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By the end of this session, you should be able to
understand the essentials of

1.Simple regression model

2. Analysis and Interpretation




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
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The purpose of a regression analysis is to find out if one or more

Reg reSS | O n independent variables influence one dependant variable

The basis of a regression analysis is to plot data on a chart and to draw
a line of best fit through the middle of this data points.

This allows the researcher to estimate the expected values of the
dependent variable when the independent variables take on a given
4 ’\ set of values.

k X
Sales X | “Best fit” here means that the error term, the distance from each
= o \4 point to the line, is minimized. Since the relationship between
variables is probably not completely linear and because there are
other factors outside the scope of the study the line does not go

Weather through all the data points. The distance between each point and the
*linear graph (shown as arrows on the graph) is the error term. Errors
The dependant variable are also called residuals.
is always plotted on the Y

_ Regression analysis tests a model, such as:
axis

H,= Weather does not influence Sales

H,= Sales are influenced by Sales

or H, = Sales increase with poor weather
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Assumptions of regression

* There must be a linear relationship between the outcome variable and the
independent variables. Scatterplots can show whether there is a linear or
curvilinear relationship. Use the chart builder

* Multivariate Normality—Multiple regression assumes that the residuals are
normally distributed. (Check in Descriptives, Explore or look at QQ plots or
run 1 Sample Kolmogorov-Smirnow test, must be not significant)

* No Multicollinearity—Multiple regression assumes that the independent
variables are not highly correlated with each other. This assumption is
tested using Variance Inflation Factor (VIF) values. VIF values must be under
10.

 Homoscedasticity—This assumption states that the variance of error terms

are similar across the values of the independent variables. A plot of
standardized residuals versus predicted values can show whether points are
equally distributed across all values of the independent variables. (Linear
Regression = Plots, enter the standardized residual plot (ZPRED on x-axis
and ZRESID on y-axis), which allows us to see homoscedasticity and
normality of residuals.




What is simple regression ?

Introduction to Regression Analysis (3:50)

https://www.google.com/search?q=what+is+simple+regression+analysi
s&sca_esv=9967b14e20c7abd4&sca _upv=1&rlz=1C1GCHA_enGB1126
GB1126&tbm=vid&sxsrf=ADLYWILtaLgwBKbows7jrTrwdpsnNSBhhw:17
26645193405&ei=yYPqZpGzGN70hbIPqf7zyQs&start=20&sa=N&ved=2
ahUKEwjRu5 L sulAxVeZOEAHSn PLk4ChDyOwN6BAgUEAc&biw=1642
&bih=925&dpr=1#fpstate=ive&vid=cid:c19bbbe2,vid:vPde9bYrr80,st:0


https://www.youtube.com/watch?v=BrNs19oZinc
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Simple Regression

-

Graph => Chart Builder

~
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Simple Regression

-

Select Plot and Drag the plot
diagram onto the chart

~
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Chart preview uses example data
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Filter by:
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Gallery Basic Elements
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Simple Regression

-

N

X axis = Job satisfaction (Predictor)
Y axis = Motivation (Dependent
variable)

W O N N oD NN R

@Chart Builder
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Motivation
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Analyze Graphs  Utilities Extensions Window  Help
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Simple Regression n%mear;e;:essm — : =

X
Dependent:
l&- ID [ID] | ™ & Motivation [Mativation]
&5 Gender [Gender] Block 1 of 1
yuinks |
/ \ &> Role [Role] Previous
& Salary [Salary] Block 1 of 1 =
& Job Satisfaction [Jobsat] & Job Satisfaction [Jobsat]
X axis = Job satisfaction (Predictor) & AgeMean
. . . . &5 Workmode [Workmode]
Y axis = Motivation (Dependent variable) & Age »18 < 40 (FILTER) [fiter_S] e
&5 Missingvalue
K / Method: Enter v
Selection Variable:
- Rule
Case Labels:
N
WLS Weight:
N

| Paste | | Beset | |Cance|| | Help |
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Simple Regression

lole & salay ¢ Jobsat ¢ Motivation b Age_cat b AgeMean &Workm & filter_% Q)Missingval

var var
@Linear Regression: Statistics X
Regression Coefficients Model fit
Estimates []R squared change
Confidence intervals Descriptives
Level(%): [] Part and partial correlations
f \ [] Covariance matrix ] Collinearity diagnostics

