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Cradit rating
""""" NodeD |
Category % n |
19 Bad 40944 TDSE
¥ Good 58.056 10141
1 Tatal 1UUﬂDD1?1?E
_____________ I__________.I_:'
Incarme level
Adj. P-value=0.000, Chi-square=481.188, df=2
| | |
High LD|W r-ned||um
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
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O tree_credit.sav

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

FCLEQ_DEMOSYree_credi.say

Data Fllter | Types | Annotations

=

Impart file:

FCLEO_DEMOSHree_credit.sav | [:]

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

e
L EF 472 TEOIN Ko SES UEHHs wE
12 M JHel B £ES ARSI
A WC(O: Lo] WE)= SIAE 2% S EEBIND, B2 WSO A8 53 o= £
olMel MZ CIZ (Ol BY, ¥ E= N8 WY 942)2 EFLICL aH BEE): AS 27 I
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[ b Read Yalues I Clear Yaluss I Clear All Values ]

Field Measurement Walues Ii=sing Check Fale
@ Credit rating 6‘5 Momiral Eadd Good.. A Mone @ Target
@& nge &7 Cartinuous [20.00269... Mone ™ Input
@ Income lewvel d:l Crdinal High Lowy,... Mone “ Input
@ Mumber of _.. 6‘5 Mominal "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

=
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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) () ()

M o

a2l 16. CHAID 292 L&, &

0x

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

Ohjective: Standard model

Flelds Bunld Omlons Model Optlons |

Seled an rtem

et @ Use percentage
Baszics

1

:Stopping Fules

1}

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

dinirmum recards in child branch: E

(o) () ()

O 17, AMEBHE E2| ZHdof| et X JE EF

Ef et 2AS 245t

74
HAE OlRolA AWS Mot

J

= 22 T E 2 Hlo| FItE[1, HYE
2 HHA0E BiX|ELCH 22 NREAYS EfH 22

7 1O 1L—
HEY of 38 EYSI= 2
AS OeA QER HRZ2 325t HOIEI|(ZE T EO|M) L= HEYUFIH2A0AM)S MEISHA
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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

o2l 18 BE Y E

]

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

u

72! 19. CHAID 2% 432!, 3% ME

2t oy E2| BOlY RE(F, £7t2 2EEX ok £2| S)o| F2 o £k 9%l 00|
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)
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i
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=
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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

34
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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
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M 97%2E MZES &

1
High

Modde 1

Category % n

10.968
89.031

Bad
B Good

60
487

Tatal

31.858 447

=

Mumber of credit cards

Ad]. P-value=0.000, Chi-sguare=28.696, d=1

Lessthan & Lit

or more

MNode 4
Category % il

Category % 1}

MNode 5

Bad
B Good

2897 B
97.403

Bad
B Good

17.088
82.911

54
262

Total

13.454

Total

18.404 316

=
T
=St

(=E 3)0l £ot= 40| ChsiM= oEH|
L|C}.

A g

Category

MNode 3

% n

Bad
B Good

41,656 332
58.344 465

Total

46,418 797

| =]

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

A
T MAd

=|
=

7)y= E20]

24

S50| 58%0A 85%= =0{Lt A HHAIZRASLIC

Lessthan b

50r mare

Category % n

Mode B

Category

MNode 7

% i

Bad
B Good

14234 38
86 766 235

Bad
B Good

66.023 293
43977 230

Total

15.958 274

Total

30460 523
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2l
|Numher of credit cards |Education | Car loans | $R-Credit rating | $RC-Credit rating |

S ar maore Collene Mare than 2 Bad 0.560 o
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 - |

O 25 YEE 230 8 MR gtE BEAISHE HOI2

OlACHZ o FZf2 MR E Ot X|gh B2 F=oA AN gtSat oK gL
EHold L= s
oA LIHX

AsE ARELCH)

SHIZ ofZ0| YOIt E=X| FYers| Tefet| Soh Hl0I2S HESKD 0l BE $R-Credit rating
o 30| Mg S T UhAISHE AZE 4O FIAS AN 4 UBLICL S| B4 CE
AFBE 4 s WM 412 WHo| 200 o7lME 02 XHSOR 4w,
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‘ Analysis | Annotations.
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E-Results far output field Credit rating
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“{ Wrong 565 22.OE%
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- customer_ic campaigﬁ ]responselresponse_date purchaze |purchase_date produd_idiRowid.[

il 7 2 ] Frullf a Fruld Frull§ 1 &

2 13 2 ] Frullg a Fruls Frullg 2

3 13 2 ] Frullf 0 Fruld Frull§ 3

4 16 2 1 2006-07-05 00:20:00 O Frul® 183 TE1

& 23 2 ] Frullf 0 Fruld Frull§ 4

E 24 2 ] Frulls 0 Frul® Frull§ =
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5] 33 2 ] Frullg a Fruls Frullg g

10 42 3 ] Frullf a Fruld Frull§ ]
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12 22 2 ] Frullf a Fruld Frull§ 11
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ad 32 58+ d 98 £F
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Clear Al ¥alues

Field lWeasurement ‘Yalues Mi==sing Check Role
{:’ customer_id ‘f Continuous [T 116993] Mane ® Mone e
{} campaign "b Mominal =Curr... T Mone b Input
{} response 8 Flag =Read= Mane @ Target
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{} Fiovavic ﬁ Continuous ; it Mone & None L
Eotar-Y .@ T ordicaaons rMnasl bl \- Irva :
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campaign Values

Measurement: @b Mominal ¥ Storage: % Integer

Walues:

©) Read from data Pass
@ Specify values and labels

Walues |Labels
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Check values:  |Mone 7

|:| Define blanks
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u response

Figlds | Model | Expert | Discard | Seftings | Annotstions

Estimated number of models to he executed: 9

Mol nalrlne: @ autn @ Custom

@ Use partitioned data

IE Build model for each split

Rank models by {Overall acCUracY X |

Rank models using: Training parttion @ Test partition
Mumber of madels to use: E

Eﬁ Calculate predictor importance

Profit Criteris (valid only for flag targets)

<] '
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Litt Criteria (valid only for flag targets)

Percentile to use for lift calculation: E

Lok J(® R [ cancel Apply
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( %“: . E !
; Estimated number of models to he executed: 9
LFieIds-] hlocel | Expert '[ iscardl' Settings “ A ations-]
— S—
Models used:
Use? |Model type |Model parameters |No of models
.
W l;?[‘ﬁ cs Detallt 1
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@ []
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B By
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Fields | Model Expert Discard | Settings | Annotations

Estimated number of madels to be executad: 8

Enzemble Settings -
-Flag Target

Ensemble method: EConfidence-weigr‘rted wioting 2.
If wating is tied, select value using:

@ Random selection © Highest confidence
© Raw propenzity
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|:,'. File f) Generate Qfgiew
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Model || Graph | Summsry | Seftings | Annotstions

Sort by: |oversll accuracy 'J! e Azcending @ Descending [ E] ] [ 2 Delete Unused Models ] g :Training set o |
Build Time flax fa Profit Owerall M. Fields Area nder
7 ; =
Hie [eiela ittt [mins) Profit Ooours in %) Cilbilehale) Acouracy Used Curve
¥ ;?E f 51 <1 4 906 567 ] 2203 92 861 10 0777
= ¥
[+ P)C,EF( CER Tree 1 3 4 602692 q 2778 92365 g 0924
=
[ )ﬂ"f CHAID Tree 1 3 4,145 665 g 2851 91 706 4 0827
=

s
NS
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E Analysis of [response]
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laa File = Edit

i .( 1
| Analysis | annotations

EIEY

[8; Collapse AII] [% Expand gu]

E-Results for output fisld response
Bl Comparing $XF-responze with response

. [Correct 12,534 9282%
| Wrong a70 TAS%
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building_type e /Y

year_built e o
volume_interior g =8

volume_other Xt 8l FIF HEQ 2B
lot_size A% 8X 37|
taxable_value i N ]

O|E0| property_values_score.sav®l ATO{Y HO|E MYE Demos ZCHO ZEEHELICE of7]0f=
taxable_value BE7t Gl= A 2o LS BEJF IYELICH THMl 7tAH0| LT HO[E MES At
85t HES st&ot <0 0| 7tH0| orA LEX[X| §i2 HEEE ATF0EY = JUAFLICH
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2sd 98
1. AFXHS| IBM SPSS Modeler &X|2[ Demos ZHO U= property_values_train.savg 7t2|7|=

Statistics ]II'OE AL EEE FIBHIAIR. 0] EHE HZSHY| flot ©H=7|2 MY FZ0|M
$CLEO_DEMOS/E X|HY = AUSLILE EAE 2 F20| MSaAIZF OtL2E S2HAI7F AFEE(0f
Of ghuct.)

() property_values_train.sav

[ # Previe w:l [ @ Refresh ]

FCLEC DEMOCS oroperty _values_train.say

Data Fllter T'fpes Annutatmns

i

Impart file: $CLEO_DEMOSJ‘prUperty_values_train Ay |

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

Walles: @ Read data and labels Read labels a3 data

|_:ﬂ Us=e field format information to determine storage

-
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{} property_id ‘f Continuous
@ reighborhood &’3 Maminal
@ building_type ‘f} Momiral
{} year_buit ﬁ Continuous
{} wolume_inte... ‘f Continuous
{} volume_other ﬁ Continuous

{} Iot_size ‘f Continuous

{} taxable_value ﬁ Continuous

Field '_ [ essurement

Malues _. _. Missing

[2,21418]
Bloament...
"2-onder-...
[1870,1992]

[138,1901]
[0,496]

[25,1310]

[40000,68...

%

*

Check
Mone
Iore
Mone
Mone
Mone
Mone
Mone
Mone

| Faole
“ Input
N Input
“w Input
“ Input
“w Input
“ Input
“w Input
@ Target

@ Viewy currert fields  © Wiew unused field settings

[ epot | eeet

3. & A £EE
4. MEY EHE £E
OJ gL,

4 taxable_value

|

Estimated number of models ta be executed: 7

Madel name:
E Use partitioned data
Build model for each split
Rank models by:
Rank models using:
Mumber of models to use:
@ Calculate predictor importance
Do not keep models if;

] correlation is lezs than

|:| Mumber of fields is greater than

|:| Relative error is greater than

(o) B fon) (comcn)

@ auto © custom

Correlation X

@ Training parttion

g

10

@ Test partition

]
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n taxable_value
f_‘ Estimated number of modsls to be executed: 7
s o 9| Setinge pancsins |
s Lo ==
Madels used:
Lse? [ Model type | Mode! parameters Mo of models
! | Regression  Defeut 1
[+ [ Generaized . Defaut 1
B "l
i \ S Defautt 1
i J'S:,?T CAR Tree Defautt 1
i if‘& CHAID Tree  Detault 1
i ﬁ- Meursl Met  Default 1
[] Restrict maximur time spert building & single model to 155 minutes
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n taxable_value

Estimated number of madels to be executed: &

Figlds | Modsl  Expert | Seftings | annotations

rEnzemble Settings -

The ensemble scores for & continuous target will be generated by averaging.

m Calculste standard error
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D taxable_value

©)=i0)

=
o
=
Y

{) Generate

o Flle

=

P

Model || Graph | Summary | Settings  Annotstions

[] [ > Delete Unused Models ] Wigw: | Training set J

Relative Errar

Mo, Fields
Uzed

Correlation —

- | @ ascending @) Descending

Carrelation

Sort by:

Builel Time
[minz)

adel

Graph

0162
n19

0913
o

=1

Regression 1

Eﬁf Generalized Lingar 1 <1
" 4
r

0.204

0892

=1

Y chap Tree 1
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=
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AAS DHIO| o MME WH ATOIL 09229 MEEUAZ $XR-taxable_valueets BEO| FItHE
LICt. Ol= Ml 7IX| 7HE Z2Eo| HeA LR =5L|C Eot dME Hes 2 BF BU K2
HAISHH 7|Et CIOJE MEO MEF mf ot 7HE RYECH o & g £ JSLICH
Analysis of [taxable_value] E]@
od Fle | Edt
Analysis ;i\.nnotations
[ 2 Collapse AII] [@@ Expand AII]
E-Results far autput field taxable_value
E--Comparing FuR-taxable_value with taxable_walue
¢ [Minimum Error 156049 854
i | Maximum Error 17EE56 403
i |Mean Error 0014
.| Mean Absolute Error 21353 524
Standard Deviation 3051:5.025
Linear Correlation 0922
QOccurrences 1138
a8 49. X5 At M3 AEE
ROF
-
SAE ALSI| 28] Xts <A EE ALESHY CHE ZREC| £E H|wdtn M JHe| Jh& Mot I
A2 MEStD AME Xs X 2E {2 el AEER0| 0§ FIIAMELICH
. N HUTE 7|F0Z T o, oty HO[E0N YBttE MY, 32N 9 CHAID 2HO| 43
O 7 FHo{%t&L|ch
o Y= ZE2 FUNE ZEEC a0t ;S LIEMHCH J[EF OIOjH MEO ME8E Wiz o &
S > JUSLICL AEXILl ZHIF 7Hstt oF Z2MAE XtSst= Al F2, o] M-S
AHESIH EFot o oF HES 0| =AY e 10| tREE29 MoM 2o RHE A2 £+
A&LICt.
H o5 & ASY oMol it xisetE 2R 61
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M 6 ¥ X= CIoJE| =H|(ADP)

=
2 71 W2 N0 ARQE= HHA F Lt
x 3 2

o

A

— T

S M 4 T U XS
=3

o

=

—

garer ME, EX7E JAAU K8 A ZX @2 TE THIY, HEY 32

ME 7|28 S8 g5 7N 89 XHYUS ANS2E M YLICL & XtsSotE HACE EE A
ot =BV +EAMYE MEotn HEY £ A SHALE, HEAYO| Ad 8 Sel=7| Hof At
thz HES 02| BHL AR = AFLIC

O| oloflM= ADP_basic_demo.strO|2t= AERE AMESIH O|= telco.savEt= HIO|E DYES EZESHO
DES ZME Mo 7|2 ADP LEE A8 HWAHE £

ot U2 IBM SPSS Modeler AX|9] H|2 ClHEE2[0] U}USLICE. Windows Al O 72| IBM SPSS
Modeler ZZ21# OS50 O2 ZH0| AMAZ £ JUELICE. ADP_basic_demo.str WAL streams
ClAE2[of USLICE

J

EZlg8 EMste{™ IBM SPSS Modeler MX|2| Demos CIRMEE|N U= telco.savE 7I2|7|1= £
E FIISHEAIR.

63



O — 2:1/ — (if'

telco.say Type

fter ADP - chiarn Mo ADP - churn Mo ADP - LogReg
L)

Pa 4 _"'[Q

After ADP - churn After ADP - LogRen

[ | a0 10
2 R =S L2 ol Hesin AUk ABHE M 23 B o 37 4EE 22
2 MFOIT HHS HAOR MWL, RE et WEo| Hge Yoz Mo} BHC

’* Read Yalues Clear Yalues Clear Al Yalues

Field -_ Meazurement | Walues : Mizzing Check [ Rale
T 2RI @ MU U, e L IFJUI. P
'@} loclang ﬁ Cortinuous [-0.10536... Mone b It
2 logtol & Continuous [1.74919... Mone “w Input
{1}} locyeciui ﬁ Continuous [2.73436... Maone A Irupost
\@}Iogcard f(:orrtinuous [1.01160... Mone “w It
{g}logwire ﬁCDrrtinuous [270136... Maone “ Irupoust
2 Ininc & Continuous [219722... Mone “w Input
@ custoat @ Mominal 1.0203.... Mone N Input
\@} churn 8 Flag 1.000 Mone @ Target |=

@ Viesy currert fields Wiew unuzed field settings

AR, 22 0|5 LM AE
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Nn ADP - churn

Epert analze Amoations.
Model name:  (©) Auto @ Custom |No ADP - churn

@ Use partitioned data
@ Euiled model for each split

Procedure: © Multinormisl ® Einomial

rBinomial Procedurs

Method:  |Enter Pt

Categoarical Inputs:

Field Name |C0r|trast Eiaze Category |

X o

@ Inchude constant in equation

a1
2>
)
=
H-
n
i

o HoM 7|2 d¥s 2tz F0 &% 8l Feke

o =
T i |
TdE 25 RXSIHM HO[HE EA45t10 FHISHAR.

o —
6. =X ®of M /0 A= HIolE 2AS S=ot0 HO|EE EMot Me|stHAlL.

H 6 & XS Clo|E| =H|(ADP) 65



Luto Data Prep

‘ ¥) generaste & view

Automsted Data Preparation can recommend data preparation steps that will speed up model building and improve predictive power. This can include transforming,

constructing and =zelecting features. The target can alzo be transformed.
‘What is your objective?
@ Balance speed and accuracy
Transform the data with an emphasis on building models with & balance of speed and accuracy.
@ Optimize for speed
Transtorm the data with an emphasiz on building models as guickly as possible.
@ Optithize far accuracy
Tranztorm the data with an emphasiz on building models with the grestest predictive povwer.
@ Custom analysis

Chooze thiz option to fine tune the algarithm on the Settings tab.

Eaje=

2l 53, ADP 7|2 =27

Hiole M2|el Zut= 24 "o EAELCL EE X2 292 41719| Clo|H EEE ADP ==
2 7bM23 197471 MEIE &7] ?lol HEEJASH 3747t AEEX| g1 ANEU[SSE EAIRL
Ct
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./ Auto Data Prep

@ | ﬁgenerate Jgiew

oo

e L
Field Processing Summary Predictors Recommended for Use in Analysis
: Predictive Power
Fields N
Target: churn
Target 1
Predictors 4 transt?:rurgga_y
Egquipment__g
rentr;IL'é
Total 38
Internet—g
i loglong _,
Original fields 19 transformed_&
(untransformed) Electronic_g
billing
Predictors recommended Transformations of 19 Calling card 5
for use in analysis original fields bl
Level Of_{l I
o education
Derived from dates 0 e :l
and times transformed
I i
Constructed 0 trani%‘?rﬁéa‘f :l:
Customer_g f
category_.é ' ' ' '
T f f f
Predictors not used 3 0.0 02 04 06 08 1.0
‘...........................(........;
Least Important Most Important

Wiewy:  |Field Processing Summary ™ -Resg_ Wiewy: | Predictive Power ™

T2l 54. HlojH XN2| 9

7. 2XAE LEES ADP Lo GHBHAUAIR.
5. RXAE LCOM RY B2 S2Uelo] 0] ZRANES MHSHIAQ. YA 0[S LM A

Ext @9l 5l ADP O] - MH|A HSXHE HHl= DS MEISIMA|IL.

H 6 & xts clolEl EH|(ADP) 67



[ After ADP - churn

W |
s o g s

hodel name:  © 2uto @ Custom

After ADP - churn

@ Use partitioned data

Build model far each split

rBinamial Procedure

Procedure: @) Muttinomisl @ Binomial

Categarical Inputs:

Field Mame | Contrast

Eaze Category

Include constant in eguation

EE YEL: HW
L § EXAS RYS Mysio) oY
Y a0 £7tgLict
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telco.say Type Mo ADP - chiiin
*

Auto Data Prep fter ADP - chian Mo ADP - churn
*

P f

After ADF - churn

v Q

Mo ADP - churh Mo ADF - LogReq

v — &

After ADF - churn After ADP - LogRen

M

a2l 57 28 LE H

ADPO|M THAE|X| @i2 RES 2M5IH 7|2 E8Hs
I.

EIS A o RHo| FATIE WS (H

AFESI ZX|AE 9| EY

M 6 & A& CIo|E Z=H|(ADP)

LEE Sdi Ho]
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I File | Edit
File |5 E

Analysis w e

E-Results far autput field churn
E-Comparing $L-churn with churn

: | Correct | 106 10.6%
:-| Wrong | 804 B9.4%
Total 1,000

o)

O% 58 ADPOIM THME|X] §i2 2 Zat

S =

= ADP €3S Sdfi Ho|HE &

7|
¢ DS YUSS EASLICE

0
rot

I ADPO|A| ItME 2
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[&] After ADP - LogReg

;;. File |5 Ecit
AnalelS Annotsmons

[8: Collapse AII] [% Expand AII]

E-Results far autput field churn
=8 Companng FL-churn with churn

e

Correct 785 TH.A%
- Wrong 22 M 2%
Total 1,000

EH O|20| AL SHSS YBot= O #A0| JqAL EF REEZ HHStOX o= ER0= 22
AH| &F EHSt= 20| FESICH= Z10| 2HAISHLE G2 29| H|0|E{E Z=H|d0F St= AR0= Al
Zt0] E0{ECtE Mol ADP = E7F HEO| Q&L|Ct

IBM SPSS ModelerdAl AFEE DEZ diHo] £35tN ECHo| CHet MEHES MX| C|AZ=Q
\Documentation C|ZIEE[0|X AR Jls° IBM S

Z21t7t ot HIO|Eo|2h 7|geiti= S FSHYAL. ZAO| HMAMM Z|E} H[O|E{0]
OtLt & LetetE|I=X] BototeE OE|M ES A8 43 8l 48 SHRZE 2 IZE MEAN
I.

m ne

H 6 & xts dlolgl EHj(ADP) 71
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H 7 & 248 tlolg =H|(HIOIE HE)

Ol ZE LE& IBM SPSS Modeler2 7tM Q= H|O|E0f CHet Xl X
LICt GIO|E AE E1 M7t £7| 0| HE A0 AFRE= HL 2 Ho|fe E
3 BX OjIQ U QA2 HAISIH AMEXIZE 2FZf, oMK W 2o et M2[E K™
J[= BRI 5F Y&LICL

AN oo AAH-d

O| M= telco.savet= CO|E MAS EZESH= telco_dataaudit.strO|2t= AEZS AFRBILICE 0]
ot A2 IBM SPSS Modeler AX[2| 2 CIAE2Z[0| UAESLICE. Windows A% O|F2| IBM SPSS
Modeler Z23 JF0M 2 ZH0| HMAY = JUSLICL telco_dataaudit.str THH2 streams Tl
HEZ|0 UASLICE

AEY =y
1. AEZIZ ZMSH™ IBM SPSS Modeler &X|2| Demos CIRIEZ|Of U= telco.savs 7127 |= E
A oY AA LEE FISHYAIL.

-8

@) — (=) — » |BY

telco.sav / Type 42 Fields

—»

—%

Missing Yalue Imputa.. (generated)\ Anomaly

=T

2. Q¥ LEES FUM6l0] WES FORLD cumE HY BER XFSHIAI(SE = tiah. o] T
Jb SYUS thyo0| BT C12 RE WSO tiofMs 20| YHoR MHEofof BhLitt
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k E Clear Walues Clear Al Yalugs

Field Measurement ‘alues Mi==sing Check Fole
VI:UIII @ riay [RE) e - IFJUl 7
@ loglong f Continuous [-0.10536... Mane N Irupoust
2 lagtal & Cortinuaus 174919, . Mone M Input
\@} logecui ‘f Continuous [2.73436... Mone b It
{{'}Iogcard &Cominuous [1.01160... Mone b It
\@}Iogwire f(:orrtinuous [2.70136... Mone b It
& Ininc & Cortinuaus [249722... Mone N Input
{} custoat &f} Momireal 1234 Mone b It
{} churn 8 Flag 140 Mone @ Target  |=

@ Viewy currert fields  © Wiew unused field settings

= A [ 5 = = = =

3. EE =T #F0| SHIEA HoEU=K &elstdA 2. oE =0, 2i0] 0 & 12! tREES EE
L I S A o E — [ .
£ B0z UFE 4 oLt HEn 22 5F "EE £ ol o] e ¥E WER AFsE
20| o Fefehlct

h Read Values Clear Yalues Clear Al Walugs

Field Measurement ‘alues Mi==sing Check Role
{2ed Sl Ordinal 12345 rane M It e

{:}employ ‘&Cm'rtinuous [0,47] Mone N It

{{‘}reﬂre %Nominal 0010 Mone “ Iruporst

{}gender &Nominal 01 Mone N It

% reside ol Oreinl 12345,.. Mone N Input

{}tollfree 8 Flag 110 Mane S Inpaut

{}equip 8 Flag 140 Mone “ Iruporst

{:}callcard 8 Flag 110 Mane S Inpaut x|

I3 wirslrss 2 Flan 100 Mone M Ineust s

@ view current fields Wiew unuzed field settinos

a3 62. 58 =& 483

o o o = o o . = o
B ®ARSE 24(0/1 )2 71X OF EEo et E42 HESHRH ¢ € §HE 2251 2
= & S o = = S = <+ o
E dig @ J7IEe= " OhZ Shift 7|5 AIESIH HEY 7|15 25 MESIYAR. OF O+
o -+ A o -+

oA QEXZ ohEz MHEog 2siel MHE WEo| £F +F EE J|EH 348 HASHY
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HaMo| zetst=&E A% "olM 712
Al FolEl i HEO|EZE XtElE 2

o

O|e HAE =5 AEZI0| HZSIMAIR. 2E TEE
M™Z OHE FHMAL. churnO| 8 & '—Hoﬂ*‘l ASHA
He|0|2 ArZElLICE.

42 Fietds

_

Setting= || Quali HQ w!mmﬂij
ty Output  Annotation

Uze custom fields

@) Default
=
i
Dizplay
|
i [¥ Graphs [ Basic statistics [ Advanced statistics

|:| Calculste median and mode (may slow performance an large datasets)

Cancel

Lo (mn)

2 63. Ho|E HE &, X
=2 HoM BEZL, o|AX| B SHgtE &AsH| gt 7| 1ME O02 10 AlZ S5
Q.

H 7 & 248 dlolg FH|ClolH HE) 75



76

~Mizsing Yalue

3] (]

Calculate:

@ Count of records with valid values

m Breskdown counts of records with invalid values

routliers & Extreme \alue:

Detection Method:

(@) Standard devistion from mean

Outliers: Extremes:

@ Intercuartile ranges from upperdower quartiles

Oitlisrs: 1.3 :

Extremes: 3.0 :

Mote: Selecting Irterquartile range may slow performance on large datasets

2l 64. HIO|E] HE &, ZEZ &

=S A%t

IBM SPSS Modeler 18.1 OHZZ|H|0|M QtLEA

[
c

H ol dE E2teXIt EA|ELC



Data Audit of [42 fields] E}}

| File | Edt £ Generate

Field | Graph Measurement i Tz | Mean Sid. Dev | Skewwness Unigue | “alid

_A.
3 region M @ Naminal 1 3 = s o 3 1000
{}tenure m fo:rrtinuous 1 72 35526 21360 o112 -- 1000
<2 age w%[ﬂﬂﬂ 47 Continuous 18 i 41.654 12.559 0357 - 1000
<3 martal D_u & Flag 0 1 N . " 2 1000
'{:} address _ h ﬁ Cortinuaus u] a3 11.551 10.087 1.106 - 1000

& incame & Continuous 9000 1666.000 TT535 107044 E.543 22 1000

[4]

Vndicates a mutimode result  ? Indicates a sampled result

O& 65. IO HE HEIRXA

| statistic |
Min

M

Sum

Range

Mean

Mean Std. Err.
Standard devistion
Yariance
Skewness
Skewvness Std. Err.
Kurtosiz

Kurtosiz Std. Err.
Unicjue

“alicd

2 66, E7| EA

31 =0 = o 3

AP EOMolM oo MUY JEE = H St Y XtEQ A 27| HEE & + USU
Ct. churnO] 2EZ LHS| fe&iet iy HEO0|E2 XAS22 2H|0|2 AFZELIL, TR

5
a —_—
=2 A8 EE 8 gte] EAE EZot L HE ZE HFE SE6I0 AEE F

H 7 & 248 dlole zHHolH HE) 77



ledFile | = Edt  §) Gererate  of View

B

churn

Ono
Wves

tenure

a2 67 TE SlAEIH
EE OfLh Olyol Hulds MENSt] ZbZfof Cidt J2in =25 MAE + JABLICL YHE LE=
AEY HHAO HiX=H £F JMZTE CHA ZEot7| ofs 2E-0M Fota 4 UASLICH

lad File | Edt &) Generste

Bt W Mizzing Yalues Superhklade

Cutlier & Extreme Superhlods

Field | oo _ I max | mean | staDev | Skewness| unigue | wvaid |
T Mizzing Yalues Fiter Mode i
{} region Mizzing Yalues Select Mode 1 3 o o o) 3 1000
Reclassify Mode
Einning Mode |
3 terure 1 72 35526 21360 0112 - 1000
Derive Mode
Graph Cutput
3 age Graph Node 18 ki 41 554 12558 0.357 o 1000
3 martal ._l % Flag ] 1 o o = 2 1000
{} address ii f Continuous o 25 11591 10087 1.106 - 1000
& income | ¢ Continuous 9000 1668.000 77535 107044 6643 £ 1000
I~

Indicates a mulimode result  ? Indicates a sampled result

a2 68 J2iT LE WA
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, SEEl 2 200 tiet YEE EAIRLIL

Data Audit of [42 fields] SO
i File | Edt ¥ Generste =
':.._..:_, v y
| Audit| Qualty | Annctations |
Complete fields (%) Complete records ().
Field [ Measurement [ Outliers Extremes Action Impute Missing [ Method
{} redion &) [Morminal - - - Mever Fixed o
{}tenure f Continuous o 0 Mone Mever Fixed
age f Continuous o 0 Mone Mever Fixed
{} marital 8 Flag - - Mever Fixed
{} address f Continuaus 12 0 Mone Mever Fixed
@ income f Continuaus 9 & Mone Mever Fixed
{} ed ;[I Ordinal - - Mever Fixed
{} employ f Continuous g 0 Mone Mever Fixed
@ retire @5 Nomingl - - Mever Fixed
{} gender &5 Morminal - - Mever Fixed
{} reside ,{I Ordinal - - Mever Fixed
{}tollfree 8 Flag - - Mever Fixed
{} Euip 8 Flag - - Mever Fixed
{} callcard 8 Flag - -l Mewver Fixed
{} wireless 8 Flag - - Mever Fixed
@ longmaon f Continuaus 18 4 Mane Mever Fixed
@tollmon f Continuaus 9 1 Mone Mever Fixed
@ equipmaon f Continuaus 2 0 Mone Mever Fixed | |
cardmaon & Continuous 11 3 Mone [Mever Fixed | l:
5 ¥

a2 69. HIOJH HE H2tRK, 2 H

H 7 & 248 dlolg FH|EloH HE) 79



[ElData Audit of [42 fields] #2
1 File | Edt ¥ Generate
Complete fields (%) Complete records (3%):

_ Field ':_ Measurement || Cutliers | Extremes || Action | Impute Missing Method . £
{} redion &1_) Morminal - - - [Mever Fixed =
Q tenure f Continuous o 0 kone MNever Fixed
{} age f Continuous o 0 Mone Mever Fixed
3 marital & Flag = oE Blank & Null values  [Fixed -

{} address f Continuous 12 0 Mone Mewver Fixed
@ income f Cortinuous 9 B Mone Mever Random
{ped ol ordinal s ool Mesver Expression...
{3 employ & Cortinuous g 0 Mone Mever Algarithm
@ retire &1_) Mominal - - Mever Specify... %
{} gender &1_) Morminal - - - Mever THERT
{} reside ,{I Ordinal - - Mever Fixed
{}tollfree 8 Flag - - Mever Fixed
{} Euip 8 Flag - - - Mever Fixed
{} callcard 8 Flag - - Mever Fixed
{} wireless 8 Flag - - Mever Fixed
longmaon f Continuous 18 4 Mone Mever Fixed
@tollmon f Continuous 9 1 Mone Mever Fixed
@ equipmon f Continuous 2 0 Mone Mever Fixed
cardmon & Continuous 11 3 Mone Mewver Fixed E
. ' [H]
33 70, oix| gy Me
- i -
olLt ool EEO| CHal CHX| &S XFet LiE 2FwU +H =8 44
.
MESHEA 2.
MY > AXZ 4T =C
[@ Data Audit of [42 fields] #2
1giFle | = Edt  §) Generate
[ Qusity 1 Missing Yalues Superhlode %
Cutlier & Extreme Superhlode
Eompleterickdtic. s Mizzing “alues Fiter Made 1
_ Fiedd MisSnogates solettihoce Extremes Action Impute Missing Method
{} region & Reclassify Mode -=|-- Mewver Fixed o
{} tenure Ry . 0 Mone Mewer Fixed
{} age B g 0 Mone Mever Fixed
{} marital % Derive Node - Elank & hull Yalues Fixed X
(} address L 0 Mone Mever Fixed
- Graph Output .
@ income = & Mone Mever Fixed
Ped ] GraphMode - Mever Fixed
{} employ T COMinuUouE =] 0 Mone Mewer Fixed
@ retire &7) Mominal - - Mever Fixed
{} gender &7) [Morminal - - - Mever Fixed
{} reside ,{I Ordinal - - Mever Fixed
Q tollfres 8 Flag - --|-- Mever Fixed
{} Euip 8 Flag - - - Mever Fixed
{} callcard 8 Flag - - Mever Fixed
{} wireless 8 Flag - - Mever Fixed
@ longman f Continuous 18 4 Mone Mever Fixed
@tollmon f Continuous 9 1 Mone Mever Fixed
@ equipmon f Continuous 2 0 Mone Mever Fixed
cardman f Cortinuous 11 3 Mone Mever Fixed lz
. [r

a8 71 4 == WY
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ddE a0 o0t AEY MHAN FIHEH 6{7|M O|F AE-| FI75H0] Het

[

o
i
00
ot

o
il

1
:

Iy @ e
_ —_— ) — G

telco.sav / Tiipe 43 Fields

= Lo

Missing Yalue Imputa.. (generated)\ Anomaly

a8 72, 2% M 250t s AEH”
+H LE= 2HZE RFE HIS +Pots 29 LES EYYLILL +H LES HYSIY SHHE
SEotH &3 YHS ol + ALt

— Ay —— Ay

From Stream equipmaon Model

schele N —» C"

Fill equipman Fill loglong Filter termp To Stream

HE =0, €1elE SEE MESHH UiXlE &4 E=9 3, s A5 ZHo| o3l o|=E Ue=

—— HA

CiAlsts ME =9 &H 22 C&RT ZHO| JAFLILL HSS FIMXZ ALEX Folstr| 2l
|

= = =
=0 L= o §EF LEE FIt, HE E= HAY = JUSLICH
e Mef e EE =SS MN3I0 ZEY0| Ys BE EE YIS HHY 4+ YSUCL 6E
S0, 22 MUET XFEE AUED ¥2 25 HES THIY = JFLICH
Generate Filter from Quality

mode: @ inciude O Exclude

© selected fields

@ Fields with guality percentage higher than % ﬂ

H 7 & 248 dlolg FH|ElolH AE) 81



A ol ACtzte O AlSH did ot A OolA Zt ol ol x|t
Olef%| 8l S22 RAR HECZE Mg + ASLICE 2 B=o tis] #E =X|(EH
[C OSS E\E o) A CE AMAMG 32 MRS A olA
L= 2y S X&8stn I LEE MMl Hetzg HEY o+ JSLICH
Data Audit of [42 fields] #4
lgd File |5 Edt ) Generate
o y T
ILAud'rtJ'E sty ]! an Mizzing ‘alues Superhlode
: 2 Qutlier & Extreme SuperMode %
Compiete fields (%) Missing alues Fitter Mode 1
_ Field MesiuRiallespseat Rode) Edremes Action Impute Missing Method
(} redion & - - Mever Fixed o
(} tenure 0 Mone Mever Fixed
(} age 0 Mone Mever Fixed
{} marital & - Mever Fixed
(} address 1] |Coerce Y|Ei|ank & Mull Wal... Fixed
@ income & Mone Mever Fixed
(} & i Srapn Node -l Mewer Fixed
(} employ T COMinuous g 0 Maone Mever Fixed
@ retire &_\ Mominal - - Mever Fized
(} gender ‘%_\ Marminal - - - Mever Fixed
(} reside ;[I Ordinal - - Mever Fixed
(}tollfree 8 Flag - - Mever Fixed
(} Euip 8 Flag - - - Mever Fixed
(} callcard 8 Flag - - Mever Fixed
{} wirgless 8 Flag - --|-- Mever Fixed
@ longmaon f Continuous 18 4 Mone Mever Fixed
@tollmon f Continuous 9 1 Mone Mever Fixed
@ equipmon f Continuous 2 0 Mone Mever Fixed
cardman f Continuous 11 3 Mone Mever Fixed
@ wwireman f Continuous g 1 Mone Mever Fixed
@ longten y Continuous 20 4 Mone Mever Fixed
@tolnen f Continuous 18 2 Mone Mever Fixed
@ equipten f Continuous 16 3 Mone Mever Fixed
carcten f Continuous 11 & Mone Mever Fixed
@ wireten f Continuous 22 3 Mone Mever Fixed | |
ine: Flar -- -l Mever Fixed Bl
- I |v
T 3
n
a7l 75 EBE E 44
ZIAIE ° AH A CE AEZ2 X718 = HMS S SHSE A OlA g
HAE 220l WHE == AEHO FUieh 20 242 AL TEE + AsLCh B
Al S22 db o= EH CC AOto HIEH S 295 2 XJIE St
& o= 2, 2 U8 E= U2 7B YYS AE0t0] H0IHE FIHZ MEY
Ct.
£ YA [ —
B — (") o |EX
% y LA  —
telco.sav Type 42 Fields
F B
Missing Value Imputa.. (generated)\ Anomaly
oy
RElm
churn
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Modeler Z=21 OF0|M C2 EC0| ML = USLICL druglearn.str U2 streams CIEE
2off UASLICEH

20N AFEEl= HolE EEE Ch3ak 2L
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de H = of
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JHHmMY LES ARSI FEX0 Qv HiE BAE C0|EE 8 = USLICHL 24 HE 2/}
of LEE UL J|2XHeE 0| LEE XSt EAYY| B2 A8t EEOAM JHHIY &
£ Fte = JAELICE I3 OhF, M2 HiXE =E2 & B 22610 et dXE HHAlL.

M2F 7135 )2 HAIE oHY MEH2t HZ QEBZXo| thXZE Z2I810] IBM SPSS Modeler?t AF2XtQ)
AAR0| HX|E CIHMEZE HOIEMAIR. Demos CIMERIE 1 DRUGInO|ZH: IS MEHSHY
A2.

oUoA EE O|F ei7[7t MEHEJA=R] =Qlstn Wa st dxtof] 2EE HE 8! o] A=K =
QB AIL

L4 var. File

4 [P Ereview] [ B Refre_sh]

FCLED_DEMOSIDRUGT R

File | Data | Fiter Types  Annotations

—

File:  [BCLEO_DEMOSIDRUGIR | [:]

Age, Sex BP,Cholesterol  Na, K, Drug
23,F,HIGH, HIGH,D0.792535,0. 031258, drug¥
47 ,M,LOW, HIGH,0.73%309,0. 056468, drugC
47 ,M,LOW, HIGH,0.697269,0. 068944, drugC
[A1

[F]

[ Read field names from file [ Specify number of fields 1 :

Skip header characters: ns ECL comment characters: I:'

Strip lead and trail spaces: @ More © Lett © Right @ Eath

Invalid characters: @ Dizcard ©) Replace with

Encoding: I_Stream defaut ™ Decimal symbal: |Stream defautt ™

Delimiters Lines to scan for type: E

[ space (¥ comma  [[] Tab [ automatically recognize dates and times

Eﬁ Mewvline EI Cther Cuotes

D Mon-printing characters Single gquotes: iDiscard = |

|_—_| Allowy multiple blank delimiters Double guotes: !rDiscard h |
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FCLEO_DEMOS/IDRUGTn

e oon e Tyes amctons.

o
Field Override Storage | Input Format
Age | ¥ Integer
Sex E| |
BP ] .
Chalesterol ] |
Ma i
K [l
g 0 b

@ wiew currert fields  © Wiew unused field zettings

| Field —

[ MeasUrement

i| Walles

| missing |

[ Role
{} Age ﬁ Cortinuouis [15,74] Mone .\ ImpLt
(4] sex & Flag MF Nore e input
[AJer @b Naminal HIGHLOW,... Mare N input
[a] cholesterol g Flag MORMALMHI... [Off = [Hone M Input
3 Na & Continuous [0.500169,0... [on (%) Mone ™ Input
@ K & F:loﬁijng.ous [0.020022 0. f ot % N:one \ Inpu‘t
_@_Drug a) Tominal (drugd drug... | Specify... Maone \ Input

@) view current fields

@ wiew unuzed fisld settings
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clolg = 2=25t0 T oigt M S2S thMotl HESHAIR. ME 72 Ho|H HES| =
H #E E= A8 fYQ HEa UELLL /Y BS ALS0HH HO|Eo HE RO gt XiAle
HEE & & UASLICE Lot & 7S MESHEH AMEXIE 2F S0l MESE AYE J|HeZ 3¢
2t 20 cist A gtE & 5 ASUCL o] ZZNAE AAHAS R BLCE

HIOIE 7t

O[F| ClolH mMYS REJYCH LR 2L s of =0 22 gfLct o JHX| HEH2 HolE =
CE Zotdt= AERS Hysh= AULICE AER0 HO|E =EE BiX|SI2{H T2 E0M Ot0|2S
& B 22U 0|2 S0IM HHA0 52 HAIR

5=
=B
55

DRUGTR Tahble

T2 81. HIojH a20 HEE HO|E L=

File  Edit Inzert “iew Tools  Superflocde  Window  Help

NEHEeEXBhRE e RO MS k(R

Fun the current stream

Tahle (7 fields, 200 records) #2
g File |5 Edt ) Generate
| Takile || Annotations
N ) EEEE Age |Sex |BP Cholesteral |Na |K |Drug |
; ) 1 2 HIZH HIGH 0.793 0.031 drug’y’ e

2 47 W LOWY HIGH 0.739 0.056 drugC

DRUGTN Tahle 3 47 M Ly HIGH 0.697 0.059 drugc
4 2B F MORMAL HIGH 0.564 0.072 i
& 61 F  Low HIGH 0.559 0.031 drug'
(5] 22 |F MORMAL HIGH 0677 0.0va druig
T 49 |F MORMAL HIGH 0.790 0.049 drugy’
g 4 Lo HIGH 0767 0.069 druaC
&l B0 W MORMAL HIGH 0777 0.051 drugy’
10 43 M Low MORMAL  0.526 0.027 drug'
11 47 F Loy HIGH 0.596 0.076 drugC
12 34 F  HGH MORMAL  |0.658 0.035 drug'
13 43 M LOWY HIGH 0.627 0.041 drugy’
14 74 |F Loy HIGH 0.793 0.035 drug’y’
13 20 F MORMAL HIGH 0.5625 0.065 druig
16 16 F HIGH MORMAL  0.554 0.054 drugy’
17 B9 M LCWY MORMAL  0.549 0.0v4 L
18 43 W HIGH HIGH 0.656 0.047 drugd,
19 23 M Low HIGH 0.559 0.077 drugC
20 32 |F HIZH MORMAL 0643 0.025 drug’y’ E

21 82, £ BSoAM AEZ A
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2] 7kX| JeiZE HMSELICL & =01, 2t &4=0l| #H3st= &Xte HE2 HedH B2X LEE

AFESHAIL.

kd Drug

Field: Drug

Flot | Appearance | Cutput | Annctations

Piot: (@ Selected fields &1l flags (true vallues)
Field: |8I Drug [vE ]
overl{ @ natural © blame © Type [R5
(none)
Col
olor. 8. e
Sher
1l cholesteral
Sort: gl Drug I
a3

I____I Proportionsl scale Drrug

a8 83 e EEZ drug
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o File = Edt 1) Generate
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Yalue - ! Propartion [ £ i[ :

drugd, -
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drugc -

drugx T ]

arugy T T

15
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80

7.0

455
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oh @S &

CIOlE el "2¥"S If
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—
HtEotd B & C =0 7tE &

finl

| =20[ ELUCt o] JeiZ= BtXtS0| v of=ol JHY

1o File

|j Edlit ) Generate

~ Field — | _||— Measurement I h || ] Mean i| Stad. Do [
3 onge 1 & cortinuous 15 16.544
@ Sex 8' Categarical
@ EP 8' Categarical
@ Cholest... 8' Categorical
B Na 1 ¥ Continuous 0500/ 01139
Bx | & cortinuous 0020 0018
[a] Drug &l categorical
1 [¥]
1ndicates a multimode result 2 Indicstes & sampled result
a8 85 HiojlH dE At
e BE Lo BX 8l 32RO =0 MESHA| metsto|
1 AW 4 ABLICh djolE s2 & o
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@ Web of BP x Drug : Absolute
lad File |5 Edt 1) Generste  oF View 8 weh =Lk
|Graph Annotationsl
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9
drugh LOwW
=}
drugBe MORMAL
o
drugx
drugC
dri  Hide
Q&P Hide and Replan
| Y. e | 7] | 1 | | | I K :‘:.
15 17 19w 2 23 25 7 29 3 33 35 37 39
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Derive as: Formula

| =eftings || Annotations

Mode: @) Single © Mutiple

Detive field:

Ina_to_t¢

Derive as:  |Formula 7
Field type: i-f/’:Defaultb v,

Farmula:

Mak

a2l 90. o L& mME
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=
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Fields: & in, 2 filtered, 0 renamed, B out

Filter
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—
e
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R

X
—

@ wiew unused field settings

Figld

@ View current fields

Fitter Annotations
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K
Ma_ta_H
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’ § = P Read values | Clear Walues | Clear &1 Values
Fieldl Measurement Yalles Miszing Check Rale

3 nge & Cartinuaus [15,74] Mane ™ Input

@ Sex B Flag MIF Mone “u It

|a] P @5 Mominal HIGH,LO... Mane ™ Input

|&] Cholesteral | i Flag MORMALY.. Mane N Input

@ Drug &; Maminal oL o, Maone N nput ¥

#3 Ma_to_K & Continuous [6.265724 .. Mane N Input
@ Target
®) EBcth
© none

@) view current fields Wiewy unused field settings @ Partition
B o
== Sph‘t

IR
i Record D~

'

e — &
\ A

CRUGTN Ma_jo_K Filter Type

e\
45

MNa_to_K

a2l 95, C5.0 =E =7}
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HE ojHo|
Streams | Outputs || Models |
&--rf‘
Al To Stream

d

Browse %

Rename ancd Annotate
@ Generate Modeling Mode
Save Model
Save Model &=
% Stare Model...

