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“ariahle names: @ Read labels as rames

Walues: Read data and labels @ Read lahels a3 data
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'pbjective: Standard mocel

‘Fields _.E{u'd.gﬂ'em MEdE'EQE:E'ang‘_. ﬂﬁdﬂﬂ ESJ
L e, —————

@) Use predefined roles

Use custom field assignments

Figlds: i
%:':2-:--!: fone - @ Targets®
|é?—.| Credit rating
Predictors (Inputs)*
& age
dﬁ Income level
9‘1 Mumber of credit cards
Pﬂ Education
Pa Car loanz
% L d E!,a(&>
| Analysiz Weight:
s | db || all|| & |
[ Ok ][_b Run” Cancel ]
2115 CHAID B2 = ZiC &
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S5 M2 Rdg ARg St gt 22 712 A A R A S AL
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b_bjpctive: Standard model

[ |

|F-ie|c[s || Bl Opticris

Mokl Optins Arvctatiors.

Select an item:

Bazics
Stopping Rules
Costs
Enzembles

Advanced

| Ohjective

What do you want to do?

What is wour main objective’?
@ Build a single tree
rEingle Tree-
Mode: @ Generate mocel (L) Launch interactive session

Enhance model accuracy (hoosting)

Enhance model stabilty (bagoing)

@ Create & model for wery large datasets (regquires Server)

rCescription -

Crestes a single, standard model to explain relationships hetween fields, Standard models are

easier to interpret and can be faster to score than boosted, bagoed, or large dstaset
| ensembles.

(Lo J ([ run] [ concel ]
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bbjective: Standard mocel

Select an tem:

Ohijective

© Use percentage
Basics . o
tdinimum records in parent branch(%):
|Stopping Rules
T — fdinimum recards in child branchi %)
Costs
® Use abzolute value
Ensembles
Minimum records in parent branch
Acvanced

B8 K0t

e e 2de 4ol 4gs

AL, (L

=2 = Q
oM AP MelstA U e B S Melata =5 ool 4 A

A To Stream
Browyse ft rating
Renathe and Annotate [%
@ Generate Modeling Mode
Save Model
Save Model Az
% Stare Model..
Expart Phindl . .
Addd to Project

2 Delete Delete
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CHAID U{719] 39 el go A 114 AE Ao 2 A|ALee BAIFY T 53] A2 Th2 e P glo]
SISt ) ool A4 AL S A4S = o S 4 91 = 31219l HA AL )T,
() Credit rating
'E. . : }';'iEiIe @generaie diiew
'
B- Income level in ["High" ] [Mode: Good ]
- Mumber of credit cards in ["Less than 8" ] [Mode: Good ] = Good
- Murmber of credit cards in ["5 or more" ] [Mode: Good ] = Good
Incorme level in ["Low" ] [Mode: Bad] =» Bad
B Incume levelin ["Medium"] [Mode: Good ]
Mumber of credit cards in ["Less than 8" ] [Mode: Good ] = Good
e Nurnber of credit cards in ["S o mare” ] [Mode; Bad] = Bad
321 19. CHAID 2% 7, 74l N E
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Predictor Importance

Target: Credit rating

Mumber of_|
credit cards

] a2 e 4 &
r
Least Important |

Wiewy: |Predictor Importance ™
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O Credit rating

)]&"’ |;.' File: @ Generste dgiew
__ 4
“Modgl Wigver Summary Seﬁin_gs“ “Annotations_
R FEWE fd B
Mode D :
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W Good 59058 1014}
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Income level
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Mode 1 Hode 2 Mode 3
Category % n Category % n Category % n
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| cl | =
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Node 4 Node 5 Node 6 Hode 7
Category % n Category % n Category % n Category % n
Bad 2.897 ] Bad 17.089 &4 Bad 14.234 39 Bad 56.023 203
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03 21, A7} MEE DY 29| Hof B
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o A Alo] 229 40% ol gt AR AP o2 ERFUL ol AT 2 HlEo|ER, EFTF Aol 3= 8
Qlof et B S A TE 4 A Au R e s
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S N8 WAH O T o 2T Sk QAR £ Bl ARG 7H5 3 HlolEjo] Zlustel 7 Bl Ee) Ths A e
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High

Mode 1
Category % h
Bad 10969 &0

B Good 59.031 487

Total 31.858 847
=l

Mumber of credit cards

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

Lessthang 5 0rmare
Maode 4 Made 5
Categary % h Categary % i
Bad 2.897 f Bad 17.088 a4
B Good 97403 225 |® Good 82.811 2R2
Tatal 13454 231 Total 18.404 316
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[ Table (31 fields, 21,927 records)
i@ File S Edt ) Generate
— = =
Table i!__.&nno_tatigns_f
customer_id |campaign |resp0nse |resp0nse_date |purchase purchase_date |product_id |R0wid |
1 7 2 ] FrullF ] Frullf Frulls 1 =
2 13 2 ] Frullf 0 Frllh Fruld 2
3 15 2 ] Frullg ] Frullf Frulls 3
4 16 2 1 2006-07-05 00:00:00 0 Frullf 183 761
S 23 2 ] Frullg ] Frullf Frulls 4
5 24 2 ] Frullf 0 Frllh Fruld 5
i 30 2 0 FrllE 0 FrillE Frull g
g 30 3 ] Frullf 0 Frllh Fruld 7
9 33 2 0 FnllF 0 FrullE Frull a
10 42 3 0 Fral 0 Frullf Frulls 9
11 42 2 0 FrllE 0 FrullE Frulls 10
12 52 2 0 Fral 0 Frullf Frulls 11
13 a7 2 0 FrallE 0 FrullE Fruls 12
14 63 2 1 2006-07-14 00:00:00 0 il 183 1501
15 74 2 0 FnllE 0 FrullE Fruls 13
16 74 3 0 Fralg 0 Frulg Frull 14
17 75 2 0 FrallE 0 FrullE Fruls 15
15 g2 2 ] Frullg ] Frullf Fruls 16
149 29 3 0 FrallE 0 FrullE Fruls 17
20 39 2 ] FrullF ] Frullf Fruls 15 =
[ mm—" B

12| 30, 0| T2 Moj| 2+ 0| Ef

Selof = 037} Setsiglen] o]0 = o0, 1= o) § EALE g WEE T ol ol 5T Y
"E wi ghol BYch. 2 1A hat Q17 A 2 3§ AR5 Eshe ue Uew xgEy ol
ML 9], 93w A B 40} 20 ZAEA WAE /|0 E 5jof 78] i 15 et ¥ E
g ol 2als Belg HAda}A ekt A7) ol A1 S gl

1. AHE-AF2] IBM SPSS Modeler A 2] 2] Demos ZT 0l 91+ pm_customer_trainl.savs 7}2]7|+= Statistics
od AL R EE FIISHYAIR. o] EHE 7*2 %5}7] H &7 2 1t =0l $CLEO_DEMOS/E A7
2 dSUS A H2 A 2of| eisa A7} ofY 2l &2 A7} AREE] ofof ST
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G pm_customer_traint.sav

b i E Refresh
E) Er]

FCLED_DEMOShom_customer_trainl sav

Data

——
| Fitter Jl Types H AnnqtatlarLsJ

warighble names; (@ Read names and lsbels ©) Read labels a= names

“alues: @ Read data and labels ©) Read labels as data

@ Use field format information to determine storage

_
Imiport file;,  [FOLEC_DEMOSinm_customer_traint say .

ok | cancal [ epot | oeet

N
o |

L

F+<

I

i

N

N

N

StaL o BEZ responses AEISHIA (9 =

Clear Walues Clear All ¥alues

Field Measurement ‘alues Missing Check Rale
{} customer_id & Continuous [7,116933] Mone © Mone =
{} campaign &) Momiral 1,234 Mone \ It |
{} response 8 Flag 1m0 Maone @ Target |
E}j response_... f Continuous [2006-04... Mone © Mone
{} purchaze ﬁ Continuous 0] Mone © Mone
E_Ej purchasze_... f Continuous [2006-04... Mone & Mone
{3 praduct_id & Cantinuaus [183,421] Mane © Mone
3 Reowidd & Continuous [1,19539)] Mone ® Mone L

ETa Y a& e s Mnaesl hlmme \.4 Imma :

@) wiew current fields Wiew unused field settings

wﬂﬁimiAAmlHﬂﬂ
tjAlo 2 shlt}, o] 2|5t 7| Q1
I

el | 7t
oA 42 AP o]z

57} ojm| A fE S

A 4%

747) che 7m|Qlof tigh 4 w7}

). ol 2o Ui S EHA=

onse_date, purchase, purchase_date, product_id, Rowid % X_random 2
SHIA . REg 2ok Qg uf o]ejst WE L R APk,

]
o
22sto] glo] AAH AGE ES SHIA 2

Z3n] A7k the §98o) 1A AR S

ol

UERR A 7] 7128 4 glo B 2 blo] g

2o 7}
Zzbo)] thgh 2ol 22 o AUtk

U ool tish Asahe md
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Type

%

-

= .
G Elimis

Types [L{\n_nutiansjl

B Read Values

Clear Walues

Clear Al Yalues

Field Measurement Values Mis=zing Check Rale:
{} customer_id ﬁ Continuous [7,116933] Mone & Mone =
{} campaign "b Momiral =Curr... M Mone “u It
response 8 Flag =Read= Mane @ Target
E}j rESpONSe_... & Continuous =Read += Mone © Mone
{} purchaze f Cortinuaus =Pass= Mone S Mone
ﬁ purchase_... f Continuous aCurrerts Mone & None
{} procuct _id f Continuaus Specify Mane © Mone
{} Ficevicd & Continuous ; i Mone & None [
ﬂ et @ (et T LIRS Mo arl hlorma \- Irvea :

@ View current fighds Wiew unuzed field settinos

@ Specify values and labels

Yalues |Labels |
h |Standard accourt

2 Premium account

3 Gald account

4 Platinum accourt

[ Extend values from data

Check values:  |hone 7

|:| Define blanks

Mizsing values

campaign Values
Measuremet: Storage: 3 iteger
“alues: © Read from data Pass

x
H R ta:
ﬂ [ull ﬂ White space
Drescription: |
3] 34. BE ghofl chet o] = Eef
7. 8lolE FollA s B Eo] 7} v gholl dis) ZAIE 2lo] &2 d=s
8. &2 ZstAl L
o7 28 ol F4 tiAl Bloja& EAE 4 ASHH.
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Table (31 fields. 21,927 records) #3 M=
\ad File = Edt &) Generate
T —
| Tahle ! Annatations |
custamer _id |campaign |resp0nse |resp0nse_date purchase | purchase_dste |pr0dud_id |I
1 7 Premium accourt 0 FrLllf u] Frullh Frulld oo
2 13 Premium sccount |0 Frullf ] Frullh Fruld 2
3 15 Premium accourt 0 FrLllf u] Frullh Frulld
4 16 Premium scoournt 1 2006-07-05 00:00:00 0 Frllh 183 3
5 23 Premium accourt 0 FrLllf u] Frullh Frulld 4
B 24 Premium account |0 FralF 0 FrullF Frulls 3
T 30 Pretmium accournt 0 Frullf ] Frullf FrulF i
g 30 Gold account 0 FralF 0 FrullF Frulls [
g 33 Presmium account 0 Frllf ] Frullf FrulF
10 42 Giold sccount ] Frullf ] Frllh Fruld
11 42 Premium sccount |0 Frullf ] Frullh Frul®
12 52 Premium sccount |0 Frullf ] Frllh Fruld
ikl a7 Premium sccount |0 Frullf ] Frulls Frul®
14 53 Premium scoournt 1 2006-07-14 00:00:00 0 Frllf 183
15 74 Premium sccount |0 Frulls ] Frulls Frul®
16 74 Gild sccount 0 Frullf 0 Frullh Frully
ik 75 Premium sccount |0 Frullf ] Frulls Frul®
18 g2 Premium accourt 0 FrLillf u] Frullh Frulld
19 a9 Gold account ] Frullf ] Frulls Frul®
20 g9 Premium accourt 0 FrLllf u] Frullh Frulld E
P [M]
ag 35" 20|= HA
9. Elo] e EZ 99 ko] AAFIA| 2,
)= = =]
10. Hol5 =55 9 A2 SEsHAIR.
11. £ ZollA e G Z o] & EA] =+ 23 G55 285t 2ol &£ BASHIAL L.
12. glS 285t 29 F2 2onAle
o] Elo] vl 7FA] o ZH s Qlof| tfgh A B 7} s dkE| L & Hof gt A n|Qlof] 1 Foto] B4l S £ A
71 e T 47} mejn]ed Al A9 (Elo]Efoll A= campaign = 22 Y E)ol siYE D Mg
= = sk P
AR&-sto] ol2|gt Bl ER AEFof A 4 Q1S U
Select
@ o=
&> -
'y
= |
Settinds || Annotations |
| {istieati]
hocle: @ Include © Discard
campaign = 2
Condition:
2 36. THY AD|QIE 2| R E MEH

A 4% S chgol et A 5akE 2
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£ QAT R 9] v}7)7]o) AHEE ol

22 rcE Egoz HA AF=E A
R L2302 AAHSHIA| Q. o]= R EZ A3YE uff A

| 7He] 22} &dlo] 2444

:] response

[
| Fields |‘ hocte!
N s

Estimated number of models to be executed: 9

1
|

izCard I| Settings | Annotations

e e e

p—
st

Moddel name: @ auto Custam

[ Use parttioned data

|8 Build madel for each spiit

Rank models by: Crwverall accuracy X

Fank models using: Training partition @ Test partition

Mumbet of models to use:

B Calculste predictor importance

Profit Criteria (valid only for flag targets)

[=]

Costs: @ Fixed Variahle | VE
<] '

Reverue: @ Fixed E Wariahle | 'E
[=]

weight: @ Fixed Wariahle | ~

Lift Criteria (walid only for flag targets)

Percentile to use for lift calculation:

OK_] [} Run] [ Cancel ]

|
o

137. 718 2RAH E 22 ©

e =

A4 9 sVM 28 {33 A8 A5 ALL. (o]

= 98 22010 o o] & %—‘5“#%%@% d
[e]

o elofA] AFRE Bul 22 3
Al 7He] i) A& e & a3

N

o0 g Mo

w
ekl
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s

’ TES pﬂ I'ISE

@ |

Maodels used:

Estimated number of models to be executed: 9

Lse?

|Mode| type |Model parameters  |Mo of models

B g 080 Q| |

&l

e s Default
5.0
|/~ Logisticr... Defaut

% Decigion ... Default

(Y}B Bayesian... Default
o3 KN Al Defaut
i

ﬁ){ﬂ' C&R Tree Default

AN QuestTr.. Defauk

OWEST

AN cHAD Tree Defautt
CHATD

1

1

1

|:| Restrict maximum time spert building a single model ta

_Stggg'%.-r.ula_si .hﬁsclassjﬁpﬁt'gﬂ..mﬁml

15 : minLtes

=06 T

0% 38 X5 EFA =E HETLH
FIE A

Fo|7} /== Wi ol 44" Yt
G BEEE ARSI A A EE F F
&, 2ol 59 A B =& 7|Rto = sfo] &
SRR e

X
9, 4% Hol M NE 74E £EES M
H

)

22 ohU] 2.8 o] Z5k1 of 27} o] 1T,

A 4%

aH4A2. 129 7 el o ol stz BaE &
@ elo] o & o 25} o7} 2 T 12 0|71t Alg] 7% Ex;e)
o 45217k A 8Bk whebA 3 melo] % of o Zo] e Al

Za) 71 thAbo| st At S 5kE meElE 37



response

Estimated number of models to he executed: 9

_ [ fie= | ] |
Fikis | Mokl Epert Discard Selings | Annctations

rEn=zemble Settings

rFlag Target

Ensemble method: |Confidence-weigmed »oting = |

If woting is tied, select value using:

@ Randotm selection © Highest confidence
Raww propensity

=
292 27 gajstelw Be Fol 4 Be U7 ofol g £ ¥l Feste] UTHeste] A Bl A
4 AFUh AR 293 e, Bl U S B2t EES YHY 4 AaUch T Dol
5 W 2este] AA 2719) 2 e AL,
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kd response B2
P

