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IBM SPSS Modeler CRISP-DM QfLHA. SPSS Modeler®|l Al H[O|E{ OHO|'d0fl CRISP-DM
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o
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AR, 2HEE gt AH2 AR oiSEA 0|z =Y JhsELIC
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HOlE T o ME AEF

AH = *II C/HE2| Oof2fol| U= Demos ZC{0f| AX|EILICH KpM[BH H
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DEE2 ¢ IS = He NEO| J[Este] 2E o|ESts o A8E + U= #E, M L=
Ao MEYLICE OE S0, 28 7|82 222 AE0t0 ot LgAS0 thief oo &1 A= T
Hofl 7|85t thE AEXRe fledo] H2X(2HH), 2K (fe)E dE5Yg = ASLICH

ZE OFots 7Is2 oF 249 SR2¢t SHO|H, 2R ZZNAF O[dldts 20| IBM SPSS
Modeler AME2| HHLICt

Credit rating
Mode 0 '
Category % n |
Bad 40.944 TO3|

18 Good 50.056 1014[
Total 1000001717 [
""""""" [1:

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

High Loty Medium

MNode 1 MNode 2 MNode 3
Category . % n Category . % n Category . % n
Bad 10969 &0 Bad 83378 31 Ead 41656 332
B Good 88.031 487 B Good 16622 B2 B Good 58.344 4E4
Total 31.858 547 Tatal 21.724 373 Tatal 46418 TaT
T T— T T—

g 1. e oAHEE Eg| 2E

Of o= L2l SJAEHE Al A0t 2|EEE 2/ BES oEst= QAEY Eg| 2

IF income = Medium
AND cards <5
THEN -> 'Good'

=
ne

0| ool = CHAID(Chi-squared Automatic Interaction Detection) Z&#S AFE3HX g
H EHOR At83sh= Z0|H, CHEES JHE2 IBM SPSS Modeler?| CH2 ZEHZ Qo= T
o=z NEELCH

BYg ojsfota TX Do YA ClOIEIS Olsfeior ELICL Of ool HloElE 2
s FEE BYULICL 012 TEJ} ASELICH

ot
=
N~
=2
flm}

Zc o8 2%

Credit_rating Mg Sa: 0=LtE8, 1=53, =23
Age Ltol

Income = =& 1=H3, 2=3, 3=%3
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Education usg & 1=05%u, 2=CHstu

Car_loans sk 1 tE M= 1=818 E£& 17, 2=27 04

—
-

22 =S AUA=SKRIE S8 = ¥2), otLIH HHIU=XXE S8 = EF) 0FE Xyt 2
oA CHES 2 DZHof| it s|AER| HEZ FYE HO|HHO0AE RX|IEELICH 22 O
7|1Z HIO|HE A8 &= HE AEXL HHES HHY SES dFY = A= ZEE HYsta
2Lt

QAEY EZ| REE AMESIH F I OFQ 1M EHE2 A5t E 7|24 R o5 +
AELICE.

O] AoilM= Demos ZCQ| streams St EC0IM AL 7tset AER, modelingintro.stra A& L
Ct. HIO|E TS tree_credit.savLICt XtMSH MEE= |5 H0|X]2Q] FDemos EHy o LHEgS &H=Et
AMAQ.

AERZES HMEHAR.

1. F HF0AM CIES MESHYAIR

o > AEE g7

2. E7| thet dxe] =7 2S00 ZA 142l 00|22 =251 Demos ECS MEHSHYAIL.

3. AEZ E0E F H SR

4. modelingintro.str HHZ F H SEISHAIL
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. UH Q= AA LE(O| B IBM SPSS Statistics H|O|Ef IHQ).