[] Selection criteria

Go to Statistics

Residuals

k / []PRESS

[+] Casewise diagnostics

® Qutliers outside: standard deviations

O All cases

Continue | Cancel || Help |
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- filler - Missingyal

Simple Regression  [s===~" """ ><

DEPEMNDMT Scatter 1 of 1

*ZPRED :

*7RESID Previous
*DRESID V-

*ADJPRED e =

*SRESID *ZRESID

*SORESID x

/ Go to Plot \

X : ZPRED
Y: ZRESD

\ / Standardized Residual Plots

Histogram
[]:Normal probability plat

[ ] Produce all partial plots

| Cancel || Help |
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Simple Regression

Descriptive Statistics
Mean =td. Deviation [

Motivation 3.4483 59743 58
Job Satisfaction 2.8621 1.01650 S8




Simple Regression

Correlations

Job
Motivation satisfaction
Fearson Correlation  Maotivation 1.000 421
Job Satisfaction 421 1.000
=S1g. (1-tailed) Motivation . = 001
Job Satisfaction 000 :
[ Motivation 58 58
Job Satisfaction 58 58




Simple Regression

/1. SPSS Output (Outlier\

Residuals Statistics®

checking)
Minimum  Maximum Mean Std. Deviation [
. Fredicted Value 2.9871 3.9778 34483 25174 58
-D. < . <
3.29 <Std. residual value Residual -1.73009 TB522 00000 4180 58
+3.29 Std. Predicted Value -1.832 2103 000 1.000 58

\ / Std. Residual -3.165 1.400 000 991 58
a. DependentVariable: Motivation
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Simple Regression

Model Summany®

Change Statistics

Adjusted R std. Error of the R Square
Model R R Sguare Square Estimate Change F Change df1 df2 Sig. F Change § Durbin-Watson

1 4219 A78 A63 54662 A78 12.080 1 56 =.0M 1.931

a. Predictors: (Constant), Job Satisfaction
b. DependentVariable: Motivation

4 )
2. Assumption of independent observations

+1 < DW value < +3
\ J
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Si m p | e Reg reSS i O n Normal P-P Plot of Regression Standardized Residual

e N o Dependent Variable: Motivation
3. Assumption : Normality of Residuals

PP Plot : along 45%

-
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Simple Regression

Frequency

20

15

10

Histogram

Dependent Variable: Motivation

2 -1 0 1

Regression Standardized Residual

Mean = 5 26E-16
Stl. Dev. = 0.991
M =58



Simple Regression

Correlation

|

Correlations

Motivation

Jiob

satfisfaction

Fearson Carrelation

Sig. (1-tailed)

Motivation
Job Satisfaction
Motivation
Job Satisfaction
Motivation
Job Satisfaction

1.000
421

000
58
a8

\_

421

1.000
=.001
58
a8
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Simple Regression

The table : Independent variable(s) and
dependent variable listed

Variables Entered/Removed®

Variables Variables
Model Enterad Femoved Method

1 Job . Enter
Ea’[iﬁﬂzut:’[in::unIj

a. Dependent Variahle: Motivation
b. All requested variables entered.

University of Wales

Tri



Simple Regression

R Square = proportion of variance of
dependent variable (Job satisfaction)

Model Summalr;.@J
Change Statistics

r
Adjusted R Std. Error of the K Square

Model R R Square Sguare Estimate Change F Change df df2 Sig. F Change) Durhin-Watson

