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Introduction

[=]

Ordinal logistic regression (often just called 'ordinal regression’)
B used to predict an ordered(ranked) dependent variable with one or

more independent variables.

Use interactions between independent variables to predict the dependent

variable

Determine which of your independent variables (if any) have a statistically

significant effect on your dependent variable.

Determine how well your ordinal regression model predicts the dependent
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Formulation
e e R e e o R e e ]

=] If dependent variable has k categories, it is cumulatively
split into k-1 variables binomial(dichotomous) variables

=] Binomial variables j separates the cases in the first j
categories of the dependent variable (1, 2, 3, ..., j) from
the other (j+1, j+2,...K)

=] For each binomial variable j, the binomial regression is
as follows

p.
/ = bﬂj + b_”xl + szxz + et bijk
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=] Pjis the probability of success for the variable j, while the E%

are the regression coefficientg \/ «
of pupW*



Assumptions

1. Dependent variable should be measured at the ordinal level
B Eg Likertitems (e.g. a 7-point scale from "strongly agree" through to "strongly
disagree"),
B 3 3-point scale (customer liked a product, ranging from "Not very much", to "It is OK", to

"Yes, a lot")

2. One or more independent variables are continuous, ordinal or categorical (including dichotomous

variables).

B However, ordinal independent variables must be treated as being either continuous or

categorical.

3. There is no multicollinearity

4.You have proportional odds o con ’fa‘qz
B The coefficients blj, b2j upto bkj are equal for all the (k-1) logistic regressions < 3
= =
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Testing assumptions #3 and #4

= Assumption #3. Multi-collinearity

0 Independent variables must be continuous or categorical,
but not ordinal

0 Check VIF
= Assumption #4. Proportional odds

O  Test of parallel lines

B A non-significant test result suggest the assumption of
proportional odds is met, meaning the effects of the
independent variables on the cumulative probability of

falling into a higher category doesn't vary across categories
on the dependent variable

B P value should be p>0.05
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Types of Procedures

PLUM (Polytomous Universal GENLIN (Generalized Linear
Model) Model)

Doesn’t automatically More easy and quicker
compute antilogarithms of the
regression coefficient
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Demonstration




Result

#3) OLR Exercise Dataset.sav [DataSet1] - IBM SPSS Statistics Data Editor — x
File Edit View Data Transform  Analyze Direct Marketing Graphs  Utilities Extensions  Window  Help

;-'f“lili%mﬂ LSl A EE B 19%

MName " Type | Width " Decimals || Label " Values " Missing " Columns || Align " Measure |
Right & Scale

Right &5 Nominal

Right &5 Nominal

Right &5 Nominal
Marital status {0. Mever m_.. Mone g Right &5 Nominal
Intervention status {1. Control}... Mone 10 = Right &5 Nominal
Perception of Health {1. Very poo... Mone 15 Right il Ordinal

Role
Input

age Mumeric Age Mone Mone g

income Mumeric Input
Read_Write  Mumeric

aspiration Mumeric

Having income {0. Mo}... Mone 10
Can read & Write {0. Mo}... Mone 13
Do you have goals/aspirations for the fut... {0, Mo}... Mone 13

Input

Input

Marital_stat  Mumeric Input
ARM Mumeric

perce_health  Mumeric

Input

Pl 4rardrardrs

Input
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[EX] [F] pe

Data Viiew ' variable View ?’_

| [IBM SPSS Statistics Processor is ready | [Unicode:on | 5
: 3 . %46 AM I~
L Type here to search @ @ 1i5°C Sunny ) ENG o j‘;,j %1 éu‘
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Model-fithess test

| #iE "Outputd [Documentd] - IBM SPSS Statistics Viewer

Sraphs Utilitie= Extension:

= = e A > W &=

3 File Edit Wiew Data Transform In=sert Format Analyze Direct Marketing
% f—t — el
i | == @2 gy
reql=]
=y
& Model Fitting Information
= L=
L % O -2 Log
og Model Likelihood Chi-Sqguare clf Sig.
_J|_|__,|r.,. Intercept Qnly S937. 420
= Final 902.269 35152 .ooo
= Link function: Logit.
E IZ}I.'
| L& g
= .
L Goodness-of-Fit
i L& g
L& A Chi-Square df Sig.
U L& H Pearson 387.708 398 633
@T
d_og Deviance 377 658 398 .71
:;.egr: g Link function: Logit.
=T
=5
=gy Pseudo R-Square
=2 9 Cox and Snell 011
U&= d
|-og Magelkerke 012
sene McFadden .oo0s
=T Link function: Logit.
s L=
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Parallel odds
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Test of Parallel Lines®

