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AIE dSBhs 7 o5 4] S8Rt Hxolr, By Z2AHAE ofsfshs Z1°] IBM SPSS Modeler

|_Categary % i
{" Bad 40.944 ?035
8 Good 59.056 10141
1 Total 1DD.DDD1?1?E
_____________ I__________.I_:'

Incame level
Adj. P-value=0.000, Chi-square=481.188, df=2

H?h ij MeTum
Maide 1 Made 2 Maode 3
Category . % i} Category . % n Category . % il
Bad 10969 &0 Bad 83378 31 Bad 41656 332
B Good 89.031 487 B Goog 16622 B2 B Googd 58.344 465
Total 31.858 847 Tatal 21.724 373 Total 46,418 TFO7
T T— T T<
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IF income = Medium

AND cards <5

THEN -> 'Good'
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o
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O] Oﬂoﬂfﬂ‘“ CHAID 29 =% ARS3IYth. CHAID(Chi-squared Automatic Interaction Detection)=
£ gelly] ¢l 7lolAlg s ekl 54 A 138

=4 0] A T AHE A ¥R 73 =5 AAT o sy 715 A 5YdEUYLH
EA Y 42~ 5= IBM SPSS Statistics F2 O 2 tree_credit.sav H°JE 3L (Demos Z0l AX8)2]

HlolEE glsUT). (018¢] $CLEO_DEMOSS] <= W4== &4} IBM SPSS Modeler A3%] o}e] o] Z6E
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-

O tree_credit.sav m

(e

JCLEO_DEMOSHree_credt.sav

- o

Import file:  [BCLEC_DEMOSHree_credt sav

Varisble names:  (© Read names and labelz @ Read labels as names

Walues: Fead data and labels @ Read lahels a3 data

|:| Use field format information to determine storage
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F|e|d' :i Measurement | ‘;-"_a.’;lh:_,lBS | M|SS|ng [ CHeei{ [ Rele

E Credrt rat|ng &) Nemmal Ead Good.. Mone @ Target
{@} Age f Continuous [20.00269... Mone b IpaLt
E Income lewvel ,{I Ordinal High, Loy ... Mone \ Irpaut
@ Mumber of .. &: Marminal "Less tha... Mone b InpaLt
@ Eciucation &) Marmirial "High =ch... Mone N ImpaLt
E Car loans &) Mominal "Mone or ... Mone b It

@ view current fields  © View unused field settings

7 geoly §3 wEE d8e AgEo] 7+ ey} wageld Saleis ES Yehl)® gt ofdol
98 S5 Mool B Agsi] glon), o) WL s W] TS ANEA SRS AT

—

Agelas o) Wi 2w Poo| g

wey o] WE Yol AP Aol ofd AMg fHe Adislo] Utk F, 43 o] Age ol
B3 9 o] ASEUT WA We W3S WA & IR, o] ol IrjE ATk
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Figles ||

@) Use predefined roles

O Use custom field assignments

Fields:

Sort: |N0ne = |3‘ia W Targets*

@ I& Credit rating

Predictors (Inputs)*:

y Age
d Income level
& Mumber of credit cards

& Education
@ & Car loanz

& ®allsls

Analyzis Weight:
SDade & F ST

785 CHAID 298 & gc =

5 A2 mRS AgShA Stk el 1 8 A =R AS ARSI,

-1 0

3 AN glol Shbe] EF obay Ee] mEE ASY ZlolEE, /1R BE $4 Tl Ev) 2py

oo g u SAY S O 9 e A AR, o AR Tl e
4 e

AMgSAR RS AL
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& @E0

bhjecﬁve: Standard mocel |

W Build Options

'O Creditrating. &

Select an tem:

Ohjective What do wou want to do?

Basics @ Buildl nesn moskel @& Cortinue training existing macdel
Stopping Rules YWhat is your main ohjective?
Costs @ Build a single tree
Ensembles Single Tree
Advanced Mode: @ Generate model @ Laurich interactive seszion
. Uze tree directives | Directive...

@ Enhance model accuracy (hoosting)
© Enhance model atahbility (hagaing)

©) Creste a madel far very large datasets (reguires Server)

rCescription

Creates & single, standard model to explain relationships between fields. Standard madels are
easier to interpret and can be faster to score than boosted, bagoed, o large dataset
ensembles.