1 4214 A78 163 H4662 178 12.080 1 56 =.001 1.831

a. Predictors: (Constant), Job Satisfaction
b. Dependent Variable: Motivation
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» <.05 means that the predictor of job satisfaction works
° e better than simply predicting using the mean
SI m ple Reg reSSIOn » <.001 means prediction with job satisfaction is better

than prediction without the job satisfaction in the

model.
P
ANOVA®
sum of

Model squares df Mean Square F
1 Fegression 3.612 1 3612 12.080

Fesidual 16.732 56 2449

Total 20.345 57

a. Dependent Variable: Mativation
b. Predictors: (Constant), Job Satisfaction
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Simple Regression

Coefficients®

L Standardized

Unstandardizey Coefficients Coefficients §95.0% Confidence Interval for B

Madel B Std. Error Beta t Sig. Lower Bound  Upper Bound

1 (Constant) 2.739 216 12.676 =.001 2.307 3172
Joh Satisfaction 248 071 421 3477 =001 105 340

a. DependentVariable: Motivation

/

. 248 positively correlated between
job sat and motivation.
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Simple Regression Formula

-

Predictor of Job satisfaction and motivation

Ymo = 2739 + 0248XJS

~




Simple Regression

20 more employees are measured for high job satisfaction. What do
you predict their motivation will be ?

These number represent X. add them into the formula

a. 100 Ymo = 2.739 + 0.248 (100) =>27.539
b. 120 Ymo =2.739 + 0.248 (120) =>32.499
c. 110 Ymo = 2.739 + 0.248 (110) =>30.019

d. 150 Ymo = 2.739 + 0.248 (150) => 39.939



Interpreting results

Unstandardised Beta coefficients — the amount of units the dependant variable
changes in relation to one unit change in the predictor variable. If multiple variables
are used, this is calculated with other variables held constant. Unstandardised Beta
coefficients have associated p values that indicate significance.

Standardised Beta coefficients — compares the strength of the effect of each individual
independent variable to the dependent variable. The higher the absolute value of
the beta coefficient, the stronger the effect. Standardised Beta coefficients have
associated p values that indicate significance.

The t-statistic measures how many standard errors the coefficient is away from zero.
Generally, any t-value greater than +2 or less than — 2 is acceptable. The higher the t-
value, the greater the confidence that the coefficient as a predictor.




Model fit

* 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!




In-class activity
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In-class activity

e What is the value of the correlation ?
r=+0.421

In the regression model, What is ANOVA significant ?
Yes (<.001)



In-class activity

What is the r- squared value of predictor variable?
>r2 =+0.178

What does the r-squared value imply about the dependent variable ?

»17.8% of the variability in the motivation is due to job satisfaction.



In-class activity

* What is the value of (a) and (b) in simple regression ?

a (constant) = 2.739
b=.248



Differences Between Simple Linear Regression
Model and ...

https://www.google.com/search?q=simple+regression+vs+multiple+regression&sca_esv=9967b14
e20c7abd4&sca_upv=1&rlz=1C1GCHA enGB1126GB1126&biw=1642&bih=925&tbm=vid&sxsrf=A
DLYWILv42X9G1leesdPFScu9PJFtTvOAxw%3A1726645614840&ei=boXqgZov-MpCOhblPu-
iTsAO&ved=0ahUKEwiL7ZmUgMyIAXUQWKEAHTVOBNY4ChDh1QMIDQ&uact=5&o0q=simple+regres
sion+vs+multiple+regression&gs_Ip=Eglnd3Mtd2I6LXZpZGVvlihzaW1lwbGUgcmVncmVzc2lvbiB2cy
BtdWx0aXBsZSByZWdyZXNzaW9uMgQQIxgnMgYQABgIGB4yBhAAGAgYHjIGEAAYCBgeMgYQABgIG
B4yCxAAGIAEGIYDGIoFMggQABIABBIiiBDIIEAAYgAQYogRIjhBQ6AZY9gdwAHgAKAEAMAFUOAG_Aao
BATO4AQPIAQD4AQGYAgOgAsYBwWgIFEAAYgATCAgcQlxiwAhgnwglGEAAYBxgewglIEAAYBxgIGB6YAW
CIBgGSBwEzoAeOIlw&sclient=gws-wiz-
video#tfpstate=ive&vld=cid:34b273b1,vid:NUSOIWENEk4,st:0


https://www.youtube.com/watch?v=NU8OIwEnEk4
https://www.youtube.com/watch?v=NU8OIwEnEk4