Export PhabdL ...
Aciel to Project
X Delete Delete

g 96. 2 ZorE7|

=
N BE EE HOIET|IS MHSHIAIL.

E- MNa_to_K == 14.64
“- Ma_to_K=14.64 = drug

2El 228 £ = AFUICHL No-U-K H[E0| 14.64 O[2H0O[H 0HRtQl ALEQ F2,
o

| —
=
Lto|7} o= MElE ZFYLICE MY Mol B2, ZEAHE +F0| 2M9| oFHS ANMH
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Model | viewer | Summary | Seftings | Annotations

E|.

- Na_to_K <= 14 64

B BF = HIGH
Age == 50 = drughA
Age = 50 = drugB
B BP = LOW
¢ i Cholesteral = MORMAL = drugX
. Cholesterol = HIGH = drugC
i BP = NORMAL = drugX
- Ma_to_k = 1464 = drugy

dHEZ 2 5 AFLICL oIIM= 24 ¢

= - ToEr—
1GH u drugB 41.026 16 l—
= drugC oooo ol EF :
W drugs n.ooo 0
m drugy 0o a _ Catego
Total  18.500 39 :gf“gg
= L rug
= = 500 ® drugC
B drugs
W drugy
Total
F
Catego
B drugh
ORMAL— " gmgg
Mode 1 Mode 4 idrugx
_Category % n _Category % n o gy
B drugh 21101 23 B drugh gooo o Total
~ _ |mcorge 14T 16| : ® drugB 0000 D L=
- . = 14BHMIET—|g yios  1ge7 t8| Lo maugc  47.058 15[ —Cholestern —
; Wl 49.541 &4 Wl 52941 18
_Categoy % nf; W drugy 0000 o W drugy 0o o _ Catego
:gf“gg 118333 122 Total 54.500 108 Total 17.000 34 :gf“gg
g ' L —ta_ta_K: = = IGH—| " o
drugC g.000 16[ Node 2 Node & drugC
| drugi 27.000 54| | drugi
mongy 45500 91 Category % n Category % n W drugy
Tolal 100,000 200 mings 0000 O mings o000 O itE]
[= =as 1361 drugG 0000 0 ORMAL™ 0 grugc 0,000 0
W drug o.ooo o W drug 100.000 36
W drugy 100000 81 B drugy 0.0oo 0o
Total 45.500 91 Total 18.000 36
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)\ F s, Py
[ =2 A AN e AN 5 (E:’)F\#'
B — (3 — (8 — (@) — @
DRUGTN Ma_jo_K Filter Type +  Drug

Ma_ta_kK Drug Analysis
T2 100. M LE F7
24 L& =32 0| 23 0| MEE AE8%td ZEO| Ho|E ME Lol 2= Z =0 of
MES Had| o|EUSS EAILICE AH ColE MEE AE3I0 100% FEE = A
S7tsotLt 24 LEE AM8stH ZEO0| AFEXtel EX oiZ2|A[0|Mof| CHf & 7Hstt Het
HESt= O =22 22 5+ JSLHCH
@ Analysis of [Drug]

| File | Edit

—— =
Analysis iL_AUnqt@ﬁEJ

| & Ccoliapse All] [% Expand e,_u_]

E-Results for output field Drug
E- Cqmparing FC-Drug with Drug

. |Correct 200 100%
- \Wirong ] 0%
Total 200
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{,} ownfax &3 Mominal 01 Mone N Iruporst
{:} MNEws &3 Marmireal 01 Mone b It
G response_01 &3 Momireal 01 Mone @ Target
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@ view currert fields (@ view unuzed field settings
-

gl 103. fY & F7t
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E] response_01

l;'i Eile ) Generate

i

Model || Summary || Annotations

{} [ el &6 Mominal
{} oty &) Motningl
{} oy &) Mominal
{} awvnce &) Motningl
{{r} Inwvireten f Cortinuous
{1}} Inavireh.... f Cortinuous
3 Ineouin... . Continuous

Single category too large
Single category too large
Single category too large
Single category too large
Too many missing values
Too mary mizsing values
Coefficient of variation below threshaold

B = S Bl = e a0
E0E = s
Rank Field Meazurement Importance “alue
@ 1 {} ed y Continuous |i| Important 1.0 =
@ 2 {} O TIRC &‘b Momiral |i| Importart 1.0
W 3% edoat o Ordinal [ mportart 1.0
[ 4 {3 internet @5 Mominal [ mportant 1.0
@ 5 {} e &) Mominal |i| Important 1.0
@ B {} oW TIgame &‘b Momiral |i| Importart 1.0
@ 7 {{#} egLipman f Continuous |i| Important 1.0
@ g {} confer &‘b Momiral |i| Importart 1.0
W 9% ehil @5 Mominal [%] mportart 1.0
[ 10 3 callwait @0 Mominal [ mportant 1.0
@ 11 {} farveard 6{5 Marmiral |£| Impattart 1.0
@ 12 {i}}tollmon y Continuous |i| Importart 1.0
i 13 {3 muttine @5 Mominal [ mportart 1.0
LE 14 {} ownipod &‘b Mominal |i| Important 1.0
i 15 {3 eallid @5 Mominal [ mportart 1.0
@ 16 {{F} equipten y Continuous |i| Important 1.0
i 17 {3 talifree @5 Mominal [ mportart 1.0
@ 18 @tolﬂen y Continuous |i| Important 1.0
[+ 19 % churn @5 Mominal [ mportart 1.0 | |
i 20 enonzednat _rll rwdlinsl [Eel wcwtart 101 =
Selected fislds: 34 Total fields available: 128
‘ [#]>085 [#]==085 [*]=03
9 Screened Fields
Field Meazurement Reason

07 104 WEME @ 14319 Y
fIF o= o0 R8c AHo= HHE TEJL BAIELLL o2{3t EEE SREE J|EC
2 =97t AZLICE of2HF Moo= 2Mol| ASEX =% M= HE 8l 0|]7t EA
ELICH 9% ZEE M =4 DAY MMo| A8Y HES 2EY £+ UsLHICH

6. OIH| CHR2AERIS AM8Y HUES MEE « QASLICH 2 34742 HEIJH SQ% Ao=2 AE
EloLt olE#HaES o F0|nA Lt

7. R HW Fo| stol EAIS AFESI0] fZ0M 10702 o EH40 MEHStY] Rt Qb= Ol X#S
S M FASHHAR. 11oIM =l BAIS S5t Shift 7|E OfHE 2 JEHOI|A 3442
2ol BAIE SotdAI) 2E HAs HOHAR,

M o9 & oz ME@ed=) 101
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e 40 MM
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712 2YEM 2o E2| ZO|7t 52 HHE0 JA=X| 2HASHHAIL.

£ with ANl Fields

P

Fields | Build Options || Model Options || Snnotations

Objective What do you want to do?
Basics @ Build new model (8] Continue training existing model
Stopping Rules wWhat is your main objective?

ity C] Build & single tree

Ensemhles Single Tree
Advanced mode: © Generate model @ Launich interactive seszion

[ vz tree directives

© Enhance model accuracy (hoosting)
© Enhance model stahility (bagging)

@) Creste a mode| for very large datasets (requires Server)

Description

Crestes & single, standard model to explain relstionships betvween fields, Standard
models are easier to interpret and can be faster to score than boosted, bagaed, or
large dataset ensembles.

[ ok J[® fun || cancel|

105. CHAID 22& =9 BE o&H

-|>
|ﬁ
=2
=
_Q_I-
dlo
1A
x
ox

HAASD CfE otbte EEME 28 200 AESHAL.
El

HE AESH OHE otbts AESHA| 8= &

Eg| %t

=~

4o M

o oo HZE HolE ME Y 2E GEHAS ALRSHS CHAID wC8
 —

> s
7t AlE wep Aol Alzto] ZotLt Bol Hel= X| HEA 2 AYLch 2o F
ElL|C

2. HimoM E2| > E2| F7IE MUESt E2|E S7MA712 BNME E2|E EASHYAIL.
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“ Interactive Tree of CHAID #6
o Fle | Edt & Wiew Tree  {D Gererate | (1) m

Wiewser II,G I| R|sks |LAnn01atu:nfaJ
L s

2h @D e EE aq H@WmE HLEE B 0

response_01

Category % n

|| 0000 91 640 4582

|| 1.000 8.360 418

| Total 100.000 5000

i l_ _________ =
ownpe

Adj. P-value=0.000, Chi-square=57.452, d=1

1]

——— I

| W | wme | ::ﬁ{““ CHAID Model: Training Data|

3. O|Hl 10749 o|=H=CH ALESH= CHE CHAID =00 s Set TGS sASHIAIR. ER
HE71E € W CHA| E2|E S7otHAIR

FoHn RE2 A N ZRECH O E2| A™E0joF BLICE O] HIO[E MEZF o 7| mRol A

d AlZtel Kol R = HEE o+ JAFLICE JeLt &N o 2 2AMA HolE MES|l F<L, xto|7t

2W AHM R 20M R AIZH0] E X JAFLICH HEMHMS AESHH K| £It 5| EatEL

ct

Lot = 8 Egls W MW ES|2C0 o M2 9| E2| == ELICL ols5ty|o o EsL
Ct. 22{Lt O] E2|E AIEot=R ZFo7| ol aig E2|7t a8XelX| 68 I ZE oFH+E A
8ot RPN HluY HHS Hotop LI

H oo & oEHs dgeds) 103



ZE H|W5HH Red FX7t ZRUYLICL 0|F floi E2| &d7[9f olef #E M8 AEY

E dZEet Hluy of L= el HREI S HF0 £ HES 5T
2e|ZES 4n = AYLICL olE S0, 2[ZE 20| 148%¢! % =9 2|RZEt H|OJE ME LK
2E g HigH S8 #H3of ZE Jtsd0l 1.48H1}S 2l0[RfL(ct. 2[ZE= 0|9 #ol X|

A o= HaZof tist E2| 2HE7(0fA 0] BiE SESHIAQ. SE HFE 1.022 HESHY
AN HN AZele =7 25 SRS 28610 BEAE AER+2 HESHAR. O3 OF E&F
CH2 S=0iM o] B9 REZR U= MELIFE MESIHAIR

2. Ck3 J=0M EX0| RAret & 719 H[L 7tstt 0|9 HIOIEE 2 =H=F E2| Zd7[0A
10 7Hel O FH0 Chol O] ZZA|XME HHESHUAIR

{#%F Intera -JIB/g3
aFle [ SEa o :

‘iewer | G8iNZ | Risks | Annotations

Target variable: response_01  Target category: 1.0

Training Sample

Modes Percentile Percertile: n Gain: n | Gain (%) | Response (%) | Index (%) |

44,2943 5 42 38,53 45 49,33 25.00 1250.00 231.00 5529 15.49 22117 -

33,56,21,22 62,59,41 40,51 ,... 50.00 2500.00 355,00 85.54 14.30 171.09

54,47 32,55 ,55,19,46 7500 F7a0.00 407.00 a7.45 10.86 129.94

46,2352 60,37 50,3935 ,57,... 100.00 S000.00 415.00 100.00 5.36 100.00 =

[ED] [*]
5

e [SE free 4D Generate | ()

‘iewer | G8iNZ | Risks | Annatations

Sret b7 Quartie - EEE'_:E Gains - Target eategory 1.0 -~ B

Target variable: response_01  Target category: 1.0

Training

Modes Percentile Percertile: n Gain: n | Gain (%) Responze (%) | Incles (%)
18,23,15.12 25.00 12:50.00 203.00 45.45 16.20 19351
1226107 50.00 2500.00 305.00 73.57 12.30 14714
TA7 11,20 v3.00 3750.00 365.00 9214 1027 12286
20,24 16,1925 100.00 5000.00 415.00 100.00 5.36 100.00
41

J2l 107. = 749l CHAID Z2Eoi cist o]el XIE

2t o) B0 E2(of T3t EO|Y =ES AZ9I4R DBSILICL & DY KBNS HlLsH
o 2t E0|29] YT AHZYIA0IN ZTERIS HE HUAL

BE ofFH4Tt THE FP, BU0| 221%2| 2AZES BAYLICL X, 0)2(8 =E0IN 3HSY ¢
27 QU= AO|AT SE TE2oMo| SEE JHSH0| 228IAS LIEFHLICE 023 SHEY HAS
2T 9% oM 22sto MESHIAIR. O T RO ®oz MY ¢t oyt ZHeMoR
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H 10 ¥ ¥ OioJE| EXE Zo| ZAMER *E)

&= oloje| EXtE Zo| Z2(MER)

3 ZXIAE SN U OjY ZXAE BN 2US
SOt Atd ofF A2 RBELCL 2AIEO| OF K2
|

98 4 AUBLich

o

|
=

r

(HTRe)

O MloliM= drug_long_nameO|2t= H|O|E WUS HZESt= reclassify_strings.strO|let=s AERS AFE
2L|Ct o2{gt IS IBM SPSS Modeler &X|2| |2 C|2EE2[0f AELICE. Windows AlZ OF
9| IBM SPSS Modeler T2 I F0|M O|2 SHO| HMAE &= USLICL reclassify_strings.str Tt
2 streams CIHER[0] UASLICH

=
of ooiM= HE 21 Z2XEM HEdE = A= 2F2 EFE EAGHL MEF =8 MESIH &
NE MBS S8R = 0|2 HESs LHES HFoI| 2o AEFS| %2 HE0 =Ho| &t&
LICt Of ooz oleh ZX|AE o724 LES AFESHX|T O|e 2X|AE 3724 RS HHdt
|

- B
QI8 At5 BT LEE AIRSH= Z0E SUSHH M JHsEiL
A LEE MESIH Demos EEHQ| drug_long name HIO|E] MEO| AZSHYAL.

-8

—_— e O

drug_long_name Tie Cholesterol_long

—3 -8
SOl O O Vs

Cholesterol Filter Type Chalesterol

gl 108. OIF ZX|AE | 2Mof CfEt 2XtE MEFE EASs ME AE

2. 7Y £ES 24 L0 HESILD Cholesterol_longs T MENSHI A2
3. EXAE IFEM LEE RY L0 RIBHIARL.

4. ZX|AE 9EM LE0M 2 BES 22610 0lg ZZAME MEHSHYA|R.
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Types Format Annotatlons

[ h Read Yalues I Clear Yalues I Clear &1 Yalues ]

Field Measurement Walues Mis=ing Check Fale
{} Aoe f Continuous [12,74] Mone “w Input
@ Sex 8 Flag WF Mone N Inpt
[a] EF @5 Mominal HIGHLO... Nane N Input
& Na & Continuous [0.500517 .. Mane N Input
WK & Continuous [0.020152... Nane N Input
@ Drrug &5 Mominal drug dru. . Mone “ Input
E Cholesteral... 8 Flag "Mormal le... Mone @ Target

@ Viewy currert fields  © Wiew unused field settings

o

"Cholesterol_long” BEZS| 71 ZXIE MEAte

5. reclassify_strings.stroil M 2X|AE 3| 2M LEE HAAHY O Cholesterol_long =AtE 40|
T Zht= FE d10%= 2F HIAXIZE BAIELICH
O] RSl QF HIAIX|Zt ZdstH O] ofle] LHHA RE0M HES= T2 AIX0| 2t Ho|E S
TSR

Message

(L) Stream execution started

9 Field 'Cholestercl_long' has value 'High level of cholesterol' that is too long.
Q Field "Cholesteral_long' has value 'Mormal level of cholesteral' that is too lang.
@ Stream execution complete, Elapsed=0.39 zec, CPU=0.02 zec

& Execution was interrupted

72 110. 0|8 ZX|AE 92N LEE MY 0ff EAR= 2F HAX|

6
7
8.
9

10.

108

JIMR7| t=E Z2/50 Cholesterol_long #tE H2H 2t 2ol F75HIAIL.

M 2t 20llM, High level of cholesterolO|2t= 2l 2t F0| HighE 2511 High level of
cholesterol &2l 2} €0 Normal2 UHTIMAIL.
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seing | Annctatee |

hode: @ Single © tuittiple:

Reclassify into: @ New field © Existing field

Reclaz=zify field:

Meww field name:

|Cholesterol |

Reclassify values:

MWMM

| Original walug — || e valle
High lewvel of cholesterol High
Marmal level of cholesteral Mormal

For unspecified values use: @ Original value © Defaul value  undsf

M2F 20| HESHAR.

OlA Cholesterol_longS 2250 H|HsHHAI2.

—_
N
e
m
mRH'

A 10 & Y oiolE 2x1Y 2o ZAMER =5) 109



-

—
(2] =1 )

Fields: & in, 1 filtered, 0 renamed, 7 out

Field [ Fiter [ Field
Age — Lge
Sex —_— Sex
BP —_— BP
Mz —_— RG]
K — K
Drruig — Drrug
Cholesteral_long M Cholesterol_long
Chalesteral —_— Chalesteral

@ view current fields  © View unused field settings

(ot (ceren) [apm ) [ geset

2 112, CIO|E{O|A “Cholesterol _long” BE EHEY

13. 98 LEZ ZUE =0 HZASID Cholesterol2 CHAICZ MEHSIAA|IQ,

-
(= a)

Clear Walues Clear Al Walues

~ Field -:_ eszurement [ walues | Mizsing Check ._ Role.
{} Loe f Continuous [15,74] Mone N Input
[A] sex % Flag MUF Mone N Input
[a] eF @5 Mominal HIGH,LO... Mane N Input
& Na & Cortinuaus [0.500517 .. Mane N Input
WK & Continuous [0.020152... Nane N Input
@ Druig &‘B Mamiral drugd deu. Maone b Input
E Cholesterol 8 Flag MormalHigh Mone @ Target

@ view current fields  © View unused field zeftings

2l 113, "Cholesterol” LEQ| He EXIE MEALS

4. EX|AE LEE Y L0 FISHIAIR,
15, 2XAE TEOM 22 HS 22010 ol Z2AIME MESHHA|
16. Ol Ol ZXAE LES AW 2LF HAIXIS EASHK] 1

Koo
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n Cholesterol

@ |

2

& i ! | |
Fietis | Mol | Exgert | Anaiyze | annctations

Model name: @ Auto © Custom

[¥] Use partitioned data

[&] Build madel for each spit

Procedure: tduttinamial @ Binomial
~Binomial Procedure

hethod:  |Enter =

Categarical Inputs:

Field Mame |Contras‘t Baze Categary |

X da

@ Inchude constant in equstion

02 174 T2AINZ 0|8 MEt

ol oil= AE2lo] Aot FALICL 71 EXES MERHOF S 0| AE-Q LHo| it =

b Mo WesH e oS Al 4 YL

. XE BEX S XM HRs [3 HoN TRdY 14 eNE 22n) Pl Ltige
HESHIAIR

. o|E

o XEMISE HEE (149 111| IXIo] ® 13 & TEA Mu[A HSXH
24D o] HE8E HESHUAIR.

IBM SPSS Modeler AtS 4ol Chet XtMIet HEALEXE QHHM, LE &HZM U L12|E HAM
S)= MK CAZIQ \Documentation CIHEE[O|A ALE JHSEILICE

A 10 % Y HolE BXY ol ZAMER =5) 111
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JNEY B2 YT2FLS AWE OlFH(O T olR) AR O BAL HS REE HAGH: 7
52 WNBLICL RN 22 DY BME £ 0P ofZ2A30lM SO 1Y B B2l B
oI5 AFSEILICH

o o= HAY 2t Mol HIE 2 ofxlstol Olzf AT WHLINA Eot 2oiN0| 2 AN
AESTA ot 38 BIME JIHOE BLICL S0, oM oARE 22 2US A8stol O/ B
BE J|HoR I PeMOE ¥ I 22 12 SHS AEetn Zuo| ulPt KYY 223 4
Mg 4 st

JNTY B2 YL YN B4AE THOD A ZWE 2 4 U002 S9 sty UL
MPBILICL IS0 402 T2 DS INotD Zo 29/2 02 4 Y= 12 FIH| F2,
S ERA EES O A8Y 4 AsLd

) —F?E —h'?*—h.%

prn_custarmer_traind s.. Typ Selec Aesponse[l]
E

O| ool M= pm_customer_trainl.sav GIO|E TtAES EESt= pm_decisionlist.str AEZE AMEELICE
0|2{3t MALS IBM SPSS Modeler Ax|9| H2 ClaEa|of UZLICH Windows AlZH B&2| IBM
&t mele

SPSS Modeler Z=1 1 F0|M Ol EC0| HNAY 5= JSLICE pm_decisionlist.str T
Cl2E2(of AELIC

o|lAE2| CjoJE]

pm_customer_trainl.sav TR = campaign BES| gfof 28 HA|El= 2 2tA Ao EF 1
2of tisll e RS FHot= o|AE2| MO ASLICE 7t B2 2 sZ=7F Z2(ofH A
g Aolof sHEE LIt

o

0
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Table (31 fields, 21,927 records) M [=] >
lgi File | Edt ) Generate E
Table || Annctations
customer_id | campaign response |response_date purchase purchase_date|pr0duct_id|l
1 T Premium account 0 Frulf ] Frullh Frulf =
2 13 Premium sccount |0 Frullg ] Frulls Frullg ¥
3 15 Premium account 0 Frulf ] Frullf Frulf
4 16 Premium sccount |1 2006-07-05 00:00:00 0 Frullh 183 [
5 23 Premium account 0 Frulf ] Frullf Frulf 4
B 24 Premium account |0 Fral§ 0 FrullF Fral§ 3
T 30 Premium account |0 Frull§ ] Frullf Frll§ :
g 30 Gold card ] Fral§ 0 FrullF Fral§ L
g 33 Premium sccount |0 Frullg ] Frulls Frullg
10 42 Gold card 0 Frullg ] Frllh Frllg
11 42 Premium sccount |0 Frullg ] Frulls Frullg
12 52 Premium account 0 Frulf ] Frullf Frulf
13 7 Premium sccount |0 Frullg ] Frulls Frullg
14 63 Premium accourt |1 2006-07-14 00:00:00 0 Frullf 183
15 74 Premium sccount |0 Frullg ] Frllh Frullg
16 74 Gold card 0 Frulf ] Frullf Frulf
il 73 Premium sccount |0 Frullf ] Frllh Frllf
15 g2 Premium account |0 Frll§ ] Frullf Frll§
il 99 Gold card 0 Frullf ] Frllh Frllf
20 29 Premium sccount |0 Frull§ ] Frulls Frullg z
[T —— []
02l 116, O|H 2 Moj| 2tet o|ojE
o _.. H O 4 A
Amel HEQ| 2 RY LM FoE HOoI2S AMESIH HE=Z Ho[HoM He=2 IFELICH
= = oo S = = a8
g 50, 2 = Z2[0| AFGYLICL =7 EZS AE5I0] HO|S0AM gt 20|22 BEAE E2Y
A A
= UELICH
S _ E = A= ~ = S =0 xS A —
Lot o= 58 SFEY HeE J[EIQ= ot CHE 150 Chet E2 05" + A= 2
o -+ SEA XL L A [ 3 = Sk&
2 A5tALE "etasteE Ol AF8E & U= 2 1o et ol SA HEH HEE 2ot
L AOIO S A A
= TH2 2ot xotE & JELICL
AE2l XFAM
AERE B8
1. AFEXIC| IBM SPSS Modeler X[ Demos EC0| U= pm_customer_trainl.savs 7t2|7|&
o = = = “‘ X
AZ oId LEE FIGHHAIR. 0] ZEHE H=SH7| Qo tHEI|2 I Z=0M $CLEO_DEMOS/
= 3 A A
£ XNge = AGLIC

114
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0 pm_customer_train1.sav

2 Refresh

FCLEC_DEMOShm_customer_traind say

3 ]

Dtz EilterleTgpps. Annotations
e

Impart file:  [FCLEC_DEMOSiom_customer_traint sav

varishle names: @ Read names and labelz (&) Read labels as names

Walues: @ Read data and labels ©) Read labels a3 data

@ Us=e field forthat information to determine staorage

117. HIO[E0A 217|

2. 98 LS Z7H6tD Y HER responseS MABHIAI(AE = Thal). 0] TEof Chet 57
472 B0z MESUAlL.

Clear Values Clear Al Yalues

Field Measuremesnt Yalues Mizsing Check Role
{:} customer_id ﬁ Cortinuous [7,116993] Mare & mone o
{} campaign &_‘) Mominal 1234 Mane & Mone
{:} rESponze 8 Flag 1m0 Mone @ Taroet
E rESPONSE_... ﬁ Continuous [2006-04. .. Maone & Mone
{:} purchaze ﬁ Cortinuous [0,1] Marne & Maone
E purchase_... f Continuous [2006-04. .. Mane & Mone
Chpraduct_id | Cortinuaus [183421] Mare © Mone
O3 Rowid & Continuous [1,19599) Mane © Mone L
f\) Etar-t .& e e s Mo asl hlmme \.4 Im o L

@ view currert fields @ Wiew unuzed fisld settings

= O S
=Y 98 4y

3. customer_id, campaign, response_date, purchase, purchase_date, product_id, Rowid 3 X_random
Eof tiet dgs Sz AFEoHAR. of2fet HEE 2F HO[HMME MEELL X 2
g0l MEEX| gaLCh

4 S8 SO 3t 97| THES 220 30| UAHABEEE SHIAL.

a1

Ho11 & DA gtg DEMENY 58) 115



ClolE{ofl Wl 7FX| CHE mQlof CHet FEIF Zote|Lt oF ol o Amelo S 24E A
AYLct. 71 B2 H2E #7F Z2(0|g HHTIOIEANM= campaign = 22 REE)0| HEE
2 Mo =ES AMZS] of2(3t RSO A EEAZ & BLIC
Select
setinge sonctns
fdade: @ Include © Discard
campaign = 2

Concfition:

3% 119, B Amolg RS Me
G

Y Iy

1 AEZ0| ONZY B2 =CE AZSHAIL. DY HolN S 22 12 4Fstod MY Ho}

£ BABHIAI2. O] AO|AMM= O|F 2o o2t SEet us HMetL|CH
116
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response[1]

oy
P a‘u')

Model name: @ auto © Custom
E‘| Use partitioned data

E Euild model for each split

fdode: Generate model @ Launch interactive session

5
Find segments with: High probability ™

Iaeimum number of segments:

Minimum segment size

As percentage of previous segment (%)

A= absaolute value (M)

Segment rules
fdaximum number of attributes:
(& Allow attribute re-use

Confidence interval for new condtions (%)

CHebd MM A[ZEHS dEfSHYAI2.
of I ?loHA ZEES Tt JEZ FXISHEE 2|t MIHE +2 322 2T5IHAIR

2 Al
3 =
4. M Z=Zof thet =zt
5

= 2
HE7F BolM ZEE TMEJZ 2FSHAL.

A1 E DY wg pdYENEY 28) 117



ﬁ res'pnnse[1']

([ fm)

Wode:  (E) Simple ® Expert

Einning methodd:
Mumber of hins:

Model search width:
Rule zearch width:
Ein merging factor:

m Al missing values in conditions

m Discard intermediste results

Interactive made anly

3 " b
Maximum number of atternatives:

egor | oset

O 121. 2MEE 58 L,

HEIH

6. AT thet £8 3
Mt oM ASeiLict
7. M¥2 S oty 22 Hois
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Q Interactive List: response[1] #1 Q@

@Fle |[SEdt & view Tools ) Generste @@ B ® m |

| iewer |[GE'UTS “ Annotations |
|L230E) LRSS

B Take Srapshot | I Segmert Fincer -
| Fing segments with: High Probability =
Targetfield: CO® response

Max. no. of new segmerﬁs:| 3 }e‘ [ B Fincd Sggmerrts_l ]
Target value: 1 : : :
il Segment Rules Soare |Cover () |Frequency |Probab\|’rty ‘
Al segments including Remainder 13,504 1,952 14.45%
Remaincer 13,504 1,952 14 45%

I &

MWodel Summary; Cover O: Frequency O: Probakbilty 0%

OFR! MOIHEJI Holg|X| ettonz = HRAETJ}F LIHX|| sHEELICH B2l 13,
E % 1,952 22E7t o2t SHESHH A MF H22 14.45%YL|CH D240 M6t
st &4 Ol HEE8 =¥ £+ JUSLICH

0| FAHL H2 HMIHEE AESHH
Cl
[ |

8. Chistd =5 RO9 HiwoA Lt

[

A 11 F DY U BUENEY 82

504 2|
L ocC}t
- od

il
r=3
=
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3 Interactive List: response[1] #1

@i Fle |5 Edt & View Toos ) Generste

aene (@

plencs Ga’un&.l Annatations
B Take Snapshot

Target field:

O® response

Target value: 1

B Find Segments [%
Settings...

Organize Model Measures ..

[ Organize Data Selections

@ Change Target Yalue. .

B Toke Snapshat

Segment Fincer -

Find segments with:

High Probakility =

Max. no. of neww segments: |

3'%' [» Fra .S_egmemS..] L

id Segment Rules |Score |Cover () |Fraquency |Probabil'rty
Al segments including Remainder 13,504 1,952 14.45%
Remaincer 13,504 1,952 14 .45%

Model Summary; Cover O Frequency O: Probabiity 0%

8 x|« ]

ag 123 gty 55 RO

Ol AR SMBE =25 LM XFE EFE 7|

o
LICt 2= A2 22 AY et JXte| tior "ol LIgE Ml 7HX] et &2
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& Model Albums

=

Matme |Target Ma. of Segments |
Alternative 1 1 2375 1,348 a6.76%
Alternative 2 1 3 2365 1,326 S6.00%
Pternative3 |1 2,380 1328 55.84%
Alernative Preview
il Segment Rules |C0ver (n |Frequency Frobahility
Al segments including Remainder 13504 952 14 45%
=l income, number_products
1 incotme = 55267000 and 12 793 B7AT%
number_products = 1.000
= rfm_score, number_transactions
2 rfm_score = 12,333 and 737 360 45.85%
number_transactions = 2.000
= number_transactions, income
3 number_transactions = 0.000 and 731 174 75 B0%
number_transactions <= 1.000 and
incame = 46072.000
Remainder 11,124 623 2.60%

y =, ;
Alternatives || Snapzhots
l_ | s

e

YA, MISAL

o

Mz

g2 oiet nj2[=7] o EAEUCH

zy ==



A Model Albums
Marme | Target Mo. of Segments Cover Fredq. Prakb. |
lﬂnernative 1 1.0 3 2375 1,348 56 .76%
Atternative 2 1.0 3 2365 1,326 S56.00%
Afternative 3 1.0 3 2380 1,329 55 .84%
Atternative Preview
id Segment Rules Score |C0ver [nj |Frequency Probahility
All zegments including Remainder 13,504 1,852 14 45%
=l income, number_products
1 income = 55267 .000 and 1.0 912 795 87 17%
number_products = 1.000
=l fm_score, number_transactions
2 rfm_score = 10,535 and 1.0 723 337 49.24%
number_transactions = 3.000
=l average#balance#feediindex, numbe
averagedhalancedfesddinde: = 0.000 :
3 averagetbalanceffeaedtindex == 349.01.0 738 196 26.56%
number_products == 2.000 and
rftn_score = 9,239
Remainder 11,129 E04 5.43%
Alternatives || Snapshots
g 125 MEHE oot
CHok DI2|27] HES A8 2y RYS HEY e 0| Jdte 9| tiets MESHAH &
OfZ # UM A CtE HIZEES Al 2 = USLICH
O o7lof BAE ANME, REE O & H2{H oot 4X Uiel oieh D|2|27| iidS Z(cist
SteAlR. T2 FAE B0IM Zdiste = UASLIC
=g, 2g EUMHE £ RFM Eet 22 OEXE 7|1E2E St A2 AIE5IH ZEo| &
2 Aol CHel oLt =2 S HIES MOIHEE AERLICE MOIHEI BgEl 3%, 0l 2
oM HE HIEE 56.76%= WY = JASS FMAteLICE & RH2 LIHX[of| siEdt=s o8
Hel ME0| A= 11,0007 Ol BZESE HAFD A B2 22 £E0S ZeL|ch &
2 459 MIHEES HMeIstHAM ol2e MFSE O To| Mot ZE0| HRy AYULICL
10. CHE 2P HHSE AZSHEH HF0M CH2S MESHUAIL.
=7 > 83

122 IBM SPSS Modeler 18.1 OHZZ|AH|0|M QFLHA



Create/Edit Mining Task: response[1]

Lo Settings: |:resp0nse[1] "§| [New,,._] b 4
~Target

@Target Figld: 0@ response Target YValue: 1
—=imple Settings

Find segmerts with;
Maximum number of new segments:

Minitrum segment size
A= percentage of previous segment (96):
Az absolite value (M)

Maximum number of alternatives:

Maimum attributes per segment:

|2| Allowy sttribute re-use within segment

Confidence interval for new conditions (%)

H

High Probakility =

s

a0 =

SEI

3=

5=

[ ]
aa.0 =

rExpert Settings

Einning methoc:

Ein merging factor:

Madel search width:

Allowe missing values in conditions: True

Ecjual Court

Murmber of hins:

Rule search width:

Discard intermediate resufts: True

Edt...

rData

Build Selection: |AII Data

Available fields: @) all fields ©) Custom

Mz

g Hdotn M 23 st

ZH
Zall

5ls

[

o
S BRI

o

[AF

A™ 22

=2o ==

)
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Create/Edit Mining Task: response[1]

-

Load Seftings: | Down Search

rTarget-
{5} Target Field: O® responze
rEimple Settings -

Find segmerts with;
Maximum number of new segments:

Minitmum segment size

Az percentage of previous segment (35):
A= shsolite value (M)

Maximum number of atternatives:

Maxitmum attributes per segment:

!_?_1 Allowy sttribute re-use within segment

Confidence interval for newe conditions (36

rExpert Settings

Einning methoc: Ecjual Court
Madel search width: 5
Ein merging factor: 2.00

Allowe missing values in conditions: True

rData

Build Selection: IAII Data

Available fields: @) Al fields ©) Custom

ME...

Target Walue: 1

3

E1
(=}
£
o
=5
o
o
i}
=3
5

Z
F [

a0

i

=

=
[4H]

3=

aa.0 =

Murnber of hins: 10

Rule search width:

Discard intermediate resufts; True

T 127, Oofold A Ad/HE st oXt

12, Zof cigt A Heks W2 82 HASHIAR. J2{H 2n2[F0| 7IE 2 PEE0| of
Ligh 7t Z2 HEES 71T MOHES AMSHA ELICh

13. %A MOMHE 3ATJ|E 1,00022 s2|HA2. &els SE5IH tetd 55 ROZ SO0MYAL.

14. oietd =5 [O{0|M MIHE melrf o] M XY MEAILS HEASH=X] 2Qlstn MM
E X712 2sHAIL.

Segment Finder

Fio segmerts vt Law Fropebiy. ¥ |

Max. no. of new segments: Siz“ P Find Segmerts |

T3 128 M O10l'd ZHHoM MIHE #H7|
A Zot D A it MXpel CHot Biol EAIE|D O™ Zifet sYet WHOZ 02 & +
A= M ook ol 2HELICh
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2 Model Albums
Mame |Target Mo. of Segments Cover Freg. Prok. |
lglternative 1 1 3 9183 232 253%
Alternative 2 1 3 91583 232 253%
Afternative 3 1 3 8749 144 1.65%
Alternative Preview:
icd Segment Rules Score |Cover [ |Frequency Probakility
All segments including Remainder 13,504 1,952 14 45%
; = months_customer ; s & i
months_customer = "0" : ’
2 S 1 5,003 i 0.00%
rftn_score == 0.000
=l income, rfm_score
incame = 40297 000 and
3 incotme == 55267 .000 and 1 1,433 232 16.19%
rim_score = 0.000 and
rftm_score == 10,535
Remsainder 4.3M 1,720 39.81%
Afternatives | Snapshots
Tl 129, Of2iE AAM 2Hl Ant
olfHoll= 2t 2Eo| 2 Btg 280 ofL2} ®2 #3 =& MIHE
o A= - - - e
oiets =2 wf Theds| ol2fst MOIHEE HSho|et stH LI X|of CHet
7tetLICE Ol A0M 2 ZREECHE "ol M8 Hel= O =O0rEL|Ct
L|C}.
= o SHS = o St= o =
T HHE 2ESlY, F, 42 HE HMS A8 2t
o St= o —~ = 3SF A A
2 =& dME A%t o] ZIE JHUE = USLICL
15. EEE 22510 o] ZEHA Hmj orgfi2 HM fiehs =Y ZE=z s
Y AH it §XE HodA 2.

|

golg 225

fjo

YEMNEY 22

of gl= 2ZEE HMAHstY 7 0l =

to 2
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3 Interactive List: response[1] #2

PP e p—rY (= R Y] <) ] ) Y ©

viewer || Gains || Annotations

B e Segment Finder
Find seaments with: iLoW Probahility =
Target field: O® rezponze — .
Max. no. of new segments: 3 'El‘ B Find Segmerts |
Target value: 1 = =

id Segment Rules Scare |C0ver [n |Frequency |Pr0babi|'rty |
Al zegments including Remainder 13,504 1,952 14.45%

e

= months_customer

1 Excluded 1,747 o 0.00%
maonths_customer = "0"

= rfm_score

2 Excluded 5,003 1] 0.00%!
rfm_scaore == 0.000

= income, rfm_score
income = 40297 000 and
3 income == 55267 000 and il 1,433 232 16.19%
rfm_scaore = 0.000 and

R OED

rftn_score == 10535

Remainder 4,321 1,720 39.81%

Model Summaty; Cover 1,433 Freguency 232 Probahbility 16.19%

2 130. MIOHE H|<|

—

16. X $H £ o] MIBES 217 0l9A Q2% wixz Z2letn MIHE HIS Meehy
. of2{st MOHES BHMA Aol 8,000 HO HEO
o RI2IsHoF BILICE (M2 MIHELE 0| Liety

17. M Y MOIHES of
ol 3t MZ HIBL 16,

o

7t S22 doel MOHES MelStReE2 O|F LIHX|0M =2 dute| MOHES AME &
UAS LI
18. CtZ OROl'd ZOo| LIHX[O2 MEEE=S HIOISUA LIHX| S S=5H0] 0|2 HEHSHUA|2.
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.3 Interactive List: response[1] #2
iGrie |[SEdt & view Tocke ) Generate @ @ B B
o
I Wiewer ”__Gains.h Annetations |
Segment Finder -
T = | Findt segments with: ||_0W Probakility = 5
Target field: O® responze - = =l
| Max. no. of new segments:| 3|$| [ ¥ Find Segm_ents_] ]
Target value: 1 L |
id Segment Rules Scare |C0ver (5] |Frequency |Pr0babil'rty |
Al zegments including Remainder 13,504 1,952 14 45%
1 | B months_customer Excluded 1747 i) 0.00%
months_customer = "0"
B scare Excluded 6,003 i) 0.00%
rfm_scaore == 0.000
hemainder 5,754 1,952 33.92%
Model Summary; Cover 0: Fregquency 0: Probability 0%
02 131, MIOHE MM
L o . o =
19. MEME LtHX|of cisi HFS 2=2I5t0 0rod = 2d/HE el 8XE CHAl 6YAL.
X o o =~
20. ¥ Z2EQ| (F0|M 7|2 Or0ld Y HI[1]8 MESHUAIR
A= = L A o e
21. M MIHEQS| £2 52, %A NIHE 3J|E 50022 s2|TE the MAEZS HESHIAR
. o . . =
22. =els 22510 tetd =8 ROZ SO0/HHAIL.
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Create/Edit Mining Task: Down Search

Load Settings: !response[ﬂ "| ME..

rTarget-
@Target Figld: 0@ response Taroet YWalue: 1
Simple Settings -
Find segments with: !Eﬁgh Probahility = |
Maximum number of new segments: E
Minitmum segment size
Az percentage of previous segment (35): E

A= shsolite value (M) E
[

Maximum number of atternatives: 3 E
(=]

Maxitmum attributes per segment:

|E Allowy sttribute re-use within segment
Confidence interval for newe conditions (36 5.0 E

rExpert Settings

Einning methoc: Ecjual Court Mumber of bins: 10
Madel search width: 5 Rule search width: &
Ein merging factor: 2.00

Allowe missing values in conditions: True Dizcard intermediste results: True

rData

Build Selection: | All Data '__

Available fields: @) Al fields ©) Custom

=E

23. MAHE 372 SEGHAL.

O =St 24 0]2]st == =
LICH R HI2E90| MOHEE HMQE1, &, E2 AR D TEE HMOIHEE=E 12 AT
ZEIL|CEH MM EAZOIM A =H ot RRS 45.63%2 MZ H|82 LIEILHD 0o|F Q| ofH
HEHC 22 HE HR(B456 HIZE T 1,577 HZE MF)E JECZMN 0|28t H|QIE Y
L|C}.
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2 Model Albums
Mame |Target Mo. of Segments Cover Freg. Prok. |
lglternative 1 1 i 3,456 1577 43 63%
Alternative 2 1 7 3,456 1577 45 63%
Alternative 3 1 s 3,456 1577 45 63%
Afternative Preview
idd Segment Rules Score |C0ver ini |Frequency Probahility
All zegments including Remainder 13,504 1,952 14 45% |~
1 AL SR Excluded 1747 o 0.00%
morths_custamer = "0"
=l rfm_score
2 Excluded 5,003 a 0.00%
rfm_score == 0.000
= rfm_score, income
3 tftn_score = 12.333 and 1 555 456 8216%
income = 52213.000
4 SLIEATe 1 B43 551 B5E9%
income = 55267 .000
=l number_transactions, rfm_score
S number _transactions = 2.000 and 1 233 206 35.65%
rfm_score = 12.333
=
| tternatives || Snapshots
a2l 133 22E 20| Ciek ohet
= (=) = el = C
24, A Hm Chets 0]2] & Ctg 2EEE SE/610 0|8 &Y EEzE UEHAL.
=2 Y o] =% 7_“
Excel2 AE610{ AI2A Ho| E& ALt
]| Al ASHBE= H Ol o PN X=} L ol X k=3
1. ZEo| MAZE sHsH= YHo| s O #2 SES ¥odH 7 HFoAM RHE Ex M3
o
MEHSHYAI 2.
11 F DY gg REAZEE 88) 129



.3 Interactive List: response[1] #4

].:,. File | Edt & View Tools ) Generate @LE] B % m 2

™\ 3
Wigwer || Gain a:l Annotations B Find Segmerts
Seftings...