3= (ml

|:.|. File @ Generate Jgiew

S

Model || Graph | Summary || Settings | Annotations

e
] [ 2 Delete Unused Modsls ] vigw: | Training set =

Sort by Creerall accuracy TJ © Azcending ® Descending

Build Time 1[04 Mz Profi Crverall Mo, Figlds: Area Uncder
7 i T
e | et bere] [mins) Profit Ococurs in (%) Citonsizs! Accuracy Used Curve

) :?ikof C51 =1 4 906 667 g 2203 92861 10 077y
= i

¥ P)C,EP‘ CAR Tree 1 3 4 602 692 9 2778 92365 a8 05924
=

[+ )i&f’ CHAID Tree1 3 4,145 GGG 8 2851 91.706 4 0927
=

s

gl 40. X5 27 A 2t

7B o2 pele Hx TGS 7|20 2 sto] HHYHUTH AFEAL AHE B2t & 2 sofA] MEjst =
=7} A AEHeo]7] Wi #lUr), c51 Blo] o] ZojlA] Aol Aoz 97} mjA% o1} C&R E2] U
CHAID 28 A3 woj| A Aol §AFsH T}

317 gol Sle 2 2Ystel e & 71F 02 HRSAY £7 229 HW/IE EF T SRo)A Yokt 2=

£ Hgg 4 ey,
olejst Ag 7| F o F

|efg Azg bol m i ) 9] 71y HEHe g AL g2 ARGt ofe] male] ol %2 3
ot g mele] A3k 33 4 glo] AukEel Behest A E U,
Al Ed

AF&? HojlA] €51, C&R E 2] ¥ CHAID 2&l S Al
Al
S|

g
(@2 BeE)E 09 L2 o] AN 2. ohes 0B BER B4 S8 B0 48 A

BHwc 3
g5to] AEYS AYHIAL

e melo] ols] A H S A 3017} $XF-responsezt= B =ofl AU 814 elo]Elo] tisl 242 o
o Egte (P ¥HS Weol 7|28 of2) A vHgak WA 3T 92.82% 2 A @
ﬂﬂbﬁﬂ%ﬂ“%ﬁﬁé%ﬂ@E@@MJoTﬁ2%%WE*@;l%%%ﬂ' f-oja]strial B 7)o
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@ Analysis of [response] ’_:}1
wape e (] O [ |
| aratysis || annatstions |
| & coapse i | | o Expand i |
EResults for output field responze
B Comparlng ¥«F-response with responze
i |Correct 12,534 9282%
‘{ Wrong aro|  718%
Total 13,504
241, M 7HX] 2ab=E REo 24
g9
SAE AAFsH] 913l A EFAF 2 EE ARSI thE o] 5 WSkl A 7He] 7 A et RS AR
SFL QAFE A5 BRA B 17 ] AE o] o] & Z/hgavrt.
« AA Y EE 7|Fo2 T uf, 845 dlo|Efol| A €51, C&R E&] 2 CHAID 2@l ~8§o] 7} s oj &t
- Y 22 bl Bt o) Sesi) £uglon Jle dlole A=l 489 ul o 3 SE S gls
th. ALgAke] BE}7Hs o TRAMAS AFEBFHE 29 A9, o] W S ALGStH SR olL o B
Qg 700 2 W e glo] U Rol AFolH Feld ndlg 98 4 gL
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Al 57 AL diZdell dizt ARk 2ET

A5 7 £ AL S ChoFd Rlo] A4 (4 ) AT 3 7HA o= 5) 2 A5 o= A4 s
D83 S ASUT B E2 ALg o] Aio] FH B 25 1 ad 4 Yo UF BT 5
e mlo] NHAES Y 4 Ut o] EL A5 BRA mEoAet 2e WA 0 2 25} Ze
TS 95 ool ohet A4 thbol sl A5 .

wEL HMe) FH BUSS g BQYAE) BY L2102 YL o] Y1l A5k g ol
shitel melojA] 12 4 9k ANCHE AR ol 5L A2 4 9t ohF B Age) sl 2gd

of ool A REA AT £ B WIS TSt el A A Aol 2748 wEUL 0|2 F o BHSHA
Sa3t7) 915 2 R4, 0%, 271, 71et ezl 2clol 7|ukstel Aot 7 & el S5 olef mEle A E

R— ;E PR f*

propery_values_trai. Type ,f‘taxable_\ralue

taxahle_value Analysis
a8 42, X5 A ME 2EH
o] ool A= streams °}2f2] Demos ZC|ofl A2 H property_values_numericpredictor.str 2EH

S AR T AR H dlol g whY %property values_train.savydUtch AHA|SH A H = 4 5)o] 2] 9]
FDemos &ty o W& FEsHIA 2.

st& HIolE

tlol o} 2 ol &g g)id = == Fho] B = taxable_valuest= 0|59 WEE
Z] A 0
= T

g 7et WS of

LA R L UR 28 S BEE 2FT 9lon oS He-E AFSE £ sy
g ol #lol &

property_id £ 1D

neighborhood T/ A WSl FY
building_type e 73

)
X
1

)
4z

o | X2 | mf [ r2 | 4
ot

year_built

volume_interior

volume_other 2t 9 F7 AEC] BEE
lot_size A= 82 37
taxable_value kA 714




o|£0] property values_score.sav?]l 27013 d|o] g 5}U = Demos Z o] E3HE Ut} o 7]o|=
taxable_value BEZ} g+ 7 2lof] A3 DE7F g Uth 24| 7H4 o] &3 Hlo] g A EE ARE-Sto] &
g eh&et —.—Oﬂ o] 7}7“ °] OP“ AR 2 HIZEE AFoYT 4 F YT

_Wh‘.

AEZI IPL‘|
—_——a

J

1. AFE-AF2] IBM SPSS Modeler A 2] 2] Demos ZT 0l 91+ property_values_train.savE 7}+2] 7]+ Statistics
o AA L EE F7ISHIA . o] EEE X5 —4 I 357 & ot 2ol A $CLEO_DEMOS/E A7

2 5 AUk BAE o2 A 2ol WAt oluizt gl Al7L A8 Elofof )

0 prclpert},ur values traln sav

[C1]F=F (]

ypes  Annotations

Import file:  [FCLEQ_DEMOZiproperty_values_train.sav @

Varisble names: (@ Read names and labels Read lahels as names

“Yalues: @ Read data and labels Read labels as data

@ Usze field format information to determine storage

ZEE taxable_values AEHSH A 2(F T = ). thE 2E o] tisiA =
% ety = 9l o 2 A g|o]ok st}

| Al tions
|
[‘ b Read Yalues I Clear Yalues | Clear &l Valuss
Field Measurement Values iz zing Check Riale
{}propeny_id fc::ntinuous [2,21418] Mane N It
@ neighborhood 65 Mominal Eloemenk... Mone “w Iruponst
@ building_type &; Maminal "Z-ondet-... Mone \A It
O3 year_buit ¥ Continuous [1870,1832] * Mane N Input
{3 valume_inte... ¢ Continuous [136,1901] : Mone S Input
{} wolume_other & Continuous [0,498] Mone “ Iruponst
{3 lot_size & Continuous [55,1310] * Nane N Input
{} taxable_walue & Continuous: [40000,56... 3 Mone @ Target

@ view current fields  © View unuzed fisld settings

3.5 £7 =ES QAT BY 9] 1h7)7]0] AL 8 = 02 ABBAS AL,
SR B 55302 YASHIAL. ol RES Al Al o] 24 mdo] RS ofulghc
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[ taxable_value

th

Estimated number of models to be executed: 7

@ auto © Custom

Mociel name:
m Use partitioned data
@ Builed model for each split

Correlation x

)} Training partition

Rank models by:

) Test partition

K

Rank models using:
Mumbet of models to use:
E Calculste predictor importance

Do not keep models if;

] Corretation is lezs than [UR=y ==
[ Mumber of fields is greater than 105

s
[ Relative errar iz greater than 1.005

2l 45 X5 X e = 2 EH

A2 ol M 7)1 AHS TR FAA L, =) 5 AF o] melo] fs) 2} el Fof fs)
2 FAYUh (£ 2 2E S3o] of3t oFF WFS vl DIHES S AP 2T 4 YBUTh)
29 9ol A ALY BE £2 302 HYYone Lt Ag b guelEe] Y A

2n9] Jekeg wyshs ol 2 UL AE .

taxable_value

ﬁil

Estimated number of models to be executed: 7

Mocels used:
Lze? |M0del type Model parameters Mo of models
.
[+ LE Regression  Defautt 1
E % Generalized .. |Defaut 1
L)
(] b
i) S svm Defautt 1
i
[+ ALFT CaR Tree Defautt 1
] AN cHaDTree  Detaut 1
CHAID
[+ ﬁ Meursl Met  Default 1 =

|:| Restrict maximum time spert building a single model to 15 : minutes

EH
=

oA 7% AAHES IR FAAL. o= A5 o

A7k g

46. Xts At = E M2t
i
=

2l
— O
24
ALEL
OE

A
o

folo 2 7 melof thek o] Hg ol
A 54 A4 ool ois A5 ahE maY



ﬁ taxable_value

) .

A

o . Estimated number of models to be executed: &

Feis Model Expat Setine | anncaions |

Enzemble Settings

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

E] Calculate standard error

2 47. K45 £7H e E HH

|J

28 Hlw
1

2 L7l0] A4 E 3 N A B o) 0 2% At U o] Bl Bl 2ol A HU T 21 HobR AL o]
AL 4R g o 2 WA T 4 Qlsuch

29 U712 14412, of7]o] Aa 5 A 2k melo] chat AR ARge] Ll gk (AR Aol A o
glole} HlEo] cish 42 7He] melo] 248 4 9lo B2 B Alzko] 2 4= QlgUt) a1 Ho] X o] 1% 42
o g2 gxsHIAL

9o]o] 78 mele 7} Shafsteln B Fol 4 B U7 ofol 2 5 ¥l 2ste] =Tk stel i mel 2
32 gob 4 AUtk AZIARH Ry ke, Bd U2 mE Bt e EE T 4 A&
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n taxable_value

L; File {‘D Generate dgiew

S

Mol || Graph | Summary || Seftings | Annotations

B ] [ < Delete Unused hodels ] Wiewy: i__Training set ™|

{u] L' Qrrelation b SCending eSCending
Sort b Correlati @ Ascending @ D i

Biuailed Ti Ty, Fiedel
Use? Graph Model u.| = Correlation — DA Relative Errar
(mins) Used
[ p@f Generslized Linear 1 <1 o5 7 0162
[+ E’f f Regression 1 <1 04 5 019

¥ ﬁfbf CHAID Tree 1 <1 0.9z 5 0204

s

21 48. Xbs =Xt At

gsos axe ARIAZ T2 dhol JUGL NG AT £ wsoly T S} e

5 éiwuﬂ 4F9) slol L of of the melo] o] 2He HSES
N 23k 7Py RaU

NEoR JPHAY =T 230 FHIIE BEolA Yt SEE AP

30 0L

L
rlr __F,L

SEES EAS0 5 Ao|o] JRTA) iRk uhE A2 EAE AT
ol 2} o] ol cizbdg afet moj glofof Fhuict.
of A 3719 LTS Y HFHIA 2.

SuAES 4>=°£
[
oo
=]

JH= oA HudS FH 25}

o|2|3t A& 7|F o & sto] BE A 7ie] 7P AHEet HEll S ARESH7| 2 ARG U o2 RYo| oS5 4
ol 7 Bdo] Alghg o 4= glo] MRbA Q] H et Yt

AH&2? HollA] Al mdllo] B HEjE]o] Ql=A] ERIsHiAl 2

A 2 EEY 2 E)E 2Y YA Holl dAA . ahe A R BER TR 24 L ES ZYst AP A
gisto] AEHS AFYsIH A2

P35 mdo] ols) AP o £F01740.9229 @_P A2 $XR-taxable_valuegt= T o Z7LE Ut} o]
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@ Analysis of [taxable_value]

\@ File | Edt

| B 1
|Analysis !‘_Agnutatiﬁ_i

[8: Collapse AII] [% Expand ,{;,_u]

ElResults for output field taxable_valus
B Comparlng FxF-taxable_value with taxable_value

i | Minimum Error -156049 554
Maximum Error 176856403
¢ | Mean Error 0.014
‘| Mean Absolute Error 21353 524
Standard Deviation 30515.028
Linear Correlation 0.922
Occurrences 1,138

0]!

8 ARLE| 9190 A1 £ B A8t L2 mdle) g wlasn Al el by A RYe

H

TP AFE 2AF B U2 vhe] AE o] o & 27k

C A BHES 71 FOE B 0, 514 vlo] o] 4 UHEHE A, 81724 2 CHAID o] £3o] 13
gEU

- Y8 e £ Y AR 24d g deon) e Hole] M=ol A gl i o @ £y
S1&Uck A8 Ate] B} T 8 ZRAAS HESLE 219 22, o] A2 AHB oY B
B2 Zlo] 2AFE WL glo] o 2o Aol M Fed nde A 4 syt
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Al 6 & A& ©l o] ] FH](ADP)

248 912 to]E] F4]i LE Ho|g] vjo] d TRAEolA 1 FR3 Tl F Shjoln} Yo Y B
2 A7o] 225 WA F Utk A5 Blole] F](ADP) Bt Elo|e] B4, £ARG Ad, BAI7} 9
ﬂq%%ga@ﬂgggzga%zmeHowiﬂqmmNLde 22 Fot 45 A 5o =
g o2 ATt o ASSHE HAO2 LE g A gelo] LEAF SN RS HelS 48T 5

A S, w7 Akaro] 24 B 591l 7) 2ol flohe th W7 2] BA AR 5 e,

ADP '8 4§31 HE1E 54 7ol chet AL 4 9] Blole] plol 9 ek Holel e 4w
o4 daich 712 442 ALgstol ES Aol g of a2 el ATof e

o] djlof| A= ADP_basic_ demo stro]gt= AE & AR5} o] = telco.savEt= d|o] B oYU & 2 5}o]
25t wo] 7|2 ADP L EE AF25to] WHASH 4 9l = =76 A e 2 =shlct o723k a2 IBM

SPSS Modeler 417]9] B2 Tj2 E2]of $l%1ic}. Windows A% Hil37-] IBM SPSS Modeler =212 5o

A H 2 Zrjof] AM AT 4= &5 YT ADP basic_demo.str TFY-2 streams T E 2o IG5t

AER THH
1. AE S ZAJ 51 IBM SPSS Modeler A %] 2] Demos T E 2o Q= telco.savE 7187 = EA4 o}
o] A XN
= Ao

(B

Mo ADF - churn Mo ADF - LogReg

After ADP - churtt After ADP - LogReg

JEE_! o 1o
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¢ Resd Walues Clear Waluss Clear &1l Values

Fieldl | Measurement | walies | missing | check | Raoe
e SR @ U (AR (NN B W T
@Ioglong f&nﬁnuous [-0.10536... More b Input
2 logtal & Continuous [1.74919... Mone N Input
@Iogequi f&nﬁnuous [2.73436... More b Input
Q}Iogcard ymn’[inuous [1.01160... Mone “ Input
@Iogwire ftominuous [2.70136... Mone \ Input
& Ininc & Continuous [219722... Mone N Input
{5 custeat @5 Mominal 10203.... Mane N Input
@ churn 8 Flary 1.000.0 Mone @ Target |

@ view current fields  © View unused fisld settings

(o] [coest)

Model name:  ©) Auto @ custom Mo ADP - churn

[¥] Use partitioned data
[&] Build maodel for each spit

Procecure:  (©) Muttinamisl @ Binomial

rEinomial Procedure

Categoarical Inputs:

Figld Mame |Corﬂrast Baze Categary |

E Include constant in eqgustion

a3 52, 2E 8 M

5.ADP e EE {8 ko] A4t . 54 JlofA 7|2 4 g A2 Fil £E Y R Jdy S BT
QA5 A Ho|E] S B A5t 24| AL

6. 52 &) mh gjo] Sl= wllole] BA1S 285t tlo|E & 245t X2 Al
ADP = E9] 78} 3415 ARESH A o) o S8 217 M2 £of o S5 AR A5t Bl
olE] FH| X TS W2 REg FusH 24T 4 AsUH

2 "eol 4 AR e Bl



‘ ) Generste (!iew

o s s

constructing and selecting features. The target can also be transformed.
What is your objective’?