« HE E4(0: EE7 ZetshE OIolE Ry 5E #F)2 XS 24 Ex= /Y 2 2E
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O tree_credit.sav

:.. [p. Ereview] [ 2] Re_fre_sh]

FCLEQ_DEMOSYree_credi.say

Data Fllter | Types | Annotations

=

FCLEO_DEMOSHree_credit.sav | [:]

Impart file:

varighle names: (O Read names and labels (@) Read labelz a3 names

Walues: @ Read data and labelz @ Fead labels as data

|:| Usze field format information to determine storage

eyl

O 3 34 o AA LEE ZSshE 0| 7|

ZEOM HolH RIS LIEL= HF

ALY WO Lio| o) AIAE 27 S TN, B2 WS A8 53 )= £
olMel MZ CIZ (Ol BY, ¥ E= N8 WY 942)2 EFLICL aH BEE): AS 27 I

E)dME UME &M0 32 X2, S, £3)7t A= 63 17 A4S Zs= HOHE AL
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O [ b Read Yalues I Clear Yaluss I Clear All Values ]
Field Measurement Walues Ii=sing Check Fale
@Cred'rt rating &)Nominal Eadd Good.. A Mone @Target
@& nge &7 Cartinuous [20.00269... Mone ™ Input
@Income level d:IOrdinaI High Lowy,... Mone “ Input
@ Mumber of _.. &)Nominal "Lesstha... Mone N Input
@ Eciucation &) Moiral "High =ch... Mone N Input
@ Car loans &) Mominzl "Mane or ... Mane N Input
@ view currert fields  © Wiew unused field zettings
18 4 8Y ==oiM SE Y 93 Ze MY
2t HEOM RY LE= Y2 XHEO 4 HEV RHANM A= TIES
Aol M8 S5 EEoM SHZ H2FE ACH, of HEE= T U40| tiEs
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% Mumber of credit cards

Predictors (Inputs)*:
93 Educatian

Analysis Weight:

@\ Credit rating
& bge

{5 Income level
& Car loans

Targets®

)
£
)

Creditrating
bhjecﬁve: Standard model
& 4| &
(o [ Fun) _concel
J&l 5. CHAID 2

Al

© Use custom field assignments

@ Use predetined roles
Figlds:
Sort: (Mone
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O Creditrating

Dhjective: Standard model

Figlgs = Build Cptions | Madel Options | Annotations

Select an item:

Ohjective What do you want to do?
Basics @ -
Stopping Rules

Yhat is your main objective?

Costs @ Build a single tree
Enzembles Single Tree
Advanced Mode: @ Generate model @ Launch interactive session

l

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

©) Create & model for very large datasets (requires Server)

Description

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

o) () ()

EH
[=]

12l 6. CHAID 222

[n

~

il
0%
0o
=

O] oMz ErlE thestAl |XISH| i &2 A ot =9 A& HO|A &5 JIHAA E
2| d&S HMetLCH

2. Y 34 ol 2F0 Aes UHHAOH 2N SX FEE MESHYAIR.

3. HCiZ AH SMES MESHYA 2.

4. B3 2I0|M A HIAE $E2 40022 MHSIMAL.

5. XA 2I|0|M A HEE £E 20022 HESIHAIL.
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o Creditrating

eHAL
Ohjective: Standard model

Flelds Bunld Omlons Model Optlons |

Seled an rtem

et @ Use percentage

Basics L
-

| Stopping Rules

| “

Costs =

@ Use ahzolute value
Enzembles
fdinimum records in parent branch: 400
Advanced = 2 -E

dinirmum recards in child branch:

e

[ fol'4 ][h Run][ Cancel]

2yl

a2 7. QA EE

o

=e| ayol oiet EX J1E A7

of olol CHE 2E 7|2 SMS ABY 4 ABLICL TRt DS EYotEH NS S2SHIA
Q. (EE TCE OIPA Q2% CHEE 2D HHAE OiRolM NS Mo =8 M
S0 27 R0 AWS MESHIAIR)

B Fopz7|

MM ¢EoHH OfZEHOIN Ko Q2% Mt s DY TS0 DY L4300] H7tED, FME
SYY oo th3 YIS Tt AEY AT HAELICL DY NREAYS 22Y 2Y U
A2 OI9A QEF CHEZ ZctD FOIEI|(RY TISOM) Eo HIHHAM)S MESHA
2.
14
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| Streams || Cutputs || Models

Add To Stream o

Browyse [%

Rename and Annotate

it rating

’I{) Generate Modeling Mode
Save Madel
Save Madel Az

% Stare Madel.
Export PhML ... | |
A to Project

¢ Delete Delete

O 8 ZE HYE

]