78 6. CHAID 298 & 2 54 8

o] delx= Eg
AR

il
r_l

2. 24 FA He] 9% = vRIAlofE] E3IA FA] RS AdEEAL.
3. Adik AR 5 AL,

4. By B4 FHi dlFE 55 40002 AN L.

5. 2R BrleA] Ha FFE S5 20002 AAEHIAL.
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reditrating

@

Y EY m)

Builed Options ||

bbjecﬁve: Standard maocel

Select an item:

hdinimum recardz in child branch:

4]}

Fhjpetie O Use percentage
Basics o ) i
inimum records in parent branch( %) 2088
Stopping Rules
finimuim records in child branchi%): 1.0 :
Costs :
@ use abzolute value
Enzembles
- ) ) T
tdinimum recards in parent branch: -
Advanced o b mﬂ

=y

o] clolA] ThE RE 71 gL AT 5 3 %»m weh mEe pysteE ARe FYsMe. (T
SEE np Q2% YRR FYsku ZAHAE vliveld ARE MesAL mos Huskn =7 vl
Asg HeEiAlL.)
Lel= =0 |
A hgsh ofZEAlol o] QEZ Attt Q= Rl TP Ee) Rd UZlo] ke, Y mulE
ol tE Y35 TP 2EY Aol WXFU 22 ARARS B 2E WS vk @
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s ot s
Agld To Stream ?

Browse It rating

Renatme and Annotate %
@ Generate Modeling Mode
Save hodel
Save Model As..
% Stare Model....
Export PMML . | |
Aciel to Project

< Delete Delete

T8 7Y ZHE

CHAID UZe] 75 28 Solals 772 Al ofHlom ARAe EART. 53] A2 o 9 g
gl Z1sle] 319) mmol] APE YIEE Agehs d) AT S gie U9 7 AEYUCh

() Credit rating

E - :ﬁ.'aEile @Qenerate {Eiew

Lo ledl G2 [a) (e[l el :

EI Income level in ["High" ] [Mode: Good]
: - Mumber of credit cards in ["Less than 8" ] [Mode: Good] = Good
: - Murmber of credit cards in ["5 or more" ] [Mode: Good ] =+ Good
Incorne level in ["Low" ] [Mode: Bad] = Bad
EI Income level in ["Medium" ] [ Mode: Good ]
Mumber of credit cards in ["Less than 8" ] [Mode: Good ] = Good
i Mumber of credit cards in ["5 ormore" ] [Mode: Bad] =+ Bad

¥ 9. CHAID =Y Uzl 3] AE

7 oAy Bl HUld kE5(F, IR EEHA @v B 25)9 AT o B /g oS0 2ey
Ut} 2449 Alojzolli S BE B di = Wlell 2 wlEsl] e 7R dRb]l wkee

TR,

T2 MEe] Qe mel W mEl 34 A 7 dZuse] At FATE Ushs dEws as
A2E B o7l 45 5520] o] Aolxol b FasiE, E TR FaF 491 FgE 49
< o 4 gtk
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Predictor Importance

Target: Credit rating

Mumber of_|
credit cards

] B2 et oA Bl

r
Least Important

iews: |Predictor Importance

TF10. GFHT FRE XE
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0 Credit rating

E L:} File: @ Generate
C

Mode D :
Category % n |
Bad 40944 703 |
B Good 59.086 1014 |
Total 100000 1717 |:
...... Er
Income lewvel
Adj. P-walue=0.000, Chi-square=421.198, df=2
HiFh LolLu huledium
Node 1 Mode 2 Mode 3
Category % n Category % n Category % n
Bad 10969 60 Bad 83ave 21 Bad 41656 332
= Good 89.031 4487 ® Good 16.622 62 = Good 58.344 465
Tatal 31868 847 Total 21724 273 Tatal 46418 7O7
= | =
MNumber of credit cards Humber of credit cards
Adj. P-walue=0.000, Chi-square=18 .66, df=1 Adj. P-walue=0.000, Chi-square=120.197, df=1
Less than § Sor i'nore Less tlhan ] S or more
HNode 4 Hode § Hode & Hode 7
Category % n Category % n Category % n Category % n
Bad 2.607 [} Bad 17.080 54 Bad 14.234 30 Bad 46023 203
B Good a7 403 335 B Good 82011 262 B Good 85 766 235 B Good 43 977 k30
Total 13 454 331 Total 18 404 316 Total 15958 174 Tutal 30460 523