@ Balance speed and accuracy

© Optimize for speed
Tranzform the data with an emphasiz on building models as guickly a= possible.

© Optimize for accuracy

@ Custom analysiz

Chooze thiz option to fine tune the algorithm on the Settings takb.

(o] (concel

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

Tranzform the data with an emphasiz on building models with a balance of speed and accuracy.

Tranzform the data with an emphasis on building models with the greatest predictive power.

oot ][ ot

21 53. ADP 7|2 2%

tlol8 A 2je] dat=

2 A Jo]]
19707t A2 & 571 9

[Rika sl elel

I [T

[¢]

AP = A=

AEUh ZE X 29F2 41719 Hlo]e] WEE ADP L EE 7H4 4
o 3707} AFEE] A ¢

2 EAFU,

Al 6 % A+ Elo] €] ZH|(ADP) 49



./ Auto Data Prep m

@ | @generate Jgiew m

Kin 89 & Lo JEi B B I
Field Processing Summary Predictors Re?rr:dr?:t?‘?eeggﬂegse in Analysis
Fields N
Target: churn
Target 1
Predictors 4 tran;?:r%ga_&
Egquipment__g
Total rentr;IL't
e 38 Internetat
o loglong_
Original fields 19 transformed_&
(untransformed) EIEdk:‘ﬁn'c—Df:
illing
Predictors recommended Transformations of Calling card 5
P L L P 19 Service
for use in analysis original fields el
o education © :
Derived from dates 0 e :l
and times transformed
ploy i
Constructed 0 tran:%rn‘:ea_& :IE
Customer,
category_‘: i i !
T T T T
Predictors not used 3 00 02 04 06 08 1.0
|....,....|....|....,....|..r.,....|.;
Least Important Most Important

Wiewy: |Field Processing Summary ™ -Resﬁ_. Wiewy:  |Predictive Power ™

T2l 54, 4|0|H H2| Q9of

7. RAAE =22 ADP = Eof AAFHIA L.
8. RAAE oA Wl )l S Z25to] o] ZRAA S AMESHAI . W] o] & HEol A AF§AL ] 5l
ADP 0| - MH|A RIBXE HHRE DHE HEstAlL.
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£ After ADP - churn

@ |

Model name:  ©) Auto @ Custom
@ Use partitioned data

@ Biuiiled model for each split

w Model MW

After ADP - churn

Procedure: &) Muttinomial @ Binormial
rEinomial Procedure
Categoarical Inputs:
Figld Mame |C0ntrast Baze Categary |

Include constant in equation

Lo (B fun] | carel

telco.sav

Al 6 % A+& Hlo] & EH|(ADP) 51



Mo ADP - churn

4 "«
4

S
v — Q

Mo ADF - LogReq

After ADF - churn Afer ADP - LogReg

=

0.

ADPOIA SHAYE| ) ghe BES RS 7|2 A AFE o] 22 AH BRY LES Fof HlolgE 4y

Y ) 2 elo] YSErt s e(ch

6%)& EojFU

-

E Mo ADP - Lngﬁeg

=%

| Edit

o

E-Results for output field

churn

=8 Companng FL-churn with churn
: |Correct 106 106%
| Wirong g4 89.4%
Total 1,000

E3

°H tlolE &

ADPO| M THH=|X] f2 22 At

a3t ADPOIA ThgEl o] £42 78.8% AR Bl T HYA ne 1
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[ After ADP - LogReg M=

\os File = Edt

— =
| Anialysis E!“Annqtaﬁong.:

[ & Collapse AII] [% Expand A.II]

El-Results for output field churn
B Comparlng $L-churn with churn

Correct 788 TEE%
| VWrong 212 M 2%
Total 1,000

12 59, ADPO|| A DHYEl D& A}

208519 ADP == A99ro 2 elo|H M2 g AmslA 24 % 4 9lon] AW A9 wlole 242 Ao 495
A enE FH Aee me e AT 5 st

=
=7 o] 20] YL} 532 Qe o o] YA 54 RHS st aA sHs Aol e AAo] A
A 2= Ho| §-8a1ths Zio] SHalsh} B-e oke] Blo]Ej & FH|sjof sl Aol Al7ko] ZojErhe A

o 4] ADP &7} zomo] o1&k,

IBM SPSS Modelerol|A] A28 melg] v o] 25H4 & o] ofst AL A x| tj A3 9] \Documentation T2
E2|o|A] AR 7153t IBM SPSS Modeler &112] & Qb Aol Lhet l& YT,

o] ol o] A7} &5 H|of Efol| gt 7| Hketth= A2 st Al 2. RElo] AA|A| A 7]E} d|o] ol dwpt 2 o
BHalE] ol =7] WrlsteH e e EE ARRSto] A W AZ BHo 2 HAE HEAES §AT 4 UH

o}

A 6 % AH5 ©o]E] =H|(ADP) 53
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A 778 £48 dlolE FH|(Hlolg HE

dlo|E] AE ==+ IBM SPSS ModelerZ 714 2 = gl o] o] ti§t =]
B HE BOM7F27] HlolE HE Aloj| AR&EE 47 2 Hl o] E %Eq
M 20k FAIStA] AREAZE AS4L, o] x| F kol gk A2 & = L

o] ofloll X telco.savete Bl o] E] A& =25} telco_dataaudit. strOIE}hé 2o Arg3hc}, o)t o}

212 IBM SPSS Modeler A2 2]9] dj 2 t]al & g]of Ql& Ut Windows A2} H]4+2] IBM SPSS Modeler 271
E‘éi :L—-—Oﬂ/ﬂ o2 Zrjof M AT 4 ST telco_dataaudit.str Y2 streams TR E 7] of] Q&5 U}

Xl
L AEF S ZY o}E:]‘Il IBM SPSS Modeler A4 %] 2] Demos U E Eg]of = telco.savE 718 7] = A4 T &
AN

r o 4 —@—r\J ]

=

telco.sav Type 42 Fields
£ ' s W

A F.
o Ay /

- [\
- lz/ _h‘ L > )

Mizsing Yalue Imputa.. (generated)\ Annmal\;

él—,

churn
T2l 60. AEZ] Y
2. 99 = EZ Z7}5lo] WES HolslT churng it WER A HIAIA (A = o). o] WET} fU
ool H =8 02 mE Weof gsjAs o] Yoz *WHOME .

Clear Yalugs Clear Al Yalues

Field lWeasurement Walues Mis=ing Check Raole
VI:UIII @ riay 1 e - Illpul _
@Ioglong f(:mtinuous [-0.10536... Mone N Input
2 lngtal & Cantinuaus [1.74919... Mone N Input
Q}Iogequi ymn’[inuous [2.73436... Mone N Input
@Iogcard ftominuous [1.01160... Mone \ Input
Q}Iogwire ymn’[inuous [2.70136... Mone N Input
£ ninc & Continuous [219722... Mane N Input
{} custcat &) Mominal 1234 Mone N Input |
{} churn 8 Flag 1 Mone @ Target |+

@ view currert fields @) View unuzed fisld settings

a3
3. WE 27 Szo] 62 HolHlglen FASHIA L. oIS Sof, go] 0 N 19 hRES WEL Fejaz
5T 4 Qo gEu e B4 WEL £ Ao gho] 9l 9B WER Zhraks Aol f AEFn



Clear Walugs Clear Al Waluss

Fiele I Measurement walues | Miz=ing Check | Rale
led ol Ordinal 12345 Mone N nput &
{} employ y Continuous [0,47] Mone “ Input

retire &’3 Mominal 0010 Mone \ Input
{} gencder &!_) Mominal 01 Mone “ Input
3 reside ol Ordinal 12345,... Mone “ Input
{}tollfree 8 Flay 10 More N Inpt
{}equip 8 Flag 140 Mone “ Input
{}callcard 8 Flag 1m Mane “ InpLt
O3 wirplees 2 Flan 1M Mone ™ Inrust =X

@ view current fields  © View unused fisld settings

2%
5)e 7H o gEo] tigt E4 2 ¥AstHH gt E slg S 29
= Shift 715 ARg-sto] M3 S 715 25 AJESH A2,
of dele BEO ZH #F Ex 7|8 £4& HAHIAIL
EEE AEY0] AZSHHAIL, HE BES HilAo] EFste
churn®] % =5 Woll A f-LstA Hojd tiid Beo

@ Defautt @ Use custom fields

= |
>
Fields:
Owverlay: | vg
rDisplay
(¥ Graphs [ Basic statistics 7] acivanced statistics ‘

|:| Calculste median and made (may slove performance on large datasets)

J2163. OO HE =&, AN &

2 §ol M A%k o] Bl SEkE sk /1% 712 2
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|

rMizsing Values

Calculate:

@ Count of recards with valid values

@ Ereakdown counts of records with invalid values

rioutliers & Extreme Yalues

Detection Method:
® standard devistion from mean
Outliers: 3.0 =] Extremes: 5.0
© Interquartile ranges from upperilower quartiles
Otlisrs: 1.5 : Extremes: 30 :

Mote: Selecting Interguartile range may slowy performance on large datasets

Lo (B run

J2164. HI0|H HE &5, S5 H

=

la File S Edt ) Generate
Aucit || @

= == : o = - |
| Field— | Graph | Messwement | Mn | Max | Mesn | StdDev | Skewness  Unigue | Vaid
3 region &5 Mominsl 1 3 5 = o 3 1000
{}tenure f CortinuoLs 1 72 35526 21.360 0112 -- 1000
<3 age & Continuous 18 77 41 534 12.559 0.357 il 1000
3 marital & Flag ] 1 N o s 2 1000
{} address f Continuous 1} 55 11551 10087 1106 - 1000
& income & Continuous 9000 166000 77535 107044 BE43 - 1000

- | =

VIndicates a multimode result 2 Indicates & sampled result

0% 65. HI0|E HE E2t2K

A 7 % 2418 dlolE ZH|(HlolE 4 E) 57



| stetistic |
hdin

b

SLm

Range

Mean

Mean St Err.
Standard deviation
Wariance
Skewness
Skewness St Err.
Kurtosiz

Kurtosis Std. Err.
Unicjie:

Walid

a2 66. SAH HA

el g [ [ e T e e e e

A BIAOIH Yoje) MUl TS F i 2 stel sy RS A 27] ML 2 4 AHYTh chumol
AEY o] §YT A BEO| 22 4 E02 9uao] 2 AFSRUL, LT B w7 2.8 AL gato] A= 3
gte] BAE EFSPIU Y BE 932 2Ysto] AEZ #1402 A8 FAT 4 YBUT

@ Histogram of tenure

o File | Edt ) Generate & Wiew

| Graph || Annutatlonm

churn

Cro
Wves

a2l 67, TE S|AE =M

= St ol o] AUl S st o] tigh T e EE AT 2 QlSUTh AE rEE 2B
2ol vijx| = H £4 2T S thA 2Hg5t7] ffsl AE-] 27k 4 dE U
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Data Audit of [42 fields]
lFle S Edt ¢ cenersie
such || quaity
Figld I i hdir Max Mean [ Std. Dev | Skewness._ Unigue Walicl
: Mizzing “alues Fiter Mode : 7 : o T 7
{} region Mizzing Walues Select Mode 1 3 2 2 22 3 1000
Reclassify Mode
Binning Mode
G tenure : 1 T2 359526 21360 012 - 1000
Derive Made
Graph Output
Q age Graph MNode 18 v 41 654 12559 0357 - 1000
3 marital & Flag 0 1 o o o 2 1000
{} address M f Continuous o 25 11591 10087 1106 - 1000
@ income f Continuous 9.000 1668.000 77535 107.044 6643 - 1000
=]
Indicates & multimode result 2 Indicates a sampled result
Jg 68 T LE A
al AXxJ} .I I
Iz o =] L o = S 2 1 2]5]
AR S F- |2 o], Sk 8l A5kl tiet HHE TA R
Data Audit of [42 fields]
i File |5 Edt %) Generate
Complete fields (%) Complete records (%)
Field Measurement Outliers | Extremes Action Impute Missing Method
{} region &) [Morminal - - - Mewer Fixed =
{}tenure f Continuous o 0 Mone hever Fixed
{} age y Continuous o 0 Mone hewver Fixed
{} marital 8 Flag - - hewver Fixed
{} address f Continuous 12 0 Mone hewver Fixed
@ income f Continuous 9 & Mone hewver Fixed
{} ed ,{I Ordinal - - hewver Fixed
{} employ f Continuous g 0 Mone hewver Fixed
retire &) [Morminal - - Mewer Fixed
{} gender &) Mominal - - - Merver Fied
{} reside ,{I Ordinal - - hewver Fixed
{}tollfree 8 Flag - - hewver Fixed
{} Euip 8 Flag - - Mewer Fixed
{} callcard 8 Flag - - hewver Fixed
{} wireless 8 Flag - - hewver Fixed
@ longmaon f Continuous 18 4 Mane hewver Fixed
@tollmon f Continuous 9 1 Mone hever Fixed
@ Equipmon y Continuous 2 0 Mone hewver Fixed | |
cardmon & Cortinuous 11 3 Mone Mewer Fixed ll
. S : S
I
J2 69. CIO|E ZE Hatex|, 25 Y
kel o] 9O 3 = o] 5 o =] A = =] sl.o 5} A O] A
£ o] 2T g A F 5] SIS ¥R S A5l o EE A5 AAF o2 HEhE A8 4 9layt 9
2 = Sl o = o kel Q =9 1135}F] ok o o ol
€ 501, sl 0|42 B =S AEsto 0|23k o 8| C&RT ¢aLe| S8 2ste] +E2 S A5
=7}9. ENSE A o]l A
AE5EHE dAsHAY tiAlske S A o+ sy

A 7 7 2418 dlolE ZH|(HolE A E) 59



-,

@ Data Audit of [42 fields] #2 M=%

el

liFile |5 Edt ¥ Generate

Complete fields (%) (90476190 Complete records (%)

_ Field Measurement ._ Cutliers Extremes [ Action [ Impute Missing ._ Methad ]
{} region &‘_) Morminal - - - [Mever Fixed =
{}tenure f Continuous o 0 Mone Mever Fixed

age & Continuous 1] 0 Mone Mewver Fixed
% marital & Flag = oE Blark & Mull Values  [Fixed -
{} address f Continuous 12 0 Mone Mewver Fixed
@ income f Cortinuous 9 B Mone Mever Randaom
{ped ol ordinal s ool Mesver Expression...
{} employ f Continuous g 0 Mone Mever Algarithm
@ retire &‘_) Mominal - - Mever Specify... %
{} gender &‘_) Morminal - - - Mever THE
{} 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
longman f Continuous 18 4 Mone Mever Fixed
@tollmon f Continuous 9 1 Mone Mever Fixed
@ Ecjuipmon & Continuous 2 0 Mone Mewver Fixed
cardmon f Continuous 11 3 Mone Mever Fixed -]

st ol o] ol thal X Wi e AR ke AE2 4 = ES Al vliol A the-e MetshAlA

Data Audit of [42 fields] #2

1giFle | Edt £ Generste

: [Qualﬂy ] Mizzing Yalues Superhlode %
Qutlier & Extreme Superhlode
Complete fislds (%) Missing Yalues Fitter Mode 1
_ Field MisSreivales oelectiion Extremes Action Impute: Missing Method |

(} region & Reclazsify hMode o Mewer Fixed o
{} tenure Binig bl 0 Mone Mever Fixed

age e 0 Mone Mever Fixed
{} marital % Derive Mode - Elank & Mull “/alues Fixed X
{} .address Graph Output 0 Mone Mever F?xed
@ income = & Mone Mever Fixed
{red ] Graphhode -l Mever Fixed
{} employ T COMinuous =] 0 Mone Mewer Fixed
@ retire &) Mominal - Mever Fixed
{} gender &1_) Morminal - Mever Fixed
G reside il Crdinal - --|-- Mever Fixed
{}tollfree 8 Flag - - Mever Fixed