B Take Snapshat Organize Model Measures... % T Seament Finder -
= {25 2
| Find segments with:
[ Organize Data Selections. .. | g High Probability =

£} Change Target Value... | Meix. no. of e segments:| 5 'e' [ B Find Segments ] u ||

Targetfield: O® responze

Target value: 1

B Take Snapshot

id Segmert Rules |Score |C0ver (] |Frequency |Pr0babil'rty |
Al segments including Remainder 13,504 1,952 14.45% || = "
= nth: st
1 e Cusiamer Exchuded 1747 0 0.00% s
months_customer = "0"
¥
5 | Brim_score Exchuded 6,003 ) 0.00%
rm_scaore <= 0.000 x
= rfm_score, income Q

3 rfm_score = 12.333 and 1 555 436 82.16%
income = 52213.000

q = income 1 B45 551 8569% |

income = 55267 .000
= number_transactions, rfm_score
5 number_transactions = 2.000 and 1 533 206 38.65%
rfm_scaore = 12333

Model Summary; Cover 3 456: Frequency 1,577 Probahbility 45 63%
J8 134 2Y Zx 1M
BY ST 1Y Ofsh AXIE ALSSIH i3ty 2= HolojA EAY Z5()S M 4 il
Ch, 3 ZETF BE DS Tl MUME MEME el AMEEX XWE 4 o0 HEE
= ZR0| ot X7t ofL|2 Y XAER BEAY £ JASLICL

130 IBM SPSS Modeler 18.1 OHZZ|AH|0|M QFLHA



Organize Model Measures

Hint: Use thiz dialog to define the Model Measures which are dizplayed in the Viewer table.

Mame Type Display Drata Selection |Sh0w |
Cover Coverage Pie Chart Al Data ] -
Cover (0 Coverage Mumeric Al Data E +
Frecuency Frequency Mumeric All Data E N
Probakility Probakility Mumeric Al Data E

Error Error Mumeric Al Data D x

-Custom Measures
Calculate custom measures in Excel (T @ yes @ Mo

Connect to Excel (Th... | \Workhook: |

Matme | Description Shoy |

a2l 135 BE =2 A s AR}
CESE Microsoft ExcelO| AX|Z|0{ QO™ ALEXt HO| ZELE A ASIH O|E CHSHE HEA|O| F7t
St= Excel RIZEIEO 3T & JSLICEH

2. RE B AN ozt MXHOfA Excel(TM)OIM AMEXLF Mo X AME o2 HEHSHMUAL.

3. Excel(TM)0f| HZS ZEISIMAIL.

4. IBM SPSS Modeler &X|2| Demos 2 Q| streams OFHONl U= template_profit.xlt |IAFE M
Eistn FI|E 226t A EAEE AZSHIAIR.

A1 E DY wg pHYENEY 25) 131



|22 Microsoft Excel - template_profit1
Li—l_] Eile Edit Yiew Insert Format  Tools Data  Window Help  Adobe PODF
el ¢ il =10 D[ B L U= = = 5560, s =] =
sl N |
F4 - & =IF(H4=""10 L4}-Settings!F=_1
Al B C | D | E F | G|~
!E
| |
2
Metric: Imported Metric:  Calculated Metric: Calculated Metric:
3| # Use |Frequency Cover Profit Margin Cumulative Profit Target
411 -2 500.00
5| 2 |
. ™
M 4 » M]\Model Measures ¢ Settings / Configuration [/ &l ] [2]
Ready LR

21 136. Excel 228 £ Q3AANE

Excel AEE|E0= Ml 7HS| HIAETL ZSHE[O ASLIC

. BY ZEE DUNN JIHR Y SES EASD

552 st
. MFEOIS ASX FO| BT AMO| AIBE B4 EEELC
. M¥2 YR JPNHQIIL BN UEE S Folprct,
BYE CHA LY oER2 Che ZaLC,
- olel. MaRIES] & O]

% ofef

P A
ola Folgl Hiet Z&LC
Profit Margin = Frequency * Revenue per respondent - Cover * Variable cost

Cumulative Profit = Total Profit Margin - Fixed cost
g 5! el ZEOM JEMqSL C

HIg o &

o

B4E
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@ Microsoft Excel - template_profit1
@J Eile Edit Yiew Insert Format Tools Data  Window Help  Adobe PODF
=0 Ll -0 - B[7|u === % 5 5
Sl N |
12 - F
A | B8 [D] E [ E e T
[}
4
)
5]
&
g
9
10
11
12 |Costs and revenue X
13 |- Fixed costs 2 500.00 &
14 |- Wariable cost 0,50
15 |- Revenue per respondent 100.00
16
17
18
19
20 |
il >
M 4 » W]y Model Measures % Settings  Configuration / i3 u | (11
Ready TR
T2 137. Excel BE Y3IANE
1™ HE2 C|Xtel 3 Al=lah Zo| Amele] % HIEYL|CH
7h Hge W2 ol Agmol Zo| QUE 2 DA HHS
HESXIE 492 QUo| BHS Mol & S URULIC,
5. CHAl ZEZ 35HH Windows XY HEAIES ALE5t7LE Alt+Tab2 =21 CHSHH
2 CHA O|S3HAIL,

Choose inputs for Custom Measures

Hint: Use this dislog to choose which model measures will be used by Excel (TM) as
inputs to calculste custom messures.

Input |Model Measure |
Frequency Frequency
Cover [Cover (m) |

O 138 AER Fol X0 o

—

o 2

rx
1z

te HIEYLIC)

YEnzY 28

2= Hof

133



DEM HEZENAM FolE EF E+2 ¢S YWY = A= AR Fol E0f et
ME CHeb Xt7F EAIELILH 215 Eol= M8 Jtset E=7t LIgED QER HolMs 23
FANENAM HelE U2 0| AZEAE Z40f HHSLIC

6. ZE ZL FoilM 2f Aol ol HIxz S HeI(m)E HEistD 2els 225HARL

of Ao|AMAM=E HECEME 8 HRln)2 =2+ 0|F0| Y=nt &

= UASLICE

7. 2 =X 9 st dRfolM =els S50 tistd 55 ROE YU0|EdtHAI2.

Organize Model Measures

Hirt: Use this dialog to define the Model Measures which are dizsplayed in the Viewer table.

Mame Type Display Drata Selection |Sh0w |
Cover Coverage Pie Chart &)l Data ]

Cover () Coverage Mumeric Al Data El 4
Frecuency Frequency' Mumeric All Data El
Probakility Prokakility Mumeric Al Data El ¥
Error Errar Mumeric Al Data Ei >

rCustom Measures -

Calculate custom measures in Excel (Th); @ yes @ Mo

Wiorkbook: |:iIESISPSSInc:1PASIMu10deIer14Demosl(:lassification_ModuIe'demplatEJomfi‘t.xn|

Matme |Descrip1i0n |Sh0W |
Profit margin Excel calculated proft margin E
Cumulative profit Ex:cel calculated cumulative profit m

139. Excel®| ArEXL HOl £EEE EAIStE 22 Fr 74 Olet &%

O[F| &ofl M E=7t M @2 #7511 20| HCo[EE wiotch ThAl AlLHELICE

134 1BM SPSS Modeler 18.1 OHZz2|A|0[M otLiA

ic]
mO
>t
Ot
-
inl

I
o

I
o
>
00



2 [nteractive List: response[1] #4
I Fle | SiEit @ view Tools ¥ Generste ﬂ
j.ViEWEF | Gains .. Annotations.
Segment Finder
Find seagments with: @j
VTRGALES Clieeires Max.no.oinewsegmerﬁs: P Finc =]
Target value: 1
id Segment Rules Score |C0ver(n) Freguency |Pr0babil'rty |Pr0f'rtmarg\n |Cumulative...| '?::
Al zegments including Remainder 13,504 1,952 14.45% o (} - [£
4 |/®menths_customer Excluded 1747 0 0.00% 8735 2,500 4
months_customer = "0"
5 | Brim_score Excluded 6,003 ) 000% 30005 2500 X
rfm_score == 0.000 b4
= rfm_score, income 23
3 rfm_score = 12.333 and 1 3955 456 G216% 45,3225 428225 =%
income = 52213.000
4 |@income 1 643 551 8560% 547785 a7 501
income = 33267 .000 |
= number_transactions, rfm_score
5 number_transactions = 2.000 and 1 533 206 38.65% 20,3335 1179345
rfm_scaore = 12333
Model Summary; Cover 3 456: Frequency 1 577: Probability 45 63%
O 140. tietd 25 RO0| EAZ= Excel®l MEXA Hol B
Excel HIZC|ES HESIH ASt= 2 ArEXAF o ZXE MY = USFLIL
Excel HIEZZ|E X
IBM SPSS Modeler?t Chetd =5 F0{ef &M AMES7| 218t 7|2 Excel HEE|EQL °”71| NS =l
AFSPE e WL XHAS HBRlES MY HASLDAL B 4 ABLICL OE Sof, YB2|E
9| H[Z0| ArEXtel Z=Zlof Helstx| gfor +=H0| ERY £+ UASLICH
. 7|1E HEC|ES £EoALE A ZdotE{H IYS Excel 2003 .xIt HO|EXE AHESH MZ
SfioF fLICH
M HIE 3 £ MEALS AIESIH 7|2 HEEES £EoD M T2 oty =8 RO E ¢
CIO|ESI2H CEE +HSHAIL.
1. ey 22 Rojo £ HiR0N DY XX TNS MEsyAlR.
2. 2Y B 7 oSt XM Excel "0l HES S2SHIAL.
3. template_profit.xlt YAFS SN BI|S 226t ALY EAES AZSIHHAL
4. BE HIANEE MEHSHUAIR.
5. 1F HIES 3,250.0022 HESID BHEAE +YUS 150.0022 HESIYAIL.
Ho11 & DA gtg DHMENY 58) 135



|| Microsoft Excel - template_profit1.xIt
@ Eile Edit Yiew Insert Format  Tools Data  Window Help  Adobe POF
ﬁiinrial > 10 .v|BIU|§§§@%!EE
GAIN_1 - & 150
A R D | E [ i
Y
4
=)
5}
7
g
£l
10
1H
bl
12 |Costs and revenue | X
13 |- Fixed costs 3250.00 &
14 |- “Wariable cost .50
15 |- Revenue per respondent I 150.00!
15
i
18
19 =
20 g1
21 - _w
M4 4 » W]y Model Measures % Settings # Configuration / 1< il | [2]]
Ready LR
2 141, Excel 8 HIAMES $+HE
6. +HE HEZEE 1R 2H O 0|ES A8 XA
XD YR ISR,
Save As m
Save in |E:| Classification_Module ILI @~ a X Chi Ef - Todls -
[ ] emplate_profitl,xlk
{ = ternplate_prafit,xdk
My Recent
Documents
€;
Deskiop

My Documents

e

My Compukter
g File pame: |template_profit_3250}xkt vl [ sae |
My Metwork
Places Save as bypet |Temp|ate {*.xlE)

21 142, £=HEl Excel HEZ|E HH

7.  Windows &l HA|ES Al

136 IBM SPSS Modeler 18.1 OHZZ|AH|0|M

835t7Lt Alt+TabS

=2 ety

QFLHA

_l

A2, Excel 2003 .xlt

FO=Z CiAl O

_._

=1 PN

-

t

SINESS

7t



AMEXH Fo| 0 Cheh 3 ME Chst MXIoIM EAIY EXE MEiSID 2elg SESHYAIL.
8. RY =L Y rhsl XM =els 2250 Uistd 55 RS UH0|ESIYAIR.
O] 0= Excel HEEIEE #Tot= o 7tX| Ztoheh 2T EAISHX|2F HA| CIO|EE FIMHCQ=E H
Zot HIO|HE oty 55 F0{ol| HMYSIHLE Excel2 Est0] T2imet 242 CHE 38 dMY
& gL
&/ Interactive List: response[1] #4 E]@
@i Fie | Edit & wiew Tools ) Generate | () BB m
j.ViEWEF | Gains .. Annctations
Segment Finder
Find seagments with: @j
it Mo otnewseomerts | 5[] | oo n
Target value: 1
id Segment Rules Score |C0ver (] Freguency |Pr0babilrty |Pr0f'rt argin |Cumulaﬁve |
Al zegments including Remainder 13,504 1,952 14.45% a (0] b
g |/@menths customer Excluded 1747 0 0.00% 8735 .3.250
months_customer = "0"
o | ®rim._score Excluded £,003 0 0.00% 30015 .3.250
rfm_score == 0.000
=l fm_score, income
3 rfm_score = 12.333 and 1 955 436 82.16% B53,1225 64,8725
income = 52213.000
j [|/=incame 1 643 551 85 59% 82,3285 147201 |
income = 55267.000
= number_transactions, rfm_score
3 number_transactions = 2.000 and 1 533 206 36.65% 306335 1778345
rfm_score = 12.333
Model Summary; Cover 3 456: Fregquency 1 577: Probability 45 63%
T2 143, tietd =5 F0{0] EA|El= ExcelollM HE AEX Hel =
2 N
CHotd Ml Set LSl AFEStY| floll RES MEotH AHAF B0l LIgE 2™ AHAE 2ty
SHUAIR. et Md st AMER MEhel ool A-Moz ot = JUSLICH
O HHE AL ALE0I0 =7t Ot0'd HUS Al =7t MOAHES HMY & JFLICH Eot 7|
ZE MOAHES HESID AEX XL HIEL|IA AElS J7|EQRE of0] AEAF o MOAHES ¢
siT HlojE Mejgelg Zysiol SY D0 idt RUS HHsT +BS C12 Wyoz us
ABRE Molg & UBLICH NBHOZ 2t NIHET ATo{UsE WS XFty| Sl 2 A
EZ BAXHQE EASI/ALL Hee = ASLICH
M1l & 0A ghg RHYAMEY 88) 137
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O Wl0IME telco.savets CIO|E MAS EXSH= telco_custeat.strO|2ts AEZIS AFRTILICE O|2{st
o2 IBM SPSS Modeler £%[9| HE CIAEZ|0| ASLICE. Windows AlZf OS] IBM SPSS
Modeler Z20& OFNAN HZ2 EC0f| AMAS 5 UELICE telco_custcat.str THELS streams C|E]
E2|of JAELICH

of oo M= AHE THEIS O|FSt7| 2l 17 SASA CIOIHE AMEdt= o 2HS HSLICH thid
ZE custeatOl= ChSab 20| Wl 7S] 2 OF0f siEsts Wl 7Hel 7Hseh 2440l ASLIC

a 2ol

1 712 M2

2 E-AH|A

3 ZojA MH|A

4 FA| MH[A

CHedoll CHS #HF7h ALB 2 Ciet RAO| AFSE LI of/0fL 2
o 20| &= el i "I A iy ER, 0lg ZEO| ol A
149 mo[X[o] X 13 & TEAl MH[A HSXHE HF= (0] ZX[AE 3|HEN
XA 2.

>
=
rot
oxd
HT
o2t rr oo

AEY Iy

1. Demos ZCUM telco.sav TIEE 7t2|7|= EA Ot AA LEE FIISIYAIL.
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) 23 2 '
D) — (B —e (G — O
telco.say Type Demographic ’,' custeat
e
Table
Vs 4
custcat \
A
13 Fields
3 144 O 2X|AE 9| HEAES ARESIH nME 2R fIY ME 2EY
a. RY =EE FURID BE £ 4F0| 2H2A UK st IS 22U
A2, & 50, 20l 0 & 12! tREe EEE= Sz g = USLICL
kd Type
A
Types || Formet | Annotstions
[. .!' Read Yalues I Cleat Yalues I Clear Al Walues ]
Field [ leasurement Val_ues Mi==sing Check R_*Ule L
{}gender &Nomlnal 01 Mone N Irupoust =
{:}reside &Cormnuous [1.8] Mone N It
3 talifree ig Flag 110 Morne M Input '
{:}equip 8 Flag 10 Mone b Irpvst i
{}callcard 8 Flag 10
{}wireless 8 Flag e i =Relade
{&} longman ‘f Continua Select All Continuaus
?Etollmon %Eorﬂmuo Select Mone Categorical E
@ view currert fields () vi Select Fields k Flag [%
'-ij Copy Ctrl+C Mominal
[B Paste Special... Ctri+y Ordinal esst ]
g 145 s EEo| ot FH & 2%
B: fARet 240/1 5)2 71X ks B2 Cigt S42 HEsH 7t € sHE 225t 2
EE ¢ 7122z FEe L3 Shift 7|8 =& HH0M DRA L= SHEEE ALESHH HE
g 7E BF MESHHAQ. O3 Ofg OieA QEXR thixz HMEigHs 326t MEE
Eof £ & Ex= J|E £4& HESHAL.
HE2 Zai tid F i g Hao| A= BER 2hFdt= A0l O HHstEz e =
Y U2 ¥2HOR THAR.
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Sof chet g CjAOR MESHAIQ. RE J|E Weo| oy

rlo
2
J
|0
!l

= Read Values Clear Yalues Clear Al Walues

Field Measurement Yalues | Mizsing | Check Fale
S BN W riag (F] (I R 7
Q} loglong ﬁ Continuous [-0.10536... Mone h" Irupoet
&2 lagtol & Cortinuaus [1.74919... Mare N Input
@ logecui f Continuous [2.73436... Mone h" Irupoet
{{'} logcard ﬁ Cortinuous [1.011860... Marne h It
@ lagpvire f Continuous [2.70136... Mone b Irupouat
@2 Ininc & Cortinuaus [29722... Mare N Input
{} custoat ‘f) Momiral 1234 Mone @ Target
{} churn ‘b Mamirial 01 Mare N It >

@ view current fields @ View unused field settings

Fields: 42 in, 31 filtered, 0 renamed, 11 out

Field : Fiter Field
region — regian o
tenure > tenUre
age — age
matital —_— marital
address —_— address
incame —_— income
ed —_— ed
employ —_— etmploy
retfire —_— retire
tender —_— gender |

@ view currert fields (@) view unuzed field settings

A 12 ¥ B4 DY 2ROy 2XAg 7)) 141



(= ol2{et HEES HQISHK| b1 e HEO| et de2 8= X|FstrLr ZH =0
A HWES Mg 2 QL)
2. EXAE wEOlM BY @S 22 EMEYe MeisiiAle. Ch, FEL 9 wEA A
23 EHT MEisyA
Ucustcat
Figlds ._ Mﬂdlﬂ; Expert | Analyze | Arnnotations
Model name: @ suto © custom
|-qﬂ Use partitioned data
iz Build model for each split
Procedure: @) Muttinomisl © Binomial
Muttinomial Procedure -
Method: i:_Stepwise . T_|
Basze category for target: 1
Wodel type: @) Main Effects  ©) Full Factorisl © custom
£
>
El Include constant in eguation
(o) () ()
3 148 BE M MH
CHafoll chet 712 HEE 12 FHUAQ. 2=0| 7|Et IS J[& MH[A0 7hiet nziat H|wet
L|Ct
3. HZ7t HolM MEIH REE MEHSID ZEES MENSH CH2 g £ it AXoM 27 H0|S
g MESHAIR
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ﬂ Logistic Regression: Advanced Output

L___I Summary statistics D Parameter estimstes

[ Likelihood ratio tests

1)

i_j Asymptotic correlstion L_I Asymptotic covariance
|_j Goodness of fit chi-sguare statistics @ Classification table

[ tteration history for every | B

|__jl Steprvize variable loadings fj Monotonicity meszures

|| Information criteria

) (coat) (o)

1. E2 Ao DS MMOHIAR. DU Q2% Ntt Do BY S0 AZHELICH Al

SAIZS HAE OjRA Q2 CiXz MME DU -T2 2chD FOHEIIS MHSHIAL,
DY e ohar TS| 2t W0l HRES XHGHE of AFSE WHAIS EAIBLICL Ul Aol JHs
HZETE QOM 1 B sths WHA MEAR0| EAEIX o= 712 WEALICE LIDE| A e W
Aol CHSiMS MIsARgOl EAIELICH H3F 32 Z2iA MHAS Uehfs 2t SYLUCH
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T custcat

Ly ‘ i Fie ¥ cenerste & view

][ fm]

E-Equstion For 3
| 002157 * address +

05556 * [ed=1] +
0.7185 * [ed=2] +
0E729 * [ed=3] +
014647 * [ed=4] +
005133 * employ +
008447 * reside +
+-1.551

[=-Equstion Faor 2

| 003685 * address +
217 *[ed=1] +
-1 508 * [ed=2] +
-0.9709 * [ed=3] +
05764 * [ed=4] +
002635 = employ +
01477 * reside +
+0.04901

E-Equation Far 1
Baze category
+ 10.00000000000000000000

[E-Equstion For 4
| 002184 *address +

-3.762 * [ed=1] +
-1.959 * [ed=2] +

A 453 * [ed=3] +
10,5543 * [ed=4] +
0.0424 * employ +
02576 * reside +

+ 01806

| L,

Predictor Importance

Target: custcat

employ—

address—

reside|

oo 02 04 06

0g

10

r

Least Important

“iew: |Predictor Importance =

Most Important

H

O 150. 2& Aut RotEY|

Qo B2 (CIE AP AtO[OflA]) CHA S ZREO| <d] AIEEl= LHOIFHS BE)S HAISLICE O
2ot 2o = AXNZ T MEfHE J|EC = o0 MEfE HEO|H DHSIEE MEE ®A =50 of
== =3
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custcat -
W . |:j Filz f)generate @fﬁiew

ekl | Sumniry | Aduarces Setiogs Arnotatons.

) | | & colepse an | | B Expand Al

o Analysis
E-Fields

é--lnputs
-ﬁ address
ﬁ ethploy

E-Build Settings

--Uze partitioned data: false

- Calculate variable importance: true

- Calculate rave propensity scores: falze
~Procedure: Multinomial

~-Base category;

151. CHA 2 3 LES HASls 22 QY

o
:l_|=
19_|-
0z
A
=2
x

-1

o

n

o

i
=2
E
m
iul

oo

i

iul

g Hol BEAEE g2 22 k5o 1g &9

SN BAIEE o B22 4 WEO| 2 YF0| ofYsts SO HMES EASHE HolA X2
QeofelLitt, ol HlmO| J|FOE ASY W I XTIt

CIZHAE ALSY BUS FMOIX T T FH FZoHs WHS DE DAL I Yurmel 10|
XEBHe Zoln| o= EajA Mu|Ao| sfeists welL|c
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E custcat .
W : lad File %) Generate  oF view P Preview | ﬁ_-‘ @ E]E

Me&[ﬁm‘ Audvanced | Sefings | Annclations |

b
Case Processing Summary -
N Marginal Percentage
Basic service 266 26 6%
E-service M7 M.7%
custcat
Plus service 28 281%
Total service 236 236%
=2

gl 152, AoO|A XNz2| Q9f

ot& HIOIEHE 7|22 & mf, ZE 142 4 DHof| X[HSHH HA|0f 281/1000 = 28.1% H|E2Z
SHHELICH I1g ¥ 22 o522 MY £ Q= 71 YEE TS CE O3 Chg 9 Z2o| Z
WE ALESHE O|S1F Hlwstd 20| AMEXIS| H|O|HE AMESH ZOtLt & EHS=X| Lot= ¢
UELILCH.

g ol ofgiZo A= 27 HOIE2 AMEXS R CHSH THAIO] 39.9% 2HIE ZItE EAIRL
Ct.

E5| o] REE2 ™A AH|A DHEHF 4)S MHESH= = BHESILE B-MH[A DZ(HFE 2)Z AEHG]
= O= 1R 25Tt HZ3 20| o CHsl O L2 HELE ot 22, sie nd2 Algd
= Q= CHE o|ZHLE BotofF gfL|Ct
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u custcat .

. s:,‘. File &) Generate @fﬁiew

AR S— B
| hiodel | Summary | Advanced || Seftings || Annctations |
= ':L-__uvac-:.z-# o | e PR T

[]
Classification
Predicted
Basic Ertagey Plus Total Percent
Observed service service service Correct
Basic service 122 g 73 &1 432.9%
E-service 58 10 B5 a1 4 6%
Plus service 89 g 133 1 47 3%
Total service 47 12 43 134 26 .5%
fverall 3 E% 3.8% 9% 2I% I9.9% %
Percentage
=

Gl Chyol Tt 20| ALBXIS] 70 S HErE 4 ABLICL oS Sof, HE 29 DY
2 Aol o B0 gt S, oY TUR 2 AL ol B-MuIATE Solo] Ao gis
SItERl Z2Y £ YL

DHo| MXZ olo|Eof HotLt Meotx| HWotstaH RS &MY M g £ CHt MXfoA R
2 TS A8 4 Uo{oF BfL|Ct IBM SPSS Modeler®iA A2El DR ol 45t ELCHof
Ciet A2 HX| ClA3Q \Documentation CIZEE|0|M AFE 7tSSt IBM SPSS Modeler 2112|&
OtLHAJOf LRt QUELICE

ol2{st Zut7t && HIO|EOT 7|8totC= ME &SHA|R. 20| HMAOA Z[Ef Co[Eof &
OfLE & UBSE[U=X| HItstH™ THE|M 28 AMESIH AE 8 43 SHOE IS MEME

A 12 % SN DY 2RO 2XAY 33) 147
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A 13 3 BN MHIA MBRE HERE DI EXAE 2
4)

RXAC| B3RS S WS YE IUOR AICE wRSE B JYALCH ol U =T
Chal

H|SHX| 2 ==X}

0| 0|l = telco.savEt= CI|O|E mMYUS EXSH= telco churn.strO|2ts AEZIS AFSIL|CE O|2{8t
oIHYE2 IBM SPSS Modeler &X[2| HZE ClHEZ|0| AUELICE. Windows A|Z 0|72 IBM SPSS
Modeler T2 T F0|M G2 ZSC0f| HMAS 5~ JUSLICE. telco_churn.str YL streams C|E

Ez|of] ASLICE

HE S0, SLUMEXTL BEXOA L7 s DA 0f oo Aot ASLICE MH|A 0|8
HIO[E{E AtEOHH T % HMEXt= Hf% tsdol A= 22 o= + AW Jtsot o H2 0

AEER| XA
1. Demos ZCO|A telco.sav THES 7t2|7|= SH Y 24 LEE FIISHYUAIRL.
-5 i
@ —_— A — | T —i-[ y —> O\
telcosay Type ifmporant features  Missing Vapue Imputa.. 'o' churm Analysis
I I 0’ l
Hlvi LEEE L EEEE
cr}yrn 28 Fields churn Tahle
E.’El r

0% 154 08 ZXIAE BALMS ABSI0] TAS BRoE| B ME A=Y

2. 7Y EEE FoMotn HEE oot EE FF 0| SHIEA| AFEASK 2AStHAL
HE S0, 2ol 0 & 1¢! tHREES HE= SOz U5y = Ao 480 22 EF HE=
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& 719l 240

o
AN

| =
—

Fots Aol O HetgfLict.

Ld Type
| Types || Format || Annotations
[_ .9- Read Yalues I Clear Yalues I Clear All Yalues ]
Field [ Measurement Valyes Miszing Check ﬁ’nle £
{}gender &Nominal 01 Mone N It s
{}reside fCDrrtinuous [1,8] Mone N Iruporst
{3 alifree % Flag 110 Hone N Input ]
{}equip 8 Flag 140 Mane “w Irupoust i
{}callcard 8 Flag 110
{}Wireless 8 Flag e . el
{%} lomcmon & Continuo Select Al Continuous
?;} tollmon ‘% (Eorrﬁnuo Select Mone Categorical E
@ view currert fields (@ wi Select Fields Flag %
'-ij Copy Ctrl+C Mominal
(B Paste Special. . Ctrisy Orelinzl :EE-SFT?
a2 155, s HEO| ofgt 58 & 4%
B: |RAIE 2H0/1 §)2 71X ks EEOo| tiet E42 HEsT 2 € sHE 2286t EE
E o J7IEQE FEY LIZ Shift 7|5 +E HENO|M OIRA E= SHEEE AL HEAY
712 BE MEsiiAR. O3 ChS O0IRA 2B% HEz Meigelg Z2jdio] MeEl TEo| X
H 47 EE JJE 242 HESRIAIR
3. MH|A HSAE HHR= 0 HEo it £ &2 Sdlia=z 235t dgs tjdez 43
SHUAR. EE JIEF HES| Ao giEoz dFdlof gfLCt
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Clear Yalues

Clear Al Walues

Field
S BRI

{i}} loglong
&2 lagtol
@} logecui
{{'} logicard
@} logwvire
{{*} Ininc:
{} custost
{} churn

heasurement

W rEg

f Continuous
ﬁ Cortinuaus
‘f Continuous
ﬁ Cortinuaus
‘f Continuous
ﬁ Cortinuous
&) Momiral

8 Flag

“alues
[RE)

[-0.10336...
[1.74919...
[2.73436...
[1.01160...
[2.70M386...
[2.19722..

1234
140

Missing

Check

e
Mane
Mone
Mane
Mone
Mane
Iare
Mane
Mane

Role

W I
b Irupouat
b It
b It
b It
b It
b Irupoiet
A" It
@ Target

kE

@ Viewy currert fields  © Wiew unused field settings

T8 156. MH|A HISXE HHE 1

4. WEME DUY LEE QY
WCME LES ARSOHE CIEHA /T 2ot B
4 £ HOES HAY 4 YsLc,

5. AEES AWSHIAIL.

6. ZT BY HAS WD MY oiH0IM TEIS Mestod

H13EE

M

[

MH[~ MSAE HH?

L
=

2l

7FSHX]

ot
[k

of| =t



.uchurn
| e
i

f) Generate

’E} Generate Modeling Mode

i Maciel to Palette
‘ Mocel | < .
| A b Filter...
WAL Ree o ]y il
' Rank Field Measurement Importance Walue
m 1 @tenure f Continuous Important 1.0
m 2 @ Loz el yTe} ﬁ Cortinuous |£| Impartart 1.0
m 3 {ﬂ*} equip &) Mominal |£| Important 1.0
m 4 @ loncten ﬁ Cortinuous |£| Impartart 1.0
m 5 '@} employ f Continuous |i| Important 1.0
m 51 @ longman ﬁ Cortinuous |£| Impartart 1.0
¥ 7@ internet g Mominal [#*]mportart 1.0
m g @ Equipmon ﬁ Cortinuous |£| Impartart 1.0
m 9 <§} age y Continuous |£| Important 1.0
i 10/83 ehill @5 Mominal [ mportart 1.0
m 11 <§} address y Continuous |£| Important 1.0
m 12 (z\*} callcard 6);) Maminal |i| Impartart 1.0
m 13 <§} carcten y Continuous |£| Important 1.0
] 1463 ed ol orcinal [#] mportant 1.0
m 15 {%}tollten y Continuous |£| Important 1.0
F] 163 custcat @iy Mominal mportart 1.0
m 17 <§} voice 65 Mominal |£| Important 1.0
m 15 @ cardmon f Cortinuous Importart 1.0
W 18/ lngtol & Continuous [*]mportart 1.0
|_q_£'| 20 @ wireless &‘1_) Momiral Important 1.0 - |

Selected fields: 27 Total fields availahle: H1

‘ #-095 [F==035 [=]=03

3 Screened Fields:

Field Measurement Reazon
_| {&} retire 65 Mominal Single category too large
D {{‘} logwire f Continuous Too many missing values
D {& logecui f Continuous Coefficient of variation below threshald

gl 157 WEME] L EOM ZE L5 MY

OfglLICt ZE

telco.sav THYE S| 2= H|O|E{7} MH|A HM|SKHE HHE 24 of =
of = A&LCt

£ AME0l0] o FH+Z AESHY|0 SRt ACE ZHFE| '
7. EE Y Ogt dxolM BEAE ZE HE: RS MEstD aels 226
M Q

8. MdE EH =EE fY L8O AESHYA
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ﬂGenerate Fitter from Featu...

Modle: @ Include @) Exclude

@ Selected fields

-ﬂ Impartant

Marginal
E‘ Unimportant
© Top numhber of fields =
@ Impartance grester than: :
(Lox ) (coon) (o
J2l 158 282 HE MH
9. OO HE LEE HHE TH L0 HESHIAIR
HlolE| ZE =E2 ¥ Mg SR
10. CIOIE HE HZtX 9l FH oM % &tz E= 226t EXE =4 &
AR, J2{H =2 Ho|E7} B2 RE HEES AlEY £ J&ELICHL 0 B
Aot HEE= &E H[E0| 50% O[Tl logtoll A LICH
11. logtollol CHEH BXzh CHXOM X|”EES S2ISHIAIR

Data Audit of [28 fields] 72

lah File (S Edt ¥ Generate

Audit | Quality || Annatations

Complete fislhds (%) [96.43% | Complete records (%) @47 5%

Field Measurement Outliers: Extremes Action Impute M|SS|ng Method % Complete Walid

{} Iogtall f Continuous a4 0 Mane [Merver = |Fied 475

tenure ﬁ CortinuaLs a 0 Mane Mewer Fixed 100
{} age f Continuous 0] 0 Mone Blank Yalues Fixed 100
{1} adldress ﬁ CortinuaLs 12 0 Mane Mull Values Fixed 100
{} income f Continuous a & Mone Elank & Mull waludFi=ed 100
Cred ol ordinal P o oy Fixed 100
{} employ f Continuous g 0Mone Specify Fixed 100

eguip & Flag i o Fixed 100
{} callcard 8 Flag -- - - hlerver Fixed 100
{!‘}} wirgless 8 Flag -- - - Merer Fixed 100
{f?.'? longmaon ﬁ Continuous 18 4 Mone Teter Fixed 100
{!‘}} toliman ﬁ Continuous a 1 Mane Merer Fixed 100
{1} EdjUipman ﬁ CortinuaLs 2 0 Mane Mever Fixed 100
{!‘?.5 cardman ﬁ Continuous 11 3 Mane Merer Fixed 100
{1} wWirEman ﬁ CortinuaLs =] 1 Mane Mever Fixed 100
@ longten f Continuous 20 4 Mone Tlerver Fixed 100
@tolnen ﬁ CortinuaLs 18 2 Mane Mever Fixed 100
{} cardten f Continuous 11 & Mone hlerver Fixed 100
{3 woice & Flao -- - Mewer Fixed 100

T2l 159. logtollOll CHEt AXzE CHX|

12. O3 of cHelf Szt A ES HEBIHAR. CIZSe2 1
=1 A

H 13 & S84 MHA ®MSXE HHFE 224(0]



s M=o chx[El 2t0l Al Clo[E e TA| gte Wzol dde= DIX[X| §¥ELICh

— o

Imputation Settings
Figld: locgtall Storage: @ Real

Impute when: Blank & Mull Yalues ™

ImpLte Methoc: IFixed b |

Impute Fixed Yalues
Fized a3 |Mean
flean
Iicl-Range %
Constant

[ ok J[concet] [ bew |

& 160. THX| 2 M=

13. HO|E HE EzteN 2 "M 2F 1 =2 HIoIHAL. 0|2 oAM= Hlw0lA Cf

=2 UESHHAIR.

MY > BEY AW C

Data Audit of [28 fields] #4

ladFile | Edt ¢ Generate =

Aviciit Czlity %

Eompleterickd=or): Mizsing Yalues Fiter Mode 2%

Fieldl Msipivallesssleativone Exdremes Action Impute Missing Method | % Complete walid

@ logtall 0 Mane Elank & Mull al... Fixed 475 o
@ tenure 0 Mane Mever Fixed 100
@ age 0 Mane Mever Fixed 100
@ address 0 kone Mewver Fixed 100
@ income & Mane Mever Fixed 100
@ ed ol - Mever Fixed 100
@ employ 0 Mone Mever Fixed 100
@ equip &D—Nﬁfnal = |- Mever Fixed 100
@ callcard &) Maminal - - Mever Fixed 100
@ wireless &) Maminal - - Mever Fixed 100
@ longman f Continuous 18 4 Mane Mever Fixed 100
@tollmon f Continuous 9 1 Mane Mever Fixed 100
@ equipmon y Continuous 2 0 Mane Mever Fixed 100
@ cardman f Continuous 11 3 Mane Mever Fixed 100
@ wwireman f Continuous g 1 Mane Mever Fixed 100
@ longten f Continuous 20 4 Mane Mever Fixed 100
@tolnen f Continuous 18 2 Mane Mever Fixed 100
@ carcten f Continuous 11 & Mane Mever Fixed 100
@ waOice &) Maminal - - Mever Fixed 100
@ paer &) Maminal - - Mever Fixed 100
@ internet &) Mominal - --|-- Mever Fixed 100
@ callwait &) Maminal - - Mever Fixed 100
@ confer &) Maminal - - Mever Fixed 100
& ehil @ MNaminal = BE Mever Fixed 100
@ Inglang f Continuous 4 0 Mane Mever Fixed 100
L inc: & Continuow : k] 0 one [ever Fixed 100 TR |'

o = MM

1

A& +H & et MK B2 37|15 50%E S22l #Helg SE6HAIR.
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l2k= A

£ =7t ZEZF X
Tl 2o HZES)

S o AEZ A0 EAIELUCH
14. = EE EH s

A 2.

= =1
= x [ |

Missing Values SuperMode

Generate SuperMode for:

@) Al figlds ©) Selected fislds only
Sample Size (%) 50000

Cancel

g 162, B2 37| X[HE

=]
21510 Olg EZAINME MESHNAIQ. OfF ZEZAIX FHOA

| || . |
iEaien Raphicey fannctationsi

Model name: @ Auto Cuztom

i. Filds ,! hodel

@ Use partitioned data
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-Binomial Procedure
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churn

[
[V | jws File ) Generate

o Analysis

E-Fields

E--Target
8 churn

E|--Inpu13

f tenure

f employ

8 eguip

8 callzard

f cardman

8 woice

8 internet

ﬁ Ininz

E-Build Settings

Usze partitioned data: false

Calculate variahle importance: false
Calculate raw propensity scores: false
Procedure: Binomial

Mocel type: Main Effects

i Include constant in equation; true
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] |4 File
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@ Generate

Logistic Regression

Case Processing Summary

Unweighted Cases{a) N Percent
| Included in Analysis || 1000 1000
Selected Cases Missing Cases 1] il
Total 1000 100.0
Unselected Cases i} A
Total 1000 100.0
a. If weeight iz in effect, see classification takble for the tatal number of
CREES,

Dependent Variable Encoding

Original Value || Internal Value

Ho 0

[ m——
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Ed churn
| ]ﬂﬁ Fie ) Generate

| h. Initial -2 Log Likelihooe: 1174.394

M

. Estitmation terminated at teration number 4 because parameter estimates

changed by less than 000,
Clﬂa_ss_iﬁcatiun Tahle(ﬂ,h)_
Predicted

churn
Percentage Correct

Observed Ho |Yes

Mo |726]| 0 1000

churn -
Yes||274 | O 0

Step 0 Il
Overall
Percentage ik

\|&. Constant i included in the model.

b. The cut value iz 200
Variables in thg_Equation
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w | ]:’. Fie ) Generate
. . ]
Classification Table(_a] =
Predicted
|| churn
Percentage Correct
Observed Ho |Yes
Mo |66 | 5| 520
churn e
Step 1 Yes 192 &2 29.9.
Overall
750
Percentage
Ho 657 | B9 a0.5
churn
Step 2 Yes 160 ) 114 416
Overall
Percentage il
Ho |661 | &5 1.0
churn - -
|step3 | Yes [153 | 121 442 e
[ n———— [*]
2my

=2 ObX|2h THA|7F 8TEHAIRE WS EAIRLICE O] THAOM 212[F0| O ol 2o =
7t dEHSE Fore Rt gloty HERUSLICH MH|A HSXHE HHEEX| §= 2249 YTt
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Owerall W
8.7
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Ho |657 | B8 a0.5
churn
Step 7 Yes |144 | 130 47 .4
P:::::ge pe
E
Ho |662 | B4 1.2
churn
Step & Yes |145 | 129 471
Owerall
7941
Percentage
a. The cut walue iz 500
Variables in the Equation
B S.E. | Wald || df |Sig. || Exp(B)
tenure -046 || 004 §1123.346 | 41 || .000 855
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broadbahd_1.sav Fler Filler

,

" Bfields

= £

Table [Market_1 Market_2 M.

A

~—ay — o\

Table G fields [Market_1 $TS-Market..

AMAG =29 32, 2t AZol 2t Frztof chet ol A= BEOl Fof RUA0{oF FLICE. IBM SPSS
Modelerdf| M= ERot 22 HIO|E{7} 0o A HX|SIE=F HO[EE HEtSs YHE MIHLI.