T 11, F47F HEhE] 29 URe] Hol |

Eglo] &S B A WA L E(:C 0)= HolE] AES BE gHt et 8okS AlFIhc). dHlolE] Al
Eojla] Alo]9] 40% ol AEH oz ERHULE ol 33| =& nlgoleg, Er} o] =
[Rle) #3 GME AT = JSA] AHERES s UTH

jud

A WA B0 AT 7S REOE B T 5 YFULE &5 Sl W R HFEE T 2o
AgelaL, o WAL UE AN F 7h B SWIES TR A% B9X QU 3] of Wi
A thES A9 e 9ol gL,

I o] W) 3 3 6% G AN k] ) A0 Y SE e cpdiey e
BE WS BUHOR ST S gAY £ RS ALS 7Ps HolEle] Tl 2} Blmse] Fhey
e DEE dlFeES ofEolol Thich

2e PAoR 4£50] T IS AHRPCE 1) titE89%)7F APl hdsiths AR & & QlFY
- IR o’ aAellA 108 F 27 obde] AdREUH. I Hde AaskP] flsl dis TIes

Telo] Bt A87IE WZel Zkslo] ofeiRt S F 7)) Sl9] M= 49t 5)E TEshs Wl F
| =& 39| 7% A87I=7F 57 vliR] aAoANE tiEshs 7% 89%°l4 97%= 4
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A gL,

Hir

TES 3 Jom, Hr} e

I
High

MNode 1
Category . %
Bad 10969 B0

B Good 89.031 487
Tatal 31.858 a4v¥
=

Mumber of credit cards
Adj. P-value=0.000, Chi-square=28.696, df=1

n

Less than 5 4armare

Mode &5
Category %
Bad 17.088

B Good 82911
Total 18.404

Mode 4
Category % n
Bad 2.597 B

B Good 97 403 225

Total 13.454 2

54
262

36

5k T oA oAl ARSI oS e kit 91F B AlolA]

$ w2 63 i =80] B 5 YL B, 4

550] 58%004 85%=% ot A 7

ou

73 Ng7kEs} 57) HiEkl E3t

il

-

Medium

Mode 3
Category . % n
Bad 41.656 332

B Good 58.344 465

Tatal 46418 FO7
=l

Mumber of credit cards

Adj. P-value=0.000, Chi-square=129.197, di=1

Lessthan &

A ar more

Mode 6
Category . % n

MNode 7
Category . %

Bad 14.234 38

Badl 66.023

B Good

88.7HE 235

B Good

43.977

293
230

Total

15.958 274

Total

30.460

523
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f‘v Table
Credit rating \ O\J‘
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B3}l Hojd

Blola-& melolA ZHE o)Fe] $R-Credit rating?) HBEOA oS 235018 AU o2’ s
A e ek W AUE o5 =9} Blud ¢ Utk

HE »30]g 2ol AAHE T 0|28 ¥F HTEAY} ofd Ex Fuof 7R H5EA $6 2
$SGE= dnis) *d g wlold AR, $RS o] AolzolM CHAID ZolM AAE d|Zo] AMgEl=
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|Number of credit cards |Education | Car loans | $R-Credit rating | $RC-Credit rating |
o OF more College More than 2 Bacd 0,560 i
5 ar more College hore than 2 Bad 0.560
o OF more High school More than 2 Bad 0532
5 ar more College Mone ar 1 Bad 0532
5 oF mare College More than 2 Bad 0.560
5 ar more College fore than 2 Bad 0.560
5 oF mare College More than 2 Bad 0.560
o OF more High school More than 2 Bad 0532
5 ar more High school More than 2 Bad 0532
o OF more College More than 2 Bacd 0,560
5 ar more College More than 2 Bad 0532
5 oF mare High schoaol More than 2 Bad 0532
3 ar more High school More than 2 Bad 0560
5 oF mare College Mare ar 1 Eand 0532
o OF more High school More than 2 Bad 0,532
5 ar more College More than 2 Bad 0532
S OF mare College More than 2 Bad 0532
5 ar more College More than 2 Bad 0.560
5 oF mare College More than 2 Bad 0.560
2 OF more College More than 2 Good 0827
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tree_credit.sav ,Credltratlng

;

-

+
Credit rating \

=]

79 6. -

F#E:
o

_-,ILI:

o] BAoX= 24647 HlFE F
o5t

Table

Analysis

189971(77% ZhHe] 749 mdox oj=3k o] AA) Hkea} mixEs B’

[0 Analysis of [Credit rating] M= x|
lad File | Edt ;
E-Rezults for output field Credit rating
E Companng FR-Credi rating with Credit rating
. |Correct | 1899 TTO7%
- Wrong | SES 22 H3%
Total 2 464
IY17. = 9 G5 9he-E vlwgh B4 d7

o] Ak szolRlste dREsl RS TSk B ASE 2o FUsithe AR AlREUTh A 3
A= SV =S ALgSl] FU 9 BB ol HolEE Hee] 4EE BUY 4 YU

Shle] R SIS AMSSle] BEIS AL ThE HROR ol ZAgehd T Hlole Aol Lkl

& v g84de FvHes N
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/ Table
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Builct Omions]! Model Options | Annotations |

Fields.