Eduip 8 Flag - Mever Fixed
{} callcard 8 Flag - - Mever Fixed
{} wireless 8 Flag - - Mever Fixed

longman f Continuous 18 4 Mone Mever Fixed
@tollmon & Continuous 9 1 Mone Mever Fixed
@ Eguipmon f Continuous 2 0 Mone Mever Fixed

cardmon f Cortinuous 11 3 Mone Mever Fixed l:

. [r

J371. 2 LE¥d

B/ o =27t AEY A A0 27HET o] 7] M o] & AEY | Frtsto] e A& 4 U
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B8)) — (8 —» B

telco.sar / Type 42 Fields

Missing Value Imputa.. (generated)\ Anamaly

O
S mEL A2 2 E WIS $YsHe Q0] e S EAYYT S E 2 WUSL GojE 225
245 W 2 olshd 4 YU Th

loglong Madel

From Stream equipmon Model

ey —» (4

ey —» ) —-E) —-

Fill equiprmon Fill loglong Filter ternp Ta Stream

A& E5of, a2 WS AHEsto] x| 2t HEo 4%, Fulat d S 2eloj o) | S H Fro 2 tiA|sh=

g =9} 7] Mz o] C&RT o] YUtk A5 2714 0.2 ALgRF Holatr] s 43 == o] B4
=22 27 WY =R AAT 4 dsUn

TE Y B gE] 2 EE AYAsto] 4S54l = ME B A EE AAT £ AdsYTh olE 0], ¥4 H
MEZFAQE YAghE e nE deg Pela 4+ A&y

Generate Filter from Quality

mode: @ inciude  © Exclude

© selected fields

@ Fields with guality percentage higher than %

A 7% 2418 dlol e ZH|(HolH A E) 61



Data Audit of [42 fields] #4
{gd File |5 Edt ) Generate
_drt Quaiity ] Mizzing ‘alues Superhlode
Cutlier & Extreme Superhlode %
Eompleteitiold=2ick s Mizzing ‘alues Fiter Made !
_ Field [ e e e b Btremes | Action | mpute Missing | Methad
(} region & - - Mewer Fixed o
(} tenure 0 Mone hewver Fixed
age 0Mone Mewver Fixed
Q marital % - hewver Fixed
Q address 1] |Coerce v|Ei|ank & Mull Wal... Fixed
@ income & Mone hewver Fixed
(} ed g - hewver Fixed
(} employ T COMinuous =] 0 Mone Mever Fixed
@ retire 6%,\ Morminal - - - Mewver Fixed
(} gender “E,\ Morminal - - - Mewver Fixed
{} reside ,{I Ordinal - - hewver Fixed
(}tollfree 8 Flag - - hewver Fixed
Euip 8 Flag - - - Mewver Fixed
(} callcard 8 Flag - - hewver Fixed
(} wireless 8 Flag - - hewver Fixed
longman f Continuous 18 4 Mone hewver Fixed
@}tollmon f Continuous 9 1 Mone hewver Fixed
@ Ecjuipmon & Continuous 2 0 Mone hewer Fixed
@ cardmon f Continuous 11 3 Mone hewver Fixed
@ wiremon f Continuous g 1 Mone hewver Fixed
@ longten f Continuous 20 4 Mone hewver Fixed
@tolnen f Continuous 18 2 Mone hewver Fixed
@ equipten f Continuous 16 3 Mone hewver Fixed
@ carcten f Continuous 11 & Mone hewver Fixed
@ wireten f Continuous 22 3 Mone hewver Fixed | |
ine: &_Flan - Mever Fixed Bl
o e 7]

L 4 -
telco.sav Type 42 Fields
Jk'\.,T {' — ,/\
U — D /
Hr“«i N "yg"
Missing Value Imputa.. (generated)\ Anamaly
TN
.
B
LS
churn
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ok
2l

Al 8%

o] AojlX+=

9O o} o]
H:]E E%—T'—MT:

stijol wresiaUch 2
O] Z 01-0]-;(] (A= 7‘]?4]411]-

YEdne

o] ofjojl A= DRUG1n®| 2= tlo] & utd

IBM SPSS Modeler %

1o
2=

=z}

=B

blo]f ool

AF§ A7} Aol That ol e g Zntdsh ofst A patekm A EY ok AL A =
A2A| Sfol chat o] e = 4 sh%k

= X & (7H] 22 =/C5.0)

£ 5U% 2
SrUth 2|2 344 Fol 7} $abs thal A ok A2
2 Agslo] EU A g vlefe] BxpolA ol ok

235} druglearn.stro)gh= AE - S AFESHU T o] 25w &

oA g2 Zrjof] AN AT 4= A& druglearn.str Y2 streams Tl E2]of <& th.,

dz)9] g2 g &g of 95Ut Windows A2 M +2] IBM SPSS Modeler T2 13 11

o2 oj A AFEE] = Hlo]E 2 &&= oh2at 5y

gojgl 2= Ay

Age (=2h

Sex ME=F

BP e HIGH, NORMAL === LOW

Cholesterol dF Fe| 2= NORMAL == HIGH

Na A YUHEE 5%

K A YWZE 5

Drug 227} RS9 2 oFE

BIAE [f|0|E{ 27|
“ar. File

VU ——

L ES‘ . Sources_..:;_“.ﬁ_ecord Ops :

:\_;@m‘:. \ ‘;) -5 @

Catabase “ar File Auto Data Frep b=7)
[ oo ————
gl 77, 7EmY L E F7t
Fhfutel =2 AFgSto] TAfol o3t H|e BAE Hlo|El2 92 4 Ugch A2 YL 2o TS F
A 7|BH 02 o] g Fahalt EARY] WS ALgsto] Wl Eo)A spuntd e 2oV 4 Uit
T obg, M2 A = o2 ¥ Y stel oisk AAkE o4 A2,

A2 715(.)2 BAE ohd Mejgh a2 @ E& o] thx & 23 3lo] IBM SPSS Modeler?| AF-&-A12] A Ao
Ad fEEe) £ stof A A 2. Demos | E S Ail DRUGInC|Zh= mtel & A =S Al 2.
Thelo 4 WE o] 2 27| 7F ML QUax] BHeIskal wH thst Abxfoll REH W e 9 Zto] QA FRIEHAA 2.




[ o s o oot

Age, Sex BP,Cholesterol Na, K, Drug
23,F,HIGH, HIGH,0,792535,0.031258 ,, drug¥
47 ,M,L0W,HIGH, 0. 739309,0.056468, drugC
47 ,M,LO0W,HIGH, 0.697269,0.065944, drugC

File:  [$CLEC DEMOSDRUGTN @

ER]

Read field names: from file [ Specify number of fields
Skip header characters: na EOQL comment characters:

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

Irealidl characters: @ Discard © Replace with

Encoding: Decitmal symbol:

i ; ; [ ]
Delimiters Lines to scan for type: a0 =
[ space [ comma [ Tak [¥] sutomatically recognize dates and times
Meseline Cther Cuotes

Ij Allawee muttiple blank delimiters Double guotes:;

[7] Mon-prirting characters Single gquotes:

@ Real
@ Time
EH Date

Timestamgp

i Field — i{ Dverrice |i_ Storage || Input Farmat |
Age D {} .|I"I:t'EgEJ'

Sex D @ String

BF [El |A] String

Cholesterol F] Malsting o/
Ma | T [Unknowen

a E‘ E String

Drug [ {} Integer %

@ wiew current fields  © view unuzed field settings

(o) (coneet)

a3 79. Lo thet ME /Y HE

]
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EdDRUGTR

} [.F Pr,eview.] LE_] Fefresh ]

FCLEO_DEMOSIDRUGTN

et

e,

I.EJI-I-Z)_-]I.FH || Types If‘.ﬂ\ ot i ‘
iido,|\ Dt LfRor)| 1YPOS | Aontatione,

! '— Read Yalues Clear Yalugs Clear &l ¥alues
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R R
i File |t o ) Generate | (1)

Vlewer Galns RISkS Annotatlons

Mauamle > E Gains o |_$§]Targe{ categoryi1.0 ¥ | E

Target variable: responze_01  Target category: 1.0

Training Sample

Modes Percentile Percentile: n Gain: n |Gain (%) |Resp0nse %) |Index %) |

44,2943 5 42 38,53,45,49 33 25.00 125000 231.00 5529 15.49 22117 -

33,56,21,2262,59. 41 ,40,51,... 50.00 2500.00 355.00 5.54 14.30 171.08

54,47 32,5555,19 46 7500 3750.00 407.00 a7.45 10.86 129.94

46,2352 60,37 ,50,39,35,57,... 100.00 5000.00 415.00 100.00 5.36 100.00 =

(41 [F]
5

i File | sEat o

Vlewer Galns RISkS Annotatlons

e Target categoryitﬂ e | E

Target variable: responze_01  Target category: 1.0

Training

Modes Percentile Percentile: n FRin: N |Gair| (3] Response (%) |Index (3]
18,231512 25.00 125000 203.00 4545 16.20 19351
12,2610,7 50.00 2500.00 305.00 7347 12.30 14714
TAT1.20 75.00 37000 385.00 9214 10.27 12286
20,24,16,19,25 100.00 5000.00 415.00 100.00 836 100.00
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Al 10 & A dlolg A2 Zo] a7 = E)

i dloje EXE Zo| ZAMER)

-

ol BXAE IR U o|F ZAAE J| RN RS ZIot= AHs BRAF REO] Fe, #AE 2ETt

of o gl A= AISHE YT 2o oY AHE He A, AR F =58 AFEoto] oA 29 E 4= sy

o] ool A= drug_long_name©°]gt+= tlo] &) It -& 2= 3l+= reclassify_strings.stro]gt= AE ™S AFESH

t}. o]2{5t 1} 2 IBM SPSS Modeler A ] 2] g & o]l E 2]oj] 35U th Windows A& M 3-2] IBM SPSS

Modeler ZZ2 13 D50 H| & Zjof] YN 2T 4= & UTh reclassify_strings.str U2 streams T2 E 8]

of AF YTt

o] dflof A= HF 1 ZAFEo A B E 4= A= 27 TFE BAIoHL A EF L EE ARSoto] FAME Al RA

Klg=a 019“5] = 4ol 2 HAst= S Aoty 2k Biof 2 of gtE Yt} o] oA = o|F

EX] g 3R =S /\}%ﬂxl‘?_} ol BX|AE IR Bd S /57| ol AHs ERA EE A
Sh= 73 ° Qo= %%‘3}7‘]] A& 7hs gy

ClolE 27
1. 7P AA L EE AFE51Y] Demos Z T 9] drug long_name H|°]E] M| Eo) AASHN A 2.

- —
\ @

B —e (= — (L)
drug_long_name Tie Cholesterol_long
c.>] —:» "'-—@—:»'
e [ L0 |_£

Cholesterol Filter Type Cholesterol

ol Ciot 2XHE HEFE EAlISt= ME
Cholesterol_longS th 0.2 MEIEA Al 2.,
Tof] 27t Al 2.

e §lg ZElsto] o] TEA M E HESHiAl 2.

o oM
[ XY
(@)
o

Fu U Ho |
N
l.r
I
o fob At o

NN
> T
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kd Type
o
“H

i

TYPES Formsﬁ Annutatlons

[ h Read Yalues I Clear Yalues I Clear Al VYalues ]

Field Measuretment Yalles Miz=zing Check
{} Age ﬁ Continuous [15,74] Mone
@ Sex B Flag iF Mone
[a] P @5 Maminal HIGH LO... More
3 Na & Continuous [0.500517... Mone
@ & Cartinuaus [0020152... Mane
@ Drrug 6{5 Mominal drugd, dru. . Mone
@ Chalesteral .. 8 Flag "Marmal le... Mone

Fale
“ Input
b Input
b Input
N Input
b Input
N Input
@Target

@ View current figlds  © Yiew unused fisld settings

L

12l 109. "Cholesterol_long" Z=29| 71 2XIE MEA}

St
o

5. reclassify_strings.strol| Al 22| A€ 3|24 = = A3 uf Cholesterol_long FA+4 Zto] Y+ Atk
g AWt © 2 AR} EAFHLUTH
o] 39| 7 HIA|R]| 7} s o] ofj o] U 2] Fgof| A A sh= 2 AR o] whet tjo| B & 75k
AL,
lezzage |
@ Stream execution started
@ Field 'Cholesterol_long' has walue 'High level of cholesterol' that is too long.
@ Field 'Chalesterol_long' has walue Marmal level of cholesterol' that iz too long.
@ Stream execution complete, Elapsed=0.39 sec, CPU=002 sec
/i\ Execution was interrupted
21 110. Ol 2X|AE S| ZEM LEE Y U HA|E|= 2F HA|X]
6. EF =ES G4 Lo AAFAIA L.
7. 257 Z=of A Cholesterol_longS ATEISIA A 2.,
8. A ”JE o] 52 & Cholesterol= Y& A| 2.
9. 7H4 7] 43 =5 22 35}0] Cholesterol_long 712 Y2l 7t Hol| 764 2.
10. A gf &ollA, High level of cholesterolo| 2= Y2l 7t Foll HighS =513l High level of cholesterol

2 9

) gt Yol Normal SHAA L.
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Maode:

Reclassify field:

Reclazsify inta:

@ single © Muttiple

@) New field ©) Existing field

Tewe field name:

|Cho|esterol

Reclazsify values:

I Original value —

|| Mewy value |

Higgh level of chaolesteral

Mormal level of chalesteral

For unspecified values use;

@ original value ©) Defaut values

Linclet

8 111 A EXNE MER
11. e = EE A7 =to] AFst Al L.
12. ZE] Goj|A] Cholesterol_long2 2250 A A3 A 2.
ilter

3=

Fields: 8 in, 1 filtered, 0 renamad, 7 out

[ Fitter I Fieldl |
—_— Ae
—_— ‘Sex
E—— BP
| —_— )
K —_— K
Crug — Drug
Cholesteraol_long . .Chal'es&rol'_l'ong
Chalesteral —_— ‘Cholesterol

@) view current figlds

(o] (conce

@ view unused field settings

a3
13. f¥ xc= g

| 112. G|O|E{0f| M "Cholesterol_long" 2= ZE{Z
c 2 " = E=of 9435} CholesterolS thAlo 2

A 107

1

H

et Al 2
& glo|g] EAtY Zo| AAEE &) 87



Clear Walues Clear All Values

~ Field 'i. Measurement | walues Missing | Check :_ Rale
{} Age ﬁ Continuous | [15.74] Mone “ Input
@ Sex B Flag | MIF Mone b Input
[a] P @5 Maminal HIGH LO... More M Input
3 Na | Continuous (0500517 .. Maone ™ Input
@ | Continuous [0.020152... More M Input
@ Drrug 6’?_‘) Mominal drugd, dru. .. Mone N Input
@ Chalesterol 8 Flag MarmalHigh Mone @ Target

@ View current figlds  © Yiew unused fisld settings

12l 113. "Cholesterol" ZE9| B2 EXIE MR ALE
14. EAAE L EE 83 - Tof ZII5HAA| 2.
15. RAAE L EojA el )5 FEls}o] o|§ L EZ AR S MEsHH Al 2.
16. o|A| 0|3} ZAAH =EZ AFsto] @7 HA|XE FEAIGHA] ol HEllS S 4= A5H

-

Ed Cholesteral &3
@ |

[¢]

Model name; @ auto © Custom

E Use partitioned data
m Bwild model for each split

Procedure: @) Multinomisl @ Einomial

rBinomial Procedure

Categorical Inputs:

Field Mame |C0r|tra31 Eaze Category | :

