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Introduction: what is logistic regression

= A logistic regression model is a method used to model a data with

dependent variable (out put data) that is categorical or binary.

Response variable

Logistic regression

v’ Categorical
v" one dependent
variable

Predictors(independent
variables )

|

v’ Categorical or continuous
v' one or more
independent variables
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Introduction: logistic regression
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Introduction: logistic regression
=SS oS RasE e s et et Gaos Taos Tao Gl itaes i v Sy s e e |

Logistic regression

Nominal logistic

Binary logistic regression Ordinal logistic regression :
) regression
- Number of categories are 2 - Number of categories are 3 or .
Ee P - £ail more - Number of categories are 3
g. Pass or fai or more
- Characteristics are at natural .
ordering of the level - Characteristics are not as per
at natural ordering of the level
Eg strongly agree, agree, neutral, . .
& g1V 45 8 Eg. Disease a, disease b,

disagree, strongly disagree disease c
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Assumptions in logistic regression

[=]

[m] [m]

The outcome variable should be categorical (binary, ordinal,
nominal)

The predictor or the independent variable can be continuous or
categorical

Assumes linearity of independent variables and log odds.

Independent observations: the observations should not come
from repeated measurements or matched data.
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Assumptions in logistic regression

= logistic regression typically requires a large sample size.
= The model should provide a good fit to the data

= The correlation among the predictors(multi-collinearity) should
not be severe.
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Steps for conducting the binary logistic regression in SPSS
=SS oS RasE e s et et Gaos Taos Tao Gl itaes i v Sy s e e |

m] [=] [=] [a]

Step 1 : Check the assumptions

Step 2: conduct the univariate analysis
Step 3: conduct the multivariate analysis
Step 4: interpret the result
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Step 1 : Check the assumptions
Model fit test

Omnibus Tests of Model Coeflicients

Chi-sguare df sig.
Step1  Step 33732 2 000
Block 33732 2 000
ggdel 33732 2 .DDQ ;
Model Summary

-2 Log Cox&SnellR | Nagelkerke R

Step likelihood Square Square
1 212.083° 093 186

a. Estimation terminated at iteration number &
because parameter estimates changed by less

than .001.

Hosmer and Lemeshow Test

SEPTEMBER 23, 2022

Omnibus test of model coefficients
« Statistical significance indicate good model fit

Model Summary: Nagelkerke R Square, which
tells us the percentage of the variation in the response

variable that can be explained by the predictor

variables.
* In this case, wealth, marital status and age are
able to explain 18.6% of the variability
In anxiety disorder.

Hosmer and Lemeshow test
« Statistical significance indicate the model is not
good fit for the data



Step 1 : Check the assumptions

[

yut_COVIDT19-Hanna_l.sawv [DataSet1] - IBM 5P55 Statistics Data Editor

How to check multi collinearity

&5 Mominal
&5 Mominal
& Scale

™ Input

M lnraat

"-._:,J Linear Regression: Statistics

Regression Coeflicients
[ Estimates

[] Confidence intervals

[7] Covariance matrix

Residuals

[] Durbin-Watson

[[] Casewise diagnostics

[+ Maodel fit
[] R squared change
[] Descriptives

[] Part and partial correlations

[ iCollinearity diagnostics

[Cnntinue][ Cancel ][ Help ]
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Input
Input

ita  Transform  Analyze  Direct Marketing Graphs  Utilities  Add-ons Window  Help
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= Type Tables p [(abel Walues Missing C =
TUJ_ U = TUWY U T (KIS [ Black 1 of 1
104 String Compare Means * lave wou... {0, MO} Mone 1=z
I05... String General Linear Model " Uhatist... Mone Mone 14
106... Mumeric Generalized Linear Models »  |fhat js v {1, Married _. Mone 1z Independent(s):
107... Mumeric Mixed Models * Whatis .. {1, House . MNone 12 &> MWarital Status [MaritalStatus]
107 ... String Correlate P fther Sp... Mone Mone 18 @ Wealth Final [Wealth_Final]
108... Mumeric Regression P | [E sutomatic Linear Modeling 12
109 String Loglinear » Linear. 12 _