Select an item:

Objectives What do you want to do?

Easzics @ Build nes model

Stopping Rul
CRRIng uies Continue training existing model

Ensembles

; - (B rtE e
Advanced WWhat is your main objectives

@ Create & standard model
Enhance madel accuracy (hoosting)
Enhance model stabilty (bagoing)

Optitnize far very large datasets (reguires Server)

Description

Creates a single, standard model to explain relationships between fields.
Standard models are easier to interpret and can be faster to score than
boaosted, bagged, or large dataset ensembles. A standard model iz always
used for multiple targets.
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Select an tem:

Ohjectives

Meural netwark model: |Muﬂilayer Perceptron (MLP) 2

|Eia3i-:s |

Hidden Layers
Stopping Rules |
@ Automatically compute number of units
Enzembles

advanced ©) Customize number of units
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| Figlds || Build Options || podel Optlons Annotatlonsl

e
Select an tem:

Ohjectives

Basics ﬁ‘ Stopping rules are available for the Multilayer Perceptron model

! and apply to training the standard model (ar component models it
| Stopping Rules | enzembles are in effect). Cther stopping rules apply.
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Annotations

e e il

[MDD{E: | Options |l

(| ——
| Eie[c&ﬂ Bl Options

Select an item:

Ohjectives i 1 - n : :
L These settings determing the behavior of ensembling that occurs
Eazics i wehien boosting, bagaging, of very large datasets are requested in
Ohjectives.
Stopping Rules COptions thst o not spply are ignored.
|Ensembles
Bagaing and Yery Large Datasets -
Advanced
Default combining rule for categarical targets: |\-’oting b |
Default combining rule for continuous targets: |Mean - |
Boosting and Bagging

Mumber of companent madels for baasting andfor bagoing: m
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Select an item:

Chjectives
Easics ﬁ* Meural Metwork modeling internally separates records into a model
huilding =et and an overfit prevertion set. Specify a percentage of
Stopping Rules records far the overfit prevention set.
Ensemhles Creerfit prevention set (%) ﬂ
Acvanced
[+ Feplicate Results
Random seed 229176225
Mizsing values in predictors:
@ Delete listwise
Impute mizsing values
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Buld Optiens | Mol Options | Annctations

Model Mame: @ Automatic ©) Custom

rlake Awvailable for Scoring
T Predicted value and confidence are always available for scoring.

Confidence is bazed on:
@ The probahility of the predicted value
The increase in probakility from the next most lkely value

@ Predicted probakilty for categorical tataets

Maximum categories to save:

@ Propensity scares for flag targets
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Model Summary

Previously defaulted

Target

Multilayer Perceptron

Model

Error cannot be further decreased

Stopping Rule Used
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Predictor Importance

Target: Previously defaulted

Years with current_|
employer

Credit card debt in
thousands

i

Deht to income_|
ratio {x100)

Vears at current
address

Househald income_|
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Cther ceht in_|
thousands
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Level of education|
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I | |
Least Important Most Important

PO Tbg FA3 ciFUs Boo] BEY =B YFHL Y 2B G dSUEE AL T
AN U ciEEs FAE HES S 2R 2 A 2} oEure] JrhEe) 58 SAF

of YsHe AL FAT 5 UFUTh Fol HriHolne FAE BE o] et kel T 1.00] 9
WA o2 A 7} alZmise] Fasst i) 9]

Urh &8s 85 B Aok ddo] fisu
(o2]

ofe] B ofe] B} gle A9, 7 Biv} HRo| we] AT BAY BHE Aofsh: BE Sgrke

w2o] glruich

1

11] 8 & o

2
ol
O
[
wn
k.



Predicted by Observed

Target: Total sales

257

207
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Classification for Previously defaulted

Overall Percent Correct = 76.5%
Predicted

Row Percent
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St e s

ﬁ* Predicted value and confidence are always available for scoring.

Confidence is based on:
@ The probability of the predicted value
The increase in probability from the next mest likely value

E| Predicted probability for categerical targets

o
= .

D Generate SAL for this model
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