@ Inciude constant in equation

=
+ A5 BRA =EYUh AT YR 31 o)xe] RUY 17 e (4E BEA)) o hES HESHY

88 IBM SPSS Modeler 18.2.2 ol Z2]#| o] A QFiA]



+ o] BA|AE 8724 wC Uk AT
2013 2A A8 HARA)) o HES

IBM SPSS Modeler AH& B o] o gk 2FAISE A B (AHE-AF QFUA], = ZhA] 2 2kar g

2329 |\Documentation \1]345?4 oA A+& 7+

JH =123 H|o]2|9] A 13 % &

A AE|2 A A B T

EXNAKY

U

A 10 % A= Hlole 224

N

QHA

o[l

Y& 27 o



90 IBM SPSS Modeler 18.2.2 ol Z 2] #H| o] A QHA]



JAAA BE TYZe A o] BY(e] E ol 2) A o AL WL 52 EASH= 742 Y

= =2 (e} ©
Stk A2 B2 el FAE T oA ofSeAlol 4 S0 12 T Telol YSiatA A& FuLich,
o] o = @AY Z} 1 7Hof| 2HFE @ HE vl x]5lo] njey ulA|Y Z4H| Q1o A B} 40 Ao] 2o AntE AH=stA}
SHe 38 SIS IO R ST 53], ool A B2 walg A galol ol R E e 2 R 9
5402 uhge A 2 07 54 A et Ailo] ue) o dY BE2 Y S e
A A 52wl welo|y R4g 2ol 24 AWE B 4 9lon e S5 ojshy melgo) At
o2 pue rhe nealg Ayt Aol £AS 0l £ e e A2yl 42, A5 ERA eES T
A AFgE 2 gl
£ PN %
\ | — (22 — e — 5 '
pm_customer_trainl .s.. /T\,rpsv\ Selec\ (;rfaspnnse[‘l]
= e\ ny —
Tahle campaign response[1] (1) Tahle

2115 AHAE S5 ME AEE
o] ololl = pm_customer_trainl.sav Ho|E] U S 2% 3= pm_decisionlist.str 2E 2 AF&-gHU T} o]
S 1} 2 IBM SPSS Modeler A2 9] ¢ & t]2] £ 8] l A5Yth Windows Al 2 H]+2] IBM SPSS Modeler =
238 3Fo|A d& Zof HA AT 4 5T pm_decisionlist.str TFY -2 streams Y E&]of] Y54 Th

olA &g C|o|E

pm_customer_trainl.sav T+ olli= campaign B E29] ghol| oJs H A== th 2 3kA 4| Qlof|A] E7 11 7Hof| of
ﬂJ$Q L& FA st s|2Ed Hlolef7t AFU 7P B2 9] sl ZErF Ze|u|d A7 A lel sid



Table (31 fields, 21,927 records) =JoEd

la Fie S Edt ) Generate B

| Takle Annotations

customer_id |campaign |resp0nse |resp0nse_date purchase | purchase_date |pr0duc’[_id |I

1 7 Premium account 0 Frulf 0 Frullf Fruillf o

2 13 Premium sccount |0 Frllf 0 Frull§ Frllh 3

3 15 Premium account 0 Frulf 0 Frullf Frcillf

4 16 Premium sccount |1 2006-07-05 00:00:00 0 Frull§ 183 E

) 23 Premium account 0 Frulf 0 Frullf Fruillf L

5 24 Premium account |0 Fral§ ] Fral§ Fral 3

B 30 Premium accournt |0 Frullf 0 Frull§ Frvllh i

g 30 Gold card ] Fral§ ] Fral§ Fral [

9 33 Premium account |0 Frll§ i} Frull§ Frullf

10 42 Gald card 0 Frllf 0 Frull§ Frllh

11 42 Premium sccount |0 Frllg 0 Frull§ Frulls

12 52 Premium sccount |0 Frllf 0 Frull§ Frllh

13 57 Premium sccount |0 Frullg 0 Frull§ Frulls

14 63 Premium scoount |1 2006-07-14 00:00:00 0 Frull§ 183

15 74 Premium sccount |0 Frullg 0 Frull§ Frulls

16 74 Gald card ] Frullg ] Frullg Frulg

17 75 Premium sccount |0 Frullg 0 Frull§ Frulls

15 g2 Premium account 0 Frulf 0 Frullf Fruillf

149 29 Gold card 0 Frullg 0 Frull§ Frulls

20 g9 Premium account 0 Frulf 0 Frullf Frcillf E

] — [t]

2l 176. 0| =22 M0f 2+t H|O| E

— = 1= =]
74HQl YEO| Zh2 73 EoX ol 20| & ARE-5to] AA| & to] oA A

T o =] =] 1= it

2 =nejng AR AU B 23S ARESto] H|o] &l ZL 2ol 5] EAIE E

=1 = s =] = S o o
Eot mtdofl= EX ZHEA WSS 7|H 0 2 5fo] T2 Q50| tigh v E2 9

SLAN=]L W < L. =] =] = =]

L ek s o] ARG 4 9 7t Dol st 917 SAISHE B A YA YRS By
2~ 0]4’:14 ]:]_
Y =]

. AF&-2F2] IBM SPSS Modeler A %] 2] Demos =Tl 1= pm_customer_trainl.savs 712 7|

L E

- O

LEE F7MIAI L. o] BT & Fxo] S 57| &2 ol Z 2ol4] $CLE0_DEMOS/ & A&

Yk,
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0 pm_customer_traint.sav
| g [ .g'l Refresh ]

FCLED_DEMOSm_customer_traind sav

— e

[ 1
pes | Annotationss

Impart file;  [FCLEC_DEMOSim_custamer_traind say

Varible names: @) Read names and labels Read lahels as names

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

E Usze field format information to determine storage

ok J[cancat oot | oot

T2l 117. H|O[Ef 17|
2. % =ES F7I6lal td BER responses AEHSHIAI(F T = tiA). o] B=of tigt 24 2 E
d= dAsHiAl L.

)

Clear Yalues Clear Al Valuss

Field easurement Walles Miz=ing Check Rale
{} customer _id y Continuous [7,116333] Mane © mone e
{} CAmpaign &’) Mominal 1234 Mone & Mone
{} response 8 Flary 10 Mone @ Target
E}jresponse yContinuouS [2006-04... Mane & Mone
{} purchaze f Continuous [0,1] Maone & Mone
E purchasze_... f Continuous [2006-04... Mane © Mone
Crproduct i ¢ Cortinuous [183,421] Mone © Mone
3 Rowid & Continuous [1,19599) Mone © Mone

Etar-t .c?? AT mebim e rMnasl hlmrme \.4 Imimn B!

@) View currert fields “iew unused field settings

07 118 BF 47 U 42 MF

3. customer_id, c , response_date, purchase, purchase_date, product_id, Rowid & X_random =
Eof thgt 42 glF o= A5t Al L. o]2{gt W E B t|o]Elof A= ARG & U A A ) g0l AHS
%] ey},

4. 5% =EoH Z A7) BHEE 2Ysto] Zho] A AH A EE SN,

dlo]glo]l Y| 7}A] th& Flsl| 1ol thgk A H 7} a2 gt} Sk sof gt 7 m| Q1 l 5t

7V Ee g as 7 xejo|d ZuQl(d ool A= campaign = 22 Z G E)0l

stof o] 2|3t el ZERF AE o] IFA|Z 4= JlEU T

OQ
3
ie]
2
3



Seftings

hache:

Condition:

@ Include © Discard

campaign = 2

m

1.

> | >
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o R WwN

Ed response[1]

|

Maodel name: @ auto © Custom

m Use partitioned data

m Buildd model for each split

mode: O Generate model @ Launch interactive session

' Uze zaved interactive session information

Target value:

Fined segments with:

Minimum segment size

Az percentage of previous segment (950

Az absolute value (MY

Segment rules
Maximum number of attributes:
[of &l sttribute re-use

Confidence interval for nevy conditions (%) 850

Maimum numkber of segments: ﬁ

A )
.0l ol & YA BE-S TSt JE| 2 fA] 5t H U M OIHE 5 32
A Z70] thsh AlF7HS 85% 2 HH S A 2.
27T "ol A REE HETTE AT A L.



Ed response[1] X

®
©
o

e s

Mode: ) Simple @ Expert

Binning method: Eqjual Court ™

Mumber of bins:

T [ ]
Model search width:

Rule search width:

Bin merging factor:
Allowy missing walues in conditions

@ Dizcard intermediste results

Interactive mode anly

Maximum number of aternstives: E

2121 AAEY BT S, HEI Y
45302 HYHA Q. o] SHS AT R ol A] Heat Rk A AR A g A
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M Interactive List: response[1] #1

b1 L Fun o Ooee GG 010 G0 DS

Targetfield: O® responze

Target value: 1

~Segment Fincer

Find segments with: H_igh Probabil'rty_' .

Max. no. of new segments 3H h; i ] ™

idd Segment Rules Score |Cnver ) |Fraquency ‘Probabi\ﬂy —
)l segments including Remainder 13,504 1,352 14.45% "
Remainder 13,504 1,952 14.45%
+
&
X
[
Model Sumimary; Cover O: Freguency 0 Probakility 0%
a8l 122, ety 55 RO
2 £ 2|3E 7} i Alo] ST EUch 5201 13,504 22 5

oba AlaRIE} Helw) 4 ggron e

1,952 I =7} ofgta Sato] AA| A= ngL 14.45%J Ut} 1170]

5

U e A IHE S AlH5to] o] v &
cHg 55 Foj] mimolA o2&
T3> HIOHE 27|

o

=
A



& Interactive List: response[1] #1

b File | S Edt & Wiew Tools ¢ Gererate i@ﬁ_im@ el |

) Find Segments %

Settings...

@ Crganize Model Measures... [SBQmEFﬁ Fincler

= | Find segments with:
[ Organize Data Selections. . | 2 oty Broboskily T
& Change Target Valus... (Mg arone ol H LW

B Take Snapshot

Targetfield: C® responze

Target value: 1

idd Segment Rules Score |Cnver ) |Fraquency ‘Probabi\ﬂy |
All segments including Remainder 13,504 1,952 14.45%
Remainder 13,504 1,952 14.45%

o
+
Y
b4
[

Model Sumimary; Cover O: Freguency 0: Probakility 0%

07l 123 thetd 55 5o

o
s
I
I

o A8} Sl % e Eol A48 4AE 71z o shol 712 plold 2telg

o 2912 2 2 T} Akxke] Tk Blof Lol Al 714 chet 2elg 2 eighch.
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 Model Albums
Mame |Target Mo. of Segments Cover Freq. Prok. |
Atternative 1 1 3 2375 1,348 S6.76%
Afternative 2 1 3 2368 1326 56.00%
ternatives |1 3 2,380 1329 55.54%
Alternative Presigw
id Segment Rules Score |Cover [ |Frequen-:v Praokability
Al segments including Remainder 13,504 1,952 14.45%
=l income, number_products
1 income = 55267.000 and 1 912 7495 8717%
number_products = 1.000
=l rffm_score, number_transactions
2 tfth_score = 12.333 and 1 737 360 48.85%
numbker_transactions = 2.000
=l number_transactions, income
3 number_transactions = 0.000 and 731 174 23 &%
number_transactions == 1.000 and
income = 4607 2.000
Remainder 11,124 E23 5 60%
Alternatives || Snapshets |
fFe

02 124, A8 JhsE Tiot
9. B2 o4 3 A chet e HesH AL, AR

A1l 14 e =2

2 ook vl 7] Tdo] EAE T



10.

 Model Albums

Mame |Target Mo. of Segments Cover Freq. Prob. |

ternative 1 1.0 3 2375 1,348 SE.76%
Afternative 2 1.0 3 2368 1,326 56.00%
Aternative 3 1.0 3 2380 1,329 29.84%

Aternative Preview

id Segment Rules Score |Cover [ni |Frequency Probability
Al zegments including Remainder 13504 1,952 14 45%

=l income, number_products
1 income = 55267 .000 and 10 M2 795 87AT%
number_products = 1.000

= rffm_score, number_transactions
2 rfm_zcore = 10,535 and 1.0 T25 357 49 24%
number_transactions = 3.000

= awerage#balancesfeed#index, numbe
averagedhalancedfesdtinde:x: = 0.000
3 averagedbalanced fesditindex <= 349.01.0 738 196 26.56%
number_products == 2,000 and
rfm_score = 3239
Remainder 11,129 604 5.43%

Anernatwes Snapshots

3

) (G ()

FM 0} 28 o) 5215 71 E 02 Sk 22 A8 Bulo] Fa Aialof o
fel RS QUG AR 4T g4, o ool 45 uie e

o
1
o Ao EﬂL_E YALT A THo| zhe B En)
23t 252 o ol JA- et 2ddlo] B g AdYH
oh2 2elg) S Aleste W viol A ohaS A St Al 2
=3 >AA
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Create/Edit Mini ng Task: response[1]

Load Seftings:  |response[1] *§| [New,,._] >,
~Target

@Target Figld: 0@ responze Target Walue: 1
—imple Setting

Find segments with:
Maximuth number of newy segments:

Minimum segment size
Az percentage of previous segment (9%
As absolute value (M)

Maximum number of atternatives:

Maximum attributes per segment:

m Allowe attribute re-use within segment

Confidence interval for newy conditions (%)

Higih Probakility =

| soF
[=]
| 9

rExpert Setting
Binning method: Eqjual Count
Model search width: 5
Bin merging factor: 2.00

Allovy mizsing values in conditions:  True

Mumber of bins:

Rule search width:

Discard intermediate resutts: True

Eit..

rData

Build Selection: | All Data

Available fields: @ 4l fields © Custom | B

18] 126. OF0l' e EHA/BE Chet AR}
11. 2 BHE7) B3(Q.2% Jd TS 2 sto] & wia) nho] g 2]
0|50 2 ofef = FAIL Hestil L.
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Create/Edit Mining Task: response[1]

Load Settings:  |Dowen Ssarch T| New...

rTarget-
@Target Figld: 0@ responze Target Walue: 1
Simple Settings -
Find seaments with: EW|

Maximuth number of newy segments: E

Minimum segment size
A= percentage of previous segment (9%
As absolute value (M) m
Maximum number of atternatives:
Maximum attributes per segment:
[ &g

!_;ﬂ Allowe attribute re-use within segment

Confidence interval for nevy conditions (%) 550 E

rExpert Settings

Binning method: Eqjual Count Mumber of hins: 10

Model search width: 5 Rule zearch width: &

Bin merging factor: 2.00

Allovy missing values in conditions:  True Dizcard intermediste results: True
rData

Build Selection: | All Data - [@

Available fields: @ 4l fields  © Custom

12l 127. 010
12, 2Hejo] th&t 7] At A2, Dei® gae)Fo] 71w whg-go] ohet g b
2 HgES 7t A % ok
13. H& AIHE 375 A2, Bels Zesto] jaty B2 Hol2 ZoprhiAe
14. 51 25 Rojoll A A o] A A AlAtE g BAISHEA Heleta Al 1R E 2718
AL
Segment Finder
Pt segnents it [Low Prababity <
Max. no. of newy segments: SIE" > Finc Sggmems ||
21 128. M O0]'d ZHHofl M MOIHE £H7|
2] Auf mdd AR o3 A Abe) ook fof]l A E AL o] Axtet Ut R o= nlE] & 4= e A TSt
stol gt
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=
o1

 Model Albums
Mame |Target Mo. of Segments Cover Freq. Prok. |
fternative 1 1 3 9183 232 2.53%
Afternative 2 1 3 9,183 232 253%
Atternative 3 1 3 g,749 144 1.65%
Aternative Previgw
id Segment Rules Score |Cover [n |Frequency Prokshility:
All zegments including Remainder 13,504 1,952 14.45%
1 = monih et e 1 1747 0 0.00%
morths_customer = "0"
2 = I, mEare 1 6,003 0 0.00%
rfm_score == 0.000
=l income, rfm_score
income = 40297000 and
3 income == 55267000 and 1 1,433 232 16.19%
rfm_zcore = 0.000 and
rfm_score <= 10.535
Remainder 4321 1,720 3981%
! Aternatives || Snapshets |
T2 129. Ot 2 24 22 At
o|fofl= 7} ®dlo] &2 Hh-g gH5-o] oz} W2 Hhg SHEo| AR ES AlEeyth A A o2 =
] 48] olelt Al L E S 4|9]5}7| 2k o Lt xjo] ciel 25 Bo| 39.81%% Z7HgtIc. o] 2ol
B rEuchs go} 48 Welt o Eolych 3 # HFol o By
RS 2gctd, &, 92 S5 A3 ARESto] Thilo] Qle fZEE Al st H olo] =2 & A
& ALgsto] o] AE A S Qg
L2EE 2sto] o] RE(H WA ol 2 FA tleh S 2] RUR e T #elg S sto] mel Ay s}
HALE FOAA Q.
A 117% 17 9 B (2] A A B ) 103



