ____r7o an a. ey A

The current salary can be determined by their salary at
the time of joining because it's logical to assume that
those employees who are drawing a higher salary at the
time of joining they will also draw a higher salary
currently. We can also guess that the employee's
experience will also contribute to the salary they are
drawing. Apart from this, we also have an education. So
education is again an important criterion for
determining the salary. Those highly educated
employees can presume that they are drawing a higher
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amount of salary compared to those who are less

educated.

*Employee Data.sav [DataSet1] - IBM SPSS Statistics Data Editor
Eile Edit View Data Transform Analyze Graphs

Exensions Window Help

SHel e BHLFW B BE Jold

1: educ [144
[ &id [ &4 gender ‘ ol educ l & jobcat | & salary ‘f salbeginl ljubtirne ‘ é’prevexp‘ & minority [ var H var var }[_ var var H
1 1 Male 15 3 $57,000 $27,000 98 0
2 2 Male 16 1 $40,000 $18,000 98 36 0
3 3 Female 12 1 $21,000 $15,000 98 381 0
4 4 Female 8 1 $21,500 §15,000 98 190 1
5 5 Male 15 1 $45,000 $30,500 98 138 0
6 6 Male 15 1 $32,000 $20,000 98 67 0
7 7 Male 15 1 $35,000 $29,000 98 114 0
8 8 Female 12 1 $21,900 $16,000 98 0 0
2] 9 Female 15 1 $27,900 $20,500 98 115 0
10 10 Female 12 1 524,000 §15,500 98 244 0
1 11 Female 16 1 §30,000 $21,000 a8 143 0
12 12 Male 8 1 $28,350 $12,500 98 26 1
13 13 Male 15 1 $27,750 $14,000 98 M 1
14 14 Female 15 1 $35,000 §16,000 98 137 1
15 15 Male 12 1 $27,300 $20,443 97 66 0
16 16 Male 12 1 $34,000 §19,334 97 24 0
17 17 Male 15 1 $27,000 $17,550 97 48 0
18 18 Male 16 3 $102,000 $50,000 97 70 0
19 19 Male 12 1 §32,759 $21,000 97 103 0
20 20 Female 12 1 $42,000 $34,600 97 48 0
21 21 Female 16 1 $39,000 $25,000 97 17 0
22 22 Male 12 1 $35,000 $24,000 96 315 0
23 23 Female 15 1 $43,648 $36,000 96 75 0
24 24 Female 12 1 548,093 $37,555 96 124 0
25 25 Female 15 3 $90,378 $70,000 96 171 0
26 26 Male 15 3 $98,367 $79,000 96 14 0
27 27 Male 15 3 $107,293 $89,000 96 96 0
[ an ii ii ii i iii ii' iii iiﬁ ii ii i

Similarly, we can also guess that salary drawn will also

be affected by the employee's position. In our case, we

have three categories of employees, i.e., Clerical,

Custodial, Manager.
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[~ R ata.sav [DataSet1] - IBM SPSS Statistics Data Editor
Eile Edit View Data Transform Analyze Graphs  Utilities Extensions  Window  Help

HLHJ 0 -~ Hi-FA0 B B «79(6

| Name | Type ‘ Width ‘ Decimals ‘ Label | Values ‘ Missing | Columns | Align | Measure | Role

1 J Numeric 4 0 Employee Code MNone None 8 = Right & Scale  Input
2 gender String 10 0 Gender {f. Female}... None 12 = Left &b Nominal N Input
3 educ Numeric 2 0 Educational Level {0, 0 (Missi... None 8 = Right ofl Ordinal N Input
4 jobcat MNumeric 8 0 Employment C... {0, 0 (Missi... MNone 8 = Right & Nominal N Input
5 ]salary Dollar 8 0 Current Salary {80, missing... None 8 = Right & Scale N Input
6 salbegin Dollar 8 0 Beginning Salary {50, missing... None 8 = Right & Scale “ Input
7 jobtime Numeric 8 0 Months since H... {0, missing}... [None 8 = Right & Scale “ Input
8 prevexp Numeric 6 0 Previous Experi... {0, missing}... None 8 = Right & Scale ™ Input
9 minority Numeric 1 0 Minority Classif .. {0, Noj... None 8 = Right & Nominal “ Input
1? Value Labels X
12 r Value Labels
14 .
~ Label: L |

- e

dd 2 ="Custodial”

N —— ||3="Manager

T‘ Lhange
20 i1}
21
22 . y
23
24 K| cancel [ Heip |
25 !

We will guess that Managers are drawing a higher
salary as compared to Clerical or Custodial employees.
Suppose we want to test these assumptions that job
category, education, or position of the employee or the
salary at the time of joining the organization are the
influence factors in the employee's current salary. In
that case, we have to run the multiple regression
analysis. The idea of multiple regression analysis is
very clear. When we want to predict one dependent
variable in our case, it's a Current salary by many
independent variables like education, job category,
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beginning salary, job timing, previous experience, then
we can perform a multiple regression analysis.