. = - Method: |Enter x
110__. Mumeric Meural Metworks » N 12 -

: = =] curve Estimation. . ~
... Numer?c Classity g Partial Least Squares... 1f Selection Variable:
M2... Mumeric Dimension Reduction » : - 1= - |
113___ |Numesic Seale , | EdBinar Logistic. 12

. - : : et - Case Labels:
114 Mumeric Nonparametric Tests b Emultlnomlal Logistic... 12 - | |
115... String Forecasting b [E4 ordinal... 1= .
I16._. String . Survival ~ T Probit... 12 - WLS Weight: |
117___ Mumeric Multiple Response > i Monlinear... 12
18,0 M i 1Z
119 Numer?c Missing Value Analysis... [ weight Estimation... 1;][ Paste ][ Reset ][Cancel][ Help ]

- | Mumeric

: Multiple Imputation » 2-Stage Least Squares = T —
120__. Mumeric = 12 I 12 = Right
21 Nomenic Complex Samples > Optimal Scaling (CATREG)... qg lone ="
zpr... | String Quality Control " HReprod... Mone Maone 1=z None 12 = Left

[~ =R
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Step 1 : Check the assumptions

0 How to check multi collinearity

Coefficients™
standardized
LInstandardized Coefficients Coefficients Collinearity Stam
Modsl B Std. Errar Beta { Sig. | Tolerance | [VIF \I
1 (Constant) 312 081 3.855 000
Marital Status 396 074 286 5.373 000 445 1.053
Wealth Final 120 036 78 331 001 G945 1.063 /|

a. DependentVariable: anxiety \/

ontgy
.%C 1’0

Q .

11
C of Pyt

\,\2

@alth ¢ Y



12

How to perform logistic regression in SPSS

= Step 2: conduct the univariate analysis

Variables inclusion and selection
limited sample size in relation to the number of candidate variables needs pre-
selection

test all variables previously, using models univariate models and include in
the multivariate model all variables that have shown a relaxed P-value (for

instance, P <0.25).

Relaxed P-value criterion Cones,

v" reduce the initial number of variables in the model >, -

v"reduce the risk of missing important variables X §
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How to perform logistic regression in SPSS

= Step 2: conduct the univariate analysis
=]  Click the Analyze tab, then Regression, then Binary Logistic Regression:

_!\__:i—-. pregrnant_wormen_about COWVIDTIS9-Hanna_1l.saw [DataSetl1] - IBMM SPSS Statistics Drata Editor

File Edit RUA =20 Chata Transtorrm Analyze Crirect Marketing Sraphs Litilities Add-ons Wi doww Help
= ¥ —1 . Reports r ji E Eeeen E B i
1 i I:_-.—_.—:I 1) B__k I:ﬁ T ey = = o e e .
— ~ - - Descriptive Statistics | @ = (1] O
I FHMame Twpe Tablas - abel Walues Missing Columns A0
134 Chron_Dis rHumeric Compare Means » Diseas__.. {0, Mo Chro_._.. MNMone 11 Righ-
135 anxxiaety rHumeric Senaeral Limnear Model » | 40, anxxietw) . rMone 10 Righ-
136 depression__ Mumeric Seneralized Linear Models # 1on__ 0. depressi_._.. MNMone 13 Righ-
137 age FHMumeric Mixed Models > 0. 185-22% __ FMone 10 Righ
138 Education_3 rHumeric Correlate > on 3 rHMone rMone 13 Righ
=2 Education_... |[Mumeric Regression L [ Aautomatic Linear Modeling. .. L Righ
140 Residence Mumeric : 11 Righr
: : Loglinear L EA Linear. . _EI
141 WwWealth__Final rHumeric Fdeanr=ll Febhnror ks - - 14 Righ-
i - = Ccurve Estimation. . - -
142 Alcohol_useF Mumeric Classify » 14 Righ
143 [(FE] Partial Least Sguares.__.
Chimension Reduction |
] Bina Logistic. ..
—_ i . EA ry Log
45 . . -
— rMonparametric Tests » E Multimomial Logistic. ..
15 .
T Forecasting » B ordinal...
1_1é Survival » B Probit...
149 Multiple Responseae | E MMonlimnear. .
150 EZ] Missing walue Analysis. .. A wweight Estimation. .
151 Multiple Imputation » i 2-=tage Least Sguares._ .
152 RO EN EE e 2 L Cptimal Scaling (CATREG). ..
153 Cuality Control »
154 FE roc curve .
155
156
157
155
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How to perform logistic regression in SPSS