3 Interactive List: response[1] #2

TPy e o] W )] <] A B o)

Wiewer | Gaing | Annotations |

B Take Snapshot Segment Fincer

Finel segmerts with: |Low Probabiity ~ | Setfings...
Targetfield: O® responze —. =

Mz, no. of new segmems:l_ﬂil B Find Segments |
Target value: 1 =

id Seqment Rules Score |Cover n) |Frequancy ‘ Probshility
Al segments including Remainder 13,504 1852

S EIREI (S

14 45%
= months_customer

1 Excluded 1,747 1) 0.00%
mioniths_customer = 0"

= rfm_score

2 Excluded 6,003 o 0.00%
tfm_score == 0.000

= income, rfm_score
income = 40297 000 and
3 income == 55267 000 and il 1,433 232 16.19%
ritn_score = 0.000 and
rim_score == 10535

Remainder 4,32 1,720 39.81%

Model Summary; Cover 1,433 Frequency 232 Probability 16.19%

a2 130. MIOAHE H|<|

16. A HA F7He] M IHEE ZtZbnpe A @ B2 22 50 A IHE A| Q] & AEsH A 2., o]23H A
IHEE= S A 7 2] 8,000 712] ZZ0] 0] HZEE A stEZ o]F 21 E ) A|elshoF Ut (A
JE NOAHE = o] & YE 7] g3l E2 AF o]y Hyt})

17. N A M| 1THES ofeA @ 22 b2 S5 | IHE A S A5 A 2. o] A|1HEof thsh
ZHEL 16.19%2A] 7|24 8| 891 14.45%%} TR t}22] oo 2 o] J&2 A5t AS A
Skot= HHE FE5| F7FsHA] 2yt

HA: AR ES AAlshE A2 A I-EE A Q|shes A3t 27| g5yt Al THEE Al 9|5t Do &
Fo|g Wio] A== vhd AAlst oM e 5] Al A gy

71 ke gte] AT ES Ast 0 B2 o)A Ll Aol A & ] MITES AT 5 g

E]—. s s o
18. T4 thold 2ejo] Lpmx]olgk -85 5 2 g o] 2ol A Lol

ofl 22

o2

2 2sto] o] 2 MBI A
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.5 Interactive List: response[1] #2

W Fie | Edt & view Toos {0 Generste @ BB
Viewer || Gaing Aénc’té\és.

= Take Snapshot Segment Finder -
| Find segments with: Lowy Propshilty =

Target field: O® response

|
lMax. no. of nesw sagmarrts:‘ 3'%' [ P Find Segmerts ] .
Target value: 1
idd Segment Rules Score |Cover (n) ‘ Fregquency |Probabilrty ‘
Al zegments including Remainder 13,504 1,952 14.45% | ° '
1 | ©months_customer Excluded 1747 0 000%| | 4
months_customer = "0"
= +
5 |@ifm_scors Excluded 6003 i 000%
rfm_score <= 0.000 3
Femamdar 4,754 1,952 33.92% .2

Maocel Summary; Cover 0: Freguency 0 Probability 0%

a3 131, MOHE HH
9. A= Ly ]of ths) A2 22 5to] nhold 2k<d AR that RS Tl oA AL 2.
20. 4% 2E9| 9JFo]A 7|2 vtol'd 2 H[1]e HEisti Al L
21. MM IRIES] £5 5, A& HIRE 37]8 5000 2 5o =5 te B S HishiAl L.

Al
22. 8912 2efsto] Tiahy 25 Hojz SobrhyAle.

A 1174 27 98 e(eHa% 55) 105



Create/Edit Mining Task: Down Search

Load Settings: Iresponse[ﬂ v| Mewy...

rTarget-
@Target Figld: 0@ responze Target Walue: 1
Simple Settings -
Find seaments with: !Eﬁgh Probahility = |
Maximuth number of newy segments: 5 =]

Minimum segment size

A= percentage of previous segment (9% 50

Az absolute value (M E
Maximum number of atternatives: E
Maximum attributes per segment: E

E Allowe attribute re-use within segment

Confidence interval for newy conditions (%)

l
o
o
[4[H]

rExpert Settings

Binning method: Eqjual Count Mumber of hins: 10

Maclel search width: 5 Rule search width: &l

Bin merging factor: 2.00

Allovy missing values in conditions:  True Dizcard intermediste results: True
rData

Build Selection; |4/ Data

Available fields: @ 4l fields  © Custam

23. J|1HE 37|15 S5 A 2.

o]215t 2|4l mdoj &=L 4
ELFoEa(dE AFo|YH), L

g2 45.63%2] JF &2 YEHIL o]
AZF)E 72 o5t A 9] & g gyt

2
1o
9
g
Ho
e
HE
iu)
Hir
rlo
2
oo
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-,

2 podel Albums

%]

Mame |Target Mo. of Segments Cover Freg. Prok. |
Bnernative 1 1 7 3456 1577 45 B3%
Afternative 2 1 7 3456 1577 45 B3%
Atternative 3 1 7 3456 1577 45 63%

Alternative Preview

id Segment Rules Score |Cover [ |Frequency Probahility
Al zegments including Remsinder 13,504 1,952 14 45% (=
1 et culpmes Excluded 1,747 0 0.00%
morths_customer = "0"
2 = i core Excluded §,003 i 0.00%
rfin_score == 0.000
=/ rfm_score, income
3 rin_score = 12 333 and il L) 436 G216%
incame = 52213.000
4 Sirome 1 £43 551 55 69%
income = 55267 .000
=l number_transactions, rfm_score
5 number_transactions = 2.000 and 1) 533 206 38 E5%
rfm_score = 12 333
5508

Aternatives

.Sn:ags_hl:ds.

m
X

)

®
uio
>
olo
of

EEFEE L EE R LR ERE

A 11 7% 12 dkg e

SHAA]

]_
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.3 Interactive List: response[1] #4

i File 5 Edt J\new Taols £ Generste @@ BB

Wiewver | Gainz | Annatations B Find Seoments
Settings...
E Take Snapshat | Crganize Model Measures... % I Segment Fincder -
| Find segments with: :
[ Organize Data Selections... | 4 High Probabilty

Targetfield: O® response | : =
) Change Target Value... [ MEESINEEE 2 segments_| S H [ P Find Segments ] o |

Target value: 1
B Take Snapshot

il ‘Segmem Rules |Scnra |Cnver ()] |Frequency |Probab|lrty |
Al segments including Remainder 13,504 1,952 14.45% = | =

4 [= months_customer Evcluded 1,747 i} 0.00%

months_customer = "0"

g [Brfm_score Excluded £.003 0 0.00%
rfm_score == 0.000
= rfm_score, income
3 rim_score = 12.333 and 1 g55 456 82.16%
income = 52213.000

j |4income 1 g4z 551 85.69%
income = 55267.000
= number_transactions, rfm_score
B number_transactions = 2.000 and 1 533 206 35 65%
rim_score = 12 333

Model Summary; Cover 3 456: Frequency 1 577 Probabilty 45.63%

ja 134. EE—II XE__TLM

vl 25 24 ofs} AahE ARl isky 22 Rojol X BAE =

Tt REHIAE B A8 A BN Eo| H ALTE] =2 A4S 4= o 85 += 7
ohet A% AER BAIZ 4 JlHUTh

- _'\
Organize Model Measures

Hint: Use this dialog to define the Madel Measures which are displayed in the Vievwer table.

Mame Type Display Diata Selection |Sh0w |
Cover Coverage Pie Chart All Data —
Caover (N Coverage Mumeric Al Data
Frequency Frequency Mumeric All Data
Prokshility Probahility Mumeric Al Data
Errar Error Mumeric Al Data

-Custom Measures
Calculate custom measures in Excel (TMY @ ves © no

| Connect to Excel (TR)... [ Workbook: | |

Mame | Description Showe |

135 29 £ 14 oot 4%t

Microsoft Excelo] A x| = o] QO™ AFEAL A o] S =& Al4bsto] o] &tk I Aol 7Fs5h= Excel
HZeEo Y3s 4 syt
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2. %9 Z5 7 o} Aol 4 Excel(TMIIA AL87H 4ol S5 ALS of 2

. Excel(TM)oll 912 & 2

2= 2 0

=

4. IBM SPSS Modeler %

CRRES

A A A

2.

%] 2] Demos Zt] W 2] streams ot2ljol] Q= template_profit.xlt Y L 5-&

Qs

Zslo] ALY EAEES A ZBHAA Q.

=
|22 Microsoft Excel - template_profit1
EI_] File Edit View Insert Format Tools Data  Window  Help  Adobe PDF
0 A L0 o[ B 7 U |===55@8y , <0
Horifhr N |
F4 - e =IF(H4=""0 L4}-Settings!Flx_1
A | B & D | E F G|~
L
| |
2
Metric: Imported Metric:  Calculated Metric: Calculated Metric:
3| # Use |Frequency Cover Profit Margin Cumulative Profit Target
411 -2.500.00
s 2 e
: ™
M 4 » W]y Model Measures { Settings £ Configuration / | 2 | (2]
Ready HUM

J21 136. Excel 2B X YIANE

Excel 12| Eolli= Al 7He] 91X E7}
CBYZEL Ddo|d e BY 2
Yct.

+ AR AFEAF o] ZE ANl AT B4
- FHL B A AY B YR S5
Bu2 oh yed e e st g

+ o]} AT E S & o]e]

+ 34 o]e). 7452le] & o))

the 4:4]0] of ) ol uhet Uit

Profit Margin = Frequency * Revenue per respondent - Cover % Variable cost

Cumulative Profit = Total Profit Margin - Fixed cost

¥ 9 9l Beolx ZhA g U,
H 8 9 49 B4 A1 94| Bl AR&Alol ol s A LT,

3} 3171

A

-

ELE

) 109



|&] Microsoft Excel - template_profit1 =0/l
@_] File Edit Wiew Imsett Format  Tools Data  window  Help  Adobe POF e e
=1 o - BlrlujE=E =@ % 0 z
el ol
J12 = 5

A | B8 |D] E | F | 6 [ H] =
| 5 |
| B |
| 7 |
| 8 |
| 9 |
10
11
12 | Costs and revenue 7 X
| 13 |- Fixed costs 2,500.00 7
| 14 |- Yariable cost 0.50
| 15 |- Rewenue per respondent 100.00
16 |
|17 |
15 |
| 19 |
20| 4
N = ] ™
M 4 » W[\ Model Measures % Settings 4 Configuration / 1< i | |>|_]L
Ready HUM

21137, Excel 88 QIANE

T4 082 Akl 9 A5zt 2ol slole] A7 ulgYuc,
7h g2 MR T 9 Agimel o] @3S 7} Tzel A S st ul G YLic,
W AP £ e om0l wHgE 2ol & Sy,
5. chAl el 2 Y 52i R Windows 21} EAIES G311} Alt+Tab g 2] thahd B8 Rol2 bl o] 5

S AL,

Choose inputs for Custom Measures

X

Hint: Use this dialog to chooze which model measures wil be uszed by Excel (TM) as
inputs to calculate custom measures.

Inpout | Moclel Measure |
Freguency Freguency
Cover [cover (m) |

02 138 AFBXF MOl SZ0f Chgt /2] ey

Dol A e Eol M Ao B B4R U S WPT 4 AU AHBA A o] S0 fat U Me hg
AR EA DY 9% Folt g b5 e SEotURH D 02 % ol 14 913
2 o] = /\J.LE«"E/\] E E_’_oﬂ ol 1 ol—\,]];].

6. B S ol A 2t Yelof s W= 2 W gl(n)S A5ty Fele Sk Al L.
o] o] 204t AEE(E W U (M) 24 0B 2
7. 29 Z= 4 thek ARjollAl Eele Felstol ialy 2.5 Holg dejol=akiAlL.
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.Organize Model Measures

Hint: Use this dialog to define the Madel Measures which are displayed in the Viewer table.

Mame Type Display Diata Selection |Sh0w |
Cover Coverage Pie Chart All Data —
Caover (N Coverage Mumeric Al Data E
Freguency Frequency Mumeric All Data m
Prokahility Probahility Mumeric Al Data E
Error Error Mumeric All Data |:|

-Custom Measures

Calculate custom measures in Excel (TM): @ vesz © o

Cornectio Excel (Th..| Workbook:  [iles\SPSSInciPASWMadsler] #iDemas\Classification_Moduletemplate_profit <t |

Mame |Description |Show |
Profit margin Excel calculated proft margin E
Cumulstive profit Excel calculated cumulative profit E

O3 139. Excelo| AHEXLF2 X E EAISHE 22 F 7 Chet &t

oA ol M| S=7F M B2 F7hE Al Bdlo] o] EE wjufrt opA] AldHE U T

.3 Interactive List: response[1] 24 g
| | Fie i Edit o View Tools ¥ Generste @ @ ] l_?l

| Viswer |[Gains_:| A.nnotatinps.l
(IS § L]
B Take Snapshat | Seqment Firder-
Find segments with: High Prokahilty =
S =
Max. no. of neww segments: P Fir

Targetfield: O response

Target value: 1

icd Segmert Rules Score ‘Cuver () Freguency ‘Prnbabi\ﬂy |me'rt margin ‘Cumulaﬁva |
Al zegments including Remainder 13,504 1952 14 45% o o} -

=l months_customer

1 Excluded 1,747 o 0.00% -8735 -2,500
months_custamer = "0"

= rfm_score

2 Excludad 6,003 o 0.00% -3001.5 -2,500
rim_score == 0.000

R X+ |BlT*

= rfm_score, income
3 rim_score = 12,333 and 1 553 456 82.16% 453225 428225
income = 52213.000
4 |Bimeome 1 643 551 85609 547785 a7 501
income = 55267 .000
= number_transactions, rfm_score
3 number_transactions = 2.000 and 1 533 206 38 B5% 203335 1178345
rim_score = 12.333

=

Model Summary; Cover 3,456: Frequency 1,577 Probakilty 45.63%

&

a2 140. izt =8 RO A== Excell] AHEX H| £

Excel W1 £ Hsto] sk 40 A4 Ho) ZES 44T 4

syt

30

A 11 A kg 2 (AHEY £5) 111



Excel HEZ|E £+H

IBM SPSS Modeler} i3t 22 Fojot 37| AL§5}7] 913t 7| £ Excel W15 2] £ 9} 37| Al 3Lt AL AL
A A A ApAle) R =2 2 At & 4 A&t oS Sof, Bl E e =0 u] o] ALgAte)

o

= L -1 O =
2 7o) 3skA) ekot +7o0] W@ 4 A&yt
G 7|& HE e ES A AU AR 235k ™ ok S Excel 2003 .x(t JU| RS AFH8-5Fo] A2 slof gy
}.
A EG R o) MBAGS ALG 3] 7| 2 B ES £45kT A 1O ek B35 Hol g ulo| sty
W k32 SAsHAIA 2.
1. ti3ty 55 Folo =4 vpolA B S & 7445 At Al 2.
2. 25 74 o} iAol 4 Excel"™] A& FTHIA 2.
3. template_profit.xlt Y A5 HEistil Q7| & SHcto] ALY EAIEE AASHA A L.
4. 4% 1A EE HEHA 2.
5. 14 ¥] &2 3,250.00°0. 2 W5} ¥HgAG 4912 150.002. 2 W3 A 2.
@ Microsoft Excel - template_profit1.x|t E]@
@_] File Edit View Insert Format Tools Data  Window  Help  Adobe PDF
i.ai’ﬂ’inrial - 10 - | B I g|_§§__§_gg|i§% e
sl
GAIN_1 - A 150
A | B | O | E [ F | 6 | H | [
i |
5 |
6 |
7 |
8 |
9 |
10
1]
12 | Costs and revenue 7 A
| 13 |- Fixed costs 3,250.00 7
14 |- Variable cost 0.50
| 15 |- Revenue per respondent I 150.00!
16
17
18
19|
20, L
21 T B S | . - -]
W 4 v wy Modsl Measures ) Settings { Configuration /[ <] m |
Ready HUM
2 141. Excel 8 AIAMES| +FE &
6. A E HZ EE 1183 1 11 o] 2.2 AFE5lo] A AEHA Al L. Excel 2003 .xit EALE 7HA| 1 Q=
L TICRNES
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Save As @ﬁ
Save jn: |@ Classification_Module M @~ | Q X i B3