CHAID U229l 32 22 HoM= & NE LA2=2 MEAIES EAYLICL 53] M2 O E Y

—/ —
T Zofl 7185te] Skel =20 JHE HREE X[Fots ol M8E & U= LT 72! MEYLICL

O Credit rating

)'&y lad File 1) Generate of view
-

Model | Wiewer | Summary | Seftings | Annotstions:

E- Income level in ["High" ] [Mode: Good |
. i~ Mumber of credit cards in ["Less than 5'] [Mode: Good] => Good
: ‘e Number of credit cards in ["5 or more"] [Mode: Good] => Good
Incarne level in ["Low' ] [Mode: Bad] = Bad
B Incame level in ["Medium® ] [Mode: Good |

Murber of credit cards in ["Less than 5] [Mode: Good] => Good

i Nurnber of credit cards in ["& ormore" ] [Mode: Bad] = Bad

12l 9. CHAID 2% 432!, 75 ME

ofi
)
|.|'|
i
I~
m
=
rr
2

TE HES QEZ0|N DY B DY AN Al oEHA0| MHH =
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i B9 & L.

Predictor Importance

Target: Credit rating

MNumber of_|
credt cards

I I I I
I oA S = 2l
f
Least Important |

Wiew: |Predictor Importance

]

I [
o .oz

16

gl 10. 05Hs FSRE KE
H2le] F0| BHOlA= ZF QAFEN ZQIENM LE

Ch =7 230IM &tli/=4 HOE AM8ste &3 =M =oAL HA6H0 7
gfLc.
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O Credit rating

|;.' File: @ Generate d Wie

CHATD

Modsl | “iewer | Summary | Settings | Annotations

B B @B fEE B

Mode D H

Categol % n |
Bad 40.944 703 |
B Good A9.066 1014 |:

Total 100000 1717 |}

Income level
Fddj. P-walue=0.000, Chi-square=481.198, df=2

HiFh Low hiedium

Hode 1 Node 2 Node 3

Category % n Category % n Category % n
Bad 10969 60 Bad 83.3ve 31 Bad 41656 332

= Good 89.031 487 = Good 16.622 62 = Good 58.344 465
Total 31858 647 Total 21724 373 Total 46.418 797
| = =
Humber of credit cards Humber of credit cards
Adj. Pwalue=0.000, Chi-zquare=28.696, df=1 Adj. P-value=0.000, Chi-square=129.197, di=1
Less tlhan i 4 or more Less than & & or mare
Node 4 Mode 5 Hode § Node 7

Category % n Category % n Category % n Category % n
Bad 1807 6 Bad 17080 &4 Bad 14234 30 Bad 56.023 203
B Good a7 403 225 B Good 8r.011 162 B Good 85 766 I35 B Good 43 977 230
Total 13 454 211 Total 158404 316 Total 15.958 174 Total 30 460 523

i

=470 dEfE 2™ 4209 5o ©
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=
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10
K
rin
jla-
kU
n
=2
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rot

Ezlo] 9I%S 2H K WM LS(C 0)= HoJE iz
O[E| MIEOIA AO|A0| 40% OINTH HRE 9IHOZ BRELICE Ol AT £
1

o
7t Mol = gelo 2ot HME MY & UK dHEXZS StHSLICH

2Lt o] WES DM 5 16% AN HESK Q7| M2l olZ0] Sy SHIE HS obgLith
BY0| BE HISE HANOR 0|5 HE YN, F2 FUS A Jh53t Clo[EN T|gtsiol 2t
AAES| JHsY H2 WSS SSIZE 0|Bojof BILICY,

22 YAOE AS0| £2 DUS NHEU(=E 1) CHCH(89%)7t HHol SHBiCE MM o 4
ReLICE J2iLE 0l2f3t TN 10% & 2% Ol40] HLMSLICE oi7IM HHS HAstelr| s
thz JlES M ZEE 4+ enter

20| B3 ASIIE Mo J|HSio] Ol2fE TAS £ I o] WF(=E 42 5R PRSI o
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M 97%=