Tahle (89 fields, 60 records)

| File = Edt  {) Generate

Annotations

Market 1 |Market_2 |Market 3 [Market_a |Market 5 [Market_6 |Market 7 [market_g |mar
1 3750 11489 11653 4571 2208 5488 G144 2363 504f=
2 3846 11984 12228 4825 2300 s§72  |g3@0 2404 516
3 3804 12266 12837 504 2352 Sa02  [G6TO 2469 523
4 4010 12801 13716 5211 2490 5839 6923 2574 540
5 4147 13201 14647 5383 2534 BO0IT  [TM2 2654 554
g 4335 13826 15410 5496 2664 B3 7493 2699 57T
7 4554 14273 16108 5747 2738 G250 7702 2786 590
g 4744  14BB4 16958 58985 2754 G439 (7985 2647 BO3
g 4885 15130 1742 6053 2874 GTOM 107 2087 615
10 5020 15851 18453 B229 2975 5957 [636B 3099 B34
11 5205 16509 19181 6320 3042 7AA 5684 3195 663
12 5379 17225 19885 G499 3095 7IF5 5997 33 BTG
13 5574 18173 20865 6593 3199 7380 9326 3376 702
14 5826 19287 21155  BEe0 3207 7RIS 9543 3443 733
15 5942 20171 21655 6757 3208 7985  [96T3 3617 749
186 B139 21379 21984 B804 3357 5238 9934 3732 7T
17 244 22067 22756 B915 3450 5464 10241 383 754
18 G274 23074 23484 7035 3528 BSTS /10440 3686 529
19 §347 23720 24324 IS 3546 8817 [10TE3 3935 G5
20 B399 24803 25351 7304 3604 9041 102 3853 ETE]
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1. M AEZZ 2MSt0 broadband_1.savE 712|7|= EA| OIY AA LEE FIIEiL|CL

164 IBM SPSS Modeler 18.1 OHEZ2|3H|0|M QHHA



2. HE =EE A8t Market 60X Market_857HX|2] EE S MONTH_ % YEAR_ ZEE H
EEst ZEE ChastgfL|ct.
2 O A0l QTS OHE LSS MO Market 6 BES S2UsD 0tRA A% CHES
£ ME|E DIRAE Market_85 BEX| of2fE NYA| L, MEHEl LEIL OigtMOo = ZZEA|ELICE
CHE EHEE FII6IE Ctrl 718 Of2i2 %8 HEfolM MONTH_ % YEAR_ HEE ZEISHMAIR.
Fields: 89 in, 82 filtered, 0 renamed, 7 Dut.
Field Fitter Field
Market_&0 V. Market_g0 <]
Market_&1 - Market_51
Market_g2 M hiarket_g52
Market_53 —— Market 53
Market_&4 - Market_G4
Market_g5 —— hiarket_55
Total — Total
YEAR_ ¥ YEAR_
MONTH_ B e MIONTH_ i
DATE_ —— DATE_ J
@ view current fisidz @ View unuszed field settings
Jg3l 172, 22 thast
CI[O|E{ £
BYS MFsP| Mol By GOl S4S FopEs 20| FELICL HIOIETL A HSS LiedL
T Ats B MAMTI7F 2 AIQo| cHell AFSO R XM AIEM e HAEM BEE A2 4 X
ot Gjo|E{off AEE0| gl= 0= dME HIAEN 2= Xﬂé?:.Q *H O WEA 2UE g2 &
U= BRIt JGL|CH 2 SX[ A|ZHof| CHo{ Ci|O|E{E EfMSEX| fne FA| CHA JHel A[ZHof| CHaH
7txtel & #8 THE Mt AEHe EXf = £XHol| CHf EH%P%OE mpetet £~ UASLIC
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Flot: @ Selected zeries ©) Selected Time Series models

& Tatal .
Series:

¥ axis lebel @ Detaut © Custom | vg

|:| Display series in separate panels |:|

Display: E Line
[T Poirt

] Smoother

m Limit records  Maximum number of records to plot: 2000 =

PEZRE A 74 =2 ETH Lo FRESHEARL.
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Time plot of [Total]
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e e e
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Ed[Total]

A |

Piot: @ Zelected series © Selected Time Series models

& Market_1
Series & Market_2
& Market 3

¥ axis label. @ Defautt © Custom
|:| Display series in separate panels |:| Mormalize:

Displary: @ Line
[T Pairt

[ Smoather

E Limit records  Maximum number of records to plot: 2000

]

[eoot

O 175, TS ANAIE =8 2

AN

1

Azt 74 EE CHA| EA 2.

Q).

A 2EE AE FEOM HMASHI AL (H
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Time plot of [Market_1 Market_2 Market_3 Market_4 Market_5]

d Wi

| Edit ¥ Generate

s File

iﬂGraph |I Annotations |

MEX]

Market_1
—Market_2
—Market_3
— Narket_4

Market_5

Record number
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= O Er=xo|zt stHzte AEMo| Eoltts 3H= SiELICL
=t "ol

O|M| DATE_ ZES| M& RS UM YAo= HAsHoF SfL|Ct
1. MS LEE ZH Lo HESHUAIR

2. M2 LEE @1 LS MED| CRE ZEGIYAR

3. DATE_E MESI] 0| HE M0l FIISHIAR

4. HHRI| =78 Moo= HFESGHAR
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(E3]F= ()

Fillin fielcs:

&5 DATE_

Always

Replace:

Replace with;

(DATE_)

to_date

= Lt
— =
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Select a éetting:

General
|Date/Time
Number formats
Optimization
Logging and Status
Layout

Analytic Server

Geospatial

.7 broadband_create_models

These settings control the format of date and time expressions in the current
stream. Click Save As Default to use these settings as the default for all your

streams.

Import dateftime as:
Date format:

Time format:

Date baseline (1st Jan):

2-digit dates start from:

Date/Time © String
JONYYYY  ~ |

|
- | I

e ————
|HH:MM:SS

[MON YYYY

| Rollover days/mins

Options| Messages Parameters Depbymeml'Execm:. Globals Search Coﬂmlem;mumanms

Time zone:
2 178, HA MF
CHat Hol
1. f9 LEE FII5t0 DATE_ EEO| Cigt 922 I8z HAESMAR. 2E 7|ENMarket_n H
S ol B Zo)l Ci3t S ¥R MISAIL.
2. MFl 2 BEES S22UslH I BS MU,
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Types || Formet | Annotstions

[ h Read Walugs I Clear Walues I Clear Al Yalugs ]

Field Measurement Walues Mis=ing Check Fale
rMarket 1 @7 Continuous [3750,117... Nane ©) Target
rMarket 2 & Cortinuous [11489,53... Mane ©) Target
IMarket 3 &7 Continuous [11659 50... Nane ©) Target
Market 4 &7 Continuous [4571,179... Mane ©) Target
IMarket s &7 Continuous [2205 6611] Nane ©) Target
3 Tatal & Continuous [536413.2... Mane ©) Target
F  DATE_ & Continuous [1995-01-... Mane & none

@ Viewy currert fields @ Wiew unused field settings

—

a3 179. tbs EEo| o

&
18
I
nx
0z

Azt 77t

1. ZEE Y EOM AAE LEE AER0 FII5t1D 0| RY Lo HRESHUAR
2. OOl X|E At Mo 2tEgt 2E0AN EMyAIZt HEZ DATEE MEHSHYA|R.
3. AlZt RO Z MonthsE MEHSIMA|IL.

W B fields

Fields Data Specifications Build Options  Madel Options | Annotations

Select an itermn:

Ohserations @ Observations are specified by a dateftime field

Tirme Interval Latedtime field:

DATE
Agoredgation and Distribution g@ i "E

Missing Walue Handling Time interval. |Months b
gl 180. AlZH 77 HH
4. ZE M Ho|M ZHIEE D22 E ME{EIS MEHSIAMAIR.
5. S 302 MAESIMAL.
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85.0

o existing model(s)

@ Auto © Custom
o model only

7|1zt 2%

=

=

| Compute future values of inouts

fidence limit width (%
a2l 181. of

[+ Extend records into the future

Fields Data Specifications Build Options | Model Options Annatations
Forecast

|| Coptinue estimation wsin

[] Build scarin

(T
Model name:
can

AlA|

W 6 fields

1.

o

o oy

ol @ o
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s

W B fields

Figlds Data Specifications  Build Options maodel Options  Annotations

Select an itermn:

General Method: E_Expert Modeler A
Dutput
fodel Type
@ All models

(23 Exponential smoothing models only
© ARIMA models anly

[ Expert Modeler cansiders seasonal madels

Outliers

[7] Detect outliers autamatically
O 182, AMAE CHet Xt ZE 4H7| ME

3. AAIE Lo AAE 22 Hils H

SELIgs
4. HIOIE =EE AAIE 22 420 HF5tn Hdls SESHHAIL.

—» e -8

— (B — () (R

nmaunelu_msav Fler Filler

= o

Table [Market_1 Market_2 M..

-1—;-.."' —fime @ :

Table G fields [Market_1 $TS-Market..
T2 183, AAHE ZEZES FASH| fot ME AEE

O[X| & ClOo[E{oll Ml 7Hel A (610 M 637kK)0| F=ItE|RASLICE Ol2{eh A2 O|F 7[Ztof CHet A
0| Of Ao|]AS] &L, 2004 1EH0iM 3K LICE

R 7K M Bk XS BAELULCE &, A|AE =8 $TS- E0| FItEL . 22 2F dOll: AAE o
O[E{e] 2t =)ol choli CtES HEAIGLICE
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Column g

$TS-colname A Co|E{e 2t Hof| chsh MAME 2 ool LCt.
$TSLClI-colname MME D Ho[Eel 2 Foj cigt otet AMz(Hzt ZILIC
$TSUCI-colname MAE 2 Oo[Eel 2t Hojl gt Aot AMz[Hzt ZHIL|CE

$TS-Total 0| BHOl|X $TS-colname 22| ZA.
$TSLCI-Total 0| oM $TSLCI-colname 2t ZAHQILICE.
$TSUCI-Total 0| &ofl CHt $TSUCI-colname #f2l ZAHQILICE

ol Erelofl chet JHs QoI

£5| 6101M 637tX|2| O|2{%t

T EHAE Glo|E|EA
1

H Z2otn B3 WS Meisto] 2t AFO| hof WNE DU B

S $TS-Market_n, $TSLCI-Market_n 3 $TSUCI-Market_n SILILC}.
g2 AFEXL 7t HIolH S 2f HX| A|Fe| AMER7tE ZEtetL|Ch

o

—_ —

I 'gi ) 1. I |
Qutput Seftings  Summary Annotations.

HS Bg&Er udédp +

- RE =& =

Dutput =
El Time Series

------ @ Model Informat]
------ (i) Correlogram
------ L& Parameter Esti|
B {E] market_1
------ Title
------ L& Model Infarmat|
------ (i Correlogram
------ L& Parameter Esti|
& {E] Market_3
------ Title
------ L& Model Infarmat|
------ [ Correlogram
------ L& Parameter Esti|
B {E] Market_4

------ Title

------ L& Model Infarmat
------ [ Correlogram
------ L& Paramater Esti
B--{&] Market_5

------ Title

[4]

Target: Market_2

Mo

Model Building Method

Mumber of Predictors

Model Fit MSE
RMSE
RMSPE
MAE
MAFPE
MAXAE
MAXAFPE
AlC
BIC
R Square
Stationary B Sguare

Ljung-Box Q# Statistic
df

Significance

[

0% 184. AEOf| CHall HYE AAE 22
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Q) B, RRE U R4 B2 Ljung-Box S|, 2 Uo] &Kt 2R TN AED
BELCH 277 PRIIMULE ©f L2 DUY 20| HALCL QWE Ljung-Box S7 Xt
Aol BHE QIS SH SE AH Al 22HY 4 9t BY 240 28 EAFLIL

Fod F2 ZEo| SHIEA XFHEU}=X o0 ciet & CHE X|HE= M35HE Ljung-Box &
Aol oM 22 HMITLIC {2|M 20| 0.05 O|2HO|H FHXt @Xt7t 9|7t otels olO|eL|
Ct &, DHof oo mHEX| 2 HZE= ALE LHel =7t JUSS 9lojgLct.

HM R Ha Y /oM ¢ & R5FE 1Y ©f X5 22 MAT|7F Market_3 S Market_40]|
CHSH MEHSH o] o &etetL|Ch Market 1, Market 2 S Market 52 g2l Zto| £ C} 0.05
O|2to|H O|2{sh A|ZHof CHell O Hetst HES AtRst R JtX| Ado| €ests o0|gfL|Ct.
X7t MEE HE9| 27t EAIELICE R M& g2 REO| dHSH= A|AEe & HE Chst =
He HMIELICH o] EA0f chst X[CHZf2 1.00|H O] HAM digy REE A oiL|C}.

RMSE= HME2 WrHSXt0|H ASe MA| Zfo| 2o ofs ofEE Zrat HotLt CHEX|of
CHst ZZ0|H AE KMo CHOH AMEE Tt ST T2 EAIELICL Ol 2XHe HHO
B2 0| gt0| 7ts¢t of RI|E JELCh & =0 27|0f Market_2 3 Market_30{ Ciot ZHO|
XIZ27K| g 2 EA0f MEH ™| 5 Jtsst ZHOZ HO|Lt CHE M| AIZHf| HIsHME &
MIHQl HoE HLICL

o[2{gh =7t Mgt ZEkols B 2o HUE QXK(MAPE) 3! 0|2l A[Cigi(ZIt] Eoi HUE
XHMAXAPE))0| ZetElLIC Hi HUE QXt= e AZol 2R o +ZFoilM ot &
StX[=X[of tiet £E0|H HME o=z FA|ELCL ZE ZEof| ofgt B 3! 2HE AEDS

of oze] BEANE BolE 4 YLt

Aol MME QXHMAPE) a2 ZE ZE0| of 1%° B ==4dE LIEID JASE &
M Ol O W2 #X|LICt. [ M HME QXHMAXAPE) 242 2|0 Hcf HHE <

HAISHH o0l CHet £|2te HO|A ALIZ|QE o Adt= O REYLICE Ol EES 2
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Fields Data Specifications Build Options  Model Options Annotations
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§TS-Market 4 [STSLCKMarket 4 |§TSUCKMarket 4 [§TS-Total  |§TSLCITotal [$TSL
47 13460.165 13046.567 13883.520 1895694552 1890768.484 190(=
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Fields Data Specifications  Build Options | Model Options  Annotations

Select an itern:

|General methiod: EE}{pnnentiaI Smoothing = '
Ctput
Madel Type
@ Simple 2 Simple seasonal

@) Holt's lineartrend @ Winters' additive
@ Brown's linear trend © Winters' multiplicative
) Damped trend
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Fields Data Specifications Build Options Model Options  Annaotations

Select an itern:

|General Method: iExpunential Smoathing = 5
Cutput
Model Type
@ Simple ) Simple seasonal

) Holt's lineartrend @ Winters' additive
© Brown's linear trend © Winters' multiplicative
@) Damped trend

\} [ren $T5-rren] v date

&

Plot Appearance Output Annaotations

Plot: @ Selected series © Selected Time Series models

& men

Seties: &% §TS5-men

¥ axis label: © Default @ Custorn ¢ date

E~E

[] Display series in separate panels ] Mormalize

Display: [ Line
[T] Point

[] Smoather

I 1 irmi i ; =
[ Limit records  Maximum number of recards ta plot: 2000 I~

(o) () (o) (aoan ) LB

O 206 MAE 2E E A
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8. TF TN men & $TS-menS AHE 220 FIISHAAIR
9. X = HO[E2 MEX HoZE HHGIL dateES MEASIMAL
10. S mido| AIE EA 3! BEE3} MEiztE MEH FASHHA L.
11. s SeEEhAR.
4DDDD_...E.........E........._!.........E._........'..........'.........'...
| | | | | ; | men
30000 A== m b —8TS-men
EDDDD_...'.........:......... SRS DO GiEe R pEmes 1 B '.
10000 -+~
D_.._g........_E_.........:.........%_........E_........_E........_;.
I i I I i I I
1988-01-01 1990-01-011992-01-011994-01-01 1998-01-0112928-01-01 2000-01-01
date
gl 207. the X[aHEg 2
men THE= AX| GO|EE HEAIStH= BHH $TS-men2 A|AIE ZES LIEFHLICE
Che REE2 dXz FHC0E g = A= FREel A FME LIEHLE AZHE 1D2{dHK]
tELICt o] REE HESt= A0| tEEL|Ct.
12. =eolg SElst] A7t TE &S HoMAR
method: fExpunential Smoothing =
hodel Type
£ Simple £ Simple seasonal
@}:HDH'S Iineartrend§ O Winters' additive
) Browen's linear trend © Winters' multiplicative
© Damped trend
72l 208. Holt 2@ MEY
Holte| M¥ @2 ATeLICh Ol ARAS HNHE 7HsHo| giojats T RYECHE A
7t o XMgot 2Hojojof Lt
13. AAIE LEE CHAl YA
14. WHo= oMY X[pHEo| MEHE zbd ZM ol bt ELHN 2 FISE Holt MA
FME MEISHHAR
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l6. A7t 74 TES CH| ®D A#2 S22stiAL.

4UDDD_...E.........?.........;.........;..........;..........:-..-.....:...
. . ] ] : : : et
0000 =A-===mm=mmkmmmmmm e b —3TS-men
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i i i i i i i
1985-01-01 1990-01-011992-01-01 1994-01-01 1996-01-01 1995-01-01 2000-01-01
date

]
o

209. Holt MY FAH| 2=

Holt 222 Tt DAL Hetoh ASF ZNE HAISILE HS| AEMHES DA o0z 0]
Doe AE & JAELICH
17. ANZt EE HZ SHOMAL.

Fields | Data Specifications | Build Options | podel Options | Annotations

Select an itern:

General Method: EExpnnential sStnaothing = |
Ciatput
hodel Type
@) Simple (2 Simple seasonal

©) Holt's lineartrend @ Winters' additive
© Brown's linear trencd @};Winters' multiplicativeé
) Damped trend

a2l 210. YIE{A @2 MEH

18. AAIE LEE CiA| MAIR

19. HWHOZ O{FS| X|eHeto| MEHEl 2N ZFMH Bio| Ut ESXM BH RUOE WintersQ
SHZ MEHSIMAR

20. H¥MS 2= ZE {22 CHA| ZHHSHYAIL
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of={gt

HEHS F o= 20| o E0| RELYLITN? EXAIE A= ZHO| 01|§If7f gl REECH o
M2 O R&EUT? ARIMA EZ2AXME AFESIH O|EX7L U= AAIE 24 ZES 2Hddg = A
o OEX0F gle Xe=EE 220 sl o= 7|sol |2/F XH0|7F A=K %* = ASHCL
ARIMA ZHS ArEsHH X5 U979 &AM, A2 8 0l B & olz{et 420 tiet AZ 42
= X5t ™S HudstH = Y = JASLICL o[2{et Y=o thet x[Me| s =522 ZBHS
= A2 FHU2 ANHKRE FHO{0F Sh= AlZF 22FQ T2MATL E £+ JLEZ 0| oMz Xt&
oY M7t tHA ARIMA 2ES Mefgi|ct
CIOIEf MEOIM Z|EF He & LURE OEX H2 NSt O L2 ZES Zdgsiain ARy
UAELICE OEXZE TS0 71 Rt Has QEOZE HEE FIFZT9 £(mail), ZIHZT9)
H[O|X|(page), F=E = A= HMSE Tt 2| F(phone), U2 2100 AHEE SH(print) A 22
MH|A SIS 2~(service) R LICH
() catalog_seasfac.sav El

. [PA Ereview_] [ @ Refresh ] | 'ﬂ | | - | DJ

FCLED DEMOSicatalog zeasfac.zav

ata Flrter TYF'ES .ﬂ-.nnntatlnns

| m h_ﬁgad ‘-.-’alue§ 1 Clear "-.-“alues_ l ':lE.'EEF Al "-.-“alyes; J

Field Measurement Yalues Miz=ing Check Fale
EE date & Continuous [0000-12... Mone @ MNone =
{ﬁ*} fEn ﬁ Continuaous [G243.14,... Mone @ Target
{g*} WO ﬁ Continuous [16575.9.. More &) Mone
{@}jewel ﬁ Continuous [2983.55,... Mone & Mone
> mail & Continuous [1147 15... Mone N Input
{:} page ﬁ Continuous [21,114] Mone N Inpot
{:} phone ﬁ Continuous [17,529] Mone N Irport
3 print &7 Continuous (8061 2, Mone ™ Input
{:} zervice ﬁ Continuous [15,68] Mone Ny It
{2 YEAR_ @0 Mominal 1959199, Mone & Mone =

@ view currert fields () View unused field zettings

lLoxJ [ cance) [_apely | | Beset)
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N o @l L=

IBM SPSS Statistics ItE 44 EES HYAIL.
BH0lA mail, page, phone, print 2 serviceOf CH®t IS
menOi| CHot Hgho| ciMdoz MAED BE LHIHX| HEJ glges
2olg SEIGHAIR.
ANAE ZEE HHAR.
oM HHE Xs B MHI|Z= HHSIMAL.
E

=
ARIMA 2Tt SHS MEistn XS BE HYT|0M A" 272 D27t MEEof A=X] =l

Fields |Data Specifications | Build Options | Model Options | Annotations

aelect an item:

General Method: |Expert Modeler )
Qutput
fodel Type
) All maodels

© Exponential smoothing models only
@ ARIMA models anly:

[ Expert Modeler considers seazonal models

HE MEiSHAIR. XIS Y M47|7t ChY Sl KIWE oI5kt

HHE MH =l
NoZ dEish Ao FISHYAIRL.

Output Settings  Sumrmary Annotations.

G =N s + - B LB E =

R Model Infermation

Title Model Building Method ARIMA

Temporal Information §

G Mon-seasonal p=0,d=0,g=0; Seasonal p=,d=g=

Title Mumber of Predictors 2
% Model Infarmation I padel Fit MSE 7,212,996.825

...k I DrAadictar lrmmmrtam

=t

10.
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M 16 ® Mo st 21 ZHM(Self-Learning)

SLRM(Self-Learning Response Model) ‘=== IZH0{|A| 7t& Hglst Motat Motg faiet HES
H=dt=s ZES Hdgstn HHOEY £ UASLIC E=

=
SHE 22

Of KoM= 7r&del 2dE 7[HeZ
H =]

HE OiXISHo] DOl Zm| I ol A =oldo| E2 ZAE MESHRX YULE £3], oo
Self-Learning Response ModelZ AFE3I0{ O|H @I 3 BIES 7|8tz Itz RSHMO=Z By
A 2 1M E4s AEotd Zntof weh 2 Mol Hx LEHE HEY £ UASLICH

o

| Ol= pm_customer_trainl.sav, pm_customer_train2.sav 3 pm_customer_train3.sav G|O|E] IIAS &
XSt pm_selflearn.str AEZES AFEELICE 0|2{¢t IIY2 IBM SPSS Modeler EX[2| H|E ZC0
o

AELICH Windows A|EH %S| IBM SPSS Modeler T2 J1S0|M OE ZC{0| HMAE £
UAELICt. pm_selflearn.str THE2 AEZ ZC0| USLICH

7|Z o|o|E]

St S|AtOl= K|t Mm|Qlo] Dol CHEE @IE @m0l CHEt Bt20f §HH| =X 6= S|AEE| H|0|E{ 7t
UELICE O|2{st HIO|E= CHE nZMof Cigt BHSES oBst= O AT 4+ JA= A7 EA UL K
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Table (31 fields, 21,927 records)
g File | Edt &) Generate
— = =
Tahle E!_Annc,ltatiqnsli
customer_id | campaign |resp0nse |resp0nse_date purchase |purchase_date |product_id |ROWid |
1 7 2 ] Fnullg a Fruls Frullg 1 i
2 13 2 ] Frulls 0 Frul® Frull§ 2
3 15 2 ] Frullg a Fruls Frullg 3
4 16 2 1 2006-07-05 00:00:00 0 Frulls 183 7E1
5 23 2 ] Frullg a Fruls Frullg 4
5} 24 2 ] Frullf 0 Fruld Frull§ 5
i 30 2 0 FnullF a Fruls Fnull§ 5
g 30 3 ] Frullf 0 Fruld Frull§ 7
g 33 2 ] Frulls 0 Frul® Frull§ g
10 42 3 0 FralF 0 Frulls Fral§ £l
11 42 2 0 FrallE i} Frulls Fnull§ 10
2 52 2 ] Frullg a Fruls Frullg 11
kel 7 2 0 FrallE i} Frulls Fnull§ 12
14 E3 2 1 2006-07-14 00:00:00 0 Fruls 183 1501
15 74 2 0 FralF 0 Frulls Fral§ 13
16 74 3 ] Frullg a Fruls Frullg 14
il 73 2 0 Fral 0 Frulls FrallF 13
18 a2 2 0 FnllF a Frull Frll§ 16
il 99 3 0 Fral 0 Frulls FrallF 17
20 29 2 0 FnllE i} Frulls Fnll§ 18 -
[ B

0% 217. 0| o CHet g8t

G TN

) e |-l
:\--/._ — Sk e \oa>/
pm_customer_traint s.. Filler Type

a2l 218. SLRM ME AEE

2. ME LEE FI6td
A

SPSS Modeler M X|2| Demos

AA LEE ZJISIMAIL.

HooN *HR7|2 campaign2

ZH0]

—_— §: —» (&0

L)

S

Reclassify campaign

MEISHUAI2.

3. HHY| RECE gdS MESHHAIR.

EHAE
A E

4. HE ZXE
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Settings

Fillin fields:

f campaign

Replace:

Conedition:

@BLANK(@FIELD

Replace with;

to_stringcampaign)

| Fed | Measursment | Vaues | Missng | Check | Role
{:} customer_id ﬁ Continuous [7116933] Mone [ Mane
@ Campaign &3 Momiral B T Mone @ Target
{:} rEsponze 8 Flag 1m0 Mane @ Taroet
E_Ej response_date f Continuous [2005-04... Mane @ Mone
{} purchase &3 Mamiral 01 Mone N It
E_Ej purchaze_date f Continuous [2006-04., .. Mane & Mone
3 praduct_id & Cortinuaus [183421] Mone © Mone
3 Rowid & Continuous [1,19599] Mone & More
{} age ﬁ Continuous [10,96] Mone b Inpouit
{_} age_youngest... f Continuous [0 EE] Mone _\ It -

@ Viewr currert fields  © Wiew unused field settings

H 16 ¥ 1
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campaign X response HEO| CH
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i

10. MEF HE ZZ0|M campaignS MEISHYAIRL.

20| FIHELCE

St A2,

ol &
H =

JES
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Aol ot 22
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=

MZ2 2t oM K
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hode: @ Single @ huttiple

Reclazsity inte.  ©) Mew field @ Existing field

Reclassify field:

Mewy field natte:

Reclassify3

Reclaszsify values:

s s e e

[ Criginal value — [

1 Mortgage

2 Car loan @
3 Savings @
Pension |

| = &

For unspecified values uze: @ Original value ©) Detault value

Mesy value |

4

(=1
= =

ZotHAIQ. EE HolM Che =0l choh Amels &
M E

H 16 & 1Mo CHEt 2 ZM(Self-Learning) 207



Target field:

Target response field:

@ Use type node settings @ Use custom settings

InjLts: |j||

By
Partition: | EE|
Use frequency fieldi I-E ]

15. &8 "o A=Y o F9] Ao £~ EEOM #8 22 FO0|HAIL.

Ol Zt n7ofl this S1&E &E0| 7t &2 AR AMEE F 79 27t M3ES 2n|gy

le. ZE M| N7} HEHE[RF=X] eelsty ddS SEOYAL.
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campaign

/: .\“\_.
& |

Maxitmum number of predictions per record:

e
2
[<]
Level of randomization : m
Set random seed: 876547

Sort order:

@ Descendingloffers with highest scaore will be returned)
Azcendingloffers with lowest score will be returned)

Preferences for target fields:

| yalue I Preference I Always inciude | st ]

E Take account of model reliability

a2l 223. SLRM E &H™

HE HopHI|

1. 22 HZE YA 22 "2 X700 2t 2o cfet of=e| et =3 8 22 T A
2t o|FHS9 diiXel ZREE HAIELCH

CHet Hapob 2t o B0 HRUMUAE HASHAHE RQEZ 2T HI| SF0M 3o 2t
|

=]
2. OF0] A= Yl JHe| 2t I Ato[of A HetstE AE EeHe HI| S=0M 2+ 2HE M
Al
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campaign

. ]:,'. File {) Generate
. 4
‘. Model-‘[ i ]-[ " i
|LEiine sy Stmhaty i nngiation Sy
“iew: (Carl.. T ‘
: 1 : :
¥ View: |issocistion with Respo.. T ¢
Model Performance
0.90 w
iaverage Association with Response
“lower
rfm_score ! !
R T upper ; 5 ! )
white_collar_percentage
] I numhber_transactions E E E E
E non_warker_percertage E E E E E
= i i i | i
2 e oy i i i | i
N 087 =] months_current_account ' ! ' ' !
2 w A R
% g marital—| ; ; ] i i
L e e s -] ! ! i | :
g o income— N ; :
@ R e
005 gender— i i i ] i
call_center_contacts—| E E E E E
4| R bad payment{_{ | i
age_youngest_child ; : j ;
063 | | i i ] i
0 10,000 20,000 30,000 RUFEER
5,000 15,000 25,000 00 01 02 03 04 05 06
Ho. of Training Data Cases Association

3. EE Il B2 HodAR

4. AEE MHHANM pm_customer_trainl.savE 7t2|7|&= IBM SPSS Statistics It AA LEO| A
22 SHHSHIAI2.

5. AFEXS| IBM SPSS Modeler MX|2| Demos ZEHU U= pm_customer_train2.savs 71271 &
A o A2 EES FII5HD 0|F MF B0 HESHIAR.
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Ve L f/';:\_\ f—’\
( 5 -tr—b} ‘m> (8
.}\h_) \ +_'” —h- ;‘_': ,} —- \ ++ /
prm_customer_trainl s Filler Type Reclgssify

\2) '

pm_customer_traind.s..

Sampaign
+

B i el
fm '-\\; _=.’
K/] campaign Tahle
pm_customer_train3.s..
gl 225, & W HO|E AAE SLRM AEZ0| HE
6. SLRM EQo| ZH EHo|M 7|& DY StE AHES MEHSIMAL.

ﬁ campaign

ieis Mose | Setings Amstations.

® auto Custom

ozl name:

E Use partitioned data

E éContinue training existing maocel

Target field values. @ Use all © Specity

fodel Aszessment -
[ Include model azsessment

Set random seed:
Simulated sample size:

Mumber of terations:

@ Display model evaluation

SHSHIAIR. MRARS HET HHAN HAS &

0!

MetT A0l EAIELICH

H 16 Z 120i| et 2 Zd(Self-Learning)

T
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Xte| IBM SPSS Modeler AX[2| Demos EEO0| U= pm_customer_train3.savs 7t2|7|= &
A o a2 EES FII5HD 0|F ME 20 HESHIAR.

3 i 5 e o
s =l =
7] 3 —e 1 —_— 0, — ,.bE
Filler Type Reclassify .r'campaign
*

Fl
-
+

7

campaign Tahle

pm_customer_train3d.s..

a2l 227. M| HW HIO|Ef AAE SLRM AEZ0| HZ

NS Sl DY LS B W O CHA HESHIAIR. MSARIS 22181 AN L2
S = ¥ AL,

10. O%| Y ol AZHQl 2t Qmol chet cixo HeE W0 EAELICH
57t HlOJE| 2AS AJ13t0] nfel B2 HHEIH (86.9%0M 85.4%R) o2 WojE w2 2 4
UALICE B, O HES A4 YO|Bf A 7Hs GlOJE] Lje] of2tel 0j4 BBo| ALI0] g +
LT
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E campaign
= T i
i ¥
Mociel Seﬂlngs Summar'f | Annatations
Wigw [Car l... |

| [ 1
|
¥ Wiew | Azsociation with Respo.. ™ |
! J
Model Performance
090
T iaverage Association with Response
i ower
S —— upper rfm_score
e white_collar_percentage
R e e e E e e numkber _transactions
2 non_warker_percentage
= B
= months_current_account
o
< i
2 [ Ry P e s e e 'E marital—| i h ) !
E £ -
E @ B income—_:
- j j j !
r.n gencder—
0_34_' ................................ call_certer_contacts—]
TR = bad_payment—|
B r age_youngest_child
08 @ purchase
13,500 13, SDU 13?00 13, BUD 13900 14,000 00 01 02 03 04 05 08
Ho. of Training Data Cases Association

a2l 228, AHO|EEl SLRM 2= 143l

11. H[O|E EE DHX|ZHA| Bz Myl ZEo| HESD oS =5 AHASIYAL.
12. HI0O|E2Q 2EF TAH 2X ATSSHMAL. O|F2 2

Zb Mol NEArEO| mE 2t ME|EE EAIRLCH
g S0, EAE HO[EQ A Hw =0z O|Xoi| XSkt tHES AHE%H 1240] AZ0| M3
O|E =2 H|EO0| THX| 13.2%($SC-campaign-1 BOIM 0.132 22 HAIE)Q M2 SESUS H
ALt 131'—f T S M HE EolM=E XSk tiES AFY & Ho| UA0| O ASS HA
SfLIct o B2, sl 12 3! |ALS S|IAEZ|E 7HE CHE U240| Mz 7L MSE o 0|2 WA
g AE| =Tt 95‘7%0|U4 HAZS FY MBIt 80% O|&LICt.
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Tahle (35 fields, 27 records)
@ Fle |5 Edt ) Generate
——
Takile é!l_.&.nnutationshl
W_random |$S-campaign-1 |$SC-campaign-1 ¥5-campaign-2 | $5C-campaign-2 |
il 1 Pension 0132 Mortgage 0107 =
2 1 Savings 0.357 Penzion 0.544
3 1 Savings 0.9s7 Pension 0502
4 3 Pension 0132 Mortgage 0107
5 1 Pension 0.505 Savings 0284
[ 3 Pension 0132 Mortgage 0407
7 2 Penzion 0132 Mortgage 0107
g 3 Pension 0132 Mortgage 0407
g 1 Penszion 0132 Mortgage 0107
10 1 Pension 0132 Mortgage 0407
11 2 Penszion 0132 Mortgage 0107
A2 2 Pension 0132 Mortgage 0107
13 2 Savings 0.357 Mortgage 0.529
14 2 Savings 0164 Pension 0132
15 2 Savings 0937 Pension 0,565
16 2 Pension 0132 Mortgage 0107
17 3 Pension 0132 Mortgage 0407
18 3 Penszion 0132 Mortgage 0107
19 3 Savings 0.289 Pension 0132
20 2 Penszion 0132 hortgage 0107 -
(41 e v |

gl 229 2 £ _ o|BE 2 Y ML

SPSS Modeler®ilAl AtE&l 2R Lol £t Eriof cist 4¥2 ME 2= =0|A PDF
OY2 MSEl= IBM SPSS Modeler Z112|& QLI Lt AELICE.

ClOIE{of 2t 7|8otCH= S HshUA|R. ZEO| MMAAM Z|EF CIO[Eo| &

A
= o=
B LUSIE|J=X] BISHE mEE =5 AFESIH HE 3 43 SHQZE HIE MEME
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Aot Al 2200 F3EKX ¢
E

P ASLILE

O| HloilM= bankloan.savO|2h= CIOIE| IS HZESh= bayes_bankloan.strO|l2k= AEZS ALY L
Ct. O[2{¢h MU IBM SPSS Modeler &X[|2| |2 CIAE2(0]| A2H Windows AlZ H|w2| IBM
SPSS Modeler T2 I F0|AM BMAT 5 UAESLICE bayes_bankloan.str AL streams CIAEZ]
of ASLICE.

2t e

g S0, 20| dt=(X| 2 tiE Aol thsll Re{sta ATt JHFeLtt. o1F tiE Al o
O[E{7t OffH &AM 1740 tHE a0l EXMHO| AS = A=K =St o MEE + UALH 0[3]
of "LHE " Do|A tHES ARSHAHU Oigt 452 M3 = AS AL

of ooz ZIE tHE ME HIOIHE AEsto] HAAQl Dl2io thE MEXE =St Ml 7| A
2 OE Hojxjeh MFY 2H [Ys 2ESIH 0| dEM o=0 7ty Mot REs 4F5=E A

of 8= sLIH.

AEY R
1. Demos ZC UM bankloan.sav THLE 7t2|7|= EA O AA LEE FIIGIYAIL.

!'?fo q’?fp .Q':QD ) vl

TAN \‘mafw dthayFS el lTAryrkuv Markov-F.

-g»

2> e D . &
@ | 3 ::1 o e AR AT A |
o f,'e f o i. ¥ d‘;e o
bankloan.saw Type Select TAN Markow Markow-FS Filter Analysis

T 230. HIO|X|QH HERZ HE AEE

2. 7Y LEE 22 Lo FI5ta 7|23 EEO| JEE ez AHEHMYAMR. 2E V|E E
Col ogte oz MAsfjor BhLCt
3. HH Z ©HRE 2 gt g2 MM
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| Field | Measurement | Values | Missing | Check | Role
{3 age & Continuous | [2058] | [None ™ Input
red |l Ordinal [ 12345 | Mone “w Input
{3employ & Continuous | 033 | \None “ Input
{3 address & Continuous | 034 | Mone S Input
& income ¢ Continuous [[13.0,44...| Mone ™ Input
& debtinc | Continuous  [0.1,41.3] None ™ Input
& creddebt ¢ Continuous [0.01169... Mone ™ Input
& othdebt & Continuous [0.04558..., \None ™ Input
<3 default % Flag 110 Mone ©) Target

@ View currentfields  © View unused field settings

ooy |

tedol & g2 71E #lojlAs ZEE Zge mf 2~80| lELICh of2{et HO|AE Mot &2
2 "M AEElE A U LIC

Settings ||

Moce; © Include @ Discard

default = Frulf @

Condition:

Eaje=

a2l 232, 9 CHA AR
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of2f Ct2 R¥ol HOIXY HEHYIS AN 4 O02 o3 JHE Hlmste] ofE 2Ho| I}
& L2 052 M3St=Al Hlug JHK7F JELICE Mg 2y 2H2 TAN(Tree Augmented
Naive Bayes) T2 L|CH

7. HOIX|ot HERI LEE ME Lo HZESHUAIR.

8. T BolM ZE O|EQ= AMEX} HolE MEASIT BIAE MXI0| TANS UBSHIAL

9. TZX |FYCE TANS MESID =olS 22N

Ed Tan

Figlds | Model | Ewpert  Analyze | Annotations

Madel name: © suto @ Custom |TAN

i_:ﬂ Use partitioned data
!_q_ﬁ Euildd model for each split

rTo select fields manuzlly, choose "Use custom settings" on the Fields tak

7] Continue training existing model
Structure type: @ Tan © Markov Blanket

EI Include festure selection preprocessing step

Parameter learning method:

B Maimum likelihood ) Bayes adjustment for small cell counts

-

T3 233. TAN(Tree Augmented Naive Bayes) & %M

= HmME Mo ZH 92 Markov Blanket +ZXE JHELICH
10. & 9% H[O[X|2t HE/HZ LEE ME{ LEO| AESHUAL
11. 22 BoM 22 O|EQ=E AEX} HO|E MEASID HIAE HXI0| MarkovE LUSSHUAIL.
12. #&X RYSE Markov Blanket2 MEHSID SIS SEGHMUAL.
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Markov

Figlds || Model | Expert  Analyze | Annotstions

hadel name: © aute @ custom |Markov

[ Use partitioned cata
@ Buildd model for each split

rTo =elect fields manually, choose "Use custom settings" on the Fields tab

¥ || (4]

D Continue training existing model
Structure type: © 1AM @ Markov Blanket

El Inclhude festure selection preprocessing step

Parameter learning method:

®) Macimum likelihood © Bayes adjustment for small cell counts
=

21 234. Markov Blanket B2 ZtA

N HIZ ZME DH W2 Markov Blanket X2 7HX|H ESH SHHA0
HE UHE MENSHY| Qo WEMEY MKE|E ALEELICH
13. Ml i HO[X|Qt HEI EE ME Lo HASHAIL.
14. ZE HoM ZH O|ECE AEX HOIE MEHSID HIAE AXIO| Markov-FSE
15. FX R8OZ Markov BlanketS MEHSIMAIL.
16. EEME FA2| CHA ZotsS MEfstD gols Z2sHAR
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D Markov-FS

' &’:ﬁ- )

Figlds || Model | Expert  Analyze | Annotstions

dadel name: © Aute @ custom |Markov-FS

[ Use partitioned data

|_:ﬂ Build model for each split

rTo =select fields manually, choose "Use custom settingz" on the Fields tab

L &)

7
X

[ continue training existing model

Structure type: © 12N @ Markoy Blanket

i_q_ﬂ Include festure selection preprocessing step
Parameter learning method:

@ Maximum likelihood © Bayes adjustment for small cell counts

a2 235 HEME WHE|IF A= Markov Blanket 2Z 24

=

1. AEZZ MU RE LIS AHMSIMAIL. Ol QEXR MK A9 AEZ! 5l DA Iy EQ
FIHEILICEH MEAIE B AEZOM oo B HIIZ2 F H ZEISHHAL
DY 2 2 B0l & Uil EgMOoZ EYEILICL /F 2= SHES JHE FR% dF
B ZF A S o[ SHS ALO|Q] EAIE EAStE £Eo| WESZ Jefmt QEL|Ct
REZ B2 23 ZHUM 2t dEHLo MY ZSQRETE HASHE KX 5k = &
9 Lo JHYE Zf T 2t LE ol RHE =E 2 EYttes 2R HEZ HAIZLICE
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| \ File ) Generate o View I Preview “ @

[Modm” Settings | Summary ]
i o & Wy o By 1)

View: |Basic = View: |Predictor Importance "|
|| Lok (canee _tpl || Beset

Bayesian Network Predictor Importance

Target: Previously defaulted

‘fears at current
address

Type

@Predictors
®Targst Debtto income i
ratio (x100}
Importance )
evel of education ‘Years with current !
3 @10 employer ;
et income in thousands @03 I
@05 Credit nard debtin
¢ @04 thousands |
Previuus“ 883 Other debtin
") adit & tin thousands thousands
Household i
income in L
thousands i

0

Age in years
) T T T T
Other debtinthousands a o2 B4 L a8 10
1 f ]
Least Important Most Important

2l 236. TAN(Tree Augmented Naive Bayes) 22 27|

2. TAN 2 LS Markov A0 HESHYAZ LD st &AM HHEI|E HEHSHYA|L).
3. Markov L{ZlE Markov-FS A0 HESHUAILQZEL CHet &Xt0fA HHLZIE MEHSHYAIR).

4. 27| H=E M He HAS M8 LEQF SIRHAL.
P ‘-\J
@ @ @
\ af /a‘rkmFs h"u*’
= o> o
l\)h—::i h—'*—h—Wh—WrW
hankloan.say Type Select Markay tarkow-F S

2l 237. AERIM L2 St=

5.

220

e WO J2ToAM FESHA EAISH| fldf 2™ == 0|E2 HEHEH TE &
Markov-FS 22 L4210 HZSIYAIL.

QEZ Tt Hoj|A $B-defaultE= TANLZ, $Bl-defaultES MarkovE, $B2-defaultE Markov-FS
£ 0|52 HZESIA2.

]
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p
\J Filter

S

elalo)

(=) \Eiimiay
=

Fields: 15 in, 0 filtered, 3 renamed, 15 out

Field -
debtinc
creddebt
othdebt
default
$B-default
$BP-default
5B81-default
B8P 1-default

5B2-default

$BP2-default

Field

Filter |
e debtinc fo
—— creddebt
—— othdebt
— default
e TAN
— $BP-default
e Markov
e $BP1-default
e Markov-FS
b, o $BPZ-default -

@ View current fields

@ View unused field settings

o

e

D& o=

7. "It OiT

HE
£ H|usks| 2o o]l AEE HEYE + U
ZH Lo g&stn 7|2 43

MAMSLS HA|SILE Markov 2EO|

o Flle S Edt &) Generate

( Wi

T T
' '
S e L
1 '

'

100 - 3= === == === booooosas :
BO- Pttt ST e gl e i
£ BO-fEnem el e I P A s
‘" H i : i 1
© : | | | ! ]
# o e e s ~:-----------
mfed = L= S =
. S— L S—  —
T f f T f f
4] 20 40 &0 g0 100
Percentile
default =1

— TAN
— Markov
— Markow-FS

a

o

| 239. I+ 2E

ox
o
|.|'|

H 17 &

OF7}

=

C

& HIEA o EHIoIXI HESRF)
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A0 k7t SHX|2H Markov-FS 22!

UE -rlx‘ljc'o &4 %!ﬁ'—l'if 0l= Markov-FS 2 EO|

ZIE AASteE O 2Rt 9120| O MoO=Z Oo|E £7, 21 AIZE & X2| A|ZHo| HekElg 9
I.