= IEl:emplate;-mﬁt1.><Il:
: @templategmﬁt.xlt
My Recent
Documents

= Tools =

G

Desktop

My Documents

My Compuker

-
- File name:  [kemplate_prafit_3250}xI v [ s |
Tl Tekwark —
Places Save as type: |Template £ %Ity [vl Cancel
- 2

2l 142, 3% Excel HE2|E X
7. Windows 2 ZA| &S AF25HALE Alt+Tab=S 58] 1S 55 Hol2 thA] o] 534 Al 2.
AHEAL 9] S eof theh A e tf3} gAtoll A AL S E
8. el S /g th&} AgAtol| A &lZ SEsto] i3ty 55 o
o] o= Excel IZY EE 4ok 3t 71| 2hda ¥ gk EA517]

1. O Hw

El2 ot 22 olo] Weai7] L} Excel 2 ARI5}ol el ze 2o e 39S AT

5 Interactive List: response[1] 44

e e Sy we Do (@(D)(0 6 (@0
|E|L,G_a_ﬂ.\| é\nnetaﬂm;]
—

& = ~Segment Finder -
Find segments with: High Prokahilty =

Target field: 0@ responze
{4 Max. no. of nevw segments: W Finc s
Target value: 1 :

icd Segmert Rules Score |Cnvar (n) Frequency |Pmbab\|ily |mert margir |Cumu|aﬁve |
Al zegments including Remainder 13,504 1,952 14.45% i} o

5 |Usmentha.customer Exciuded 1,747 ] 0.00% 8735 3,250

months_custamer = "0"

2 | ©rim score Exciuded 6,003 ] 0.00% 30015 3,250

rim_score == 0.000

K xX|els|n|rF

= rfm_score, income
3 ritn_gcore = 12.333 and 1 555 456 §2.16% 68,1225 B48725

income = 52213.000

o = income 1 643 551 &5 69% 82,3285 147 201
income = 55267 .000

= number_transactions, rfm_score
3 number_transactions = 2.000 and 1 233 206 36.65% 30,633.5 1778345

rim_score = 12.333

Model Summary; Cover 3,456: Frequency 1,577 Probakilty 45.63%

a2 143. et S5 FO{0| HA|Z|= Excelol M =T E AFEXL Fo| £

24 ME

thaka A B9 LEol A8 S1o) BRe Agshel e Avsk slol e malo] AYARS AAEHAIALL.
thetd Al Bt AAEA HAE Qoo AgAFO 2 Bobzt 4 &Lt
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df|o]| A= telco.savel= ©|o] E] 1} ‘% ZZ38}+= telco_custcat.stro]ghe AEZ S ARE U T o] 25 ok
2 IBM SPSS Modeler A 3] 9] EﬂE g E o ALYt Windows A& H 2] IBM SPSS Modeler o2y

ZL—-—OHH o2 Zrof] M| AS 4 &5 UL telco_custeat.str AL streams Tl E 2] o] 145U},

o]
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AEY TN
1. Demos Z 0| A telco.sav TL S 71|17 = 5A T 22 L EE F716HIA 2.

‘o

=2
. —_— t’; — o _[L

telco.sav Type Dermographic /7 custeat
+



oo e
wpes | Fomet | Annottons.
h',_ 1 / h Read Values Clear Walues Clear Al Values
~ Field lMeasurement Walles Miz=zing Check Rale
{} gencder &3 Mominal o1 Maone N Input e
{} reside y Continuous [1,8] More “w Input
{}tollfree 8 Flag 1m0 Mane b InpLt
{}equip 8 Flag 140 Mone N Input
¥ callcard 5 Flag 11m M
Default
{} wireless 8 Flag —— et
@ langrman f Continuo Select all Continuos
%tollrr_mn %Eon’ﬂnuo SalecERGne Categorical z‘
@ view currert fields  ©) i Select Fields k Flag %
L|i‘| Copry Ctri+C Morminal
% Paste Special... Cri+y Ordinal @

Clear Yalues Clear Al Valuss

Field Meazurement Walues Mizzing Check Raole
e AT ERIN i ray (=] e o I[.'JUI. Y
{{F} loglong f Continuous [-0.10536... Maone h" Input
& logtol & Continuous [1.74914... Mone N Input
Q} logjecui f Continuaus [2.73436... Mone b Input
@ logcard & Continuous [1.01160... Mone N Input
Q} locpvire: f Continuaus [2.70136... Mone A" Input
& Ininc & Continuous [219722... Mone N Input
{:} cLstost &5 Maminal 1234 Mone @ Target
{:} churn ‘5 Mominal 01 Mone “ Input b
@ view current fields  © View unused field settings
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Ed Demographic

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

_ Field Fitter [ Field
region YT region ot
terure M tenure |
e — age
marital e marital
address — address
incame e income
ed — ed
employ — employ
retire — retire
gender —_— gender Ed
@ view current fields  © View unused field settings

a3 147. 2+ SA3H HE HEE
(= ofefot BES A9t 9 o) Beof e e Pe o A YA B so) ALgE B
=2 A 2w Jayt))
ALY oA B 9 3T ANSH S AEsA L. O, FET L Ao 443 TPE
A =
Model name: @ Auto ©) Custom
m Use partitioned data
|8 Build madel for each spiit
Procedure: (@) Muttinomizl ©) Binomial
rhdultinomial Procedure
hethioc:
Base category for target: 1
Model type: @) Main Effects  (© Full Factarial © Custom
Mol Terms:
- |
4
E Include constant in equation
07 148 2 4 HE
el gt 712 H3E 12 FAAlL. 2Eo] 7[eF 22 7] AjH]| 0] ZFQ1SE 17 at vl w et o},
A7 oA AR7F REE Addstal 282 HEe o2 113 &8 gl dAtoll A E/rE S AEsHAl L.
Al 12 % Al A BR (G 22 A 2]9) 117



Ed Logistic Regression: Advanced Qutput

D Summary statistics D Parameter estimates

|___| Likelihood ratio tests Confidence interwal 1 :

D Azymptotic correlation D Leymptotic covariance

D Goodness of fit chi-square statistics |§1 Classification table

[ heration history for every i : stepls]

|__| Stepwize variable loadings D Monctonicity measures

EI Information criteria

(8] [ cancet || tiem |
a2l 149 £ 34 M=
DGl Xko}H 7|
1. =2 Agsto] RS YAsilAl e, BEle @22 g 31o) Bl Fel| Eof 2 bR T AlRARY
HA oA QEZ GExe WYH Bl L EE S5l ol 7|5 HEsi Al

wdl ge gl Yo 2wz e g A o] AFE WA S BAIR T v Zle) Zhse wE
ow 1 F ohif= A A AlRARG O] A A] = 7] | YT U 2] Al 7He] B Alofl thsi A= Al AL
ol EAIFUH 3 32 E3 A AMH|AE U= A SdUH
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Ecusteat x|
y s File & Generste & Wiew @m

(E A L,
E- Equatlon For 3 o
0.02157 * address + =
05556 * [ed=1] + Predictor Importance

0.7185* [ed=2] +

| 0ET29*[ed=3]+

e [4B4T * [ed=4] +
0.05133 * employ +
0.05447 * reside +
+-1.551

Target: custcat

=8 Equaﬂon For 2
003633 * address + employ—|
247 * [ed=1]+
-1 508 * [ed=2] +

§-0.9709 * [ed=3] +

o DETES * [ed=4] +
0.02633 * emplay + address
01477 * reside +
+ 0.04901

- Equistion For 1
| Base category
-+ 0,00000000000000000000

reside|

E- Equatlon For 4 0o 02 04 08 08 10

0.02184 * address +

3762 [ed=1] + {

1,953 % [ed=2] +
{14537 [ed=3]+ Least Important Most Important
L 05843 * [ed=4] +

0.0424 * employ +

0.2576 * reside +

+ 01506 - “iewy: |Predictor Importance =

02l 150. 22 Aot Aot 7|
QOF R (ThE AL Alolof|A]) T/ & R elo]] ofaf) AFE-& = dH (Gl Z5)S EA] 2yt oj8jdt 2
= A2 GA AE S 7| S0 8 sho] HEE BEoH Al2eteE AlE Zﬂ J| Z5o] obdyrt.

Al 12 % B4 12 B8k} 228 5)7) 119



Ed custeat
L | lub File  §) cenerste &F Wiew

.4

o Analysis
E-Fields
E Target
&) custcat
E"Inputs
'f address
'f ethploy
f reside
= Build Settings
E----Use paritioned data: falze
Calculate wariable impartance: true
' Calculate ravw propensity scores: false
Procedure: Multinamisl
E----Base category:

02 151 04 3 92 WES wolES 2Y 90
T3 o] EAHE §Be Bl o] 13 29 tfat gaol A Ae 4ol wret e

P NS S YRE O Do) 2 Fo] St H ] HAIES EASH: Aol A M 2oklych.
ol Hlio] 7| F 02 g Y e Al g

AZNSE A GE RS ANSIA R Y T FESHE WS BE 1L 7P QurEel Dol AP
Zo|m] o] &= a2 Afu| 2ol sgshs gt

f} Generate Jiiew

rs
Case Processing Summary
H Marginal Percentage

Basic service | 266 | 26.6%

E-service 217 | 2T
custeat | -

Plus service 281 | 28.1% |
Total service | 236 | 23E% |

2l 152. #|0|A H2| 29

|J

st dolHE 7|Ee 2 g, B E IS g Bdof 2] 5HH GAJof 281/1000 = 28.1% H|- &= SHF5 T}
g 8 g o= e ¢ 9l 27 JEE Zshch a9 S g BElo] ATE AFS-She of| &1} ]
wato] mdo] Agzte] Hlo]El S AFE-5to] Pt 2 ZFQISH=R] dotE 4 Q1G5 Utt

g eHo] ofg &0 9l EFH = AFEAFe] mdlof ths) T Aol 39.9% 2HIE ATHE BAISTH
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£35] o] mele A Au| A LA(HF 4)2 AEsHs Hl SEsht E-Au] A A 2) Alahs Hl o)
9 B2k W% 20) o] sl o Lhe AT g AsHe A9, Y 1AL AEE 5 Y the o Sus
£ stofo} gtk

. custcat .

t:’} File @ Generate &Eiew

[Suml Sibioe= Esﬂrgﬁﬂém_@%

[a]
Classification
Predicted
Basic E-service Plus Total Percent
Observed Service service SEervice Correct
Basic service 122 g 75 E1 459%
E-service 28 10 65 a1 46%
Plus service faiz] g 133 a1 47.3%
Total service 47 12 43 134 | SE.8%
Overall 3 E% 3 8% 3 9% 327% 30.0%
Percentage
=

02l 153. ERE

of| S didoll upet Zeo] ARg2Le] @ ol e shA| A3t 4= Q&Y ol & 501, W 29] A& AlHoh=
o Aol gl A4S, g B2 S 2T AJYrt o] = E-AJH| A7} =9]0] A9 gl= 5718 HY 4 U5
yrt.

o & 0o, B2 E(ROI)0| 7H =2 11 70o] ¥ 3 =491 749, o] Rl ARS8 AP} Y5t= A EE AT
o4 dEY

Rdlo] AA| = glo]Ejof Arb A3tetA| HrloteH RdlZ A4S o aig S o3t AAtol| A aE2 AT

AHEE 4= Qlojof 3 T} IBM SPSS Modelerol| A AH-&-5 E‘H]a " o] 4~ % A Edfjof oist A2 A3 dA
39] \Documentatton o2l & 2jof| A /\Pﬂ 7??‘13_} IBM SPSS Modeler &1 E]% Oh Afof L2k %%qu}
[e3]

=
SIS BB A4 B A S5l 27 8 715 S0 8 Al mE ADAEE SAD F

o},

A 124 A 1 BR(cHE 2448 2)9) 121
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A 13 4 SA MH] A A ZAHE HHLE (0] X A8
SRR

2 AH 91?1%’—‘4% A de ZHE 7Hto 2 YA E 5 B Hoh= 54 7|HA Yt o] =AY 3] 2} H] 5514
b 22F thAl M ‘3H LT S ARSEY T
o] aj|o]| A= telco.savet= o] E Jﬂr A& ZZ3}= telco_churn.stro|gle AEZ S AFESHU T o] 8|5 ot

IBM SPSS Modeler A %]9] o2 tjgl 2o § *LJE} Windows A2 M 3+2] IBM SPSS Modeler T2 13
S0 g2 Zro) WA AT 4 Q<E5UTH telco_churn.str Y2 streams T E o] Ql&UTh

ﬂ-JE

LJ rlo

A5 =01, SAAUARZ} A AN A WA U7kl Qe 217 of] tisl A4 shal g U th AH] A o] & o] g &
AHgsto] ThE AlS AR HhE 7hs/gdol e IS S 4 oW Vs o W2 S HRSESR AbE

AR Ao = AU

of oflell A= a1 2) LA (MU A A S-S v = A 2) S 5517 SISt AR el o] Efel] 2 S Btg T, didol
£ 7)) 3 WF7} 9lo B2 o]g RElo] prqq o5 7 s tde] A9, o o] il A4
#%GQE}. AHAIRE 7 E= 115 H|o] 2] 9] TA)| 12 §41 A7 27 (E}%Jiﬂié'sl

)1 o gL FESHY
Al
AEZ AY

1. Demos ZTjoj| A telco.sav TJJ-OE‘% 7}31 7= EA ot AA L EE ZTLSHAA L.

teleo.saw Type important features Missing Waue Imputa.. &) chyrn Analysis
I ei
+
+

m
.
>
&
l
pe,

Fa ..— “ -“\.__. '"x
B L.,JE \Ley BEEE
crwrn 28 Fields churn Table

mm
Eig

churn

02 154,08 2XIAE S EHS ARSI DS BRoH HE AT

2. 4% ES F715l 1 WES Holsta BE 24 fFo] Sul2A APH A HAAHIA L, oS 5o,
gro] 09 10) o] WEL Zej1 2 715 4 9o} A e B4 WEL £ o) gho] I g
"Eg ks 2ol | FEgU,



Ld Type

o\
G
ax
' | (o]
Types  Format | Annotations
e W e e |
h‘:, ,.,_:. [ !’ Read Values | Clear Walues | Clear Al Yalues
Field Measurement Values Miszing Check Rale:
{} gender &) aminal o1 Mone N Irporst 1]
{} reside f Continuous [1,8] Mone N Inpt
{}tollfree 8 Flag 1m0 Mone N Input 3
{} equip g Flag 110 Mone S Irnpoust
<% callcard % Flag 110 M
Default
{} wireless 8 Flag — | Sl
& longmon |47 Continuo Select Al Continuous
{ﬂ%tollrﬂon % Eorrﬂnuo Select Mone Categoricsl E‘
@) View current figlds W Select Fields ’ Flag [%
L|'I'_'] Copy Ctrl+C MHominal
EE Pazte Special... Clri+y Ordinsl @

Y RARE 2H0/1 5)8 7H k5 BEof e 542 MAstel g & SciS Ystel ES 1RO
2 HUT 02 Shift 71 2 Aol 4 DR EE SRS ALgSlo] MY F 7|E BT MESHIA Q.
%