When we perform a multiple regression analysis, our
variables must be logically selected. For example, do
we believe that being in a minority status does affect
the salary of a person. Well, it may or may not. So, it's
interesting to say this, but theoretically, if we find any
justification that minority affiliation of the person may
affect his or her salary, then we can include that
variable as well in the multiple regression analysis, or if
we want to include all the variables in our multiple
regression analysis, we can do that. SPSS is going to
tell whether this variable exercises a significant
influence on the dependent variable or not.
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@ *Employee Data.sav [DataSet1] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analze Graphs Utilities Extensions Window  Help

Gl 4 B .i9(e

&id | agender | Jlleduic | dbjobcat | & salary | & salbegin| & jobtime | & prevexp | & minority | var | var var var
1 1 Male 15 3 $57.000 §27,000 98 144
2 2 Male 16 1 540,000 $18,000 98 36 0
3 3 Female 12 1 $21,000 $15,000 98 381 0
4 4 Female 8 1 521,500 $15,000 98 190 1
5 & Male 15 1 545,000 $30,500 98 138 0
6 6 Male 15 1 $32.000 $20,000 98 67 0
7 7 Male 15 1 $35,000 $29,000 98 114 0
8 8 Female 12 1 $21,900 $16,000 98 0 0
9 9 Female 15 1 $27.900 §20,500 98 115 0
10 10 Female 12 1 $24,000 $15,500 98 244 0
11 11 Female 16 1 $30,000 $21,000 98 143 0
12 12 Male 8 1 $28,350 $12,500 98 26 1
13 13 Male 16 1 $27.750 $14,000 98 k% 1
14 14 Female 15 1 $35,000 $16.000 98 137 1
15 15 Male 12 1 $27.300 $20.443 97 66 0
16 16 Male 12 1 $34.000 $19.334 97 24 0
17 17 Male 15 1 $27.000 $17.550 97 48 0
18 18 Male 16 3 $102.000 $50,000 97 70 0
19 19 Male 12 1 $32,759 $21,000 97 103 0
20 20 Female 12 1 $42,000 $34,600 97 48 0
21 21 Female 16 1 $39,000 $25,000 97 17 0
22 22 Male 12 1 $35,000 $24,000 96 315 0
23 23 Female 15 1 543,648 $36,000 96 75 0
24 24 Female 12 1 $48.093 $37.555 96 124 0
25 25 Female 15 3 $90,378 $70,000 96 171 0
26 26 Male 15 3 598,367 §79,000 96 14 0
I 27 27 Male 15 3 $107,293 $89,000 96 96 0
A

T e ——————— e e ———
Dotaviw Varade Vi,

The model of Multiple Regression is very simple. We
have to select a dependent variable. Generally, we
denote our dependent variable by the symbol y, and
then we have many independent variables, and we can
call them x1, x2, x3 till we can have xn.

(y = X1 X2 X3 + ----- + XN

Now we are going to get the coefficient by applying the
multiple regression analysis. So suppose those
constant or coefficient is alxl + a2x2 + a3x3 till anxn.
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Now we will make a prediction. Now we are predicting y
based on these x variables from x1 till xn. We will make
some error because we cannot always find all those
variables that will completely predict y. So these are
bound to some error term. Again, we are going to find
that out. Apart from that, we are going to have a
constant as well in our regression equation.

y = alxl + a2x2 + a3x3 + ----- + anxn + error + constant

So that's our typical theoretical regression model. Now
we have to use the word a, but most typically, people
use the word [3, so we can again rewrite the equation as
B1x1 + B2x2 + 3x3 till we have Bnxn then our error term
plus constant term.

y = B1x1 + B2x2 + B3X3 + ----- + Bnxn + error + constant

This B is the standardized regression weights that we
are going to get after the regression analysis. In our
case, we wanted to predict the Current Salary of the
employee. So, we will write our multiple regression
equation as Current Salary = 1. Now take one variable
as the employee's beginning salary, so Current Salary =
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B1* Beginning salary.

Current Salary = f1* Beginning salary

Now we can take our second variable as education. So
for that, we are going to get a second coefficient that is
B2* education category.

Current Salary = B1* Beginning salary + [32* education
category

Then the third variable we may take as an experience.
So for that, we are going to get a third coefficient that is
B3* experience. So we have built a sample model by
taking into three variables.

Current Salary = 1* Beginning salary + [32* education
category + 33* experience

If we want to take more variables, we can do that. We
can make a lengthy or complex regression model. Now
we are going to add our error term and then constant.
So that makes our regression model clear.

Current Salary = 1* Beginning salary + 32* education
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category + 33* experience + error + constant

We can see, in the case of multiple regression analysis,
we can take our independent variable as either a
nominal variable or a metric variable. The independent
variable could be metric or non-metric. But our
dependent variable in case of multiple regression
analysis or linear regression analysis or hierarchy
regression analysis should always be metric.

Current Salary = 31* Beginning salary + [32* education
category + 33* experience + error + constant
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