-2Log
Madel Likelihood Chi-5quare df sig.
Mull Hypothesis 802.2649
General 882.073 20196 18 322

The null hypothesis states thatthe location parameters (slope
coefficients) are the same across response categories.

a. Link function: Logit.
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Multi-collinearity test

ﬁ FOutputd [Docurmentd] - IBRA SPSS Statistics Wiewwer

Fil=

Edit

WS Drata Transform Insart

Format Analyze

Crirect Marketing

Sraphs

LItilitie=

i

= el = = 2N _— — = O & =B o .

Tre o= |

: wariables Entered/iRemowed®

L& o wariables wariables

L& O Mocel Entered Rermowved rMethod
1 INntervention Enter

=s=tatus, Marital
status, Do
wvou have
goals/faspirati
ons Tor the
Tuture?, Can
read & Write,
Hawing
imncorme, age®

a. Dependaent Wariable: Ferception of Health

. Al requested variables entered.

Coefficients®

Collimnesarity Statistics

Model Tolerance “WIF

1 Lt 1= =BT 2 1.147F
Hawving imncorm e = ) =) 1.056
Can readc & WWrite a5 3 1. 049
Do wou hawve S=E0 1. 020
goals/faspirations for the
Tuture 7
Marital status 8508 1. 166
Intervention status ass 1. 012

a. Dependaent Wariable: Ferception of Health
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OLR result

Parameter Estimates

95% Wald Confidence Interval

95% Wald Confidence Interval Hypothesis Test for Exp(B)
Wald Chi-

Parameter B Std. Error Lower Upper Square df Sig. Exp(E) Lower Upper
Threshold [Perception of Health=1] -3.479 4631 -4.387 -2.571 56.448 1 .0oo 031 012 076

[Perception of Health=2] -2.075 4458 -2.949 -1.202 21.671 1 .0oo 26 052 301

[Perception of Health=3] -.703 4419 -1.569 163 2534 1 A1 485 208 1177

[Perception of Health=4] 540 A417 -.326 1.406 1.496 1 2 1.716 722 4079
[Intervention status=2] 359 0713 219 488 25305 1 .0oo 1.431 1.245 1.646
[Intervention status=1] 0@ 1
Age 014 0276 -.040 068 246 1 620 1.014 960 1.070
[Can read & Write=1] 207 0787 053 362 6.936 1 008 1.230 1.054 1.436
[Can read & Write=0] 0? 1
[Marital status=1] 07 1460 -179 383 534 1 AB5 1.113 836 1.481
[Marital status=0] 0@ 1
[Having income=1] 057 1125 -164 277 252 1 616 1.058 849 1.319
[Having income=0] 0® 1
[Do you have goals/aspirations for the future?=1] A73 e =180 626 823 1 337 1.188 835 1.6492
[Do you have goals/aspirations for the future?=0] 0? 1
(Scalg) 1P ! ?fa
DependentVariable: Perception of Health
Maodel: (Threshold), Intervention status, Age, Can read & Write, Marital status, Having income, Do you have goalsiaspirations for the future?

3. Setto zero because this parameter is redundant.
b Fixed at the displayed value.
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Interpretation

Parameter Estimates

95% Wald Confidence Interval

95% Wald Confidence Interval Hypothesis Test for Exp(B)
Wald Chi-
Parameter B Std. Error Lower Upper Square df Sig. Exp(B) Lower Upper
[Intervention status=2] 359 0713 218 498 25305 1 .0oo 1.431 1.245 1.646
[Intervention status=1] 0® . . . . . . 1
[Canread & Write=1] 207 0787 053 362 6.936 1 008 1.230 1.054 1.436
[Can read & Write=0] 0® . . . . . . 1

The odds of girls in the intervention area being in the higher group of health
condition status was 1.43(95%Cl, 1.24 to 1.65) times that of girls in the control area.
Ll The Probability that a girl from the intervention area to perceive that she
has “Very good” health condition is 58.8%.

The odds of girls who can read and write being in the higher group of health
condition status was 1.23(95%ClI, 1.05 to 1.43) times that of girls who can't read and

. co ny,‘j}

write.. Ny °,
Ll The Probability that a girl who can read and write to perceive that she ha 3
“Very good” health condition is 55.2% % §

% <
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