Analysis of [default] o B [t

\od File = Edit

Anal].rsm Annaotations
[3 Couapsea\l]_] [Q@ Expanle]

E|--R_esu|ts for output field default
Bl Individual Models
Bl Comparing TAN with default

;| Correct 565 80.71%
Wrong 135 19.29%
| Total 700
E| Comparing Markov with default
i i [Correct 542 7743%
Wrong 158 2257%
Total 700
=8 Comparing Markov-FS with default
i [Correct 542 77.43%
‘| Wrong 158 2257%
Total 700
B- Agreement petween TAM Markov Markow-FS
i | Agree G603 B6.14%
.| Disagree 97 13.86%
. | Total 700
E--Comparing Agreement with default
| [Correct 505 83.75%
| Wrong 93 16.25%
Total 603

LS

M
1

a2l pq0, 2 M3t

ML

IBM SPSS Modeler0l M AtEE ZEY LHO| ot ECfof Cf
[ S

o 3t Ame Mi| ClATQ
\Documentation CIHEZ|HM AtE 7Hs%t IBM Q

Ltet ASLICE

& CIOIE{ o2t Z[gtettts M2 HIOSHYAIR. Z=O0| HMA0|AM Z[Et H|OJE{0| &
o Qo A=X] BoMSHH DEIM =25 AME5t0] d4d 3 HE SHCR HIE MEME

|
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A 18 % ® Eiel2 2Y YmSMIOXIY =Y

H|Oo[X|2t WEHIZ

2 £82 ArEdHo]

% g9 7|23

r

5 |
o = =
M QEE MYNORM HE DUS IYT 4 O%Lm.

e

O Sl M= telco_Jan.sav S telco_Feb.savt= CIIO|E] MUS HZERSh= bayes_churn_retrain.strO|2t=
AEZIS ABELICL Ol2{gh IA2 IBM SPSS Modeler AX[|2] M2 CIEEZ|0] JA2H Windows

AIZH Hl452] IBM SPSS Modeler Z212 OF0|M MMAL 5= JAELICE bayes_churn_retrain.str Tt
LE streams CIHEZ|0| AELICH

HE S0, SUAMEXZE BEXOA WEHLZED e DA(MH|A HSXHE BHE D) 0| o5
Aot AFLICt s|AE2| 12 Co[E{7} ofH 10| Oj2iof| MH|A MSXE HiE 7580 &2
X oFsts ol AA8E o AL 0[2{g S QHEIE = JIE QEZ =St CHE AH|A
HEX2 Hetdt= AS AMEY = ASUCH

O o= 7|&E 7HE MH|A HSXE HH = 124 HIO|HE ARESHe offH 11240| Oj2Hof AH|A
HSAE HiE 7ted0| 2% o|&st CHE 7HEQ| O|o|HE FIt5t0] Muletstl RHE K5t
L O XXMS grEL|C)

AEd =Y
1. Demos EEOM telco_Jan.sav MES 7t2|7|= 8A MY LA LEE FIGHYAIR
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81) » () » (=) » ¥

telco_Jan.sav Filter Type Jan
1
1
1
:
L)
Eil g @ o] |
By =
y -y - Eeh
T
1
telco_Jan.s Filter Twpe Jan=Feb
1

3) » (> N

telco_Feb.sav Appeand ] [Jan J@n-Feh]
1]
i ;
+
2 22 2 Q
> B :
- h‘qi..:y;z' h-'q},.';y“ -y
Filter Type Jan Jan-Feb Filter Analysis
% 241, HO|X|QH HEYHZ ME AER

224

OF 242 Ofg] HlolH EEJL MH[A HSAE Hits A5 HFE o SE7F A9 §lS
S BFAIgLCL ol2{g HEE= RAS Yot 230 W M2| £EE £0|7| I3l H0|E

TE CCE AA 0o HZESHUAIR.
&, A, MHA HMSXE HHRE DA, SHUMESE , ussE, 18, dE, Z20R, HE,
2&| 3 A g Helet ZE TEE NelStAIL
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L Fitter

Fields: 42 in, 31 filtered, 0 renamed, 11 out

i Field Fitter Il Field

redion M region -
tenure —_— tenure

age —_— age

miatital e marital

address .. addresz

inCame > incame

ed —_— ed

employ —_— ethploy

retire —_— retire

gender e gender -

@ viewr currert fields (@ Wiew unused field settings

[cance

08 242 2L UE LEY

5. ¥ =C2 HE LSO AZHIAIR

6. RY CE AD MX| I HES 22stol I AS MRUAL

7. ot =E7} O o] Ho|D ofm o] ALK WIIT 4+ UTE MHIA HBXIS HRE
2 WO ot 3% 472 BH02 MHOD TS (YOE NI, Helg 23
A2,

Field - : teasurement | \-"alues | Miz=sing | Check Role
S TREAT L | w rEg | ] 1 RECE W NP =
{:} address ﬁ Continuous - [0,53] Mone S Irupoat
{3 ed @5 Nominsl 12345 Mone N Input
{:} employ ﬁ Continuous | [047] Mone S Irupoat
2 retire % Flag | 1000 Mare ™ Input
{:} gender &3 Mominal | 01 Mone N Irupoat
{:} reside &3 Mamirial 12345, Maore b It
{} custcat &3 Mominal 1234 Mone b Irupoat
{:} churn 8 Flag 1m0 Mone @ Taroet B

@ view current fields  © View unused field settings

_opy [ mecet]

H 18 F E HelE ZE MuSHolXeh HESRS)

ot

= kKl
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2] CHE /Y9 HIOIXI HERIZE Ade & AU 0] 0oM= TAN(Tree Augmented
Naive Bayes) ZEE &g AYLICL Ol= U HEHIE HGSIZ2 C0o[E Ha Atofof 2
£ /it ¥38 EYste] ZEet £7| ZES IU=X] AN

8. HO|X|et HERIR =28 RY =50 HESIHHAL.

9. ZE HolM 2 O|E2= AMEXt FolE MEStL HAE YXHO| gans YHHYAIL

10. 2o g WHoz X2 M HIEo| et Bayes ZES MEHSHYAR

11. HA=s SEOHHAIR. B 20| AEZ0| 70 QEE JTH I UAs 22 HIYEMH T
=7t L

k4 Jan

Figlds | Model | Expert | Analyze | Annctations
Madel name: © auto @ Custom |.Jan

[ Use partitioned cata

|3 Buile macel for each splt

rTo select figlds manually, choose "Use custom settings" on the Fields tab

EI Cortinue training existing model
Structure type: @ 12N © Markov Blanket

I:| Include feature selection preprocessing step

Parameter learning method:

¥ [t (4]

© Maximum likelihood @ Bayes adjustment for small cell counts

() () ()

T3 244. TAN(Tree Augmented Naive Bayes) T %M

226

Demos ZEO0|X telco_Feb.sav THEE 712|7|= S4 T AA LEE FIISHMAIL

Of M &4 LEZ TH 5O HESHYAED st dXt0A BHEZIE HEfSIK] OfF a2
LEo oigt HES HHPAAIR).
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® «

telco_Jan.sav

telco_Feb.sav

—

_""\
> |
>

Filter

5

_f;—@—b\\’ T e
R - lff'
- e/

Type Jan-Feb

a7l 245 & W 29| olo[E FIt

14. H[O[X|2t HERZ LEo ZE BN ZE O|ECE MEX HoE MEHSIL HAE AX
Jan-Feb2 YUHSIMAIL

15. 7|& Y o5 Al&ES MEHSHMAR

16. AHAHS SESHUA. 2E {2l0] AERIS| J7|E BE IS HOMLL Ol QEZR MEH T
o A= 2 Y ENTZ FIHEL|CE

adel name:

[ Use partitioned data

[ Build madel for each spit

LI p—

Auto @ Custom  |[Jan-Feb

-To =zelect fields manually, chooze "Uze custom settings" on the Fields tab-

b ™

Structure type:

Parameter learning method:

m Continue training existing model

@ 12N © Markov Blanket

|:| Include festure selection preprocessing step

Maximum likelihood @ Bayes adjustment for small cell counts

[ O ”b Run” Can_cal]

a2l

O

246. 2 Mg

M 18 &

2!
=

cholz @Y xfmSH|0IXIO HEYT)
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|wdtH = 4| HIO|E MEE ZglslioF ghict.

H
X7t LEE ZIVStA telco_Jan.sav X telco_Feb.sav & 24 LEE EF HZASHMARL.

Append

Append 2 datasets

nuts | Append | prncaions.

hietch fields by Posttion @ Mame [T Match case
Freview of field matches and structure
Ot Field 1[telco_Jan savitelco_Jan.s.. | Zltelco_Feb savitelco_Fehb..

{) region {} region {} region

{} tenure {} tenure {} tenure

{) age {} age {} age

{} miartal {} miarital {} miarital

{} address {} address {} address

@ income @ income @ income

{} ad {} ed {} ed

{) employ {} employ {} employ

1 . k

Inciude fields from: @) Main dataset only © &) datasets

[ Tag records by including source dataset in field  [nput

O% 247. = K9l HIO]E &4 FIt

olF AN TE ¥ 2

2. S
3. F7t LEE M2 SAlet 2

G & .-&

& U W
telco_Jan.say Filtar Tvpe

F e ¥

£ PN

(@) » >

b 4 -
telco_Feh sav Append

e -@>

> B>
—> L

Filter Type

21 248 BASH LEE AEZIY 2047

& 7Hel Hofx|et MFY RO gt 22 LER HE ILHol ZF | Eo| ASLCH
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2 7141 M2

MHEAIL.

ol

ol

LS AL

12 2

6.

Type

Filter

S

Ho|X[ot HER3 2H |

ol HERZ J=fmrt UEL

cE

HAE HEASE

ol ZHa A0

K

—_

[

o+
<0

J

= O FA Sk £

f

E HEAS

HEH gy S2E

2t
=

ol

K
i
o1

229

H 18 F E HelE ZE MuSHolXeh HESRS)



= fm)

G Fie ) cererate  of view

= I .
rgs Summary | Anvcttions |

032

Ea L

Bayesian Network Predictor Importance

Target: Churn within last month
Type

@ Predictors Months with service—| H H

@ Target ;
Level of education—| |
Estirad Importance Customer category—| :
@04 !
@03 Years with current employer—:l
Customer category 8312 Gendear—
Ooo

. Wears at current address—
arital status
/ Retired]

MNumber of people in household—

il Marital status—
Age in years|
Bandar 0o 02 0.4 08 o8 10
r ] ] ] ] ] | ] |
Least Important Most Important

Wiew: |Basic x “Wiew: |Predictor Importance ™
Lok [cancal gt (el

[ECM - Windows Internet Explorer b

O 250. OIFX SREE EAISHE HO|X|Q HEXI 2

Yol LLof ofet R =HES HASHHE E E9l LEE SEGHAL. E MEALS

S =
HEAISH7| flol QLEZE Eo| UHO|EELIC

Zp FZhof chioll =2 &l 3 S9 =E=of 28l LiF[ofE ClojE gl AR 2HE0| EAIEL

il
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| W Fie ) cenerate o view

[ )

¥ R

Bayesian Network

Type
@Fredictors
@ Target
P Importance Conditional Probabilities of
Ul @04 Months with service
Q03
Customner category 8312 Parents Prohability
Qoo Churn within last month < 15.2 152 ~294 294~436
1 0.48 0.20 0.15
1] 0.15 020 0.19
Years with current employef_)
Gender
4 3

Wiew: |Basic x

£

Wigw: | Conditional Probabilties ~

T8 251, YR HES HASh= HO|X|QH HESZ ZE

PAI EAISEZ| flo 2™ £39| o|§5 #HEolHE HY =8 1328 23 HIlo A2
|

H
8. REZ mC HO|M $B-churnE 1¥2, $Bl-churnES 1282 HZESIMAIL.

Ho1s & g Hel2 2 MusHlolxiet HET) 231



L3 Fitter

; |
riter | ST

7 Blwl

Fields: 15 0n, O filtered, 2 renamed, 15 out

Fiele Fitter Field
employ e employ e
retire b retire
gender e gender
reside — reside
custcat — custoat
churn e churn
§B-churn i Jan
FEP-churn i FEP-churn
bB‘I -churn | — Jan-Feb
|3EP1-churn —_— FEP1-churn -

@ viewy current figlds

@ view unuzed field settings

a2l 252, B HE 0| HE
Z} 20| MH|A MSAE Hi = U5 HOtLf
AR 24 LE= Fay 8 REEY olE
LICt.

9. B4 LEE TH 20| AESIHAIR.

10. 24 LEE €1 4¥sS 2=6HAR.
T2 MH[A MSAE HHE 243 offdY of
= HAIELICEH

232 IBM SPSS Modeler 18.1 O4Z2|20]4 QHLHA]
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E Analysis of [churn]

lod Flle | Edt

r T B
| Analysis :i Annotations |

[8: Collapse 21 | | T Expand 4l

Bl Indlivicual Madels

E-Reszults for output field churn

E| Cempanng Jan with churn

Correct W A%
229 22.9%
Total 1,000
E| Cempanng Jan-Fek with churn
i | Correct TES|  TES%
| Wrong 235 235%
Total 1,000
B Agreement between Jan Jan-Feh
: | Agree aa2| 85.2%
i-| Disagree 118 11.5%
i |Total 1,000
E| Cempanng Agreement with churn
i | Correct 710 805%
-/ \Wrong 172 19.5%
Total g82

2M LEof CHet CHete 2 Wt J2jTE ALESHH
CE Huwg £ AELC
11. T@oF JiT LEE T L 2o AESARL

0|2 AIEZ EHMBIO

x-” 18 Jg- °EJ E}olg El:-il xH

S(Holx|eh Y|

2 RO o=

2ot ditets EALLE J8L £
o

ME[EE ZHX|BEZ of7h O Lt

E93)

o
=

10

=
oo
o=
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Evaluation of [Jan Jan—Feh] : Gains

A=
ladFile =Bt ) Generate & wiew @|X,E
Graph f_-&nn-;@étiqng.i
| | | 2 —.n
: : : o] —Jan-Feb
: ; ; l ; :
0 20 40 50 80 100
Percentile
churn =1
T2l 254, Wb Y Metr
IBM SPSS Modeler0lA| AtEE ZEZ 2Ho| otd ECHO| Cist ME2 MX| C|A3Q
\Documentation C|ZIEE[0|X AIE Jt5%t IBM SPSS Modeler ¥1E[E CHHAO| Lt JUSLICE
olg{et Zut7t st& O|O|EOfTt 7|gEsiCt= S FOSHMAIQ., ZRI0| MAM[AO|A Z|EF HIO|Eof &
OiLf & YeotE|J=X] Wotst ™ ME|ME CEE ARSI 44 I H43 SHOE 2|ZE MEME
Qxlg &
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H 19 Z A0 zhlj =22 MAZAL/C&RT)

Of oloilM= 00 HMZF 2tel 3! mojof tiet Z2EMo| s = Lict. (ol o
O|H= 7refel HIO[HLICt) O] ofle] FX2 D|2fe| T Z=HMO| gitE o =st= AYLIC
O[Ff Ofol'd E=MAs JEf ZLIEHE o2t 20| EA, HojE #=H|, stg 5l 48 HHZ F4EU
C}.

0o oo M= GOODSIn X GOODS2n0|2h= HIO|E| MUS EXSh= goodsplot.str X goodslearn.str
AEZZE ARSELICE Ol2{gt U2 IBM SPSS Modeler &X|2| G| C|HMEE|0| JAELICE Windows
AlZ Hlw2| IBM SPSS Modeler Z213 F0|M C|2 S0 AM2AY 5= JASLICE goodsplot.str

AERE streams EC0 QD goodslearn.str TtLL streams CIHER[0f UELICEH

HIOJE| i

Z Y2E0|= Ch30| EeELICHL

*  Class. HIE fL|Ct

«  Cost. T2l 7HAQLICE

»  Promotion. EF T2 M| 22 E ZH X|&L|CE
*  Before. ZEZM T HQYLICE

o After. ZEEHN To| SUQYL|CH

goodsplot.str 2EZ0|= CIO|EHE HIO|EE HEAIEY & U= the AEZO| ZEEHLICH F e ¢
L= (Before X After)?t MU CE HHELICE T, T22M S gl o0t ZERMo| ZNtE Qlgt
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Promotions E]
| File |5 Edt 4 Generste
Annotations |
Class | Cost | Pramotion | Eiefore | After |

1 Confection 23990 1467 114957 122762 i
2 Dirink 79290 1745 123378 137097

£ Luxury 91,990 1426 133246 141172

4 Confection 74180 10895 231359 244456

& Confection 90,090 1965 233648 261940

5] heat 63550 1456 145555 156232

i Mest 1001, 1248 123760 128441

g Luxury 21.M0 1364 251072 268134

9 Luxury av.320 1585 287043 310857

10 Dirink 26580 15835 240805 2T2EE3

11 Drink 65230 1194 212406 227E3E6

il heat 7a.520 1596 174022 181459

13 Confection |41.330 1161 270631 2583189

14 heat 36820 1151 231281 235722

15 et 44030 1482 178135 155954

16 Cirink 84 620 1623 247885 278031

17 Confection |31.5620 1963 145397 165595

18 Confection 90.030 1462 215102 226696

19 Luexuryt 47300 1542 2465585 270052

20 Drrink 11.020 1370 164954 176802 z

OF 255 MF MoHof Cet Z2RMo gt

goodsplot.stroil= Increase EEOAM Z2EHM O|F o MHERZ Hk[= O S OHHAZ|2 O
ZLEE LEtUi= HIOIES EAISH| fIet =EJ ZotE Lot
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lg Fle S Edt ) Generate
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Clazs |C051 |Promution|Before|Aﬂer |Increase |

1 Confection 23990 1467 114957 122762 6789 s
2 Drink 79.290 1745 123378 137097 11.119
3 Ly &1.990 1426 135246 14172 4382 E
4 Confection 741380 1095 231389 244436 2647
3 Confection 90090 1955 233648 261940 11157
g Mleat B9.830 1486 148885 196232 4835
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10 Crink 26580 1833 240803 272863 13.313
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16 Crink g4 620 1623 247885 278031 12461
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15 Confection 90030 1452 215102 2286086 6320
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o cloflks AlARISl AEf FHE 9 Q1A U ofF Z¥ NEIZ BLIEYsHs o WS ULk Ho|
Bl JHarel AIE2ol Mol SHEIT AlZH R0l T2t SFE 20 A7 AFR THFLC 2 2
DL ChS STOIMS AIAHO Chet Adsr HIAALICH

Time. ™aIL|C

e Power. BL|LC},

Temperature. &2 L|Ct.

»  Pressure. W&0|H 00|11 &7t 243 Z100|H 1RLICL

«  Uptime. OIX|Y2Z O|El 0|2l AlZtRiL|Ct.

«  Status. MAXMOZ 00| 2F0]| Cist 2F TE(101, 202 E= 303)2 HAELCH

*  Outcome. O A|AHEO| EAE= 2F DEQULICL QFIF MK o™ oQLICt (0|2t RE

= 2l ol=0f T =gs & FYLIC

~

O ool = COND1n 3 COND2nO|2t= HO|E MtUS HZESh= condplot.str S condlearn.str 2E
22 AFZELICE of2{gt M2 IBM SPSS Modeler AX|Q| |2 CIAIEZ[0| JELICE Windows Al
= M52 IBM SPSS Modeler T2 OF0|AM HIZ ZHo| AMAE 4 UASLICE condplot.str U
condlearn.str TFLL streams CIREZ|0| {UAESLICH

CtE BOIM 20| 2t A|AIE0 Choll do &S 7IzZte] 2L AE 8l Zgo| Hdst= 7[ztel 2=
EoF JSLIL.

Azt Y 2k 24 7tE Azt HEY 24
0 1059 259 0 404 0 0
1 1059 259 0 404 0 0
51 1059 259 0 404 0 0
52 1059 259 0 404 0 0
53 1007 259 0 404 0 303
54 998 259 0 404 0 303
89 839 259 0 404 0 303
90 834 259 0 404 303 303
0 965 251 0 209 0 0
1 965 251 0 209 0 0
51 965 251 0 209 0 0
52 965 251 0 209 0 0

© Copyright IBM Corp. 1994, 2017 241



101
101
101
101

101

209
209
209
209

LT},

o
=

~
M

251
251
251
251

938
936
644
640

EMA= HRE2 HlolE orold ZE2HEN S&

53
54
208
209
1T
= —

o

Ct

wi ﬂ\ow_”_/ o0 ._Lo._a ol H
m dLfwsz
I Lo D z
(=3 J0oom e
= % o MO
= 0K X3
oF % KUE 3 oxo
L. uw of ™ =0
o= R
w3 T 5 H
RS H| oO aﬁ__ yh_
~ o~ ur

o G
» R A%<l g
<r = ol I TR
% o tE o :
o o . LRmET g
— fury ) s . :
o _ i
Jjo = =2 .._wH_ - = T X0 [} z o o
~N = joI KO JF joU = £
o o ol zr _ W m 2
o =) prt K=
= — o <l =< = i o
B o < w_ T o
= I < Mu IF = 0ol w__ o il 5
L% m =< g .
° — K or 5 o =
4 o K B = = 7 4 Bl
o S E T of Al <n g O
) Tz X A|__toMo_=_9 . 2
5 &= 5 M & &
ol oF < O W oy < U
H_._._.H H_._ _._.___._._ m m__._..__ o.: ..“M_ﬁ H._ O._
D R - | - T
ot H 4 T w0 wl = 7T op ™

= —— N Pl <0 o M
el I R I R T B
EN =N T o = H r M 1l
. « e e T S Ou o nE U

Time v. Power

13

Time v. Temperature

oo

2

Titme v. Power

2|AH|0[ 2t A

I

=

_?}

Select 202
Select 303

IBM SPSS Modeler 18.1 Of

COND1n
2 260. Condplot 2EZ

242



0| AEZIo| Zut= ofef 2o EA|EL|C

101 Temperature 101 Power
252 _
250 HLI ﬁhqqcztrxxwxxxg
248 — hkx“‘“an

goo0
246
244 600
50 100 150 200 50 100 is0 200
Time Time
202 Temperature 202 Power

340
1200

320
300 1100 4Qz:fii:::jz%wéﬁﬁwfﬁszw//r

260
900

240

50 100 150 200 50 100 150 200
Time Time
303 Temperature 303 Power
1100
260
255 — 1000
i \
900
245 Q
=i ] B0 100 Bod ] 80 100
Time Time

a2l 261, A2 Zaotof] 2 2 9 M

—

O] OOl 202 @FE 101 & 303 @Fet Hets| LHEILICEH 202 @F= AlZE Zotof t
e 2 9 M3 HE52 FAIELICE J23{Lt 1012 303 @FE2 RYHst= MEHS o HetstL|Ch &
RE D FYUSt 2% 9 HMH dtet2 HAISILE M 5t2f0] 303 LFRNHAM & O JIHIE ez H

= U M S Clofl ol Hate] EXf ofR Y HIS0| EAISID
U P A HOR WL WEtM OfRfE ML B AlA
r

ClOIE] EfM ANE J|EQZ 5K condlearn.str 2ERIO| £t HIO|HE THAAI7| 1 HetS O Fot

[ = B |
YHS StSELI

rr

M 20 & MEf BUHYAEY/C50) 243



—> —> —»

— —
— — —» —» —>
— e — e — o - - e ]

COMD1TR Pressure Warnings Templne Poweatling PovweerF U FPowverState
D @) « & < > =5 =
= S -+ ==
ey WQEy A oy - By ~4— . - G/ 1 G=
tyle to_number to_string Discard fields Discard Initial TempChange PowerChange
[
5.0
Outcame Outcame

2l 262. Condlearn AEZ

* Derive Pressure Warnings. ©7/%Ql &3 Zn9| =5 ALt STt 022 S0t7t= Al
718 MAFeLC

* Derive TemplInc. @DIFF1S AMESI0] &7tAQl 2 HHolo| HIES AlMELICH

* Derive Powerlnc. @DIFF1S A3 =7HAQl M Hoto| H|ES AlthefL|Ct.

+  Derive PowerFlux. =22{10|H F&0|
CO|Met dit wetoZ HAE AL, &L|C}

=)
o=}
1]
n
firas
)
r>|
0
3
rir
=
A
=
r
0
3
x
=
A
=
Jla=)
kU

* Derive PowerState. QIHOZ A|ZSI0] £ JHo| &AMl HHL0| HAE off HSLZE HElL|
| |. | u] (o} q

x
S MejLIC 58 2H Sot HEKo

e
S
S
x
=
S
S
1o
=
el
1
r
n

=Z|

*  PowerChange. OHX|2f 52| ZtA0| ZAZ 2

+ TempChange. OtX|2} 53| ZtAH0| ZEl TempInce| HWL|CE.

* Discard Initial(select). BAA Power 3! Temperature2| X|LIXN(ZHIEX| t2) MZE IO[H|
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O Ol0M = telco.savet= O|O|H LU E EHESH= telco_custeat_ discriminant strO|EtE AERIS Al
SILICE Ol2{st mY2 IBM SPSS Modeler X|2| H|R2 C|HEZ|N JUESLICH Windows AlZ Ol
©| IBM SPSS Modeler T2 JEO0AM OZ ZE40H HHNAZT £ QUESL|LCH.

telco_custcat_discriminant.str E L streams CIHEZ|0| UESLICH

of M= ArE TES GFst7| fls 217 SAYH HO|EE ArEdts ol £HE HBLICE iy
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1 718 MH[A
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3 EA MH|A
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' telco_custcat_discriminant

L

Options

Select & setting:

General

DateiTime

Mumber formats:
Optimnization
Logging and Status

Layout

——

far all your streams.

Decimal symbol;
Grouping symbol:
Encading:

Fuleset Evaluation:

o o

Thesze are general seftings that apply to the current stream. Click Save As Default to uze these settings a3 the default

Maximum number of roves to showv in Data Preview:

[ Mazimum members for nominal fields

@ Limit &t size for Kohanen and K-heans maodeling

D Refresh source nodes on execution

|E Dizplay figld and value labels in output

telco.say

248

Demographic

—@® @ —-®

Type

usteat \

13 Fields
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Types

I

Farmst  Annatations

Q [ .> Read Yalues I Clear Walugs I Clear &All Yalues ]

Field leasurement “alues Miz=zing Check Fale
{:} gender a_) Mominal 01 Mone “ Input ]
{:}reside .&Corftinuous [1.8] Mone \ It
{3 tolifres & Flag 140 Mone M Input ]
{}equip 8 Flag 10 Maore b IrpaLet F
{} callcard 8 Flag 140
{} wirglgss 8 Flag e i <iolad
{{;‘} Iongman ﬁ Continuo Select All Continuous
{’%tolln?on &;Eor@nuo Select Mone Categorical E
@ view currert fields  (© i SEEE AL r fi=cl [}‘3

"i:] Copy Ctrl+iC Mamiral

[B Paste Special... Cirky Crclinal LS ]

0%y 267. O LEO ot 5% 47 M3

O

B RARE 2(0/1 5)2 71 ChE PO e S42 wstEw 2t @ sHS 22t T
SE 3t 71ZOR MU I3 Shift 712 £2 MEHOIM 1A EE SMES A W
o 712 25 MEstAR. J21 OIS 0I9A 9E% oXz Mugos s MYE X
SO £ £F EE JJEt 442 HBGHIAIR

Mo B2ja oAl £ JH9 g 40| s WEZ FSs 0| O MISR oY 5
¥ 22 BRYOER FHAlL.
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h Read Yalues Clear Yalues Clear Al Walues

Field Measurement ‘alues Mi==ing Check Fole
v L= 4]11] @ riay [ e ™ IFJUl T
\@} loglong f Continuous [-0.10536... Mane S Irupoust
P lagtal & Cortinuaus 174919, . Mone M Input
\@} logecui ‘f Continuous [2.73436... Mone S It
{{#}Iogcard &Cominuous [1.01160... Mone h It
@Iogwire f(:orrtinuous [2.70136... Mone S It
# Ininc & Cortinuaus [219722... Mone N Input
{} custoat ‘f) Momireal 1234 Mone @ Target
{} churn ‘b Mominal 01 Mone S Irupoust *
@ Viewy currert fields @ Wiew unuzed field settings

T2 268 WE 9 &Y
of GloAE OIT S0l XHS YHDE B WE(KY, HY, Zol R, Fo, 29, DRAF,
18, 28|, MY, AZF U SHANSST )P EEGTE WE TS ABOHIAIR. JlEt WEE
of B4 2HoRE HelF 4 AUBLICH

Fields: 42 in, 31 filtered, 0 renamed, 11 out

Figld Fitter Field
region — region o
tenure —— tenure
age — age
marital —_— marital
address — address
income —_— income
ed — ed
employ — etmploy
retire — retire
gender — gender j

@ iewe current fields

@ view unused field settings
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i custcat

@ auto © Custom

fadel name:

Use partitioned data

E Euildd model for each split

Methoe: |Stepwise =

oot ] eset




u Discriminant: Advanced Output

Statistics

Descriptives: Matrices:

7] Means [] within-groups correlstion
i__l Univariste AMOWAS |-j Within-group covariance

7] Bae's ] Separate-groups covariance

Function Coefficients: [ Total covariance
[ Fisher's

El Unstandardized

Classification

|_| Caszevvize results Plats:

1k

m Territorial map

@ Summary table D Combined-groups

7] Leave-one-out classification [ Separate-groups

Stepwize
[ Summary of Steps

I:l F for pairwise distances

oK [ cancel | [ rel |
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U custcat
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2. DF He 2YAR.
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Household income in
thausands 1.000 1.000 G629 480
Level of education 1.000 1.000 61.454 844
Retired 1.000 1.000 3.005 8491
Years with current
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Gender 1.000 1.000 373 959
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ol St S
2 H3 ol
Canonical
Function | Eigenvalue | % ofVariance | Cumulative % Correlation
1 198 a0z a0z 407
2 n4a 184 9896 214
3 001 4 100.0 031
a2 276. 1%
[ — ey | o = SEA o1 SEA
DM HBEE= Ao 2= 240 M8 F 7Hel g0l oo dFEELICE M 7HX| = AE2=
o ] _ OA|lSE A A
HAXILE FA2| IR WEoH M Hls RFAY &= UELICL
Wilks'
Test of Functionis) Lamhbda Chi-square df Sig.
1 through 3 T9E 237.345 9 000
2 through 3 a53 47 486 4 000
3 4599 829 1 335
02l 277. Wilks®| Tt
. - o = SEA o =~ L S L SEA ko) =+ SEA
Wilkse| 2= M2 T gttt Rol0ditte o selgL|tt. ol= 2f g+ ol chish LIEE g
= olx [ o S SEA o o
o WA0| A JF0| ZXN SYsICh= 7HES AEELIC g 39 dd2 {24 40| 0.10=LCt
SEA - I~ A
38= 0| g ZEo| Hel 7|ofstX| gt&LICt
SH2d
S R L=
Functian
1 2 3
Level of education HEE* -.0480 -.244
Years with current i
emplover -182 964 - 143
Ade inyears 2 -162 Rk -.285
Househald incame in .
thuusandsa 109 814 -.140
Years at current address 3 -1581 304* -214
Retirad 2 =108 230 =137
Gendera .oog 0a4 .00y
Murmber of people in L
A — 232 nar Re Lt
Marital statusa 132 134 BO0*
Fooled within-groups correlations between discriminating
variables and standardized canonical discriminant functions
Yariahles ordered by absolute size of carrelation within function.
* Largest absolute correlation between each variable and
any discriminant function
a. This variable not used in the analysis.
O 278 +EHHE
— SEA — o L A X BSFA =
= 0lde HE &l A= 3R, EHM= 24 Heo HE 2ol 71y 2 2o HEHAE HA
o =LA _._ AL "
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*  Level of education2 X HW et JHE 2o H22ATE A2 Of et JHE Aok

7 e |Yst HaLC

*  Years with current employer, Age in years, Household income in thousands, Years at current address,
Retired S Gender= & HW| ot 7t 2ot H22ATL JASLICE T, Gender 3 Retiredi= Tt
E B0l Hloh ofgt datEtAvt ALt CHE Eas O] S "AT G2 EAFLIC

[—

N

S et dEEATt
o

849
*  Number of people in household 3 Marital statuse= M| HWj THE o
e = Of| = H 4~ IL [Tt

ALt i eIt 227t gl= O[E2= of2fgt M4 Hol 27t

g 0

rr

dA

Canonical Discriminant
Function =2
-3.0 -z.0 -1.0 .0 1.0 2.0 3.0
| ] ] | | |
I I I I I I

L A S S

3z 24
o4 Jf Jf 333332 ¥z4 ¢+ JF JF 4
3333333111112 24

33333331111111 * 12 24
33333331111111 1z 24
33331111111 1z 24
1111 1z z4
-1.0 + -|- -|- -|- 1224 -|- -|- +
124
13

| | | | | |
[ I I [ [ [
-3.0 -z2.0 -1.0 .0 1.0 z.0 3.

Canonical Discriminant Function 1

o ——

a7 279, =

FATE AMSStH FE 3 EE ot Al0[Q] #AIE mofdt= o =20 ELICh o2et k= 7
A Aot YOt oEHS 51 FE Ao Ao CHet T2{E HAl9] siMES MSELICL &
Y=ol EARE R MW g HE 4(Total service DZH)E CHE FTHaL LESLICE Level of education
Of & tHmy oft Qo] Wotoz Zioh MatA|7 JAQBZ 0|= Total service AZ40| LEFHOZ W
g £F0| 7IY &2 1AUS HALLCL F Hw ehes= T 1 S 3712 MH[A 3 S2A M|
A DS FEYLICE S2A MH[A IR O Q2 Loh= 0l A0 7|2 MH|A AAECEH L
o7} T2 ZBEO| QIALICE HHOA= E-MH|A DZH0| =7 MEo| =lof ABlo| Ql= X meute 7
2ol Zeko| AZS LIELLX|E CHE aziap & FEE|X| &L

gEtMo=z HE(MZ HAE T Sadfel 9 o tiet 242 2 28 29| 7&20| ok &
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g

E
TH

Total

266
27

23
236
100.0
100.0
100.0
100.0

Predicted Group Membership

Total service

63
34
53
143
2549

438

18.9

G606

PIUS service

fi1

o8
12

a7
2249

6.7

3949

1597

E-zervice

11

15
14
16

4.1

6.9

5.0

6.8

Basgit serice

124

49
102

40
470

226

36.3

16.9

Custamer categary
Basic service
E-zervice

Count

Criginal

Plus service
Total service

Basic senice
E-zenvice

Plus service

Total service

3. 39.5% of original grouped cases correctly classified.
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T SEHEEO| A= A= OHES Fetoh A|Zto] HedX|X| ALt X[FE F2F Liofl

S ¢ = A=) B2, ME OIOIHE 24351 Cox ZEE 7 L2 O|HIES| Qiedetsof MEIH

Zuy¥oz H 20-27 2|4 ZEO0| EL|Ch

A MES LXGH| /A F JHK K=2Ye| 2ntE H[WSHY| 2o A=lE o] HYE HE=
E= OE oM HAIE2 2MELCH ditet MH

ulcer_recurrence.savOll =&IEILICE O] CO|E A
QoS AlgstH E 2327 3

fujo

O] HoiIM= ulcer_recurrence.sav GIO|E| MUS HESH= ulcer_genlin.strO|l2te AERS AFEELICL

HIOIE DU Demos Z2C0| YoM AEZ MU streams NEZE0| USLICE

Creating the Stream

1. Demos ZCOA ulcer_recurrence.sav TS 71272 EA TIY LA LEE FIIGHIAIL.

{ result il
i %N‘ Treatrent-anly
;
ulcer_recurrence.sav Field ReordeN I

—y
wy — & — |
Treatment-only pracur Table

0% 281 Y ML oiHBE| Sl ME A

2. AA LCOl TE BHOIM id D timeS HIQISHUAIL.

1. Collett, D. 2003. Modelling survival data in medical research, 2 ed. Boca Raton: Chapman & Hall/CRC.
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. ulcer_recurrence.sav %)

Y[ m]

Fields:; 6 in, 2 fitered, O renamed, 4 out

[ Field ]
= —
lage

duration e duration

trestment —_— trestment

time —— time

result —_— rezult

@ view currert fields () view unuzed field settings

3. A LEo @Y O result HEO| CHet A of

| Fisd | Messurement | Vaues | Mssing | Check | Role
{} aue f Cortinuous o [230E] Maore _\ Input

{} duration {I Crrddingl | 1.2 | Mone _\ Input
{}treatmerrt @ Mominal | | Mane _\ It

{} result 8 Flag 10 | Mone @ Target

@ view current fields  © View unused field zettings

(Lo J [cancel
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A3 &ME duration, treatment X ageE X|FHUAL. O|=
Lot BEof 8E= =AE A™St Collett Z2XE SH|6H= ol =&20| EL|CH

[] Field Reorder

™

| Rearder | annotations

@ custom Order ©) Automstic: Sort

Type: Mame: EIE] Storage:

Type | Figlel | Starage |
------------------- [ other fields |

I{I cduration {:} Integer

&) treatmert {} Integer

ﬁ age {} Integer

e« [+ % (&)

Mote: Fields added dowwn stream of this node are not reardered.

= 2 2

7. CHMOI TSt HEHF2 MUK %2 S MHSHAL. Ol & il WEJL 2y Ut of
HEO|D Dol Chet ofT mIE B4 FWUO| A0 ALBES EABLICL Y4 ALE I}
7 A4 olBBAE oBH40l 20| SULSHH g B0l SIS LIEMLICL 4t 2 3
S oBpisel HES WO Ve HRe BAGte] vhE 2EO| FUEE BABLICL

R 22 B P2 BELE ME OolE BHEts My BY) 261



E result
|

o |

Fieds | Mol | Expent| Anaiyze | Amnotations |

Model name: @ autn © Custom

@ Use partitioned data

E| Build model for each split

Mocel type: @) Main etfects only ©) Main effects and all two-way interactions

Offeet:

@ varighle

Offaet field: I vg

Fixed value

Base categary for flag taraet: |First (Lowest) =

m Include intercept in model

[ fol'4 ][b Run” Cance|]

02 285 DY M M

8. MBI 2 Szt MEIS Mesto] MBIt DU M2 DHSHIAIR

0. EEZ 0g2 MHSD HTULE B RI-ZIS MEBHIAR

10, HE D42 FF| QI8 YHOR DHUS MHtD JlEgel 108 IHE FHAR

11, 2000] T2 ¥ ANZ WRKAS MEBIIAIR. Ol 2t Q0lo] & ¥ WEJL HE wF|
5|7 @uo| i3t of MeEjo| B A EH SA0| AR EAIFLIC
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E result

Figlds | Model | Excpett || Analyze | Annotations
Moce: Simple @ Expert
Target Field Distribution snd Link Function

The distribution that yvou choose determines which link functions are available.
Distribawtion:

| ]
|Binamial | Parameters

Link function: |Complementary log-log

-
|

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = [dentity.

Parameter Estimation

Method: lﬂ’y_‘bf'id

Scale parameter methad: |Fi><Ed alle hd | alue:

Covariance matrix @) Model-bazed estimator ©) Robust estimatar

Singularity tolerance:

Lot

|1E-007 "_j

“alue order for categorical inputs: © ascending @ Descending ©) Use data order

ok [ rn [ Cancel]

Mazximum Fisher scoring iterations;

4

0

Fs
o

g 286, g ZH MEH
12. AEYS AMolo] DY LS FMGHIAIR. Ol 2% ATt Tjo| AEY I DY e E
o= FIMEILICL B ARAIE 2@ LS 0RA Q2% oEz Z2sin My £= &
O27|E HESHYA 2.
ol 37 4
DH o AHH
Type ll
Wizl
Source Chi-Sguare df Sig.
(Intercept) 536 1 464
duration o3 1 855
treatmert 382 1 A3
age 358 1 550
Dependent Yariable: Result
Mocel: (Intercept), duration, treatment, age
O 287 Frur BH0| ofet 2 2t HH
M 22 77 SEEC 4E fojg 2Aoie ¥ 2d) 263



m3t 29 Btz SAMOR QONOIX oLt A
002 B Ho| ARYD U= FAY DUS 2

= Mg o e
1. GenLin =E2| ZE BHUAM AI2X} Mo MHEZS

2. CHAOZ pesultE MEHSIMAIQ.
[e]

SESHAI2.

= o
3. EHY QUHEOZ treatmentES MEHSIUAIL.
:] Treatment-only
| Fetts | Model | Expert | Analyze | Annotations |
O uze type node settings @ Lize custom zettings

Target: | 8 result

Inpts: &) treatment

Partition:

Splits:

[ Uze weight field

|_| Target field represents number of events occurring in & =et of trials

4.p

[ ok | Run[ cancel|

| -2
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93% Wald
Confidence Interval Hypathesis Test
Wizl

Parameter B St Errar Loswer Upper Chi-Souare df =ig.
(Irtercept) -1.442 A2 -2.425 -480 282 1 004
[treatmert=1] a7a E288 -.855 1.610 361 1 545
[treatment=0] 03

(Scale) 1b

Dependent “Yariahle: Result
Maodel: (IMtercept), trestment

4. Set to zero because this parameter is redundant.

b. Fixed st the displayved value.

O 289. XN=2Y ME 20| Chet 24 FF4

XzY 2iF X2Y =& Moo MH o|EH9 XtO|H, F, [treatment=1]01 TSt Al%=)7t T
SAXCZE ROHMO|X| kol HHX| B X[zl CHet 24 FFZLO0| A0 Chigt AECH 20 NHZ 1274
gt
=

2 oto] [ =E0| SISt A0t HEE|| A [treatment=0] X|2HO| B [treatment=1] X|Z2HELC}
L2 AME 2Lt MY o ZEHEE + XgY 23he E23(-log(1-P(recury,,)el FEa0|H of

7|1M, P(recur), )= A&Y t(=A = B0l tigt 12702 HE SEJLICL ol2{st o|F &fE=2 o
Ol ME LH2| Z} 2t=Zfoll ChHoli M-dE Lot

A 22 F P2 BEWE ME ClojE BMYS MY 2Y) 265



H Derive

&

Derive as: Conditional

e A—
‘ Settings |. &nnu:caﬁions |
)

Mode: @ Single © Muttiple

Detive field:

|precur

Detive as:  |Conditional

J2l 290, O LE MAE M
1. 22 ZF @Xtof cie o FE dot 2 Y olEF Z1te
StE2 He{H dME PSS T Eo SASD oY L=
2. AHF BN D ZEZ precur2 YUHSHUAIR
3. 0|S ZZARZ IM3IZE MefsiAlR
4. AA| ©xE ZE6H0] 1f Z70f| CHot Eoal &
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ﬁ Expression Builder - Derive : If

'§G-result '|
General Functions ‘;E Fields o
Function Return Tepae Fiele Starage

iz_integer(TEM) Boolean 8 result Integer =
iz_real(ITEM) Eoolean d:l duration Integer
iz_numkber(TEM) Boolean a) treatment Integer

iz_string(ITEM) Eoolean & age Integer

iz_date(TEM) Boolean 8 FG-result Integer

iz_time(I TEM) Eoolean & FGP-result Real
iz_timestamp(ITEM) Boolean ﬁ FGP-0 Real

iz_datetime(I TEM) Eoolean & FEP-1 Real

to_integer(ITER) Integer ﬁ FGRP-result Real =

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwise, returns a value of false.

m Check expression befare saving

u Expression Builder - Derive : Then

'§GP-result '|

“I- | General Functions = ‘BSE Figld= x
Function Return Type Field Storage

iz_integer(TEM) Eoolean B resut Integer A

iz_real(ITEM) Boolean {l duration Integer

iz_number( TEM) Eoolean &5 treatment Integer

iz_stringlITEW) Boolean ﬁ age Integer

iz_date(ITEM) Eoolean B FG-result Integer

iz_time(ITEM) Boolean ﬁ FGP-result Real

iz_timestamp(ITEM) Eoolean & FGP-0 Real

iz_datetime(ITEM) Boolean ﬁ FGP-1 Real

to_integer( I TEM) Integer & FGRP-result Real =

is_integer(ITEM)
Returnz a walue of true if ITEM type iz an integer. Stherwize, returns a value of false.