= Step 2: conduct the univariate analysis

—r - -~ - -
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%3 Logistic Regression: Options et Mone 14 = Left <l Ordinal
Statistics and Plots
[“liclassification plots [] Correlations of estimates Dependent: [Categm::aJ ]
T . ) ) | L3 | i i |
& Hosmer-Lemeshow goodness-of-fit [ | Iteration history |_&"l anxiety [anxiety ] | [ Save ] _
Block 1 of 1 —
[ Casewise listing of residuals [+ C1 for exp(B) o [ Options... ] -
_ Mext
@ | Bootstrap... |
Covariates:
Display Wealth_Final(Cat)
@) At each step (©) At last step
FProbalbility for Stepwise Classification cutoff
et [0.05 | Remova
Maximum Iterations: Method: |Er1ter = |
|_1_£1 Include l:CIr'IEtEIFIt in model Selection Variable:
| continue | [ cancel || Help | > || |
- |
g121_ . Mumeric 12 0 {1'12_ [ oK ][ Paste ][ Reset ][Ganced][ Help ]
Repr___ String 12 0 gp_«d i ) ] ] ] -
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How to perform logistic regression in SPSS

= Step 2: conduct the univariate analysis

d. g LULVdIUE 12 Ul

Variahles in the Equation
45% C.lfor EXP(B)
B SE Wald if i} Exp(B) | Lower | Upper
Step1®  Wealth_Final(t) | 1525 473 | 16.692 0004 4597 | 212 | 9557
Constant 1.263 207 | 36620 00 | 3500

a. Variable(s) entered on step 1: Wealth_Final.
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How to perform logistic regression in SPSS

= Step 3: conduct the multivariate analysis

'!'q_]‘-"l pregnant_wormen_about_ COWVIDTS9-Hanna_l.saw [DataSet1] - IBR SP 55 Statistics Drata Editor
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How to perform logistic regression in SPSS

e o mmvo s e oS > SR> NP i e Sivs GNPy S i i ciis coti> |
=] step 3: conduct the multivariate analysis

(=] In the new window that pops up, drag the binary response variable ANXIETY into the box labelled
Dependent. Then drag the two predictor variables wealth status and marital status into the box
labelled Block 1 of 1. Leave the Method set to Enter. Then click OK.

-!"-:I_J Loegistic Regression

X

— [—] Dependent [Categuri::al...]
£ SubmissionDate — e |_3-?1. anxiety [anxiety ] |
<5 startTime Block 1 of 1 [ == ]
.gﬁ endTimea [ Crptions._ . ]
<2 today Diext | Bootstr ]

T oo ap...

&ra deviceid Covariates: -
& note 111

. ]
&'a inteniewer SWealth__FinaliCat)

T gate MaritalStatus(Cat)
T e

&> consent

.ﬁ' gp_con-gps-Latit. ..
ﬁ gp_con-gps-Lon...
£ gp_con-gps-Altitu.._. Method: |Bnter T e
£ gp_con-gps-Accu. .. S
&> gp_con-backgrou...

onty
Selection Variable: c,C t’/;

&a 101 Place ofre. . | Lo | | | bb\ ‘Q@
£ Q102.0n what mo._.. | = < .
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How to perform logistic regression in SPSS

