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Introduction

Decision tree analysis helps identify characteristics of groups, looks at relationships between independent
variables regarding the dependent variable and displays this information in a non-technical way. The
process can also be used to identify classification rules for future events e.g. identifying people who are
likely to belong to a particular group.

Basic model
The following example uses records from the Titanic on passengers. The tree will look at what factors

affected chances of survival.
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Growing method: The most commonly used growing methods are CHAID (Chi-squared automatic
interaction detection) and CRT (Classification and regression).
Summary of differences:

e Treatment of missing values. CRT uses surrogates (classification via other independent variables
with a high association with the independent variable with a missing value) whereas CHAID treats
all missing values within an independent variable as one category.

e CHAID uses Pearson’s Chi-squared to decide on variable splits and CRT uses Gini

e CRT only produces binary splits. If all independent variables are binary, the resulting tree from CRT
and using the Pearson’s Chi-squared option within CHAID will produce the same tree.

e CRT has a pruning ability so that extra nodes which do not increase the risk (wrong classification) by
much can be automatically removed to leave a simpler tree.
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Basic output using CHAID
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Sunvived™
For each node, the number of people and % who
Hode O
Categoy % n died/-survived is given. The splits occur in order of
_______ o . L
TV DA importance. Here, gender was the most significant
B Supived | L . .
| Suned | Total 1000 13°i factor regarding survival so the ‘parent’ node
Gelde, containing all 1309 passengers splits into two ‘child’
Adj. P-walue=0.000, Chi- =365, . .
T et " nodes, one containing males and the other females.
male female
Mode 1 Mode 2
Category % n Category % n
B pied 8048 652 B pijad 273 127
B curvived 191 161 B curived 727 330
Tuotal G644 242 Tuotal 256 4965
= | =
Child 12 ar under Class
Adj. P-value=0.000, Chi-zquare=41. Adj, P-value=0.000, Chi-square=115.
04, df=1 T03, df=2
Adult; <missing> Child under 12 1|st ZTd 3|rd
Hode 3 Hade 4 Mode 5 Mode 6 Hode 7
Category % n Category % n Category % n Category % n Categony % n
B pjad 2821 G659 B pjad 45.0 23 B pied ] 5 B pijad 112 12 B pjad 509 410
B cuniived 460 134 B cunived &40 27| (M Surived o685 129| |® Surived 527 94| |® Sunived 401 406
Tatal = ==l Total 2.8 a0 Total 11.0 144 Total 8.1 106 Total 165 216
| =
Claz=s
A0l Favalues0.00, Chisquare=as. TERMINAL NODE: This is the end of a branch
| and a point of classification. The classification
1L 2nd'|3rd is highlighted in grey. For example, those in
| node 7 are classified as dying. These people
Hode 8 Node 9 . rd
Category % Categoy % are female and were in 3" class.
B Diad 674 118 H Died 275 54
B cunived Z26 57| | Sunived 125 77
Taotal 134 175 Total 472 G618
Terminal | Path Classification | Number correct Number wrong
node
4 Male 2 under 13 Survived 27 23
t .
5 Female = 1* Class Survived 139 5
d :
6 Female = 2" Class Survived 94 12
d ;
7 Female = 3" Class Died 110 106
t .
8 Male = Adult 21° Class Died 118 57
d d .
9 Male = Adult 22" or 3" Class Died 541 77

The risk represents the proportion of cases misclassified by the proposed classification. The
classification table summarises the percentages classified correctly. The model classified 95.1% of
those dying correctly, but only 52% of those who survived.
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Growing Method: CHAID
Dependent Variable:
Survived?

/* Node 1 */.

IF (((Gender = "male")
or spouses != "1")))

THEN
Node =1
Prediction = 0

Probability = 0.809015

/* Node 5 */.

IF (((Gender = "female")

or spouses = "1")))
((Age NOT MISSING
siblings or spouses

(Age IS MISSING OR

THEN
Node = 5
Prediction = 1

Probability = 0.965278

/* Node 6 */.

IF (((Gender = "female")

or spouses = "1")))
((Age NOT MISSING
siblings or spouses
(Age NOT MISSING
THEN

Node = 6

Prediction = 1

Probability = 0.886792

/* Node 4 */.

IF (((Gender = "female")

or spouses = "1")))

AND ((Age NOT MISSING AND (Age <= 23.5)) OR Age IS MISSING  AND
accompanying siblings or spouses = "3 or more"))))

THEN

Node = 4

Prediction = 0

Probability = 0.509259
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Classification

Predicted
Percent
Observed Died Survived Correct
Died 769 40 95.1%
Survived 240 260 52.0%
Overall Percentage 771% 22.9% 78.6%

Growing Method: CHAID
Dependent Variable: Survived?

(((Class = "3rd") OR (Class

(Gender != "female") AND (Number of accompanying siblings
OR (Gender != "male") AND (Number of accompanying siblings
(((Class = "1st" OR Class = "2nd") OR (Class != "3rd") AND
(Age > 23.5)) OR Age IS MISSING AND (Number of accompanying
"3 or more")))) AND (((Class = "1lst") OR (Class != "2nd") AND
(Age > 34.5))))
OR (Gender != "male") AND (Number of accompanying siblings
(((Class = "1lst"™ OR Class = "2nd") OR (Class != "3rd") AND
(Age > 23.5)) OR Age IS MISSING AND (Number of accompanying
!= "3 or more")))) AND (((Class = "2nd") OR (Class != "1lst") AND
(Age <= 34.5))))
OR (Gender != "male") AND (Number of accompanying siblings

= "1st" AND Class != "2nd")

(Number of
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Sunvived?
Mode 0
Categony % n
i_ —————— | B nijed G1.2 209
| M Died | B Survived 35.2 500
= i I
: Sunrived Total 1000 1300
Gender

Improvement=0.132

male female

Hode 1 Mode 2
Category % n Category % n
B pjad g049 632 B pjed e iic B el
B curvived 191 164 B Survived 727 339
Tatal Gd.d 543 Total 356 d66

Class

Improvement=0.0234

1zt; 2nd ard
Mode 3 MHode 4
Category % n Category % n
B pjed 6.3 17 B pjad s049 410
B Survived 222 233 |® Survived 494 105
Total 191 250 Tatal 165 216
Clazs

Improvement=0.001

1=t 2nd

Mode S Mode G
Category % n Category % n
B [Died 24 ] W pied 1123 1z

B curyived 965 422| |M Surived 227 94
Total 110 144 Total 51 406