E Check expression before saving

of check Help

2! 292, O LLE: Then BEFA0| CHEE EHAl Eh 7|

A\ MirvncnFF (FFica Dirkiiva Mananar |

=

€ ot

=
Mot 4=

A2,

Clolg =4(Yttet

A

= o

=l

[=]]
=

)
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8. $GP-result ZEES HHAI0| AUSHAAR.
9. Eolg ZEIsIHA|L.

Expression Builder - Derive : Else

1-14GP-result!|

General Functions Fields 4 4
Function Return Type Field Storage

iz_integer( | TEM) Boolean 8 result Integer =

iz _real(TEM) Eoolean {l duration Irteger

iz_number( TEM) Boolean 65 treatment Integer

iz _string(ITEM) Eoolean ﬁ age Irteger

iz_date(TEM) Boolean 8 FG-result Integer

iz_fitme(I TEM) Eoolean ﬁ FEP-result Real

iz_timestamp(ITEM) Boolean & FGP-0 Real

iz _datetitme(ITEM) Eoolean ﬁ FoP-1 Real

to_integer(ITER) Integer & FGRP-result Real =

is_integer(ITEM)

m Check expression before saving

Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.
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3] fm)

Derive az: Condtional

Setinge | vetetns |

Mode: (@) Single © Muttiple

Detive field:

frecur

Derive as:

Field type: | 4% =Default= .8

If:

|'$G-res:urt' | @

Then:

|'$GP-resurt' | @

Elze:

[1-3GP-resut | (@)

g 294 Ol L= 2F 3

HIOlE LEE EE Ol =0 HESt Of

A 22 & 72 BEWE ME GOl B MY W) 269



Table (10 fields. 43 records) #1 =)o
|gd File | Edt 1§ Generste o B
| Table || Annatations
resut |duraﬂon |trea‘tmerrt |age |$G-resurt |$GP-resuIt FGP-0 FGP-1 |
1 1 2 1 43 0 0703 0703 0.292 i
2 ] 1 1 730 0705 0708 0.292
£ 0 1 1 a4 0 0703 0703 0.292
4 ] 2 1 ag 0 0705 0708 0.292
& 0 1 ] a6 0 n.7a9 n7ag 021
(5] ] 2 0 49 0 0.789 0.789 0.211
i 0 1 1 710 0703 0703 0.292
5] ] 1 0 41 0 0.789 0.789 0.211
9 0 1 1 23 0 0703 0703 0.292
10 1 1 1 37 0 0705 0708 0.292
1kl 0 1 1 @ 0 0703 0703 0.292
12 ] 2 1 76 0 0705 0708 0.292
13 0 2 ] 3@ 0 n.7a9 n7ag 021
14 1 1 0 2r o 079 0789 0211
13 1 1 1 47 0 0703 0703 0.292
16 0 1 0 54 0 079 0789 0.211
ik 1 1 1 3@ 0 0703 0703 0.292
18 1 2 1 27 o 0705 0.708 0.282
1l 0 2 ] a8 0 n.7a9 n7ag 021
20 0 1 1 750 0.705 0.708 0.282 |
w [+ |_

2l 295, 0| =

A K=ol XZE 2x Mg 12018 Se S Y 50| 02112 FTE2 B XA =ZHof o
M= 02922 FFELILE. 1-P(recur,, )7t 127082 MZE =E0|H Ol HE ZA0M O 20|

A2 4 ABLICL

771 71 9% %8 2y

O REo| EXE2 A Hu AAIA sZTot WEE FA|SICH= HQULICH &, B2 SXIF HZ 674
2 S22 vtEE FYSIX| AJYSLICE 'O L2 BRE2 ZF A7 SO O[HIETL HMAM=X] EE
7|8%t= O|2Y HeS TEASH= AQULICE o] HHE NoltststHH Y2 0| MEE M6
OF st 0|0l CHSHME ulcer_recurrence_recoded.savdi M X2 £ UELICL O THYol= & JHel F7t

=
« AO|AZE A ®iW = T B HAR 7|20 SWESH=X] HRE TI=ES= Period
=
o

« XEE F7| et XFE X0l chol MEO| JUJY=X] HEE 7|Z8= Result by period

Zt2fo| Y2 Ao|A(Ah= fI" Mol Hot = F2HY o Alo|20 JIfRL(nt. ThEtA 2L 1
Of & Zo|A0f Z|0{5tA| ELICE =, MEO| HUSHK| &2 A HW HAF F=7|0f SiLt, MO 7|=E
& ) HA F700] StLHLICE ghHEO| 2HAF 102 A M FI[0M o] J|EEALEE Y F
ojAof2t Z|ofgtL|Ct. X} 16, 28 & 34= 67HE 20| HFE SHYULEZ M HIO[Ef MEO| CH
thd #H[o] A0 2F 7|of gLt
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1. Demos ZC0M ulcer_recurrence_recoded.sav IILE 7t2|7|= EA 1
NN

3 .
r'f .\\.

lresultz \ E_f_ /
o % = N\ | G
@ — @
) — / Pariod-Treatment
— ) i

UICEr_MecUrrence_rec.. Field Reorder\

:: J— ;

sy

Period-Treatment precur Table

AH
(=]

-

Ezl

)

a8 296. HY MES GIF5H7| e

T
|>

2. AA Lol TE BHOIM id, time I resultE HQUSHMAIL.

0 ulcer_recurrence_recoded sav ﬁ

\ [ : L|_g'] Refresh |

-~ FCLEC_DEMOS fulcer _recurrence_recoded sav

-

Data

|@ =
Fiter  Types  Annctations

b

- £ Fields: & in, 3 fitered, O renamed, 5 out
Fiele Fitter Fiele
i M il
age — age
duration —_— duration
treatment T treatment
time: > time
reswlt > result
period — period
result2 — resuft2

@ vievy current fields Wigw unused fisld settings

A LCO| @3 RHOIN result2 ZEO| CHot

& o
MEstAle. RE J|E TEo ofue Yoz MEsfor gL

Ho22 & A2t SEEE UE oy 24(Ytet MY 2

AN LEE FIGHY

)
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4 ulcer_recurrence_recoded.sav %)

—‘ i [ ?| Refresh

FCLED_DEMOSNlcer_recurrence_recoded say

Field I Measurement I Walues |M|SS|ngi Check [ FRole
{} age y Continuous [23,76] | Mone \ Input
{} durstion d Orclinal e | Mare “ Input
{}treatmerﬂ &3 Mominal 01 | Mone “w Input
{} period {l Orclinal 1.2 | Mare N Input
{} result2 8 Flag 10 | Mone @ Target

@ view currert fields (@) view unuzed field settings

Lot ) (coet

O 298 HE g HF

2 period, duration, treatment 3 ageS X%
periodE R WM LHOE HFstn HM 2 ZEO| EIAIF|X| $oH O] HEL
(o]

= = LS— -
e MYt F7| 20E ERY + UASLICL

4. WE CHA BT =ES 271510 ¥ 24
PS

3 Field Reor der |

P m]

Rearder ||
@) custom Order @) Automatic: Sort
Type |Field |Storage | @
------------------- [ ather fields |
,{l petion {} Irteger ?
H:l duration O Integer
&) treatment {} Irteger +
‘f e {}Integer -
.4
&

| Clear Unuzed

Mate: Fields added dowen stream of this node are not recrdered.
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fud result2

X
][ fm]

M hadel

o o

fdadel name:

odel type:

Offeet:

@ ariable

© Fixed value

walle:

E Use partitioned data

@ Build model for each split

OfSE =e H

Easze category for flag target:

D Include intercept in model

@ autn © Custom

@) Main effects anly @) Main effects and all tuvo-weay interactions

00/

a2 300, 2 S8 M

6. THAOI CHEH AZHEZ HSOIE H2 gHB MEsIAIR. ol & i HZJ}
WEO|H DO ChEt ST mIIF D4 US| M0 AIBEHS EAELIC

7. DHO| MH EHS M FASHIAR

8. M7 W2 2stn HEPIS Mesto] HEJt DY SMS BYBGHIAL.

H 22 F U SEEC ME

Clolg =4(Yttet

MY @

= o

=]
=

)

273



E result

L3

Figlds | Modsl Expert| Analyze = Annotations
Moce: Simple @ Expert

Target Field Distribution and Link Function

The distribution that vou choose determines which link functions are availakle.

Distribution: | Binormial

Link function: |Complementary log-log

- i Parameters
® =
-I
_
1=
- | s
| -

Function = Identity.
Parameter Estimation

hiethod: |ﬂsfbrid

Method and iterstion settings are not available if Distribution = Mormal and Link

Maximum Fisher scoring iterstions:

Scale parameter method: |Fixed walE

e |

Wallg:

Covariance matrix:

Singularity tolerance:

Cutput.

1E-007 "_j

[ ok |[® Rrun [ Cancel]

@) Model-bazed estimator ) Robust estimatar

“alue order for categorical inputs: © ascending © Descending © Use data order

a2 301, g S8 ME

9. BEZ 0|2 MEStD GEYLE B 2I-2IZ MEBINAIR,

10. H: Z2HE FHoH7| 2ot HHo=Z nHIES MEiSID 7|22k¢!

11. Qolof| cist HE =MZE WEXiES MESIYA|R. 0l ZF 20l
E[n Z2Eof| cHgt o] MEHO| SupUt B FF-G) sHA0| ALEE

12. AEREZE AYst 2 IS MMOIHAIR. Ol QER ATt
ol F7HELICL DY HRASS EHY LS 0teA Q2%
OtR7|E MEHSIHA|R.
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iy

A96
88
g3z
575

Toypee lll

of

Wizl

Chi-Sojuare

464
000
17
314

SOLrCE
period

duration

treatment
age

Dependent Yariable: Result by period

Moclel: period, duration, treatment, age

o]
"
M-OIlﬁ

ol
i

XzY 2ooM 2HE X0

gl
ES

2t SAXMOE ROHO|X| oLt F7|

et 2

D

ol

0|7t Qoo z olzfst 2 &

e
=2
S

=

of & HoM AEXL Hel

CHA O Z result2S MEHSIMA|R.

GenLin =&

1.

2.

UHOE period X treatmentS MEHSHYA| L.

3.

=

__I.l

A 22



Partition:

Splits:

Y . —

©) Use type node settings

@ Lze custom settings

d perioe

& treatment

Lz weight field

Target field represents numbet of events occurking in & set of trials

@ ‘arichle

Trialz field: [

@ Fixed value

Mumber of trials: 10 g

&2 02 YANE DY T
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Q5% Wigld
Confidence Interval Hypothesis Test
Stel. Wizl

Parameter B Errar Lower Upper Chi-Square df g,
[periom=2] -1.794 5792 -2.929 -E59 9597 1 ooz
[perioc=1] -2.208 5312 -3.365 -1 047 13926 1 000
[trestment=1] 195 £279 -1.035 1426 nar 1 756
[treatment=0] 02

{Scale) 1t

Dependert Wariable: Result by period
Model: period, trestmert

8. Zetto zero because this parameter i redundant.

. Fixed at the dizplayed value,

304. Xzt ©E HE| cet B =Fgk

K=Y 27t TS SAXHCE |RAXHO|X| %o EHX| B X|=H0i| et 24 =HZH0| HZ 1274
o Setel 1Y == BUtet AREY| HEN A XIEHO| B X EYHEL L2 AN HJLCh F7|
oz 2o|0|8}A| Ci2L} o= XM sto| MHSHR| Q7| mi2elL|ch Be &t Ao

M EZ0| F7| 2I([period=1] X [period=2]01| CHot MY O EH|0 g ALO[Q] X}O[)7F SHEC=
Fol0lstA] 5Lt MY oEHx(F7] 24t + X2Y 2= E3(-log(1-P(recur,))2| FE2t0|
H O7|M, P(recur, )= XI2YE t(=A £ B)f| tigt F7| p(=1 E£= 2, 6708 L= 12702 S LIE}
2ol e EAJLICE 0|2t o|F =ZHE2 H0[E ME Liel 2t ?ﬁé Off Chofl e ELict

H 22 & 72t ZEHECH ME ojoje 2M(Ytst MY 2Y) 277



H Derive

&

Derive as: Conditional

e A—
‘ Settings |. &nnu:caﬁions |
)

Mode: @ Single © Muttiple

Detive field:

|precur

Detive as:  |Conditional

g 305 ol L= A4F 4
1. DER 2 #Ro) Chef GISE ZD U Y ofF Hael BBS Azof
HES HAE M4E DU TeSo| AT DY LS A%
2. A EolM THE BER precurs YTSHINL.
3. 0| XULE IPYSIEE MeSHAlR
4 AN| TS B2stol 1f A0 T BHA| IS ofHA
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E Expression Builder - precur : If

'§G-resulez!

General Functions ‘;E Fields »

Function Return Tepae Fiele Starage

iz_integer(TEM) Boolean 8 result? Integer =
iz_real(ITEM) Eoolean {l period Integer
iz_numkber(TEM) Boolean {l duration Integer

iz_string(ITEM) Eoolean ‘f) treatment Integer

iz_date(TEM) Boolean ﬁ age Integer

iz_time(I TEM) Eoolean E FG-result2 Integer
iz_timestamp(ITEM) Boolean ﬁ FCGP-result2 Real

iz_datetime(I TEM) Eoolean & FGP-0 Real

to_integer(ITER) Integer ﬁ FGP-1 Real =

ES

is_integer(ITEM)
Returns & walue of true if ITEM type is aninteger. Otherwise, returns a value of false.

@ Check expression befare saving

precur IHY HEE §G-result27t 110t SYSHH Then EAAIS| IS AFESILD 00[H Else HE

= [—
Aol e AEgLICH

Expression Builder - precur : Then
: $GP—result2l'

/I | General Functions ‘355 Figlds e
Function Return Type Field Storage
iz_integer([TEM) Boolean B resuft2 Inteaer -

iz_real{|TEM) Boolean {l period Integer

iz_number( TEM) Eoolean d:l duration Integer

iz_stringlITEW) Boolean &) treatment Integer

iz_date(ITEM) Eoolean & age Integer

iz_time(ITEM) Boolean 8 FG-result2 Integer
iz_timestamp(ITEM) Eoolean & BGP-resut2 Real

iz_datetime(ITEM) Boolean ﬁ FGP-0 Real

to_intecer(ITEM) Integer & FEP-1 Real =

~

is_integer(ITEM)
Returnz a walue of true if ITEM type iz an integer. Stherwize, returns a value of false.

@ Check expression before saving

7. ALI| tHEE 22510 Then HAAMO| TS EHA! ZHTIE HYUAIL.

A 22 & 72 BEUE ME ol B MY W) 279



Ed Expression Builder - precur : Else
1-'4GP-resultz |
General Functionz 5
Function Return Type Field Storage
iz_integer( | TEM) Boolean 8 result? Integer =
iz _real(TEM) Eoolean ;[l period Irteger
iz_number(| TEM) Boolean :El duration Integer
iz _string(ITEM) Eoolean &) treatment Irteger
iz_date(TEM) Boolean ﬁ age Integer
iz_fitme(I TEM) Eoolean 8 FG-result2 Irteger
iz_timestamp(ITEM) Boolean & BGP-result2 Real
iz _datetitme I TEM) Eoolean ﬁ FGP-0 Real
to_irteger(ITEM) Integer & FGPA Real o
N

is_integer(ITEM)
Returns & walue of true if ITEM type is an integer. Otherwize, returns & value of falze.

m Check expression before saving
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ﬂ precur E

] fm)

Derive az: Condtional

Setinge | vetetns |

Mode: (@) Single © Muttiple

Detive field:

frecur

Derive as:

Fieldtype: |4 =Defaut= ¥

If:

|'$G-resurt2'

Then:

|'$GF‘-resurt2' | @

Elze:

|1 “FGP-resut?’

@
(Lo J[cancel oot ] eset

a3 309. o L= 4F M

13. HO|Z2 LEE 2E T Lo HE5D 0| HHBHAIR.
M2 ¥ P2 BTHE 4E

ooy =2

M

(



Table (11 fields, 78 records) #3 E]}
| File = Edt ) Generate i
-_-\i('—":
Table é!_'AUnU.tﬁﬁDnSI_;
resultt2 |period |duration |1reatment |age |$G-resun2 |$GP-resurt2 FEP-0 |$GP-1
1 0 1 2 1 45 0 0875 0.E75 0125 e
2 1 2 2 1 43 0 0.817 0817 0183
& 0 1 1 1 730 0875 0E75 0125
4 0 2 1 1 730 0817 0817 0183
& 0 1 1 1 %4 0 0875 0E75 0125
5] 0 2 1 1 =4 0 0817 0817 0183
i 0 1 2 1 %5 0 0875 0E75 0125
g 0 2 2 1 S8 0 0817 0817 0183
9 0 1 1 0 26 0 0596 0596 0404
10 0 2 1 0 o6 0 0.847 0847 0133
ikl 0 1 2 0 49 0 0596 0586 0404
12 0 2 2 0 49 0 0.847 0847 0133
ks 0 1 1 1 7 0 0.875 0E75 0125
14 0 2 1 1 i ) 0817 0817 0183
15 0 1 1 0 4 0 0.596 0596 0104
16 0 2 1 0 40 0.847 0847 0133
i 0 1 1 1 230 0.875 0E75 0125
18 0 2 1 1 23 0 0817 0817 0183
il 1 1 1 1 30 0.875 0E75 0125
20 0 1 1 1 30 0.875 0875 0125 E
S ———— T [H

X| 2 671 12708
A 0.104 0.153
B 0.125 0.183

=FE MY =HEOM 2 K=ol chsl 1271 st WE SES 1-(P(recur;, ) + P(recur,

ot X2
OX(1-P(recur, )= FEY = USLICH
A: 1 — (0.104 + 0.153%0.896) = 0.759
B: 1 — (0.125 + 0.183*0.875) = 0.715

HI7IME AZF O L2 XZHYS UHEIUHE HISAXLZ R/ X|JH0| EAIELICH

9]
12

Autst MY DUS ALRSIE Yzol & 2O 37 DUS 77 SEMCH ME GlO|Eo Mgt
o & UBLICHL A XZHS Meisty] 93t AR X|elo| Q= Mefold EAMOR Qonj3t Hits
Qo o B2 oyt WRELICL T, JIE HO[ES A/HHOR HMsts wHT st

—
[ } AN
W7 A= ZEE CHA| HMegelstes ST 2at AS = JASLICE S| Period H

Treatment group AtO|Oi| SHEELICE

0
ot
it
ol
o
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IBM SPSS Modeler0|A| AtEE REZ gHHo| oM ECHof| CHet A IBM SPSS Modeler 210
2|& QA Lt} /JUELICE

e T2 AN

difel M DY Z2A|M= Ciget RS Myssts| g 43 =L

- dototEl = SYA Z2ANE HEEE £5ES 85t E itel MY ZAS =AFLICH

- MY 28 ZE ZZAXME MESHH Yo dF Y/EE s FHO| As HE SHHS0f| o
DES Meletd + ASLIC

HE #1 A=

dtet MY 2RO et XM SE= T HAES HESHYAL.

Cameron, A. C., and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge
University Press. Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca
Raton, FL: Chapman & Hall/CRC. Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models
and Extension. Station, TX: Stata Press. McCullagh, P, and J. A. Nelder. 1989. Generalized Linear
Models, 2nd ed. London: Chapman & Hall.
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2~ e HAS olg - = ol

H 23 & M4t &4 HIES 24017 flol ZofS 2|FHEN AHE(

o (- ol
sl M3 o)
Yukst M8 B 44 Clo[Ele] BAof il Eots $I7IS MSse o ALRE 4 YsLict of
S S0i, T o3t BN A4 Bt GIOlEl MELS CH2 FOIM RMAISD 2AELCL AT 4
7 oizsiael 2ol NME EOhs HIBE HAsts 202 BYUUY 4 YO AR MYH UL
ANE HE0| 52 MY QY2 HESs o £30| © 4 UBLICL

Ol oM = ships.savEt= HIO|E MUS EESH= ships_genlinstr 2AETS A
2 Demos ZE0|| JACH AEZ MU streams MEZEHO| JUSLICEH

0f0
I
-
n
i
o
il
H
ne

| M= Aggregate months of service?t M9t RE=Z Ct=0=2 {2f gt A vIxE HE25t
ARE 2ot DEE o ASLICH o oot "B 9| s FFS= ot Z |

2 utst M3 DRo|M HM2|ELICh £3 Zots SAEMS ZS4#40 207
0 JPEetLint. metd Litet M ZES A5 ZotS I[P EME

g
£
]
3.
=
r‘
3
X<}
N
&
<
<
S
(9]
3
(@)
x
3
=
wn
A=)
w0
N
~
<
s.
(9™
mujn
>
0o
OoF
==
[
o
il
[

"BtRME" OIS 2HEYM Mg

1. Demos ZCOIM ships.sav LS 7t2|7|= &4 T 24 TES FIISHYAL.

ships.sav

Megative Binomial

OF 311 &4 HIES M| flet ME AEE

e TE "M months_service EES MQISHHAIR. O] He=0] 20 ek g2 E40

A
8 log months_service®ll TEEL|CE

I

2. McCullagh, P, and ]. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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(J ships.sav

FCLED_DEMOS/ships say

Fields: Gin, 1 fitered, O renamed, 2 out

Field Fitter
tyvpe —_—
construction —_—
operation —_—
morths_service >
log_months_service —_—
damage_incidents —_—

Field
type
construction
operstion
morths_service
log_months_service
damage_incidenrts

@ view currert fields  (©) view unuzed field settings

03 312. 22Q% HE ZEE
(£ =2t ZEE HQSHA g 7Y "M e
Lt B3 oM ArEY HES e & AGLCH)

3. &A LEO R BN damage_incidents BEO|| CHE
Et 2o 2 YO Z HFHoF BLLt.

4. o HIIE 260 HIOIHE QAABASIGHYAIL.

<
@lol

Figld | Meazurement | Walues
Chtype @5 Mominal 12345
<% construction T Ordinal £0,65,70,75
{3 operation Tl Ordinal B0,75
& lng_months.. ¢ Continuous [3.505662..
{} damage_inc... f Continuous [0,58]

Missing | Check | Role
Mone “ Input
Mone “ Input
Mone “w Input
Mone & none
Mone @ Target

@ view current fields  © View unused field zeftings

a2l 373 TE o8 MN
286 IBM SPSS Modeler 18.1 OiZZ|#|0|M
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5. Genlin =EE A4 LEO| HESLD Genlin =E0HM ZE ®S 2

6. HR| HEZE log months_serviceS ME{SHIAIL.

A=

Model name: @ Auto @ custom COverdizpersed Poisson

@ Use partitioned data

@ Euildd model for each split

hocdel type: (@ Main effects only ©) Main effects and all two-way interactions

Oftset:

@ variakle

Crffzet fild:

© Fixed value

F.
e 00/

Base category for flag target:

Include intercept in model

[ Overdispersed Poisson. <]

a2l 374 BE M ME4

—t

7. MRt HS 250 MEIE HESH MRV Z2Y s4S

H 23 & Met 24 HEgS 2M5t7| 2o Zots 3| EA A&t

A

(i

ot

=l

=]
=

)

287



ﬁ Overdispersed Poisson

Figlds | Modsl Expert| Analyze = Annotations
Mode; @Simple@‘

Target Field Distribution and Link Function

The distribution that vou choose determines which link functions are availakle.
Distribadion:

= | ~Parameters

|Poiz=an

Link function: |Lag x)

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.
Parameter Estimation

=

Methoct |yt b

- |

Scale parameter method: IPE&FSDH Chi-square |

@ Model-bazed estimator £ Robust estimatar

Output..

[1E-m2 ™ |

Covariance matrix:

Singularity tolerance:

“alue order for categorical inputs: © ascending @ Descending Uze data order

(o) () ()

| Mzximum Fisher scoring iterstions:

4B 4k

s

e
-

i

T2 315 g 4 M=

8. IS0l Ciet 2X2 ZOHES MESIN HEBGs2E 25 MEHSHHAR.

9. Mz RHE FHEI| ot HHOZ Pearson FI0|HIFS ME{SIMAIQ. HE s QEHEHO
2 ZotS 3|HEMM 12 JFEELE McCullagh % Nelder= Pearson 7H0[M&Z FHZIS At
8510 2O EXel 2MxFi X 7ol #5225 LSLUICL

10. ¢2lof tiet HE =MZ WEXeS HESHYA|R. Ol= ZF @olo] X Hm HE7 Hx HFEIt
E|n 2ol cHet o MEHO| @byt Ha gt sHAo| AFBEES HAIRLICL

11. Ad=S 22510 22 g AR, Ol QER M I AEF 8l 2E T Eo
= FIbEUCH B9 MRAEe 2R HAg otes 9B% oEE 323D HE = Xof
HI|E MEfot Otg g ®E SE6HAL.
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sgE B4

“alue df walueldf
Deviance 38695 25 1548
Scaled Deviance 22883 25
Pearson Chi-Square 42275 25 1691
Scaled Pearson Chi-Square 25000 25
Log Likelihood3 -65.281
Akaike's Information
Criterion (A0C) 154 582
Finite Sample Corrected AIC
(AICE) 162062
Bayesian Information
Criterion (BIC) 168255
Consistert 8IC (CAIC) 177.299
Dependert Varishle: Mumber of damage incidents
Model (Intercept), type, construction, operation, offset = log_months_
SErvice
A. The full log likelihood function is displayed and used in
computing information criteria.
h. Information criteria are in small-is-better form.
316. Mgt SA
[2 =2 ol ol xc-= ko) " o o
Hete 87 Hol22 Z2d ZES HlUS|o R8P ZEE MIgLICh HA| gt /ARE S
— e A o ' o —_ & = (@] AN B =]
Pearson 7}0|HlE &4 Eot M 20| diEE= =FUS MSELICh of2et 2 EOHS =|7=
= > = = fel el ke o A oo L|
Mol CHo 1.0 2XOfoF BfLICt 1.0 ECt W npEitel 2E Moyt 2|HY = UASS LIEMEL
Ct.
=3k 71X
S=2 Tmo
Likelihood Ratio
Chi-Souare df Sig.
107 B33 g 000
Dependent Yariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offset = log_
months_service
a. Compares the fitted model against the intercept-only maodel.
oy 317. £ AE
x3 o B C L= — C o ra o
2 482 o™ 22 of 2(0] Ao[A0M= BH) HHe| 2H| F10|M& AEYULICE 74 20|
e} C L C [ o =
0.05 OJ2HO|H &ixf RRo| & RYHLC} W= AS 2o[L|Ct
M 23 & Mub a4 g BAMSEY| ol oty 2fFEAM AL (Ybtst ME Z™) 289



B = 4d

Type ll
izl
Source Chi-Square of g,
(Irtercept) 2138 657 1 .0oa
type 15415 4 004
construction 17.242 3 .0
operation £.249 1 2

Dependent Wariable: Mumber of damage incidents
Maodel: (Intercept), type, construction, operation, offset =
log_manths_service

2l 318 2@ Zar AN

ol 2ak7h UA=X]

27t A= AYLIH 24 Fait

rnr 1
e
1o
N
okl
=2
[mml

95% Wald
Confidence
Irtetwal Hypothesis Test
Std. izl

Parameter B Error Lower Upper Chi-Sguare of Sig.
(Intercept) -5.406 2828 | 6960 | -5m8s52 513238 1 000
[type=5] 326 3067 -276 827 1427 1 288
[type=4] -076 3774 -817 EES 040 1 E=2)
[type=3] -G&7 4278 | 1526 A51 2581 1 A08
[type=2] -543 2309 -.998 -9 5536 1 o9
[type=1] 0 1 ; ; ; ;
[con=truction=75] 453 3032 =141 1045 2236 1 135
[construction=70] 815 2205 386 1.251 13743 1 ooo
[con=truction=65] Ba7 1945 36 1.079 12835 1 oo
[construction=60] 0@ R . . . . .
[operstion=75] 354 535 083 E8E E.249 1 o2
[operstion=60] 0
(Scale) 1630

Dependent “ariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offzet = log_months _service

a. Set to zero because this parameter is redundant.

h. Computed based on the Pearson chi-sguare.

a2l 319, 24 =HY

B =H™Y HOIE0= 4 o|EHs2 motof et 2oF HHEIF BEA|EL|CH Ao EMOE 2

s o] ZEoAM Al sHA0] o2 EHH ZHZO| CHEE A2 Bz U 29l £F0f Cigt 3HE|

Atigi2 2o olsHso 2atof| et SR SES HSLICH

o JHYO ZBR, L(SF) s GEHs A AT Aol HEA(GEANE EAIZLICE 22 A
+E 71zl SHE| 0| BItstE A2 &4 A9l H|E0| E75k= Aol s & LICt.

« R019] B2, 20 £F9| A7t 2 +F &4 ATt WSS LIEFELICE 22! &0 Cigt A2
Rz HxHZ0| Mol @ &9 zuto| o2t AFEL(CH
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@ FEZO| met Che Tt 20| siAE & UALIC

. MBF Q8 B [type=2]= BEHZTO K8 A [rype=1]0l HIoH SHAXOZ 20/051AI(p 2t 0.019) &
o A4 HI8EHE AL —0543)2 JHELCL 8F C [hpe=3/= AMHOZ F¥ @4v} B
UR|DH co| £HZoIMe HE0| BIE YA BHSLICE @0l £X zto] BE Aol Chst
x5 3¢ RS FESHIAIR

e 1965-69 AlO|([construction=65]) X 1970-74 AO|([construction=70])0f] ZAZEl Mut2 ExH
196064 [construction=60] ALO[O| ZAZEl Mutof| H[sH SAXMC=E RD|SHAI(p 2t <0.001) =2
&4 HZ2(FEE A7t 2442 0.697 B 0.818%)S 7HHLICE 22 =& Zto] EE Ao gt =

¥ I BRS ATGHIAL,

rin

T= O
« 1975-79 Atojoll 2% &l M ([operation=75])2 1960-1974 Ato|of 2& &I M8 ([operation=60])
of His SAXCE R0ISH(p 2 0.012) =2 &4 HISFHE A+ 0.384)2 7HELICL

CHAl =28 Xgts}

"ahE At ZOors S| E2AQ o JHK| EME2 "BE" EO0S o|FEAM0| Choll 0|F ATst:s SAK
QI Wo| gitts HYULICE Lt o] JAEX|] THESH| 23l AR HMetst= S41Fel 4
H2 EE VB 232 St "HE" Zo0tS 9| HEM A 30|72 Aol RkH| HAHE Y
St AYLICH ZOFE 2| HZEAM0i| ah24t0] GIoM SH -2x(ZEOoHS 2™ tigt 23-2F - S0[&
Do tiet 23-25)7F "2 HEZYO0| 00|12 HHX|E Xgk 12! F0/HE 22X 28 =X
OfOF RfLICE

1. HE 245 | floh Yoz NHFHUS MEBIHAR. 7|2H2R2 0] 2 1YL/t

R 23 % Mot 24 HIB8S M| Sof Eots LN ALB(Qste My oY) 291



Hegative Binomial

® |

-

i Mool Expert anayze | A |
Moce: Simple @ Expert

Target Field Distribution and Link Function ]

The distribution that vou choose determines which link functions are availakle.

Diistrikation: |Megative binomisl bt | rParameters

Parameter for negative binomial:

@ Specify value
Estimate
T 151
= -
Link function; |Log = | 00

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.
rParameter Estimation

Methaod: Hyhricd ol Maximum Fisher scoring iterstions:

hd |

Scale parameter method: |Fi><ﬁf>i walle walle

Covariance matrix @) Model-bazed estimator ©) Robust estimatar

o
Singularity tolerance: 1E-007 ™

“alue order for categorical inputs: Ascending @ Descending Uze data order

[ ok |[B Rrun | cancel]

HotolstH{E Genlin =EE SAISI0 0|5 44 20| 20E2 M L&

3. HEZ 20|32 MEsHAQ. BE maof Cfft 7|27 12 JE SHAS.
4 AEZS M¥Sn M2 TNE 2 0N DF HS HopRiAle.

292 IBM SPSS Modeler 18.1 OHZ2|H|0|M QtLHA

i
K%



sgE B4

Walue df Y aluelidf
Deviance 38.695 25 1.548
Scaled Deviance 38685 25
Pearson Chi-Souare 42275 25 1691
Scaled Pearson Chi-Souare 42275 25
Log Likelihiood3 -G5.281
Akaike's Information
Criterion (AIZ) a2
Finite Sample Corrected AIC
(aIcC) 162.062
Bayesian Information
Criterion (BIC) LS
Consistent AIC (CAIC) 177.299

Dependent “ariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offzet = log_moanths_
SErvice

a. The full log likelihood function is displayed and used in
computing information criteria.

b. Infarmation criteria are in small-is-hetter form.
J2 321 BFE EORS IFEA0| et Mgz S

HEZ TOIS 3HEAMO| cHell E0E 2-RF7 —-68.281ILICt. 0| S0|8t ZE I HI WAL,

Walle df Walueldt
Deviance 11145 25 446
Scaled Deviance 11145 25
Pearson Chi-Souare G815 25 353
Scaled Pearson Chi-Souare 815 25
Log Likelihood 3 -83.725
Akaike's Information
Criterion (A1) e o
Finite Sample Corrected AIC
(H1C0) 192.930
Bayesian Infarmation
Criterion (BIC) 19887
Congistent &IC (CAIC) 208187

Dependent *ariable: Mumber of damage incidents
Model: (Intercept), type, construction, operation, offzet = log_morths _
SErvice

A. The full log likelihood function is displaved and used in
computing information criteria.

b. Information criteria are in small-is-better form.
3 322. S0l Hof CHet Mt S|

J-RE 7 —83.725QLIC}H Ol= AlMZ2 ZOots 3| EAMo| Chet 20-RF
HE S3SHX| &t O] SO|3| 7t EOotS 3o HIsH 7HMEX| @

=)
oot
ot
s
=2
=2
=o=|.
HT
=
rn
oy Hu

J2iLt g0Ig BEe| BX D40 Cfsh 1 22 MEst 20| of lojEf MO chef Aol ofed 4
UBLICE THEAS HHE 4 Qb E CI2 WYL 0} SUN HX B4E A8 20/ BYL
Mpfokotn MEJH Wo| £ ofst MRIM LM ABS 2usts HYLICH 2O Ko/Ho[x| Yo
B 30| 0] GIOJE| MES| 2RFO| Oftl HYLIC

R 23 % Mot 24 HIES M| S Eots AN ALB(Qste My oY) 293



Ustsl MY DUS NS Al JHX| T2 BUS T4 ciolEol MBSty 4 A
S moks B0l Chell HMEIX 9S HOR EAIEYLICE BHEL Hops &
@0 Ch3t M Ciote MEsHe 2OR HolLt Mefo AFRE ZAIHol ZFo| glaL

IBM SPSS Modeler0|A| AtEE R gHHo| ~5tN ECHof| Ciet 82 IBM SPSS Modeler 10
2|& QULHA O Lt JU&LICE.

M

|=|
Hu
>
_>.'_

rr
a
00
o
H

In
mjo
ikl

ot
ot
Ot
N
40
rot
oy
1w
rot
H1
-
118
-
n

olutetEl X3 YWHA T S 2 Ystet My S SBLIC
. MY BY BY DTIANS AP ol 4 ol/EE B2 KMol Yt HE Saei o
BYS Hes 4 ALt

Aol MY 20 gt XMeh 2= TS HAES HESHUAL.

Cameron, A. C.,, and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge
University Press. Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca
Raton, FL: Chapman & Hall/CRC. Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models
and Extension. Station, TX: Stata Press. McCullagh, P., and J. A. Nelder. 1989. Generalized Linear
Models, 2nd ed. London: Chapman & Hall.
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H 24 @ xSA 28 dtoll Zoreld Heheh(uer MY

o
12

dtsl M RE2 4 Hel ClolE2l 20 sl Zote|HE HMEletst= ol A8 = UASLIC
OlE S0, XtSKtol CHEH &4 H30) 28t Hlo|H ME= CHE oM A= EMELCE He
H7 U2 A0 2XE M50 F HEYE A5 THHo S o HLo Mo IY
of HEtAAHM ZREZS = AGLCHL B 7 SUS ALSt= ol AH8E= Chdet H7 8 18
ot7| Qs M FHSXIZ Number of claimsE K| HSHYAIL

O| ool M= car_insurance_claims.savet= H|O|E ﬂfo'% E=X8H= car-insurance_genlin.strO|2t= AE
S ALEELICE GO M2 Demos ECI0| ALH AEZ MU2 streams MEEC0| UASLICH

Creating the Stream

1. Demos ZEO|X car_insurance_claims.sav LS JI2[7|1= E4 Y AA LEE FIISHMAIL.

@) ——

car_insurance xlaims.. tlaimarnt
E
:

— |

b 4
claimamt Tahle
3 323 AEA 2 HFE of|FSH| flet ME AEE
2. A2 wEo QY WM daimamt BEO| Tt AES HAOR MHEYAQ. BE J|E HE
o ot UHo= HFsHof LIt
3. # HIIE 2E5I HIO[HE AARFASISIYAIL.

3. McCullagh, P, and ]. A. Nelder. 1989. Generalized Linear Models, 2nd ed. London: Chapman & Hall.
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{4 car_insurance_claims.sav

Check | Role |

| Field © ||_ _ Measursment ._,![_\ff"k‘.'? || Missing
Pholderage ol Ordinal 12345,

{} wehiclegraup &) Mamiral | 1234

{3 vehicleage Tl Crdinal | 1234 |

{3 claimant & Cortinuaus | 11,850 |

{} nclaims y Continuous | [0434]

Mone
Mone
Mone
Mone
Mone

_‘h Input
_\N Impt
_‘h Input
@ Tarvet
_59 Mone

@ view currert fields (@) view unuzed field settings

Lot ) (coet

Lapm | [meost

2l 324, TE A MF

4. Genlin tEE& A4 LB HZ5I1D Genlin =E0A ZE
I =

MEHSHAI 2.

5. HMT &3 UEZ nclaims
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R —

e
@ Lize type node settings @ Usze custom settings

Taroet: |

Inputs:

Partition:

Splits:

Use wweight field

Target field represents number of events occurting in & set of trisls

@ ‘ariakle

Trials: fielc: l |vﬁ |

@ Fixed value

Mumber of trials: 10 %

A 24 F ASA B MR ol Mershsist MY 2Y) 297

3 =



ﬁ claimamt

Figlds | Modsl Expert| Analyze = Annotations
Moce: Simple @ Expert

Target Field Distribution and Link Function

The distribution that vou choose determines which link functions are availakle.

Diistrikation: iGamma - i Parameters
B s
@ [
7 1]
e
i
; o | = =]
Link function; |Powwer | Porver: -10[5]

Method and iterstion settings are not available if Distribution = Mormal and Link
Function = Identity.
Parameter Estimation

e ]
tethod: |Hytarict x| Maiimum Fisher scoring iterstions:

i | .
Scale parameter method: |Pearson Chi-square . I =
Covariance matrix @) Model-bazed estimator ©) Robust estimatar
[
Singularity tolerance: i1E-DD? X |

“alue order for categorical inputs: Ascending @ Descending Uze data order

[_ OK ][b Run][ Canc;el_] Apply

2 326, g M MEM

7. S 2EZ OIS MEGHYARL

8. ZEYZ HEMESS M=ol HEHME &=+ X2 -1.08 YHHAR. 0l 9 3 Y
LICt.

9. HMx HfE FHGI| 2ot WHOE Pearson 7I0|MIES MEHSHMA|R. O|= McCullagh %
NelderOf oo AEE[= YHOIEZZ K7|M= 2UE SHSHES 0o WELICH

10. ¢l tist 3 =M=Z WEXES HESHMNAIR. Ol Zf QI X tim HRIt Hx HETL
£ Do chet of MEfo] byt B4 I Mo AFEES EAIRLICL

11. H¥s 22610 22 H2ls AGsHAIR. ol QER M T AEZ ZHHA 8l &E
HEO T FIHELICL 2E MEAIEES Ha{H ZE 422 0teA QX txzE 225t M
L= ROEYIE MBS T2 15 HMs MESHYAIR
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95% Wald
Confidence Interval Hypothesis Test
St Wizl

Parameter B Error Lowver Upper Chi-Square df Sig.

(Intercept) 03411 000415 002591 004230 B5.593 1 oo
[holderage=5] 000920 | 000416 | 000105 | 001735 4895 1 o7
[holderage=7] Ooos16 | 000408 | 000117 | 0076 5.046 1 nzs
[holderage=6] Ooosss | 000405 | 000176 | .00MTES 5.740 1 m7
[holderage=5] o1 370 oon419 0005435 002192 10652 1 uny|
[holderage=4] 000462 | 000411 | -.000342 | 001267 1.268 1 260
[holderage=3] 000350 | 000412 | -.000458 | 001158 20 1 396
[holderage=2] 0001 01 000436 |-.000754 | 000956 054 1 B1E
[holderage=1] o000 . : . 5 3
[vehiclegroup=4] | - 001424 000181 | -001775 | -.001087 B1.8583 1 oo
[vehiclegroup=3] | -000614 | 000170 (-000947 |-000281 13.039 1 1000
[vehiclegroup=2] 000038 | 000169 | -000233 | 000363 050 1 823
[wehiclegroup=1] o000 3 i H g H ¢
[vehicleage=4] 004154 | 000442 | 003257 | 005021 88173 1 oo
[vehicleage=3] 00 et no0zzy | o.00fzoy | 002096 53013 1 oo
[vehicleage=2] 000366 .0oo1m 000169 o064 13191 1 oo
[vehicleage=1] 0000003 : ; ; 2 : :
(Scale) 12090 om 0004 | 000 ooz

Dependent % ariable: Average cost of claims
Model; (Intercept), holderage, vehiclegroup, vehicleage

A. Set to zero because this parameter is redundant.

h. Computed bazed on the Pearson chi-sgusre.

ST 7Y Y Y B3 FPEAEN Y22 DY F YW O ¥ Aueln 2 Fad o
@ g J 3

=
=2 R¢ #& % HE EZ20 tis] McCullagh S

Ustsl M DUS ALSOIR OIS HT ClolE0] Metete 4 UaLICh of BHIME Zot 2
To Cfh HE A4 ALBEXIS 20 YA BNl AWE XTBLICH UHHOR 12 o
Ze42 71 2US IF Hl@ebls ofFXS 21 Y3E K47t 02 S48 AojAo AT Y3
0|22 21 Y37t s DY B Y37t Y DY WAYS vlwste] o= 2ol of M
x| WS 4 ASLICH GIS S0|, McCullagh % Nelder®] 113 H2 HESHIAIL.

IBM SPSS Modeler0|A| AtEE REI gHHo| ~otN ECHof| Ciet 82 IBM SPSS Modeler &1
2|& QMO LI} /UESLICE

W DEAIME Ol DS Myl 93t 2es =R,
= r

= =
. UuBtE XY YHA DIAXE v
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rr
M
04
no
Ot
o
Ot
H
I
no
T
fot
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H Mgtshetst M% Zd) 299



. MY B 2Y TRANS NS Yol 42 Y/EE g2 50| s HE FaEs o
mYs mMotele 4 AL,

i.ll' I'_nxl-ﬂ

Aol MY 20| gt XMe 2= TS HAES HESHAL.