=290 ol A
jg'c'?EE L:|:'%EI m %19

1
High

Mode 1
Category % n
Bad 10965 B0

B Good 89.031 487

Tatal 31.858 447
=

Mumber of credit cards

Adj. P-value=0.000, Chi-square=28.696, d=1

Lessthan & 5or tl"nnre
Made 4 Maode &
Category % il Category % 1}
Bad 2.597 B Bad 17.089 54
B Good 97 403 225 B Good 32911 2R2
Total 13454 2 Tatal 18404 M6
03 12. A50| &2 19| EZ| HY
St = HI(E 3)0 £3t= 40| tieiM =
oo M W ZFSotA FEELICE
CHAl 3t (0] B2 £E 62t 7)= E30] E = US
S OMof|ASE CHESHH M S50 58%01A 85%=
|
Med||um
MNode 3
Category . % n
Bad 41 BAE 332
B Good 58.344 465
Total 46,418 FO7
| =l

Mumber of credit cards
Adj. P-value=0.000, Chi-square=129.197, d=1

Lessthan b 50r mare
Mode B MNode 7
Categary % h Categary % i
Bad 14234 34 Ead ag.023 283
B Good 85 7B 234 B Good 43977 230
Total 15958 274 Tatal 30460 523
a3 13 B¢ 25 M9 EE| HY
C = =
XIZ27X 2o HE 2= 2I2ET EF 2o X8
o . P
HiSto] ot = fIYol2kE o|Fo| XHEE EE =H
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>]ud

|Numher of credit cards |Education | Car loans | $R-Credit rating | $RC-Credit rating |

S ar mare College More than 2 Bad 0.560 a

o 0r more College More than 2 Bad 0,560 .

5 OF more High school More than 2 Ead 0532

S ar mare College Mone ar 1 Ead 0532

5 OF more College hore than 2 Bad 0.560

S ar mare College More than 2 Bad 0.560

o 0r more College More than 2 Bad 0,560

5 OF tore High school More than 2 Bad 0532

o 0r more High school More than 2 Bad 0532

5 OF more College hore than 2 Bad 0.560

S ar mare College More than 2 Bad 0532

5 OF more High school More than 2 Ead 0532

S ar mare High schoaol More than 2 Bad 0.560

o 0r more College Mone or 1 Ead 0532

5 OF more High school More than 2 Ead 0532

o 0r more College More than 2 Bad 0532

5 OF more College hore than 2 Bad 0532

S ar mare College More than 2 Bad 0.560

5 or more College IMore than 2 Bad 0.560

S ar mare College More than 2 Good 0527 E

T 15 MdE 230 8 MRk g2 EAISH= H0|S
Ol&THE of|ZFgt2 ME= OtLX|gt B2 R0 AH gt33t ofX|ELCt olf= 2t CHAID
EOlE Lo =eE BHE80| U7 HZYLICE ojF2 71 LerAel et=1F X =|X|2t siE =
oM LHHX| 2E d=0Ms 2XRE = USGLICH HEK $2 H2 A5 24 F 16%E=
A%E AsheiLICE)
ol2fet &&2 XS] fo 2= =E7F =g B8 80l 100% 25 otX = 2go| & o
A EEIE O A2 27|12 AL 2gg = JAGLCh d2L ol2jet B2 je =&EE =
A2, CHE HO|E] MEO| CHd LeretEX] gfE == UGLICH
SHIE o|=0| ZotLt =|l=X] FEs| mrefsty| 28 Elol=28 HES olE 2= $R-Credit rating
o o] Mg S& w UiXsh= HZE 2o FAE ALY = JASLCH CAS 2M LEE
Agg = Uz W 22 LYol JACH O{7|M= 0| AE22 AL

2. BE HIAE M 2o AZSHAIL.

3. BM LES £ © Z2sin AHS F2ASAL.
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Credit rating \
Analysis
a3 16, 24 = HE
O] 2M0ME 24647l 2IZE F 18997H(77% Zx1he| AP ZHMA o|F3t 2to] M| BtSat ofx|E

| File | Edt

i =
‘ Analysis | Annotations.

| & cotapse an | | B Expand i

E-Results far output field Credit rating
B Comparlng FR-Credit rating with Credit rating

. [correct 1899 FTO7%
“{ Wrong 565 22.OE%
Total 2 4564

| 2ot= 23025k 2 ZEI RS FHStE O AFEE Azt SYsttts AMEZ HSHE LD &
H dEoM=s TEE =8 AIEoto] 23 8l Y7IE ¢ldl HIOHE X9 HEZ 2gY = US
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