Step 3: Interpret the out put

Classification Table®
Pradictad
aniety_ Percentage
Obsenved aniety | noamdety | Correct
Step 1 anviety_  aniety g 1 10
na anxiety B 2 /W-L
Overall Percentage ( 876
a.Tha cutvalue is 00
Variables in the Equation
— ‘ 95% C.Lfor EXP(E)
SE Walil if 5ig. Ein(B) mm\\ Upper
Step1®  gp_cong!03age /-.010 039 072 1 188 990 7 \1.068
Wealth_Final(1) 1.248 290 | 10197 1 00 e | 1618 474
MaritalStatus(1) . A3 151 1 00| 7.3 )BQ/ HINKT!
Constant -114 W\ﬂﬂi 11 ug l—gT|

a. Variahle(s) entered on step 1: gp_cona103age, Wealth_Final MaritalStatus.

What does the boxes indicate

Classification Table: overall Percentage, which tells us the

percentage of observations that the model was able to classify
correctly.

Variables in the Equation:

» Wald: is used to determine whether or not each predictor variable
Is statistically significant.

 Sig: The p-value that corresponds to the Wald test statistic for
each predictor variable.

 p-value for wealth is .001 and the p-value for marital
status is .0001.

« EXp(B): The odds ratio for each predictor variable. This tells us
the change in the odds of a pregnant mother getting anxiety
disorder associated with an increase in a given predictor variable.
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Step 4: interpret the result

Example : report

=] Logistic regression was performed to determine how wealth status, marital
status and age affect a pregnant mothers probability of getting anxiety
disorder. A total of 323 pregnant mothers were used in the analysis.

=] The model explained 18.6% of the variation in anxiety disorder due to this
predictors and correctly classified 87.6% of cases.

=] We can use the coefficients (the values in the column labeled B) or the odds
ratio(the values in the column labeled Exp(B)) to predict the probability that a
pregnant women will get anxiety disorder.
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Step 4: interpret the result

v The odds of anxiety disorder in a pregnant
women who are single is 7.25 times higher
compared to the married pregnant women
keeping other variables constant.

v The odds of anxiety disorder in a pregnant women
who are in low wealth status is 3.5 times higher
compared to the high wealth status pregnant
women keeping other variables constant.

v'For each increment of age there is decrement of
anxiety disorder by 0.005times or 0.01% keeping
others constant(but the p >0.05 so no need to
Interpret this variable)

SEPTEMBER 23, 2022

Variables inthe Equation
45% C..for EXP(B)
B SE. | Wald f Sig. | Exp(B) | Lower | Upper
Stept® gp_congi03age | -010 | 039 | 0N f 188 [ 990 1 7| 1.068
Wealth_Final(1) | 1.46 | 390 | 10497 P 000 3478 1618 | 7414
MartalStatus(t) [ 1998 [ 513 | 15184 P 000 7311 2699 | 2013
Constant A 108 0 i 98| 892

a.Variable(s) entered on step 1: ap_conq!03age, Wealth_Final, MaritalStatus.

20
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Advantages of logistic regression

[=]

It does not only provides a measure of how appropriate a predictor
(coefficient size) is, but also its direction of association (positive or negative).

Good accuracy for many simple data sets and it performs well when the
dataset is linearly separable.

It can easily extend to multiple classes(multinomial regression) and a natural
probabilistic view of class predictions.

It makes no assumptions about distributions of classes.
Logistic regression is easier to implement, interpret, and efficient to train
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Limitations of logistic regression

[=]

If the number of observations is lesser than the number of features, Logistic
Regression should not be used, otherwise, it may lead to overfitting.

It can only be used to predict discrete functions.

Non-linear problems can’t be solved with logistic regression because it has a
linear decision surface.

Logistic Regression requires average or no multi collinearity between
Independent variables
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= Demonstration with SPSS



summary

= logistic regression model Is a method used to model a data with
dependent variable that is categorical or binary.

= Check the assumptions of logistic regression.
= Conduct the bivariate and multivariate analysis and interpret.
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. Thank you
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