Cameron, A. C.,, and P. K. Trivedi. 1998. Regression Analysis of Count Data. Cambridge: Cambridge
University Press. Dobson, A. J. 2002. An Introduction to Generalized Linear Models, 2 ed. Boca
Raton, FL: Chapman & Hall/CRC. Hardin, J. W., and J. M. Hilbe. 2003. Generalized Linear Models
and Extension. Station, TX: Stata Press. McCullagh, P, and J. A. Nelder. 1989. Generalized Linear
Models, 2nd ed. London: Chapman & Hall.
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H 25 & MEZ B2 2F(SVM)

o welol HolEf MEO| g 28 I .
syskst 91 M3t ClojE{o] ME 71 XE) TSN WSt Ho]
7b ke Hlole| MES olojgict,

= |
Ct=Ctn LIZHELICH H3Ah= CHE 2iXtel HE0|M of2fet M £ s MEY + U= SV
DS NESH E=0| FEUX| = AdX| RS Z=7|0 EAISI2AL SL|Ct

O Olofl = Demos ZCI2| streams St S OIM AM2 7tsSt AEZ, sum_cancer.strg AMEY i
ClolE A2 cell_samples.dataLICE XtM[St ME= 5 HO[X|9] IDemos ZEH [o LHES A =ct
MA@
[=| .

Ol UCI Machine Learning RepositorydlA SIHHLZ AL 7t5¢t CIOIE MEE J|E22 gL
Ct. CIOIH ME= =+ 79| Izt NE BE= ZEZ FEEH 4 HZEs MIZEo TS Haof

et 2t MES ZEELICL ZF 2|2E9 TEE= Ch3at ZELtt

gc ol 49

ID SR} AL
Clump =& FH

UnifSize Mz 379 Ay
UnifShape ME 2efel #ey
MargAdh HA A
SingEpiSize T AT Mz 37|
BareNuc E
BlandChrom SHE M
NormNucl o A

Mit FA2E

Class e EE oy

o oloME 2t HZ=0A MjXo=z

ikl
ro

9| o|EHI A= HIo[E MEE AET AYLICH
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%
i
ooﬁ\o
o

/class-rbf

-8 ! 2
-E = - .‘ﬁ%
-4 0
cell_sa "' clats-poaly

Tie

»

4 e R 4 D q

—— clasg-rhf clasg-paly Analysis
o ; 1

Tahle _— ——
EEEE BEEE

Tahle Tahle

2/S Zhdst IBM SPSS Modeler BX|2| Demos ECO0I U= cell_samples.dats 7t2|7|

ﬁE AN
£ 4 oY A& LEE YA,

A4 UM HO[EHE EYAL.

AEFH| F716HHAIL.

=
=
CE H4 DY RSO HHSHD AEYS MHSHYAIR.
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Table (11 fields, 699 records)

| File | = Edt 1§ Generate

—
Table]
ifSize | UnitShape | Margadh | SingEpisize | Baretuc | BlandChrom |Narmiuct [t | Class |

1 1 1 2 1 3 1 12 =
2 4 5 7 10 3 2 1 2

3 1 1 2 2 3 1 12

4 8 1 3 4 3 7 1 2

5 1 3 2 1 3 1 12

B | 10 B 7 10 ) 7 14

7 1 1 2 10 3 1 12

8 2 1 2 1 3 1 12

g 1 1 2 1 1 1 5 2

10 1 1 2 1 2 1 12

11 1 1 1 1 3 1 12

12 1 1 2 1 2 1 12

13 3 3 2 3 4 4 14

14 1 1 2 3 3 1 12

15 5 10 7 g 5 5 4 4

15 B 4 B 1 4 3 14

17 1 1 2 1 2 1 1 2

18 1 1 2 1 3 1 12

19 7 B 4 10 4 1 2 4

20 1 1 2 1 3 1 12 =]

[l ———————————————————— |
33 329. SVMO|| ch3t AA HO[E
ID EEO|= 2txt AEXOF ZotELICE 2f 2Rt MZE B2 3FEY Has ClumpdlM Mit

Zoof EZEULCE 22 10M 107tX] S50| tHAX|IH 10| 4ol 7+ 7HEELIC

Class BEO= Exo| ofstd ZIZAIX0 Qs =telzl oz H&0| ekt = 2) = oAd(&
= 4)21X|0f et FIEto| ZetEL|C)

H 25 & ME B2 286VM) 303



Types Format Annotatlons

[ b Read Yalues I Clear Yalues I Clear &1 Yalues ]

Field Ieasurement ‘alues Mi==sing Check Fole
v i sLe 6}’ UL U L,y e ™ IR
{3 UnifShape ¢ Continuous [.10] Mone M Input
{} Mar g Ach ﬁ Cortinuous [1,10] Mone h" It
{} SingEpitize f Continuous [1,10] Mone N It
@ Earehuc é’j Mamirial 1 e N ey Mone A" It
{} ElandChrom f Continuous [1,10] Mone N It
{} Mormbduc & Continuous [1,10] Maone A" Irponst
o it & Continuous [0 Mone “ Input
{} Class 8 Flag 42 Mone @ Target

@ Viewy currert fields @ Wiew unuzed field settings

4. RY LS 2Uf0HD 012 H4 IHY Lo ATSHIAL

5. R TEE HyAle
DHO| Class® 30| Y(=2) E A (=4)2Ix| XIS HELICL 0O BEJL £ K| Ihs
St 3t B Sftet Jb & QIODR XY £70| 0|2 HHSTE W0} LT

6. Clss BE(SS0 O BWE)of tfet 37 Dol A& 22 22stod 0|8 B2 Wzl

EXhol chet JEE US2E dFoHHAL. oEHs = 220 ohist
=X ‘Baf7| o= LTt

o
9. THMQI ClassOll THSH TS HAOR MMotn BE J|Et BE(OI5HA)9 H2re Yo

10. =els S=SHAIL.

SVM E= NE2|E 57| flet HE Y+ MEAS HSELCH XIEE HolE MEOo ch
of it =7t 7t # o QIR A g = QU o*té.*ol E.HAQEE Ef%*é* g+E KEH=Z
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faclel

@ auto @ Custom  |class-rhbf

dadel name:

Use paritioned data
@ Build model for each split
To =elect fields manually, choose "Use custom settingz" on the Fields tab

Fartition:

Split=:

I+
-
X

Lo )

T2 331 2 o 4F

11. 2P ZYEOM SVM =ES |¥ L0 HEIYAL.

12. SVM =EE O{UAIQ. 2 HolM 2Y o|S0| thef AR Mol M3 2astn QY HA
E ZCo| class-rbfe YESHHAIL.

[d class-rbf

© Simple ® Expert

tdocle:

D Append all probabilities (valid only for categorical targets)

Stopping criteria:

Regularization parameter (C):

Regression precision [epsilon):
Kernel type: BF

1)
I

[ ] Y
REF gamma; ﬂ Eiaz: i) ==
F. e
e 1 Degres: el

332. 7|12 MEJ B MHAH
13. MEZ7l HolM BEE MEIIZ MESIAMAIR. H
2 7|280O= RBFZ MHEELICH EE H2 ©

E 7 34
DCOo|AM H|Z

EHE EANR. HE /Y
FENZ HA|EIL|CE
M 25 & ME EE

236vM) 305



rhdodel Evaluation

@ ECaIcuIate vatiable impottance

~Propensity Scores (valid only for flag targets)
E| Calculste ravwe propensity scores
Calculste adjusted propensity scores

Easzed on @ Testing partition @ validstion parition

2l 333, EAM B MY

U otHE QEZ W 2o ZE HIEO HiX|ELCEH
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ciofE] Ay

class-rbf
2 L:.. Fie ) Generate g Wi
5 |

o I It '
Model l Seftings  Summary Annotations

Predictor Importance

Target: Class

BareMuc]

UnifShape|

BlandChrom—]|

Mormiuel—

MargAdh—

it

UnifSize—

SingEpiSize

I
0
|

il

I

I

]

02 04 0.6

08 1.0

r

Least Important

Wiewy: |Predictor Importance ™

Most Important

2 334, O|ZHe SQE J2o

2 QUHLICE

1. Eolg S2ISHHAL

2. HIO|E LEZ cluss-rbf B2 420 HESIMAR.
3. HIO|Z2 LEE €11 A2 S22,

H 25 MEHE

===

T CTT

(SVM)

307



Table (13 fields, 699 records) g}
|ad File | Edt € Generate
|
Table !,;Annqtaﬁﬁ_i
EpiSize |ElareNuu: |El|andChrom |NormNucI |ru1it |Class |$S-Class F=P-Clazs |
1 1 3 1 1 2 2 0992 i
2 10 3 2 12 4 0,899
3 2 3 1 i 2 0994
4 4 3 7 12 s 0915
5 1 3 1 i 2 0992
B 10 g 7 14 4 0,999
7 10 3 1 ik 2 0907
8 1 3 1 e 2 0,997
a 1 1 1 5 2 2 0997
10 1 2 1 il 0,996
11 1 3 1 i 2 0999
12 1 2 1 g 2 0,999
13 3 4 4 4 2 0514
14 3 3 1 e B 0959
15 a 5 ] 4 4 4 0.9
16 1 4 3 14 4 0,691
17 1 2 1 i i 2 0997
18 1 3 1 g 2 0,995
19 10 4 1 2 4 4 0996
20 1 3 1 1 2 2 0936 =]
E1] ——— |
gl 335 ol 3 A O cHalf =7tel 2EE

M ZE 0| MH

$S-Class 2Eof od tlZEl Classel ZrL|Ct.

$SP-Class ol oll=o chet M3 AI{YLICE (0] of|=0| &o| & LZO0|H g2 0.001M 1.07HK|&
LICE)

HOl2S E7|2t otH CHEE9| Ao chell ME ATO{($SP-Class & LH)7t 45| =88 & £

AUELICEH

2Lt B JHX] RoXQl o7t UELICE GIE E0f, 13829 Xt 10418010 CHSE HZ=0A 0.514
U2 58S £ g2 M2 WELICE =3t ClassE $S-Class?t H|WsHH O] ZEO| 2& 8l 4Z0f M
HZO0| M3 AT MHHORE EOEt: $E2 HZE 52 WSOl HebgtL|Ct,

308 IBM SPSS Modeler 18.1 OiZ2[A|0|M OHHA



CHE g+ ME

o Expen ansyze| et
@ Ao @ Custom clazs-paly

fadel name:

Usze partitioned data
Build madel for each split
To zelect fields manuslly, choose "Use custom settings" on the Fields tak

Partition: |

Splits:

b class-poly Ed

g 336. 220 gt Af O|F &3

1. HolE2 &3 ¥= HoUYAR.

2. F H SVM ZEE LEE RY Lo FHESYAIR
3. M SVM £EE oHAR

4. 2 HolM AR "l B class-poly RS 2™

H 25 F ME EE

==
=TT

(SVM)

309



hode:

Gamina:

Stopping criteria:

Regularization parameter (0

Regression precision (epsilon): E
Kernel type: Palynomial ™

o [ f .
lfﬁtzlsﬁa.]LL‘i%.aszl Eopett ;\f.\g@ﬁ!!mnﬂﬂg@.|

class—puly

Simple @) Expert

D Append all probakilities (valid only for categorical targets)

= |

0 Bias:

-
]
Degre: |

310
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[E Table (15 fields, 699 records)
lad Fle |5 Bt ) Generate
S —
Tahle L:a_nanaﬁﬁj
ormiuct | Wit | Class | $5-Class | $5P-Class $51-Class [$SP1-Class |
78 1 2 2 0992 2 0993 i
79 1 2 2 0965 2 0967
50 1 2 2 0.993 2 0.994
a1 1 2 2 0936 2 0.991
52 1 2 2 0996 2 0997
83 1 2 2 0.991 2 0995
54 1 2 2 0.970 2 0993
85 il 7 o4 4 0992 4 1.000
56 i 10 4 4 0974 4 1.000
a7 1 4 4 0.756 4 0.955
58 3 4 4 0983 4 0935
89 1 2 2 0.995 2 0997
90 1 2 2 0.993 2 0.991
91 1 2 2 0.999 2 0.993
92 1 2 2 0.993 2 0996
5 1 2 2 0995 2 0.997
94 1 2 2 0.999 2 0.994
95 1 2 2 0.995 2 0995
96 1 2 2 0.999 2 09393 | |
el 112 2 0.999 2 0.995 fi¥|
[E1] ————— ' |
%l 338, CHah gf0f cHell =7+l EHE
= < =
1. Elolg 53 9E%oz Aa8s0] M2 AtE WES BAAR.
Ctet ot SO cHolf MME EHEE $S1-Class W $SP1-ClassE2 0|S0| X|HE
S - S (@) S —
Ciet Zat= &M Liot HILICEH BE e AF0{7t 0.995 O|40|H O|= Oi<
2. ZEOIM HMEE &olste{™ BN LEE class-poly ZE 20| HAESHYUAL.
= = sHe =als
24 TCE2 91 M¥S SASINL

H 25 MEHE

L|Ct.

NEHUL|CE

===

T CTT

(SVM)
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Analysis of [Class] g@
|ab Flle |5 Edt | i m
| Analysis || Annotations
[ £ Collapse AII] [% Expand AII]
E-Results for output field Class
B Indivicual Models
E--Cnmparing FE-Clags with Class
. i [Correct 684 97.85%
| \Wrong 15 215%
Total £9a
E--Comparing F=1-Class with Class
. [Correct o0 100%
- Wrong o 0%
Total 599
E- Agreement betvween $5-Class §51-Class
i [Agree BG4 O7 85%
- Disagree 15 245%
. | Total B39
E--Comparing Agreement vith Class
. [Correct G4 100%
- Wrong o 0%
Total 654
a8l 339, M &

24 LEE A8SH= 0| 7|22 St SYet |32 F I ojAe BH IS HluEg 5 JSLICH
2M LEO9| £H2 RBF &7t A O|ALS| 97.85%= =HIEA KE/USS EAISHH 0|l= TS| AL
5| ELLICHL J2LE EHoM= Ot gtpot RE Y F0|ANA TTHES SHIEA KBS S EA|
SLICEH AHE 100% H&EE HE= AR e =71ssiL 24 CEE AM8SHH ZHO0| A8t &£
X OfZ2[Ao|Mof| CHe 318 7tsth Het=olX| HHst= o =2 €2 + USLICL

AtA A o] EF CIO|E MEO| CHol Che eftE & +AsH= 7|EF g FAMUIIZ0|E 8 MYH)
2 ei&LICt. J2{Lt CHE HlolE MEQ 22, Z1tUt COHE Jts40| o8z i MA 34 HYE
AEg JHX|7H JA&LICE.

9]
12

TH2 S422RE ERE OF5HY] 2o Ctefet fAol svM HE &+E MEJSLILL M2 L
E 20| 3¢t HIo[H MEOo chsl o{EA HE ZatE MSst=Xl, o4 o 20| CHE 2o
ol ZHMEl =8 EHS=X 2TEJSL T
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17 o Aztg RHEY

H 26 ¥
T2 O[St FO|7| §I8h UHOR B EA FAS THE AHIAZ W2 FESHs DAT APE @
olg mEsy| Sl "0l AlZh Dol BAO| YALICE OIS o Yoo 1 EES Meistn
O|S0| DHOR ABB AIZLOIHS| B4 DHO| OLIX| Off, B ChPt J|EF WES Glo|E{Hl0| A0
N Bojguct,

ct. Glolg| o

IMe telco.savEt= O|O|H LIUZS EHXoH=
UL streams

2

of o

2 Demos =C0| Yo AEZ 1}
[ TDemos ECy o] LHES EHZESHUAIR.

sare oY 34
1. Demos ZC{O|M telco.sav TIEE 7t2|7|= SA O AA LEE FIIGHUAIL

=
(o)

churn S
i b Ac—churn—ﬂ

1
™ . R
= o Evaluation 'T'iv’ e~
: Sort Tahle

Lnocl Q 7 ;
1 L — F=EE —
Pregiction 3) =l jor 2 o= 1‘: [ IJ - ﬂ —t =
Lahels Estimated Mumhers

-

1

[ ]

L

!
J‘ Lower EstimaVAppend Months Transpose
1

23

>

1
[ e
| @Y - P>
Y >
Mulls Stay Upper Estimate s
Unknown % Unpredicted Cazses
y
Scaring b ,? e gy
=>» (3 »@> = EN) = |
Select _tchurn Sort Field Reorder Table
3 Mz AEZ

T 340. OIE Azt 2M5H7] 2l
L Eof HE "IN region, income, longtenWl M wireten?tX|, loglong®IM logwireMtX|2| &

2.

In k>
uw >

HelsteAlL.
313
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() telco.sav

T

Fields: 42 in, 12 fittered, 0 renamed, 30 out

Field [ Fiter Field [
region 23— region -
tenure ——— tenure i
age — ane
marital —_— matital
address —_— address
income 2 income
ed —_— ed
employ —_— Etniploy
retire —_— retire
gender —_— Hender ~|

@ view currert fields  (©) view unuzed field settings

PN sars of
HoHIAQ. BE JlEt HEQ| e Yoz M
4. Y AV 2] CIOEIS AAHA AL,

) (Hreren

FCLED DEMOSAelco.sav

_ Fied | Measwement | Vaues | Missing | Check | FRole
{} pager &_‘; Mominal 01 Mone N Iruponst —
{:} internet &) Mamiral 01 Mone \ It
% calid @ Mominal 01 Mone M Input
{:} callvait &) Mamirial 01 Mone S It
{} forward &_‘; Mominal 01 Mone “ Iruponst
{} confer &) Mamirial 01 Mone N It
% ehil @ Mominal 01 Mone N Input
&2 Ininc: & Cortinuaus [219722... Mone M Input
{} custcat &_‘; Mominal 1234 Mone S Iruporst
{} churn 8 Flag 1m0 Mane @ Taroet B

@ view current fields  © View unused field zeftings
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%, HE HoM &

5 Cox LEE AA LEo HESIMAR.

Survival time:

@) Use custom settings

@ Use type node settings

Target:

Inputs:

Partition:

Splits:

(=] (1A

12lst7] 2I8i Cox 2|7 A8 315

o

A 26



Madel name: @ autn © Custom
Uze partitioned data

Build model for each split

Methac: Wﬁil
ST 5

Modeltype: @ Main eftects © Custom

focel terms:

—statistics
Display: @) 4t each step ©) At last step
€l for exp(B) |as > | Correlation of estimates

Display baseline function

~Plots
Survival Hazard Log minus log One tins suUrvival

Pt a sopareoine for ecchvae | |8

Value to use for plots:

I Field I Value —
f tenure tlean
" age Mean
g0 matital .Mean
y_address ] -Mean
ed .Mean
ﬁ employ -Mean
retire Mean
&b gender Mean

O 345 1y &8 34
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10. MM THEZ MESS o JHALES MEjs Ohg Folg SRR,
11. ™S 2=st0 2 IS ZYSHHAIR. 0l REZR MTH T AER gl BH Iy Eo
FIMELICH ME2AES EHe{H AEZOM HAS & W SESHAQ. HY 15 £ HM2 &
A 2.
SEHEE FHojA
I Percent
Cases available in Eventd 74 I7.4%,
analysis Censgared 726 T2 0%
Tatal 1000 100.0%
5 d d {4 ith missi
ases droppe \raallgggm missing 0 0%
;Ciirﬁsees with negative 0 0%
Censored cases before
the earliest eventin a 0 0%
stratum
Total 0 0%
Total 1000 100.0%
a. Dependent Yariable: Months with service
2 346. AHIO|A XNE2| @9
MEfHS~= X|FE A O|AOAM O[HIETL YWHME=X| RS AELLICH O|HETL LAWK 42 E2,
AO|ATL ZSEHCIEQUCID SfL|CH ZSEHE A 0|AE S A Arols AFBEIX] ALt 7|EM ¢
ot Adolle ASELICE AHO|A K2l 222 726702 AH[O|ATV ZSEHUEJSE EAIZLICE Of
2ot A|0|A= O|ESHX| gf2 nAL|Ct.
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e
HEY He 3
Freguency b (2 (3 IC)]
marital? D=Unmartied 505 1
1=Married 485 ]
ed? ‘Isir?ultélnutcnmplete high 204 1 0 0 0
2=High school degree 287 i] 1 i] 1
3=3ome caollege 209 i] 0 1 a
4=College degree 234 i] 0 1 1
gzgroesg—undergraduate BE 0 0 0 0
retire? .00=Mo 953 1
1.00="es 47 ]
gender? 0=male 483 1
1=Female 517 ]
tolifree® 0=Mn 526 1
1=Yes 474 ]
equip? 0=Mo £14 1
1="es 380 ]
callcard® | O=Mo 322 1
1=Yes G748 ]
wirelessd | O=Mo 704 1
1=Yes 296 ]
rultling? | 0=Mo 525 1
1="es 4745 ]
voiced O=ro [=el] 1
1=Yes 304 a
pager? 0=ro 739 1
1="es 261 a
internet? 0=Mo £32 1
1="es 368 0
callid? 0=Man 518 1
1=Yes 481 ]
calhwait? 0=Mo 515 1
1="es 485 ]
farward? O=ka 507 1
1="es 493 i
conferd 0=ro 498 1
1=Yes 502 ]
ehilld 0=MNn 629 1
1="es 371 ]
custeatd 1=Basic senice 266 1 I ]
?=E-semice 17 ] 1 1]
3=Flus service 281 i 0 1
4=Total sermice 230 ] 0 ]
a8 347. HFd He 3T
HEY B4 DS WEN B, S5 0|2Y waol i3t A%
LICE 7|2Xo=2 HXHFE "OrK|9 HFQL|CH M2k, g S0,
He 12 RO2tE 3HEN SHezE 022 FYELN
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rE
i
rx
1z

Overall {score) Change From Previous Step Change From Previous Block

-2Log

Likelihoo Chi- Chi- Chi-
Step d sguare df Sin. sguare df Sin. sguare df Sin.
1 33924836 | 162.303 1 .0on | 133828 1 oo | 133.828 1 non
ab 3087.314 | 249.392 2 000 | 305232 1 000 | 439.050 2 .0on
3° 3027.085 | 328428 3 .0on 50229 1 000 | 499.274 3 .00n
44 2850780 | 347147 4 .oon 362594 1 000 | 5354874 4 on
5® 2973780 | 362673 5 000 17.000 1 000 | 552474 5 0aa
il 2958786 | 3¥A140 fi .0on 14,954 1 000 | A67¥.AE8 2 non
I 2845603 | 384717 7 .0on 13.243 1 000 | A80.861 ¥ on
gh 2836983 | #417.34 a .0on 5.510 1 004 | 589.371 ] aan
gi 2926000 | 4234911 ] .0on 10.9594 1 Qul]] f00.364 ] on
10 2817.851 428.078 10 .0on 5.448 1 04 | BOBA13 10 aan
11% 2813308 | 436.837 11 .0on 4.243 1 039 | B13.056 11 aan
12! 2908.078 | 4401488 12 .0oo 5.230 1 022 | 618.285 12 .0an

a. Yariahle(s) Entered at Step Mumber 1: callcard

h. Yariahle(s) Entered at Step Number 2: longman

c. Yariahle(s) Entered at Step Murmber 3: equip

d. Yariahle(s) Entered at Step Number 4. emplay

e. Yariahle(s) Entered at Step Mumber 5. multline

. Wariable{s) Entered at Step Mumber : voice

g. Yariahle(s) Entered at Step Mumber 7: address

h. %ariahle(s) Entered at Step Number 8: equipmon

i. Wariable{s) Entered at Step Mumber 9: ebill

j. Wariable{s) Entered at Step Mumber 10: callid

k. Wariahle(s) Entered at Step Mumhber 11: internet

|. Wariable{s) Entered at Step Mumber 12: reside

. Beginning Black Murmber 0, initial Log Likelihood function: -2 Lag likelihood: 3526.364
f. Beginning Elack Mumber 1. Method = Forward Stepwise (Likelihood Ratia)

a3 348 2 AE
28 Y Z2MAE B HX dNE|ES ASYLICh S8 482 20| Hott F Yot
of thet ZEQILICE. FtOIRIE O EA|ete] ST Hok= O T B oixf TAo|Afe] Z-e| 2
21-2% Zte| xXt2YLICE TATE Mo FItEE 2, HE R2€0] 0.05 OJ20|H 30| 20|
7t JEUCE AL HollM MAZ = 32, ¥8 72/480] 0.102 x2totH A<t 2|0]7 ASH
Cf. 12EHAOIA 1280 Ha-7F 220 =7HEL|C
B SE Wald df Sig. Exp(E}

Step12 | address -.035 .00g 14.543 1 .0aa 466

emplay -.051 010 25767 1 .00a 450

reside =103 046 5.037 1 025 802

eruip -1.948 381 26.180 1 .0aag 143

callcard JTF 151 26.451 1 .0aa 2175

longman -.233 022 | 115619 1 .0aag 792

equipman 0432 011 15377 1 .0oa 459

multline B12 145 17.854 1 .0aa 1.844

woice 50 A57 10197 1 001 B06

internet -.362 160 5114 1 024 BY7

callid -.464 48 9.7490 1 .00z 629

ehill -.389 156 6557 1 010 B71

|
o

349. SEA | Ha(12EAO2 S E)

B
OF

DH0= address, employ, reside, equip, callcard, longmon, equipmon, multline, voice, internet,
callid 3¢ ebill0] TEELICH JE o|EHC| TS O|oHSHH o SH|0lM Tl SIH2F0l| Chot 9
ot LHOA Q] oFE HZEORE siMT & U= Exp(B)E EHMAIR.
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* ad

(<3|

OI

Al

dressOll CHet Exp(B

o 2k =)
%x0.966)=3.4%% ZtATtS QIDIELI
S 100%—(100%x0.966°)=15.
* callcardol| CHEE Exp(B)Sl 242

of 7ol 2.175HH IS QIOIRfLILE. 2 HEMO| tHal No =

Q.

« internetOll CHEt Exp(B)2l U2
st 29| 0697842 |D[EL r
C O WEA 2AE ML JASE 2
Scare df Sin.
Step 12 | age 122 1 T26
marital 648 1 421
income 1476 1 224
ed B.328 4 AT7E
edi1) 007 1 934
ed(2) 203 1 652
ed(3) 835 1 361
edid) 5773 1 016
retire 013 1 808
fender 214 1 Fd4
tallfree 3.243 1 072
wireless GRS 1 414
tallman nan 1 8987
cardron 3163 1 07a
wirernon 1.084 1 293
pager 1.808 1 A79
calhiait 2BR 1 606
forward 2201 1 138
confer 2668 1 108
custoat BA4d 3 B34
custoat(1) 4GE 1 445
custeat(2) A0 1 502
custoat(d) 019 1 .BARY

a8 350. 20| e HP(12EA R SHE

H
I

W ok e

-
=

o
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Mean

41.684

505
11.551
¥7.535

204
287
.209
234
10.987

863
483
2.331

A26
A4
322
704
11.723
13.274
14.220
13.781
11.584

525
B36
734
632
418
415
507
488
629
266
217
281

age

marital

address

incame
adi1)
ed(?
ed(3)
adid)

employ

retire

gender
reside

tallfree
aiLip

callcard

wireless

langman
tallman

equipman
cardmon
wireman
multline
yaice

pager

internet
callid

callwait
farward
confer
ahill
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G Evaluation

L:" File "E) Generate

Cox

Seftings | Advanced | Summary | Annotations
Predict survival at future times specified as:

Regular intervals

® Time field |§ tenure

& &

Past survival time: |

@ Append all probabilties

[7] calculste cumulstive hazard function

2901

354. Cox 47l A =

1. 29 U2 WA 1 0|2 AA SO AT CHS LIS ED MY BS 2ASHIAR

2. A2t HES MESID renureS XIFSHIAIQ. 2 HZETH XX 7|2H0l w2t ABOIYELIC

3. BE 2B 32 HHYSHIAIR
J2i51 D20] O|rSHER| ofRof Hfet 2RHOR 058 ABIO! HAS MMELICL O
80| 0.57t HOW O|YRZ ATO{YELITE 0] £Xto| ofmfet Solst Ho| = e ofn
2 2ol O HIZES ANE MNY 45 YALICL 22IHS MEsts O o2t 3 wHo
Bt ES ABSHYAIR
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T
x
N @D
Chart type: @) Gains ®)] Response @ Lift @) Profit GRrROI
Cumulative plot Include baseline @ Include hest line
rhlodels
Find predictedfredictor fields using:
@ Model output field metadata
@ Field mame format (for example, §<x=-<target field=")
rCther Score Fields
[ Plct score fislds 'l
Target: l vg
@ Separate by partition
Plot: Pn:_r,g i
Style: @ Line O Point
= g
Costs: @ Fixed SO @ Wariable I 'E
= :
Reverue: @ Fixed 1006 @ variahle I 'E
= :
wigight: @ Fixedd 105 @ ariable I vE.

Ol 355, Mot L= T H M

4 Wb LEE BY LZ0) AZSHIAIQ. TE oM A ojEH Z3e MESAAR
5. 84 w2 226N
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o e oo oo oy

[T User defined hit
Condition:

Uszer defined score

"BCP-1-1"
Expression:

Include business rule
Conition:

Export results to file

Filename; ouitp b

Dielirmiter: ,

. Inciude figld names . Mew: line after each record

oot || st

a2l 356, ™It LE: SM

[=]
6. AF2XF Mol A0 ¥ '$cp-1-1' &
oA Mot HEQIL|CH
7. M#s 22
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Sart by

Fisld Order |

FCOP-1-1 ¥ Dezcending %
4
+

Detault sort order; ©) Azcending @ Descending

o[ cancal

2 358 HE = A

8. 45.6%7F st olejojatn & of of

Tahle (34 fields, 1.000 records)
ld File  |[SEdt %) Generate 3
Tahle
rn | $-churn-1 | $P-churn-1 [$cP-04 |5cP-1-1 |
292 0 0744 0744 0256
293 0 0745 0745 0255
294 0 0745 0745 0255
205 0 0746 0746 0254
295 0 0748 0748 0252
297 0 0749 0749 0.251
295 0 0749 0749 0251
209 0 0740 0740 0240
300 0 0752 0752 0248
a0 0 0752 0752 0248
302 0 0754 0754 0.246
03 0 0754 0754 0.246
304 0 0755 0755 0.245
05 0 0756 0756 0244
306 0 0757 0757 0.243
an7 0 0757 0757 0243
308 0 0758 0758 0.242
09 0 0759 0759 0241
310 0 0.761 0.761 0239
a1 0 0762 0762 0238
£l JR—

Ell

12l 359, H|o|g

10. EHIOlE2 =E2 8 L0 ZESHAR.
11. HO|Z2 LEE E1 HdHS SN
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J|d

ﬂ Prediction

J{{;} Generate

s Fle

Seftings || Advanced | Summary | Annotstions

Predict survival st future times specified as:

=

Time interval:

@ Regular intervalz

Mumber of time periocds to score:

@ Time field

|§tenure

Past survival time:

[# Append all probabilities

'[__l Calculste cumulative hazard function

e

2l 360. Cox 2:
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ﬁ Lower Estimate

Key fields:

|:| Keys are contiguous:

Aggrecate fields:

|Max |SDev

[Min

| Mean

|Sum

1 o o

CEEEEE

) ) ) o v

CEEEEE

[ T ] e

||| =

Figld

(3] sum [~ mean 7] Min ] tax ] sDev

Default moce:

@ zuifix O Prefix

Add as:

Mew field name extension:

|_Court

Fecard

|:| Include record count in field

T |
(55
=9
i)
_
3
[a]

7. $CP-0-n LAQ| $CP-0-10|A $CP-0-2471tX|Q|

A2,

o
o

CL=n
—

SHUA|L. O]

2[A[0] 2tLiAf
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-

Nulls Stay ﬁ

Fillin fiedds:

& %oP-0 f
&2 $CP0-10
& $CP-0-11 x

& 30P-012 -

Replace: Mull values s

Condition:

(@ELANK(@FIELD) = m=m

Replace with:

1

a2 362, M8 B M H

10. &3 S L0 HET Coxreg L0 ®Z =EE HESIHAR. HF E.‘OHH $CP-0-n %é.

9| $CP-0-10lX $CP-0-247tX|Q| TLEE K2 Z=Z MEH

H O|E=(EXe)CE HEE HESH= 0| 7HE #[2 2Lt
11. G242 1392 HIREE MEHSIAA|L.
12. EolZ S=ISIHAIL.

M 26 Z 1 olg AlZtg REYSII| 2lof Cox EH AHE 331



- Upper Estimate

Settincs | Annatations.

Key fields: |:| Keys are contiguous:

Aggrecate fields:

Figld | Sum | Mean | hdin | & | SDev

$CP-0-1 [ [ [&] [ €]
FCP-0-101 [ ] ] [ [
$CP-0-11 [ [ [&] [l [
$CP-0-12 [ [E ] [ ]
$CP-0-13 [ [ [&] [l [
$CP-0-14 [+ [E ] [ 6]

(&) sum [~ mean [T Min ] Max ] sDev

|:| s gzt @ sutfi @ Prefix

[ Include record count in field  Recard_Court

a2 363 E L& AF H

Default moce:

Mew field name extension:

13. s £EE M3 Lo AZst HF oM 7|
=
Xt ACH O|E=(EAE)2z HEE HES= A
A
L

15. EEO YIE = Zots ME FASHAL.
=3

l6. =ols 2
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Months

—

Fields: 24 in, O filtered, 24 renamed, 24 out

) Field Fitter | Figld
FCP-0-1_Sum — 1 -
FCP-0-2_Sum —_— 2
FCP-0-3_Sum — 3
FCP-0-4_Sum —_— 4
FCP-0-5_Sum —_— 5
FCP-0-6_Sum —_— &
FCP-0-7 _Sum —_— 7
FCP-0-5_Sum —_— =]
FCP-0-9_Sum —_— 9
FCP-0-10_Sum _— 10 -

@ View current fields @ wiew unused field settings

21 364, TE & MF EH

17. 7t LEE F o] 88 =0 HZ% Lig ZE LEE 2 Lo AZSMAIL.
18. EE Eof 4F HoM EE9 OIFS 10M 247X |2 HESHHAIL. HX| LEE AESHH 0]
2fet = O|E0| X CI2AEZOAM »=0i| CHet 2o ELCh
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Setngs | poncters

Meww field names:

@ Use prefix Mumber of new fields:

@ Read from field |

|8

i . Read Yaues I Mewy Figld Mames:

daximum numker of values to read: =00

4

Tranzpose: @ &l numeric © Al string © Custom

Figlds:

X&)

O 365 FA| LB AF M
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Fields: 3 in, O filtered, 3 renamed, 3 out

| Field — [ Fitter [ Field
o = Wi
Fiel1 . —>  LowerEstimate
Figlti2 — Upper Egtimate

@ view current fields @ wiew unused field settings

Lo ]

]

8 366 HE = TEH H

21. ZE LEE ™Al Lo HESHAR,

22. TE =9 MX™ EHo|M IDO| 0|22 Months2, Field19| O|2E Lower Estimate®, Field22| O]
S8 Upper Estimate2 HESHIA|L.

. figldh:

f Upper Estitate
o fialds: f Lowver Estimate

Cverlay
Laneiz N e R P )

Mortualize

Overlay function v =

When number of records greater than: 2000 %

@ Bin @Sample @ Use all data

02| 367. OFS EH L. ©H EM

-

X 26 & 02 0|2 AlZte ZHSI| QA8 Cox 27 A& 335



23, C}= EF LEE ZEH LCo HESHMAIL.
24. EH ®O0|M MonthsE X BEZE, Lower Estimate

Estimated Mumbers

Z:E\; |

Title: |Number of Custamers

Sulbtithe: |

Caption: |Estimates the number of customers retained

Klabel @ auto © Custom

¥ label @ suto © Custom

m Display aridline

o J[ run[ cancel|

2 368 OHE TH LE: 2y H

25. 2d EE SEISHHAIR.

26. Mzo=z 1M 5 AR
27. PHo=E HRE 1M £ FHES o
28. ™S SEISHUAR
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Number of Customers

1,000~
8007
so0-f

AQ0 T

2001 -

I T 1 1T T 1 T T 1 T 1
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Detault sort order;, @) Azcending @ Descending
(i) (et

—] 377 I-|31 LE. A‘II-I EH

14. B8 LEE I oo AZESHMAR. AF "M $CP-1-1_churnM X $CP-1-4-churntX|,
$CP-1-10IM $CP-1-47K| 25 LiEXt=C2 Y E HEHSIYAIR. O|EY Ho=2 oZE 1
Z40[ |Z0i| EA[ELICH

Field Reorder

©) Automstic: Sort

Storage: |
Type | Field | Storage
8 FCP-1-1_churn T (Unknown)
$CP-1-1 & Real
5 FCP-1-2_churn T (Unknown)
& FCP-2 & Real
] FCP-1-3_churn 7 (Unknown)
& FCP1-3 & Real
] FCP-1-4_churn 7 (Unknown)
FCP-1-4 > Real

Clear Unuzed

Mote: Fields added dovwn stream of this node are not reordered.

T2l 378, TE CHA| HE L. COfA| HE

15. TE CHA| B8 LEE M oo HASHAAIR. CHA| & BHo|M $CP-1-1_churnOlA $CP-1-4
THRE CIE ZE Q|| HHX|SIEE MEHSIAAQ. O2{H H0|E2 O &4 o2 £ UA =HH

M 26 & 107 O AlZte 2G| QI8 Cox 3 AHE 343



L{Ct.

I.

=

-
[e)

HOF

.
[¢)

2
S

e =S AL

o
[e)

=
=)

10l EAIE /X2 O

of X Or & & Jl4 o
= =0
RS oMK

I R R
= ral=g e T
= oF -, JJ T
A g N ..Ho_w_m
— 0 Ou oo o_|+o_
T WA N py T

~ b

A ~ N = —
> " J|J =) S

x5 3 o o K A 1l
mx 5 e - RO MME
E L= HEH R R R R EEEE R m_m H N3 B

_' - =
E 5 — ._mmﬂuﬁwuo:
122852z gt esee e e ls of TUPN B0 e
Ol ooy @ e @e o & oo 22| 20| E N N = NS hdl} S N
PMDDDDDDDDDDQW@WQW_UQW_UDUDU =< Wﬁ C.E I} O_ E |__AIL __AO
= — - T —_
1 = o ° K T
i 0 B0 am ) U e zo

(2 e e e e coooooooooo < N = = =
SJoomg o
o lll |HH=MO._.w._.No7
Mwﬂmmm%%%mwmmmwM%%ﬂmm © m.xl_ﬁE_MLl.L_o Toll
Wmmuuummmmm%%%m%mmmmm E ﬂ__._._N..um_nn._ Muml_._/la_.:
. LMy ©
7 N O K
2 B oMRgzw gl
o S T o N s Y Y e Y s Y s Y O s Y e O o e o e o Y o R o Y e = e - O

= S u“M.H.._m_.:_/ i MoaA_H_
T u.__ Bloaw WUl Jo g o
SISIEI2|NEIE 88285255 28888 Uk © NF._LZFA_.
5 S p TagTodlm
iy w E 6_”__L 7_|._|O
o — ﬁu_ln/_n_l..HﬁN_A
o nox2 -2 48 Ko

@ H.OI [l o) O_ _./_lﬂ .FO M.OIL
= oo oooooooooooooooooo M mO moz 60 © IE'
= H | Sy %_u._mm.r
A 4 an S ol — ~ ol
2| 5 dfhassaaattrdczgreERdd i = ._._n%o_ — Uo

=1l = oo oacgoggg===lgagggaa i — FF
~ %_ Blololololaloloclolololdglalalololalolalala .A_l ﬂ_._._m|r =__._._L| .
o = =n U AU KO o0 OH ~
M«U = K - —t - o0 -
= al | 5 = A O o D B F N
2| = = | o n ~ O _ = oF —
=| & Pl : - Ao ww_w%mm.h.ﬂ_mm
. _.n_ nm%_U_U_U_U_U_U_U_U_U_U_U_U_U_U_U_U_U_H._Un.4 o M Hl.._qﬁlvoo._ﬁ.x_l_./
2|2t s T E°¥ITax
AR R R E R EEE R R EREERE W LRI T RS
E — N =2 ®WHAS o Mol 3

2|AH|0[ 2t A

I

=

IBM SPSS Modeler 18.1 Off

344



Table (50 fields. 726 records) =Jloed
lod Flle | Edt £ Generate m
| Table Annotations
$CP-1-1_churn [$0P1-1 | §CP-1-2_churn [$CP12  [$CPo1-3_churn [§2P13 [$oP-1-4_churn [$CPo1-a [terwr
707 ] Frll§ ] FrullF 1} FrulF 0 Fruld 71 T
708 ] Frillg 0 Frullg ] FrulF ] Fnuld 71
709 a Frll§ ] FrullF 0 FrulF 0 Frul® 71
710 ] Frillg 0 Frullg ] FrulF ] Fnuld 72
711 a Frllg 0 Frull% ] Fruls 0 Frul® 71
712 ] Frillg 0 Frullg ] FrulF ] Fnuld 72
713 a Frllg 0 Frull% ] Fruls 0 Frul® 72
714 ] Frillg 0 Frullg ] FrulF ] Fnuld 72
715 o Frllg 0 Frull% ] Frul% ] Frul® 70
716 ] Frillg 0 Frullg ] FrulF ] Fnuld 70
7 o Frllg 0 Frull% ] Frul% ] Frul® 71
718 ] Frillg 0 Frullg ] FrulF ] Fnuld 72
719 o Frllg 0 Frull% ] Frul% ] Frul® 72
720 ] Frillg 0 Frullg ] FrulF ] Fnuld 72
721 o Frllg 0 Frull% ] Frul% ] Frul® 72
722 ] Frllg 0 Frullg ] Frulg ] Fnuld 71
723 o Frllg 0 Frull% ] Frul% ] Frul® 70
724 ] Frllg 0 Frullg ] Frulg ] Fnuld 71
725 o Frllg 0 Frull% ] Frul% ] Frul® 70
726 ] Frullg 0 Sl 1] Sl ] Fruld 72 |=
[ e— [H]
T2 380. Eétg 7HEl 1MS HAIS= H|O|E

m
o

H1
M
no i
_|ot
o>
of
rr
i
>
0o
-

ot

Cox 2|7#E AtESO O|E A[Ztof CHet

=& THoID OF HX0 oEY 7ts

n
n

st DHO|Lt AMo| DYWL ofd 4 Ut
stof ZH D 9 CHfE STWS AES

rin
o
2
u

IBM SPSS Modelerd| A At
2|E QA LI} /UESLICE

AES WAHSID ¥F 2 SO RX|E= oA 07
=2 g oME AMEMSL|CEH o] REO| Mgt
MXMOZE= X240 0| ZHEZ HHAE MIIHS A2

Aot 2R HlwsHof ghL|Ct
ot ECHO| CHet A2 IBM SPSS Modeler 210

H 26 & T2 O|Et A|ZHS BHISH| 28 Cox FH A2 345



346 IBM SPSS Modeler 18.1 OiZ2[A|0|M OHHA



H 27 & FHiL| 24(73H #{H/C5.0)

of ooz Ozl FHEFLIS| |-H%(
2 TOHAre] AztEl Jiel Ho|EE A

o 91, 42 59 ©

. JOfSH st= 7t 213

|

%
« AMEE MEF Hel FOHXE ZRIAYS=E C5.0 A e

I o] ofSEA0[H2 olE REYE MY AESHKE §E=2 Zur R tish Yet: £Fo| g
O HojH Orold ZZAM A0 HatE otg/dE F=0| SlaLith

0| OfloflM= BASKETS1nO|2t= HIO|E| MtYAS EXSt= baskruleO|2t= AEES AFESYLICE O|2{ot
oOU2 IBM SPSS Modeler AX|2Q| O|2 ClHEZ|0| /USLICH Windows AlZ =2 IBM SPSS
Modeler ZZ2% OF0AN 2 S0 BMAZ > USLICE baskrule LS streams CIEEZ|0|
UELICE.

cIoJE] HMIA

r°'§='E1 zc |§ 7|2 MEHSID JHHOIY L EE AME36I0d BASKETSIn H|O|H MEON HZASt
of &%t CIS O] EE H|O|2 =0 HZSHAIRL. cardid &

HopdA|R, 28 a4 FtE D7} O|0|E ME LHO|A oF eHEt Shst
1 DHZINAN 2271 Q7| EQULICE sex HEO CHS & T2 HEYOZ MEHSIMA|R. T2

M Apriori 222 Y12|E0| sexE 1= XN2[SFX| @fHLICE

c

—_

© Copyright IBM Corp. 1994, 2017 347



o ==

— > |2

EASKETS1n tvge table
— == —
—> —> —>
Ny -y ™

ﬁ @ 1 healthy wine_chocs beer_belns_piaa
=

11 Fields :
11 fields _—
. -E> ¢
i i —h- ’ ;ff
S0
ﬁ.-}fﬂ T dhe’er_beans_maa
11 fields %
C
2,

heer_beans_pizza

2! 381. baskrule AE&

H AEZS S Y LEE AAHASSID HO|2S HAISHYAIR. CIOIH MEE 18712 &

OO
=
1o

Iz}

|'I

fr
in
glo
ic]
my!
rlo
2
L]
mD
=2
>z
H
=
rn
r
_lTl_

HiAZ 29F:
o cardid. O] HAZIZ oot 40| CHet 124 FI= IDRILICY
o value. HEAZO| & FA0f JHAHQL|CE

«  pmethod. Hr2ZU0| CHet X2 Y LICE

7t ARX2| JHAIH M AL
° sex

o homeown. 7tE AKXt FEIE ARSH=X| HEQL|CE

*  income

> age

HRAZI UHR-RIZ We| EX oiRol chet Za
>  fruitveg

*  freshmeat

s dairy

s cannedveg
*  cannedmeat

>  frozenmeal

348 IBM SPSS Modeler 18.1 OiZ2[A|0|M OHHA



*  beer
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HX AprioriE AE0I0] HIAZL LHES| HAM| RAMG(EE) DS HOM gt 72l dddor gL
Ch f¥ LEE HESIY HA| MF HFo Jdgs Zfz 4¥Ho BE Ve Idgs 8z 4%
otof O R ZZHA0M AEY HES MEGIYAIR. (ZF= oY =7t 2a 22Ol o &

Ld type X
e =
-
Types || Format | Snnotations
[ b Read Valyes I Clear Valyes I Clear &l \_{alues J

Field Measurement Values Mis=zing Check Rale
[a] zex @5 hominal F Mone & none -
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g Hlug HFole © @l It (price), ATl 37|(engine_s), O (horsepow), =
|(width), Z0l(length), Xt S (curb_wgt), HE S (fuel_cap) N HH|(mpg)
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car_sales_knn_mod.sa.. Tyne Ao Targets
+

'.-ﬁ
sy

Mo Targets

M AEZE ZMst0 IBM SPSS Modeler M X|2| Demos M U}e= car_sales_knn_mod.savs 72|
Ile EA T AA LEE FIHNUAR.