Multivariab
Multiple) L
Regression

e

near

mLinear Regression X
&5 1D [ID] -» & Motivation [Motivation]
&5 Gender [Gender] Block 1 of 1
% o o |
& Role [Role] Previous
Options
& Salary [Salary] Block 1 of 1
& Job Satisfaction [Jobsat] & Job Satisfaction [Jobsat]
&> Age_cat \&” Salary [Salary] | Bootstrap
&> AgeMean
&> Workmode [Workmode] Py
& Age =18 < 40 (FILTER) [fiter 5]
& Missingvalue
Methaod: Enter W
Selection Variable:
N Rule
Case Labels:
-
WLS Weight:
-

| Paste || Beset | |Cance| || Help |
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¢ Salary ¢ Jobsat ¢ Motivation &b Age_cat &b AgeMean %Wnrkm & filter_§ %Missingval
u

var var var
ode e
25000 3.00 3.00 3.00 3.00 2.00 1 .00
|v| | t . . b | #3 Linear Regression: Statistics X
u I Va r | a e Regression Coefficients Model fit

Estimates R squared change

Multiple) Linear

Level[%): [ ] Part and partial correlations

Re g re S S i O n [ ] Covariance matrix [VliCollinearity diagnostics

[] Selection criteria

Residuals

[ |ERESS
Durbin-Watson

[V] Casewise diagnostics

® Outliers outside: standard deviations

(0 All cases

| Cancel || Help |
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¢ salary & Jobsat ¢ Motivation b Age_cat b AgeMean %Wnrkm & filter_§ %Missingual
ue

. war wvar wvar
SEOON 2 N0 200 200 200 el 4 o
[ ] [ ] + . .
IVI u t I Va r I a e \;&Lmear Regression: Plots X

[DEPENDNT || Scatter 1 of 1
*ZPRED

Multiple) Linear &=

Y-
*ADJPRED -
. *SRESID 7RESID
*SDRESID X
egression 8] e

Standardized Residual Plots [] Produce all partial plots
[v] Histogram
Normal probability plot

| Cancel || Help |
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Multivariable (Multiple) Linear Regression

Correlations

Job
Maotivation Satisfaction Salary
Fearson Correlation  Maotivation 1.000 421 079
Job Satisfaction 1.000 643
Salary 078 G643 1.000
=ig. (1-tailed) Maotivation . = 001 2TT
Job Satisfaction 000 : 000
Salary 277 .000 :
[ Motivation 58 a8 58
Job Satisfaction 58 a8 58
Salary 58 h8 58

University of Wales
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Multivariable (Multiple) Linear Regression

Variables Entered/Removed”

Variahles variahles
Model Entered Femoved Method
1 =alary, Job . . Enter

satisfaction

a. Dependent Variable: Motivation
b All regquested variables entered.

Two predictors : Job satisfaction and
Salary

=5
W, University of Wales

lllllll Saint David



Multivariable (Multiple) Linear Regression

Model Summary”

Change Statistics

Adjusted R Std. Error of the R Square
Model R K Square Square Estimate Change F Change df df2 5ig. F Change  Durbin-Watsaon

1 4a0® 240 213 L3017 240 B.691 2 55 =.001 2.027

a. Predictors: (Constant), Salary, Job Satisfaction
b. DependentVariable: Motivation
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Multiva

riable (Multiple) Linear Regression

P <.05

Coefficients”

Standardized
LInstandardized Coefficients Coefficients

85.0% Confidence Interval for B Collinearity Statistics

Macel B Std. Error Beta t Lower Bound  UpperBound  Tolerance YIF

1 (Constant) 3.448 394 B.763 2 660 4237
Job Satisfaction 371 040 631 4114 180 ha 587 1.704
Salary -4 469E-5 000 -.327 -2.128 000 000 587 1.704

a. Dependent Wariable: Motivation

g

Tolerance value = 0.587
Statistics VIF =1.704.
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- End -
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