HA HMELMOM XS HIO|EHE EMAIL.

1. HOIE LEE 54 I Lo HESHIAL.

2. HIO|Z2 LEE €11 AdS ZSEISHMAL.

[ Table (16 fields. 159 records) [Z]@]]
| File = Edt ) Generate
| Table || Annatations
manufaci|m0del |Sales |resale |type|price|engine_s horsepow Wheelbas|width|
140 Toyola  Celca 33280 15445 00. 16.. 1800 140000 (02400 633 |=|
141 Toyota  Tacoma 84087 9575 10..11.. 2400 142000 103300 EG65..
142 Toyota  Sienna 65119 [nullf 1022 3000 194000 114200 734
143 Toyota  RAY4 25106 1332510..16.. 2000  127.000 94900 E67..
144 Toyota  4Run.. BB411 104251022 2700 150000 105300 E65..
145 Toyota  Land.. 9835 [3408010.. 5. 4700 230000 112200 764..
145 Wolkswe . Goli 8761 1142500 14.. 2000 115000 95900 G833
147 Wolkswe.. Jeta 83721 13240 00..16.. 2000 115000 98900  E3.3..
148 Wolkswe . Passet 51102 167250021, 1800 150000 106400 685
149 wolkswe. Cabrio 9569 [1657500..19.. 2000 115000 97400 E67..
150 wolkswe . GTI 5506 1376000 17.. 2000 115000 98900 G833
151 wolkswe.. Beetls 49463 [fnullf 00..15.. 2000 115000 93900 E79..
152 Wolvo 540 16857 [nullf 0023 1900 160000 100500 BT 6.
153 Wolvo W40 3545 nully 00 24.. 1900 160000 100500 E7 6.
154 Wolvo  STO 15245 [nullf 0027 2400 168000 104900 E93..
= Wolvo  WTOD 17531 [nully 00 28.. 2400 163000 104900 E9.3..
156 Volvo  CT0 3403 $nullf 0045 2300 236000 104900 715
157 Wolvo  SB0 18.969 [nullf 00.. 36.. 2900 201000 1098900 721
158 nesC($nully [$null§ $n.. 21 1500 7EOOD  10G300  E7 9.
159 nes T Ul (Sl $n.. 34.. 3500 167000 109800 752 4w
[ s —————] [*]
g2 388. S84 9 EZof oigt &4 H|o[E
newCar 3 newTruckO|2t= & JHX| ZEERY0| Ciot MEARZ0| A E0f It ASLICE.
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a2 HOHZRE MZYUNI 88X R0l ot xtgks LA FHRISHA 2lolst= o "E="
olats ER(ype TOl 1 BB ABYES ¢ + UsLct
7t 2 o|RE AEY I £ I=EEIY0| AFECE X|FE = UTE 0K Hl partition
O HRELICL O] YHO=Z HIO[E{7t AlXo| SeFs OIXIX| ¢S & UELICL 3iE CIOIE7t O]
AO|AOM e AlEel Hel 07| WYLt = AF5E HREQ partition WS 12 BT
St JEt 2= HIEE o] HEOM 022 XM LB xF HIAZECHE 72 012
Airgt HIE)E HFSHA 2 mf o] HEEE AEY £ USLICH
LIE0l EHIO|E &3 HE XY Ao|IEZ XF2 FEl HEZE FHA.
TvaS_ Format- Anr_uotatic_ur_us.
[ h— Read Yalues I Clear Yalues I Clear All Values ]
Field Measurement Walues Miz=ing Check Role
W TILT SRy £ SN ADUE [=2.U,49U... MU e E IR
@}wheelbas &Cominuous [926,135... Mare h" It
G2 wicth & Continuous [62.6,79.9] Mone N Input
&2 length & Cortinuaus [149.4.22... Mare N Input
@}curb_wgt ‘f(:orrtinuous [1.69325... Mone b It
{1}}fuel_cap &Cominuous [100332.0] Mare N It
@}mpg ‘f(:orrtinuous [12.046.0] Mone h" It
Q}Insales ﬁCDrrtinuous [-2.20727 .. Mane & None
& partition & Flag 1.000.0 Mone N Input
@ view current fields (@) Wiew unuzed fisld settings
a2 389. /Y L& HF
3. AER 88 LEE ZFIISHIAIR.
4 98 LCE B DY =sof HFBRIAIR,
5. 7d £EE AL
pricedl M mpgTtX|2] HEDH HmE 40|22 0f2{3t BE HCof i3t Qs Yoz MHE
HEfZ SLICf
6. ZE 7Bt BE(manufactOll M typeltX| 3 Insales)0l| CHot s YUSOE HHESMAIR
7. O(XIZF HEOl partitiondl] T3t ¥ +ZS BUI1Z MFsHIAIR. Ago| Yo MHE
=X 2RlsHAIR
8. 2 97IS 22stol GlolH ghe AEZOR 2oHAQ
9. IS SEGHYAIL.
H 28 F Mkt QHZI(KNN) 7t 357



lud Mo Targets

@ |
Objectives M w =

The kMM procedure will idertify the most similiare training cazes (the nearest neighbors) to vour cases
of interest. A target field can be predicted based on the neighboring values.
What type of analysis do vou want to perform?
D) Predict a target field
@ Cnly idertify the nearest neighbors
What is vour ohjective?
@ Balance speed and accuracy
Automatically selects the best number of neighbars within a small range.
@ Speed
Finds & fixed number of neighbors.
@ accuracy
Automatically selects the best number of neighbors swithin a larger range and uses
varishle importance when calculating distances.
@ custom analysiz
Choose this option to fine tune the algorithim on the Settings tab,

a2l 390. 7HE IR 0| Al ME

10. KNN LEE
11. KNN EZ oA 2.

T OIZEQYM CHiA Z1& 7tk o|R2 &= ATt
X Qg ZiL|Ct
12. SH "M 71 712 ol &30t AEHZ MEfsHA
13. MH B2 Z=ISHHAIL.

358 IBM SPSS Modeler 18.1 OiZ2|A|0|M OHHA



Feature Selection [& Build model for each split

Cross-validation To zelect fields manually, choose "Use custom settings" on the Figlds tab

Analyze

PN =
',' ."l L L A
..m ].1 'J
Objctives Fieés | Sefings | annotations
Settings
imodel | Mocel name: @ auto © Custom
Meighbors E Use partitioned data

X\ ta

IE Mormalize range inputs

D Use case labels

[ Identity focal record lg partition

[ ok J[» run | cancel|

0% 301 2% BRSS N®spy| FAof TEIM WE AL

TFECHE 7t O|RE2 AYESIXt St= 2|ZE)
gt o QELICH ST ZEE AEsHH o] ZEQ| ZHo| 12 AHEE YAET XX =
EE S £ AsLC
0] EQ| Zt0o| 19! |LUSt MBEE= newCar L newTruckO|EZ 0|23t HZEI} £H
7t Elct

14. HH ®o| TE 1{IoM XM Y RE MY MEfZIS SHUA|IR
15. O] Z=o CHet EE CH2 SE0|A OIEIMS MEiS
H

l6. M T2 Z2SHAlR.

M 28 & M Xt 2E(KNN) HIt
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Y uy

EdMo Targets
L; File b Generate diiew
pe-
| Madel Summary | Annotations
JREES L 0 B S L
Predictor Space Peers Chart
Built Model: 3 selected predictors, K=3 Focal Records and Nearest Neighbors
Focal Focal
@0 » Price in thousands - Engine size
@ves i 101,45 357 150 @105 :NU
a-{(ES L S 307 92 101 Yes
i 928 257 131130 Type
Type 130 207 15508
858131 55 Fid
8 @ Training 10- 157 [ ] @ Training
i A Holdout & Holdout
E Horsepower Wheelbase
= o _|
= 200 159 1125 92
= 00| 92 @O 1567018105
107 57
y 120-] 130131 e_ 158
K 3 131
-ﬂ 801 15850 10251 &*%130
i Witdth Length
5] 92e—150 1957 o
T 190+ 105
X 101 @105
s 158 185 101159
= 131 180 e 13
g1 &sa130 1971 13045egsn
This chart is a lower-dimensional projection of the predictor space,
which contains a total of 9 predictors.
Select Predictors...
Wiew: iPredidor Space '_E Wiew: iPeers x |

S

O 392 22 5o &

BY A2 AEY A I

ol 2 HO| BAIS YA

LR R
7|2 27|18 oSX BZHoj2tn BLC

. £ Ul HEoNE £ O 27 8 5
BX 29 HI|s DO ofet XS FEE HoiELIC o
a
HZE EIE ARBA 712 27| BR0N SR
ge =oELC

360 IBM SPSS Modeler 18.1 OiZ2[A|0|M OHHA
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Okl
N

Predictor Space
Built Model: 3 selected predictors, K= 3

Focal

e @®no
e e ®v:es

=7 g

Type

@ Training
A Holdout

[43]
|

Engine size
il

N4

This chart is a lower-dimensional projection of the predictor space,
which contains a total of 9 predictors.

OlZHA T AFES JHH, AT 37| U OFI2 LERKE Al JER HAARE 24 oolEel HS
Al 9z TE)ol ofet GlolE MS TEE Aot ofshy st Jmect

T jo £F BB WIHMOE YZHAISH M2 0I8BH0 k JHY Ik ol20| AHELIC
AHES S2Usto] Bojos WHOR ofXws 20N 2E HS Of B 2 4 YRS ALY £
BLICHL 7|2 H|2 SiSelzw WA RS 22sHAlR

H 28 F M At QHZI(KNN) 7 361



oo XE

Peers Chart
Focal Records and Nearest Neighbors
s o Faocal
Price in thousands Engine size Py
40 3.5 o]
01 159 @105
<] |
30+ 159 101558 3.0 37 109 @ves
) 193?1‘ ig‘ 1 518301'1 % e
10— §55131 151 [HL @ Training
A Holdout
Horsepower Wheelbase
2004 15E% 112.57 92
160+ 32 @ B 159 105
&) 130131105 107 .57 ® 158
120 1550, 131 _58
80 @58 1025 & 130
& Width Length
5] soe 159 = T
B 101 @105 1907
5 158 185 101159
B 13 1807 o 131
2] Rs130 1oo] 130+58gss
394. T|O] XIE

T2 BE Bl oEHA TN MEE & £ RS o4 el 2 A st k IKE I}
SRIERSE

2 0|2(22 HolHe] Mg oA

— A

X2 a2 oM HZAE Moz EAELLE Ol AMEsk=s ol =32 7] 2o HolZ2 =&
|

o =3{0| =Rt ZL|Ct
0|2 L= £30| o{Hg| A2 Ttstt R LSS AL
1. 7|2 IBM SPSS Modeler &9 QEZE MU0 Q= 2Kt 2ELHO| & ©ES ISHAMAIR

HIO|S £30| O old A8 7ISoHX| ¢f2 2% L3S
I C=E
—_=

BM SPSS Modeler &0|A HO|E
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[E Table (16 fields. 15% records)

| File | Edt £ Generste
| Table || Annatations
manufac‘t|model |sales |resale |1ype|price|engine_s haorsepou Wheelbas|width|_
140 Toyota  Celica (33269 15445 00.. 16.... [1.800 140000 102400 B33, 1%
141 Toyota Tacoma G4 057 9.575 1.0 11... 2400 142000 103300 ©BES..
142 Toyota  Sienma 65119 $nuly 1.0 22, [3.000 194000 114200 734
143 Toyota A4 25106 13325 1.0, 16.... 2.000 127000 94900 EE.7 ...
144 Toyota  4Run.. 65411 1942510 22.. 2700 150000 105300 EES..
145 Toyota Land ... 9.8335 3408010, 5 .. 4700 230000 12200 FE4..
146 Yolksw .. Golf 9761 11.42500.. 14, 2000 115000 93900  E83..
147 “olksw ... Jetta 833721 13240 00.. 16... 2.000 115000 95500 E3.3..
143 Yolksw .. Passat 51102 16.725 00.. 21... [1.800 150000 106400 B85
149 “olksw ... Cabrio 9563 16575 00..19.. 2000 115000 97 .400 EE.T..
150 Yolkswe... GTI 9.596 13760 0.0..17... 2.000 115000 95900 E5.3...
151 “olkaw ... Beetle 49463 Fnulf 00 [15.. 21000 115000 95500 E749..
52 Yilvo =40 16957 $nuly 0.0 23... 1.900 160000 100500 676..
li5s) “olvo W40 3545 Fnuly 00024 1900 160000 100500 76
154 Yoo =70 15245 Fnuly 0.0, 27, 2400 165000 104800 B935..
iiss) “olvo W0 17531 Fnuly 00 25 2400 163000 104900 B93..
156 Yoo cyo 3493 Fnuld 00, 45 2300 236000 104800 M15.
A= “olvo 580 15963 Fnul§ 00, 36.. 2900 201000 1094900 724
155 newC. Fnuls Fnulld Fn.. 21, 1300 76000 1065300 67 4.
(iss) newe' T, $nulld  Fnulld Fn... 34 5.500 167.000 109800 752 1%
[ e ———————— [¥]
Og 395 HEE Bz A= AE
=
ol
H|O0|=2| of2fZ =2 AIESHH newCar U newTruckO| H|O|E{Q| OFX[E} &= JHo| 2|ZE0|H Zt
o S [= A O|lA
Zf 158 8l 1592 Hm7t IfAZT AE = 5= USLIC
Peers Chart
Focal Records and Nearest Neighbors
e s Faocal
Price in thousands Engine size
- 35 150 @105 =N°
ap- 159 o 3.0 82 101 Yes
e 928 257 131130 Type
130 207 15pee
104 @58131 1 54 858 @ Training
A Holdout
Horsepower Wheelbase
2004 e 11257 g2
— 92 @ 159 105
160 105 _|
il 1301 31 1044 e 158
120 158'. 131 _&8
80 @58 1025 & 130
& Width Length
5]  soe—159 = s
&l 101 @105 1907 ®
5 158 185 101 159
o 131 160 8 131
w
2] &s8130 1oo] 130+5egss
2 396. I|O] XHEO|M 4 H[W

Of7|M mof XAEE =

Q

—

IZlE 7+

—

B newCar(158)=

A
e

AsLILE G

M 28 & M Xt QEZ(KNN) HIt

=0, newTruck(159)2 7% 7712 0| & 71& 2
SHE == 7t 71k O|REL) &2 AElg Ztn UELCh
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12l
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OfA 7Hol 2 w0 L3l OtRAE JHE g Alo|20f gt 2 Hao A
ﬂk As

5. Io{ XtEQ| T of2Ho] U
0|2 % 7{2| HIO|ES MEHSIHAIL.

o

o= % 72| Hlol=

k Nearest Neighbors and Distances

Displayed for Initial Focal Records

Nearest Neighbors Nearest Distar
2 3 1 2
158 131 130 58 04879 0.590
159 105 92 101 0.580 0634

Focal Record

ag 397. 0|2 8 A=l H0l=
B SAASLICE OF AIFOM & TEEERI0l M2 JHE J7H2 M| REE = = USLICL
newCar(£H 2|ZE 158)2 &AL, Saturn SC(131), Saturn SL(130) % Honda Civic(58)&!LIC}.

A 2 25 9 3719 MEHE $2X0/22 et 2ot = JFLICE TN newCars OISR

newTruck(XHE HIZE 159)9| B2, 7I& 712 0|22 Nissan Quest(105), Mercury Villager(92)
% Mercedes M-Class(101)2LICt.

EXtE BEREX e AHEH

g S
S HEXMH newTruckO| MiHOZ HJ

— =
3 =
8 F SiLAS ¥ 4 YL B, AUl J1E IR tolEsct o 2441

of Aol U] FHelet HaTE HIWSHY| 23 7HY Jhk2 Ol BME AIEdts
= Z

24=8 Y20 sl o|z{st A= & HZEE T}

02
N
>
o
o> 4n
r
n

7ol H2 AHO[AE A
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H 29 & HI=ZLA HIE=2(TCM)OIAM 2l 2HA| 37|

HIZL 20 M= AlZt Zatof E H|=UL A9 Y JEfE 2Yot= A AKX B(KP)E FHdHH |
of Jtset 2 HESS FHELCL HELAMME AlZE Qo RRZYS AMESHH] ®Of 7hset o
E=|1t KPI AtO[9] 211f BAIE &= ol 20 JASLICEH ESF KPT ARO|9] 21t A S 8dlE Hlx
20| ASLICE

tem_kpi.sav CO|E| Trofl= KPI 3! X0 7Hsot HE=Z0] chst =7F Hjo[E{7t ZEHE LT, KPIo|
Ciet ClolB= M&EX7F Kpiel EEO| MEE2 Mo JHset HE20| tist HolH= H&EXH7t

LeverQl TEOf MEELICH

Ej e B>
-m->
-A>

tcm_ii.sau Type TGM

EEEE Uht
Table TCM

2l 398 TCM ZEZof Cist ME AEZ

1. M AEZE M5t IBM SPSS Modeler BX[2| Demos EE0| U= tem_kpisavs 72|17l &
A oY AA LES FIISHIAIR

2. HO|E LEE &4 oY Lo AZESHIAIR.

3. HOIE =EE E1 HHES 2250 HIO|HE EHAIR. O7|0lz Ao HaX|EKPI) 3 Ao 7t
st HIE=Z/o| gt =2t Clo|E7t et L|C HAMX[EEKPDO| CHet HIo|E = JSEEX7E KPI
ol Heof MEELD Mo 7tset HERIo gt HolEH= ™MFEX7F Lever?! HEO| MEELICH
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-

Table (31 fields, 112 records)

==

| File 5 Edit ) Generate ) | P |ﬁl ﬁl B
Table| Annotations
date |Le'u'er1 |Lever2 |Lever3 |Lever4 |Lever5 |KF’I_1 |KF’I_2 |
1 2008-09-07 6.816/ 1.176 101.839| 88.258 2027711 1.829 1891.833|=
2 2008-09-14 6.091 1172 120610 103.303 2343404 2162 2125261
2 2008-09-21 8.108| 1.093 70512 81.053 1813224 1.809 1843765
4 2008-08-28 6503 1121 78581 B6.393 2722012 1784 2551153
5 2008-10-05 a.564) 1.024 148985 104379 2235634 1704 2186.088
] 2008-10-12 7.331 0848 170236 91477 2607424 1.642) 1711.295
i 2008-10-19 6.996 1362 239188 69636 2354322 1681 2112309
a 2008-10-26 7.863] 0959 169.925 87400 1360496 2304 1561226
] 2008-11-02 7.884) 1131 307.334 109800 1600156 1.782 1829887
10 2008-11-09 6.543 1.082 467.642 77574 2007203 18913 2042415
11 2008-11-16 4 281 1232 564812 80350 1764707 1.915 2268544
12 2008-11-23 7458 1219 523.018| 105373 2106771 1.676 2451158
13 2008-11-30 7.235| 0973 628724 73206 2666294 2160 2553336
14 2008-12-07 7.752| 1.032 654648 99905 1915693 1.964 1614402
15 2008-12-14 7.839) 0770 /12274 80301 1811261 1.147| 1925271
16 2008-12-21 8.529 1374 699621 98391 1792807 2033 2320.790
17 2008-12-28 6.069) 1.034 562279 117.396 2216.657 0879 2473.630
13 2009-01-04 6174 1442 613.071 72062 2530900 1701 1769.694
149 2009-01-11 7.046| 1410 718.218) 95594 2235149 1.841 2215682
20 2009-01-18 5805 08933 908.362 83863 2391528 1877 2094.555£
[ [

T2 399. HlGRX|H(KPD) R MO 7hset HEZIo| gt AA O]

4 AERY Y LSS FTRHIAIR

5. RY LEE 4 MY Lo HESHAIR

u C

2y uy

1. TCM LEZ2 {3 LCo| MZS MEist [S TCM =52 ¥ TE So| BAZE MMOZ 0
SOHAIR
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o

Fields Data Specifications Build Options Model Options = Annotations

Select an item:

WIS BIEMES @ Observations are specified by a dateftime field

LA Dateftime field:

date g]

Time interval: |Weeks =

©) Observations are defined as periods or cyclic periods

Period field:
- » -
Cycle fields:
Level |Fie|d Cycle length Starting value | ,[l
>

-

[ QK ][h Rgn][ Cancel [ Apply ][ Beset]

a

@ ™

2l 400. A|Zt Qlaf metal A=zt

r—v—
=2
Rl
=
Q

&
M
rx
JITI
Ot
>
Rl
o

=S/ AZE EEUM dateS ARSI AlZE 2H T2
PS

MAIES 22510 AP FolEl g AF8S MEISHYAIR.

HE= Oo|E ME tcem kpi.savOllAl Lever1OlA Levers WHX|Q ZEE= 3 A
M KPI_25 THK|Q] HEE ZE A2 TLICE APH HoEl Agh AM20| MEH
o HEE: H o= NEl=1l F Idgg8 BF Jin HEE

o 8 iy = L2 M2[EUch

AlZh Qlat BREE D2AXe 2 Y HE0M Zh theol| thal x| M| =S TEYLICE O]
(] o

H UHLS LeverlIHM Lever57HX|Q] = 8l KPI 10X KPI_257HX|Q| ZE=QIL|Ct.

oM =
S SEHHAR.

o

H 29 F H=H2A HESNTCM)0IA 2lat

r

tA %71 367



M 2Y EF

J2HoR MYE= HA ZE FE £ 52 YUY NEZ EAEL o AztEl ZE R
Col 2 Mgto] H=HIt EAELICE 2 tid AZof s B 20| AsLICh. 22 Mf2 M
SHE Xgh SAZol os ZYELILE o] M= R & 7|2 Xy SAES AL,

m rx
TR

o4 22 d=0ls dizty Har ZeE LD HaE AASSHEE JO0M A 2 FE Xt
= Al
L

=
H 2260 RS SYeSHHAIL.

Interactive Output - Overall Model Quality (=]

File  Edit Help

Overall Model Quality

Frequency
[s]
1

|
025 012 0 012 025 038 05 062 075 0B8 1
R Square

-

Find model for target: | x |

Overall Model Quality

I I I I 1 2
025 012 0 012 0.25 0.38
R Square

g 401, HH 2E FH
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UYTh AHEOIM UHS SO MU rHet HPEls DUSH HASIER HEES LEYELIC
MEHOA & 92 OFRAS O|Ssi3 AIRHE Aol 0|8 U Mt ST S Tetts TTEO|
2ol A 0122 XIFot HEHOIM ST SE A€ol of

o
HEAIELIC chaof chst 23 27| HEfztof
f

HH| BY AAH

J|2HoR WS M 2Y BN £ ¥22 2 AAHo|A AP Aole 13t 2o thzt 1
B EHS EAIBLCH 7|2 2 n | 10742] 2o o
st BAZF EAIELICHL 49| DA Hpt DHORDE ol & U Myt SAYS Az ol oY
=4

2 Oist Mxtel 24 4 "ol EAY AE 2HEoM XIFEUCH

S AL FF0= sty Haor ZRELCH HaE ARESE RN TA 22 AlAH
s =t g otot g uel 2= AF Aol EHAE &
Ch oiotd =29 24| ZZEA| Y EF U2 S=0M 2E AES d=st

Interactive Output - Overall Model System E”E‘@
File  Edit View Help
Highlight relations for: |All i Hide links with significance value greater than:
: Model Fit Statistics || Series with Outliers
Fit Statistics for All Models
Model Quality
Model for Target RMSE RMSPE AIC BIC RSquare
KPI_16 299.22 015 1,242.26 1,311.76 083
KPI_5 97.58 0.27 1,002.48 1,071.98 082
KPI_23 180.33 0.33 1,145.44 1,214.94 0.81
KPI_3 326.16 016 1,260.71 1,330 079
KPI_1 0.22 0.20 -301.69 -232.20 079
KPI_11 0.01 016 |-1,013.54 -944.04 07e
KPI_4 0.00 014 | -1,12396 | -1,054.46 075
KPI_7 4,670.35 015 1,830.30 1,898.79 073
KPI_10 0.00 012 | -1,181.04 | -1111.54 0.71
KPI_6 437.67 012 1,323.65 1,393.14 0.55
KPI_2 303.36 0.1 1,24521 1,314.70 052
KPI_13 3f1:33 012 1,250.69 1,32018 0.51
2| | KPI_19 2128,596.53 018 3,140.40 3,209.90 047
i KPI_25 1493 012 600.80 670.29 047
KPI_21 0.03 014 -738.06 -66B.56 0.46
KPI_18 139,844.45 012 2,557.75 2,627.24 0.46
KPI_14 256.15 012 1,208.01 1,278.50 045
KPI_12 B61.44 014 1.412.02 1,481.51 045
KPI_15 261.41 012 1,213.36 1,282.85 043
KPI_24 1352 013 579.52 649.01 042
KPI_9 13.24 012 574.95 644.44 0.41
KPI_20 19,412.41 014 213518 2,204.67 0.41
Q:; ™ rd = f%j - KPI_22 0.03 014 -718.20 -648.70 037
i d.r @ \'E - KPI_17 015 015 -383.19 -313.70 0.37
x 9 ) KPI_8 013 on -407.40 -337. 3%
REMSE = Root Mean Squared Error, RMSPE = Root Mean Squared Percent Error, AIC
= Akaike Information Criterion, BIC = Bayesian Information Criterion
L ————— | |
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e e S+ tds HESts ZE M2 MY0| SEotH 2t Mol st EE YN Y 64"
o| tH4E XIFYLICE OIE 0, Lever32 KPI_190 CHol AHQULICE
Z Mol FHl= 2lat Al ReldS LtEtHLCH M0| FHE =8 A |fodo] ELL 7[EX2
Z {9l 20| 0.058 X1fst= Qlut ZAE SAULICE 0.05 ==0ME Leverl, Lever3, Lever4 3 Lever5
oto] KPI EESF RoXQl olup AE H&LICL CHZECH oM 2ol 2 &3 &7|7I2 8lojE&
Zoof s YEsio AAY /e +FES HEY = AFLICL
2M40M= Lever EE 3 KPI HE 7H9| Qlf HAE &= A 20| KPI EE Ato[e] 2A T &L
Ct. o€ S0, KPI_100| KPI_20i CHel 2o o2 MEfE|ASLIC
HI|E EEZSI Y AZo| gt AR HEAIZ = ASLICE oS S0, KPL_190] CHet 2tA|R
H2{H KPI_190] chigt 0|2 2=iot O3 0I*A QER HHFE 225t Ao et 2A Z=
HEAE MESIHAIL.
Interactive Output - Overall Model Systern ’E@
File  Edit Mew Help
Highlight relations for: | Single series ", Ser\esname Hide\inkswimsigniﬂcancevaluegreatertnan:
Overall Model System : Mode! Fit Statistics || Serias with Outliers
Fit Statistics for Models Associated with KP1_19
Model Quality
RMSE RMSPE | AIC BIC |RSquare

k’:\‘ \BA

KPI_18

<9%

ey 4

Model for Target
KPI_19 2128 585,53 016 | 314040 [ 320860 | 0.47

RMSE = Root Mean Squared Error, RMSPE = Root Mean Squared Percent Error,
AlC = Akaike Information Criterion, BIC = Bayesian Information Criterion

O 403 TH| 2™ AAR, B AZ0 oigt 27

O] E7|= |2l Z+0] 0.05 O[5+l KPI 1901 CHPF =40t EA[RL|CE Bt 0.05 {2 +Z=UHAM KPI_19
7t KPI_18 % KPI_7 = C}Of| CHelf o= MEHE|RSES HA|TLICE

MEHEl AZo| CHot A7 BAR[= A Qo &3 &=0= AEo CHolf HAHE ZE O|AMK|of CHet
HEJF otEILICEH O|MX|7L J= AE HS S=IGHA 2.
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Series with Outliers for KPI_19

Ohserved Value

7,358,201.68

2.10E+007
6,492157.97

Time
2008-10-12

2009-04-05

2010-08-19

Series

KPI_15

21 404. KPI_1901| CHst O|AfX|

KPI_1901 CHal M 7He| O|AMK[7t LA

HERfLC.

{0[2t11 StH Of #|0|A HFro| Z=HIE FX|0fA

I CrojojaY

= AFLICH A 2=

A|AE XLEWM KPI_199] 20|
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Impact Diagram

L

—

g | : : [=]
_[_}auses of se.. '__I Mumber of levels to display:

2ol Ul 7Hel =0

0%
Off CHaf

F

o

o
Q

T | Show:
P2

—

e
o

Lct g
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=

p

Series of interest: | KPI_19
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Hel

Wiew
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Edit

Interactive Output - Impact Diagram

File

ZOo| A28 HAIBLICt ESH Aol KPI_7 8 KPI 170 CH

0] E7|
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1. TCM Cist &XioilM ZHd S8 HMo=2 o|Stt T3 \ &5 M SRoi|M EAE AES 2E5t

AL

J TCM ==

B =]
s i octators 1 ovrs s sons v

Select an item:

Ceneral ~ Display targets associated with best-fiting models
) } @ Fixed number of targets

Series to Display

Qutput Options Mumber: E

G oo () Percentage of total number of targets

Percentage:

Goodness of fit measure: |R sguare bl

r Specify Individual Series

Fields: Fields to Display:

Sort: |MNone x & KPI_19
& KPL_11
& KPI_12
& KPI_13
& KPI_14

& KPI1

A

Lok J{® Run]{_cancal] oy || Reset)

T2 407. EAIE A2 olnp el Al

2. KPI 198 EANY HE EEO=Z 0|FoIMAIL.
3. M Ho dF ME EE0N £H JMS 22U
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Fields Data Specifications  Build Options | Model Options  Annotations

Select an item:

General
Series to Display
Qutput Options

Estimation Period

Output for targets

] Overall model system

] Model fit statistics and outliers
7] Model effects and model parameters

7] Impact diagram

Output for series

7] Same as for targets

[] Overall model system

[] Model fit statistics and outliers
[7] Model effects and model parameters

[ Impact diagram

[« Qutlier root cause analysis

] Series plot
] Residuals plot
7] Top Inputs

[] Eorecast table

Pl

[ Series plat
] Residuals plot
] Top Inputs

[] Forecast table

Qutput: |Interac’[ive outliers table and chart

ES

¥ | Causal Levels:

Model fit across all models
] R sguare [ BIC
"] Root mean square percentage error [ AIC

"] Root mean square error

(o] (3 ) (ama)

[ Qutliers over time
[ series transformations

T2 408, AlZh ot 2 = ZH
MM DY AlAY, 2EY 5 R MT ¥ A
O|MX| & HQl BMS M¥on £ Y ol
a#s 22spAle.
RO{o M KPL_190 TSt O[AK| 22 2ol 2

N o g e

Hats = FASHAR
=ZE0f| tiet 7|E HFS RABHAL
XEE & H 225t 0|2 HHSISHAIL.

M 29 F HI=HA HE(TCM)OIM Qlap 2HA &7
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Interactive Output - Qutlier Root Cause Analysis EI@

File Edit View Help

Outlier Root Cause Analysis for KP1_19

0E0 - T
20080101 20080101 20100101 20110101
Time

Outliers

Time Observed Value | Predicted Value | Outlier Probability | Root Causes
2008-10-12 7,358,201.68 1.20E+007 0.57 | MNone found
2009-04-05 210E+007 1.66E+007 0.96 | Lever3
2010-09-19 6,482157.97 1.07E+007 095 | KPL15

M

o] 2

—

[0
HT

2l 409. KPI_190] cist O|AlX| 2&2

=4 2ot o|¢K| Ho|=0 etElL|Ct OIS0 M= 2009-04-05 3 2010-09-190{= Ol & X[of CHEt
o= Helo] AUt 2008-10-120{= O X|0f| CHet 2= Helo] HALX| FUAS0| FAIELIC
O[&X| E|o]E2] HS S=ISHH 2009-04-0501 CHet O|&tX|of EAIE CHZ 22 Al AR gt =
7t BZEHEAELICE ot O] SE2 =Xt HO0M MEE O|dX|E SZHEAIRLICH ot X HO|A
o[ Xlofl CHE Ot0[2E AT S=Ioto difE O|&K|of chet 22 QS| FZE ZXEAY £+ USL
Ct.

2009-04-050 M 2| O|&x|e] B2, 2= 0| Lever3RILICt. CIO|O{ 2RO M=
of AF Ul A2 HA|E|LE KPI_190 SEE OIXl= 7Bt AEof tHet S&¥E Sdt= KPIL190
b

=] = —
Ciet ZHEEQl Fefr USLICE ol¢X| 22 2 240 thst 74 7tset i7iHs & L= 2=
Aols MY olmt £Fo| UL J|2HOR M £ZES AMYLICE 22 el Aol Lol X|
HEl 9 olat XX EAIELICL O] oo M= Lever30] & M| Qlup =2 51 Al MW Qlup 5

O|AFX|of CHot ZZHEAIEl 29| 2t LEOols EJ YMste 200 AIZH He7t S4E &= XtETL
ZofELICh R i Qt #F Lo 2O FR, "7t T-10M T-L7tX[0|H O{7|M, T O|&X|7t
LT AIZIO|H L2 2f 2o ZetEl AlKE ool sLith £ M 2l +F L9 =9 FR, 3
7t T20 M T-L-17bX| Ol Al ™ +~ZQ| 2, He7t T-30M T-L27tX[L|Ch AetEl =8
of H SB[ 5t Ool={et 2ol MEAY =X=HE HE &+ UL
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AlZE Qlap HE A|ARIO| ACH AR} FO| AlLIZ|RE Y & JUSLICL AlLtE|2= X[FE Al
2 Helof 22X s Ao cHet MAEX Fof 2t ME 3 AMAE(RE AIBol2t2 ot=)of 28 Hel
Lo XYE U2 FE A0l o5 S L= AAIZ0 s d=S Md5ts| floh AFSE LI
=M0ls AlZE nt BE AAR S AARES HYSE O AEE H0|EZF LI o] ooME
2y Ho|E MEJ 22 AARS 24ot7| 2o ArEEl HloIE /LIt

ALUEIRE H5teH UHES +HIMHAL.

1. TCM =9 el dXi0M AlLI2|R 24 HRE SEHAL.

2. AlZh Qlap B ALIE|2 st &XfollM AlL2|R FI| HelE S2IBHIAIL

P

I\} Scenario Period @

Model System Estimation Period

Date |
Start 2008-09-07
End 2010-10-24

Time interval: Weeks

Time Period for Scenarios

(2) Specify by start, end and predict through times

Date
Start of scenario values yyyy-MM-dd

End of scenario values yyyy-Mi-dd
Predict through yyyy-MM-dd

L

(@ Specify by time intervals relative to end of estimation period

Starting interval of scenario values:

Ending interval of scenario values:

Intervals to predict past end of scenario values: E

-i. The end ofthe estimation period is time interval 0. Time intervals prior to the end of the

2 estimation period have negative values and intervals after the end of the estimation period
have positive values.

[Cun’rjnue][ Cancel ][ Q Help]

2 410. ALt F=7|
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o Scenario Definition

Root and Target Fields

Fields: Raot field:

Sort: |None T |E A |f Lever3

@ & KPI_18 =

@& KPI_19 [ Specify affected targets
@ & KPL1

© & KPI_16 .i. By default, affected targets up to the currently defined
© & KPI_2 X maximum of 25 are automatically determined.

@ KPI_17
%g EE:_; Affected targets::
@& kP9
@+ KrI_3
@ kP4
@4 KrIs5
@ kris o
@ & KPI_22
@& KPI_21

@ & wpl an

¢

[4]

Scenario Definition

Scenario ID: | Lever3_25pct

4
:,‘_ Scenario values are applied to the data used for modeling, after any aggregation or distribution of the original data.

© Specify Scenario values for root field

Interval Date Scenario value  |Rootfield value
-3 2010-10-03 =Read=
-2 2010-10-10 =Read=
-1 20101017 =Read=
0 2010-10-24 =Read=

*Forecasted value

@ Specify expression for scenario values for root field

Expression: |Lever3*1.25

[continue ] [ cancel || Apply || @ Heip |

]
oM
HN
~
=
>
-
0x
1o

8. Lever3g ¥ HE MEH S
W&oz &g Ef AZ2l o|&ol| HEAH S O|X=X HASHYAR.

9. AlLt2Z|R IDZ Lever3 25pctE LHGIMAIL.

10. ¥ ECof cist ALt2|R el HEHA X[™HES MESID HEAHAIOR |ever3«1.258 2

N

o 2%

AUE|Q FI|0M Lever32| Zts ZHUEL 25% A XFguch o

O2 E
Aol FR, AMY| ofo|22 2=I5I0 B HYU|E MEY + UFLICH

H 29 F H=H2A HESNTCM)0IA 2lat

OF 0|=8t0] AL}2|R Z=7|9| Lever32| X|&El ZH0| Lever3o| 2|dH



4 Sto] A EHEO| Lever3, AILIZ|R IDO| Lever3 50pct, EHA0| Lever31.5
7t ™ EE ALE|IRE HOSHAIL.

\) Temporal Causal Model Scenarios @

Scenarios || Options

Scenario Period

.
4
:‘._ The time period over which scenarios are carried out must be defined before scenarios can be created.

Define Scenario Period

Scenarios
Scenario ID Root field Scenario values 3
Lever3_25pct Lever3 Lever3*1.25
Lever3_50pct Lever3 Leverd*1.5

[ Run ][ Reset ][ Cancel ][Q Help]
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Interactive Qutput - Scenario Analysis E”E‘

File  Edit

Wiew

Help

Impact Diagram for Scenario: Lever3_50pct

e

Forecasted Values  Scenario Definition

Forecasted Values for Scenario Lever3_50pct =
Series 2010-10-10 | 2010-10-17 | 2010-10-24 | 2010-10-31 2010-11-07 2010-11-14 2010-11-21
KPI_6 2,863.21 3,615.99 3,907.76 3,234.31 2,617.06 2,802.20
KPI_5 180.93 167.98 351.28 298.07 173.31 276.29 442 68
KPI_11 0.04 0.04 0.03 0.05 0.04 0.04
KPI_19 1.16E+0D0T 1.34E+007 1.41E+007 1.43E+007 1.44E+007 1.22E+007 1.43E+007
KPI_1 0.44 0.66 0.78 0.86 0.87 0.83
KPI_15 2,344.83 1,650.98 2,031 .42 1,946.30 1,761.74 1,692.52 1,736.83
KPI_7 4547110 34,211.70 36,880.87 35546.03 32,341.09 29,898.71

KPI_9 88.26 112.99 99.50 9216 102.76 90.95 105.39 =

T2 413, AMLIE| 0] chist Fek CHO[O{ 3R Lever3_50pct

g Cro|o] a2 A AIE Lever3of| Qo SEE = AEBES EAIRLICL AEXZE S2

= SHO| cist Ao £F22=2 28 XFHLEZE & £F9| 27t HEAIELCH

o=zt HIO|S0= 2o & WM =FENKX|, Lever30l 2o F&ES H= 2= AHoH et o=
Of ZotElL|ICh Zatel A W =& el SH AZo| et olF2 AlLI2|2 F7|9 A|Z 0|7
RO AZE FI|0M AIRRLCH o iz A #HW =F2f SE A0 et o=0]
2010-10-100f A|ZEILICE =ato| & HW & ol SE AF0 et oF2 AlLtZ|2 F7]9f
AlZf ol & B AlZE FI7I0A AJZRILICE O] ofoilME &= W ~F2| S8 A S0 thgt of
Z0[ 2010-10-170f A[ZELIC. oFQ X|OxOd EG2 AAE Z=0| LA AlX} gts 7|t
OF 2Ift= AHEE FHIELICE

H 29 & HIELA HEZNTCM)0IM 2lat A %7




16. KPI_50| chet =5 2=6t0] MEAY =X} Chojo{a S YESHHAIL.

Interactive Qutput - Sequence Diagram =0

Eile  Edit Help

- Observed
; # Original forecast
400~ «® Scenario

450 —

350-
300 -
280 -

200 /—'\_

150~

KPI

100-
50—

0= | 1 | I | |
2010-10-03 2010-10-10 2010-10-17 2010-10-24 2010- 10 31 2010-11-07 2010-11-14 2010- 11 =21 2010-11-28
Time

2l 414. KPI 50| CHet ==X} Clo|0{a 3y

=XEEE ALIRIQUM HEE US EASHH AlL2[27t ¢
AL o700 =F F7| L2l AlZto] EE|H AEo| 2HH0

2 0|=9 AfZtel FR, H= OIEZ0| EAIEUCH
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