Clear Walues Clear Al YWalues

Field Mezzurement ‘Values Mizzing Check Rale
e A" SR m riEy g MU E I[:Jul. e
{ﬂ*} loglong fﬁ:orﬂinuous [-0.10536... Mone A Irnpost
3 logtoll &7 Continuous [ .74914... Mane N Input
@ logecui f(:orrtinuous [2.73436... Maone b Inpt
{;I}} logcard &CUrﬂinuous [1.01160... Mone S Irnporst
@ logire: f(:ominuous [2.70136... Maone b Inpt
$# Ininc & Continuous [219722... Mane N Input
{} custost &) Mamirsl 1,234 Mone \ Inpt
{} churn 8 Flag 1m Maone @ Target |

@ view current fields  © Yiew unused fisld seftings

Cancel

[ =

02 156, MHIA MIZAHS BHRE D2 TEOf TSt 2 47 U o8 M
4. BEMY Y =CE Y wto] APSUAL
YEME =E2 AL o Zu 4 T B9 Balste] 88 BT 2718 b ol SW4 v
o2 AL 4 YEuIT
5. AEYS YA
6. 27 BY U712 A1 A vlirol A WS Meisto] BE =S YASHEAL
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churn
i . '.:. Fie £ Generate
E 4 ﬂ Generate Modeling Mode
Moclel to Palette
Fitter... [\}
ST WA WS
' Rank Field leasurement Importance “alue

E] 1 Q} tenure & Continuous Ii‘ Important 1.0
|?| 2 Q} loglong f Cortinuous |E| Impattart 1.0
m 3 Q} e &) Mominal Ii‘ Important 1.0
E'l 4 @ loncten f Cortinuous E| Impartart 1.0
m 5 Q} employ & Continuous Ii‘ Important 1.0
|?| G @ longmon f Continuous |E| Importart 1.0
i 7@ internet gy Mominal [%|importart 1.0
|?| g @ ECiuipmon f Cortinuous IE‘ Importart 1.0
m 2] Q} e ﬁ Continuous IE Impottart 1.0
¥ 1083 ehil @5 Mominal (%] importart 1.0
|?| 11 Q} acddress f Cortinuous |E| Impattart 1.0
E] 12 Q} callcard 65 Mominal Ii‘ Important 1.0
|?| 13 Q} cardten f Cortinuous |E| Impartart 1.0
W 14 85 ed ol ordinal [%]mportart 1.0
E'l 15 @tolnen f Cortinuous E| Impartart 1.0
W 16 85 custoat gty Maminal [%]mportart 1.0
|?| 17 @ woice &) Momiral |E| Importart 1.0
m 18 Q} cardmaon ﬁ Continuous IE Important 1.0
il 19 &% logtall &7 Continuous [#mportant 1.0
|§1 20 Q} wireless &) Mamirial IE Impartart 1.0 - |

Selected fields: 27 Tatal fields available: +1

| B=085 [+ =005 [=]<0s

3 Screened Fields
Field Measurement Reazon

D Q} retire 65 Mominal Single category too large
D @ locpwvire f Continuous Too many missing values
D Q} logecui ﬁ Continuous Coefficient of variation helow threshold

gl 157 HEM

telco.sav T} o] T E ©j|o|E]7} A H] A A ZA}E vl 11
2 AFgs}7lo] 223 2102 7HE5 = Hlo| et A

of o) 204

7. DE A tigt Aol M EAIE BE HE R

B = COjA TEf S M4

8. 44 Wel C 8 43 ol ARTHIA L.

Generate Filter from Featu...

tade:

Selected fields

Top numker of fields

@ Include

@ li‘ Impoartant
D arginal
r_—l E Unimportant

Importance grester than: 0

@ Exclude

£
10/

GE7

-
¥

[ Ok ][_Canc:el_][ Hela ]

123158 5R HE
9.tlolf HE =

e

=
=

xj] 13 ;g- EA]

o

L

7 o 20| 583 212 obgUch
9% 4 Q&
2.2 Hesa g1 22YsHA L

/8 ZE =Tof dAsH Al 2.

| Au) A A g AHE uhRE S (o] g 2| A

g 37EA) 125



dloje] 4E =E2 AT AYS TR
10. tlole] HE Betexo] F4 dlloA % &8 A& 295 LE3ake A £A 2 dE FEsHA L
W 2 o] El7h e BE WEE et 4 glgUth o] A9, Ssjob st YT WEE g H|
50% 0|2l logtoll} U Tt
11. logtolloll thet A=} th=]oll M 214 & St AI 2
Data Audit of [28 fields] 72
\@ File |5 Edit £ Generste
Budit | Quslity _' Annatations
Complete fields (%) Complete records (9%
Field Measurement Outliers Extremes Action Impute Missing Methiod % Complete “alie
{} laetall f Cortinuaus 2 0 Mane [Mever = [Fixed 475
{}tenure f Continuous 0 QO Mone Mesver Fixed 100
{} age f Continuous u] 0 raone Blank Yalues Fised 100
{ﬂ} address f Continuous 12 0Mane Mull Yalues Fixed 100
{} incame f Cortinuaus 9 G Mane Bilank & Mull walugFi=ed 100
red ol Ordinal = | iy Fixed 100
{} employ f Continuous g 0 rone Specity Fimed 100
4% equip % Flag - N Fixed 100
{} callcard 8 Flag - - Merver Fixed 100
{ﬂ} wireless 8 Flag - - - Merver Fized 100
{ﬂ} longmon f Continuous 18 4 Mone Mever Fixed 100
@tollmon f Continuous 9 1 Mane Mever Fized 100
{ﬂ} equipmon f Continuous 2 0 Mone Meswver Fixed 100
{ﬂ} cardmon f Cortinuaus 11 3 Mane Mever Fixed 100
{ﬂ} wireman f Continuous g 1 Mone Merver Fixed 100
{ﬂ} lancten f Cortinuaus 20 4 Mane Mever Fixed 100
{ﬂ}tolﬂen f Continuous 18 2Mane Merver Fixed 100
{} carcten f Cortinuaus 11 G Mane Mever Fixed 100
{3 vaice = Flao - -l Merver Fixed 100
13 159. logtollof CHSt A2} CHK]
12. o3 7ol dixofl sl gt 5 Eh S M Est Al 2. &2 2 Aol tisl] a2 A=stal &l
BRI RS
S st tiz)E ghol AA) vlol o] A ghe] Watol| of g2 nA|A| syt
Imputation Settings
Field: lagtall Storage: {ﬁ:*} Real
Impute when: éiljBIank & Mull Valuss 'j |
Impute Method: ;ixed "_l
rimpute Fixed Yalues-
Fixed as: :Hea_n
Mean
Mid-Range %
|Constart
[ Ok ] [Cancel] [ Help ]
a8 160. X 27 M
13. dlo|e HE Behex F follM A5 £H e EE AY/GSHAIL. o] & Pl = HwolM thas
ah4l Al 2.
A > AE SE T
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[@ pata Audit of [28 fields] #4
laFile |5 Edt ) Generste =
;@"'r—gualﬂy ] Missing Values Superode %
Eoibleteticld it )s Mizzing Yalues Fiter Mode 2%
Fieldl Mesipivallesssleativon Exdremes Action Impute Missing Method | % Complete walicl

@ logtall 0 Mone Elank & kull Yal... Fixed 475 o
@ tenure 0 Mone Mewer Fixed 100

age 0 Maone Mever Fixed 100
@ address 0 Mone Mever Fixed 100
@ income B Maone Mever Fixed 100
@ ed ol = - Mever Fixed 100
@ employ L ocle 0 Maone Mever Fixed 100
@ equip &D—Nﬁfna\ = |- Mewver Fixed 100
@ callcard &) Mominal - - Mever Fixed 100
@ wireless &) Mominal - - Mever Fixed 100
@ longman f Continuous 18 4 Mane Mever Fixed 100
@tollmon f Continuous 9 1 Mone Mever Fixed 100
@ eguipmon & Continuous 2 0 Mone Mewver Fixed 100
@ cardman f Continuous 11 3 Mone Mever Fixed 100
@ wwireman f Continuous g 1 Mone Mever Fixed 100
@ longten f Continuous 20 4 Mone Mever Fixed 100
@tolnen f Continuous 18 2 Mone Mever Fixed 100
@ carcten f Continuous 11 & Mone Mever Fixed 100
@ waOice &) Mominal - - Mever Fixed 100
@ paer &) [Morminsl - - Mever Fixed 100
@ internet &) Marminal - -l Mewver Fixed 100
@ callwait &) Mominal - - Mever Fixed 100
@ confer &) Mominal - - Mever Fixed 100
5 ehil @5 Morminal = BE Hever Fixed 100
@ Inglang f Continuous 4 0 Mone Mever Fixed 100
2 - Ininc: & Continuow : k] 0 one [ever Fixed 100 TR |'

L E MM

a2l 161. 254 =33

i=l

ES
= st Aol A ER 2715 50% 527 HelS 2YHIA L,
7t 2S5k il gt Al ST @4 2E- iH Aof EAFHYTH
14. 53 =55 BF e Eof A2 2.
. Missing Values SuperMode

Generste Supertode for:

@ 2l fields Selected fields anly

Sample Size (%)

a2l 162. B2 37| K™

15. EXAEH R EE £ - Eo E7I5HIA| L.
16. X AH - Tof|A Bell ]S ZF2l5to] o] L2 AIHE HESH A 2. o] §F ZEA|A FHolA AR HH

A 13 4 B4 AH| 2 A ZAE vhpE 2ol 8 27 A8 871 2A) 127



Echurn

ol [ [ :
Fietds | Modkl | Expert Anayze Annclations

Model name: @ Aute © Custom
@ Uze parttioned data

[/ Buile madel for each split
Procedure: ©) Muttinomisl

~Einomial Procedure

@) Einamial

Method:  |Forwards

Categoarical Inputs:

Fisld Name | contrast

Eaze Category |

X\ ta

@ Include constant in equation

[, aK ”b Run] [ Cancel_]
02 163. 2 M Me
17. 427} ol B S HEVL RES Mes i 28 FYshAle. 13 23 oiat bt BAg U
18. 13 22 djst Aol A BA| RY 02 2 tAnlchE Agjsha Al @, shE Al 3|2 9 B 7S
Hejsta el 22shiAle.
ﬂ Lugistié Regression: Advanced Output I
Displary: @ At each step © At last step
m lteration history m Parameter estimates
|:| Clagsification plots |:| Hosmer -Lemeshow goodness-of-fit
[ I for exp(E) (%) 95 e
|:| Residual Disgnosis
2 e \rj :
Classification cutoff:
[ ok ] [cancel | [ e |
08 164. 3 M M
oy R
1. 2228 e Eox Agg Z2Ysto] R 2HaHiAl L.
w1700 AEY P A0 F715) 1 @ 2% gtk Aol Qs Rl e Eo) & Fohg U A RAIYS B
R e -l [EPEEERNE RS SFh ww Ae.
RoF e (Ch2 AR ARoloi|A]) 4 R welof of & ALg5 = Qe (oS4 WE) e BAIFH T} o]2is 1
i AxE A7 7[9E 7] F0 2 slof Aejd B oju] TstES A|EH 1 ﬂ F50] opg
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Ed churn

[‘( }Tﬁ Filz @ Generate

Summary | advane

e Analysis e
& Fields
I?--Target
8 churn
E|--Inputs
ﬁ tenure

& ethploy

ECuip

8 callcard

& cardmian

8 woice

8 internet

ﬁ Ininc

- Build Settings

E""Llse partitioned data: false

g""CaIcuIate variable importance; false
E""Calculate rawy propensity scores: false
é----Procedure: Binamial

23 Wl BAEE G2 2AAE wco] 13 2 ojsh Axjol A AgE g o] nje} T YT A B
AEE o 2 B mat el m ol 4 9 HAIES EAsHE o] A 23] 2 oklutt. Eat st o4}
o] Q2 WET} ALE 2755} o g Alo| A% AElE| 2] ke et Ao ARl 9o Behe] 45 e

A 13 % EA Al A ZAHE u s 317 (o] 2X| A8 57 2A]) 129



Ed churn

| };‘" Filz @ Generate

Logistic Regression

Case Processing Summary

Unweighted Cases(a) | H || Percent
| ncluded in Analysis || 1000 1000
Selected Cases Missing Cases | u] 0
Total | oo 1000
Unselected Cases 0 0
Total 1000 | 100.0
a. If weight iz in effect, see classificstion table for the total number of
cages.

Dependent Variable Encoding

Original Value |Internal Value

Ho 1]

I ——— [+]

221 166. #l0| 2 X2 22
2. A0l 2 2] Qofoll o ofeh = AT Bl B 0: AR BF ofele] RREES EAT 4 &Y
€8 7 e 2% A4 meln vl o) 7127 F S Qe W 2l %, o) 347} gl R A
A, d ele WMol BE 28 028 o S3huc 2R A2 B R 8 72690)
o] S} G| ZE 3Tk o] geto 2 U mele| JoEs
R TR EERE T
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Ed churn

& ‘u? }ﬂﬁ File ¢ Generste
ﬁw e J Advanced
| Y
b Initial -2 Log Likelihood: 1174394
c. Estimation terminated at iteration number 4 hecause parameter estimstes
changed by less than 000,
Classification Table{a,b)
[ | Predicted
churn
| - = Percentage Correct
|| Observed Ho |Yes
Mo [726| o 1000
churn —— .
Step 0 | _.?33:2?{5. D. .D_
Overall
T2E
Percentage
|| &. Constant iz included in the model.
b. The cut value is 500
Variables in the Equation =
IC mn T T ] — — 1l |
I — [F]

J2167. ERE-EZ 0 A
. o]A] ol 2 AT E5}0] B2 1: U = ThHA

o] 2R EL 7} BAIA o) Z W47} F71d
£ 5 5 ) S0l A olu] HulA A2
e,

=:]
wf ol ceh A3k EAIS U o o Shuto] o Sk AR
& s 22 o S0l A = E7E0.0%0014 29.9% = % Fils

A 13 7 Al AH|A A FAHE vt (0] 7 22| AE 3] 24]) 131



Ed churn
§ 'T\F, lad File &) Generate
Cl_ass'rﬁci!tinn Tahletlaj =]
Predicted
| churn
| T .| Percentage Correct
Observed Ho |Yes

No (g6 53 820
churn - - - B

Step 1 | \'es. _1 92 | 82“ 29.9._

Overall
750
Percentage

No |657 || 69 a05

churn T .

Step 2 | Yes||160 | 114] 45|

Overall

77

Percentage | |

Ho || 661 63 M0

churn - = . -
|stepa L | \'es:153- '121E 44.2. =

I — [F]

|J
o
~
o
[e'c)
M
Jn
==
T
J
~

= oA DAL g AlehE A S EA I%ME} o] Aol A Lt Fo] T o] Relof 7} | SHSE
g artgloy wadE Y 1HlA Xil*XPE HHLZ] Qb= 17—‘1‘94 Ye =71 91.2% 2 oF7F Woby x| qt
2 A FAE v 0] o gk A2k = 2] 0%l A 471% % EorlEUH ol= aﬂitﬂ#%‘ AHE-5}HA]

o 2 g mdof H]sh {9 A<l 7H*4E°‘L4E}
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Owverall

Step 1(a)

a7
Percentage
HNo ||E57 =] S0.5
churn
Step 7 Yes ||144 | 130 47 4
Overall
787
Percentage
Ho |662 | 64 912
churn
Step 8 Yes |[145 | 129 471
Overall
791
Percentage
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Market_1 [Market_2 |Market_3 |Market 4 |Market 5 |Market 6 |Market 7 |Market 8 |Mar
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Fill in fielcks:

&5 DATE_
>
Condition;
E@ELAHK(@FIELD) = |E
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Replace with:
to_date(DATE_)
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Select a setting:

General These settings control the format of date and time expressions in the current
[ 7 stream. Click Save As Default to use these settings as the default for all your
|Date/Time
streams.
Number formats
Optimization Import dateftime as: @ Date/Time © String
Logging and Status
S Date format: MON YYYY x
Layout — B
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CrMarket 3 P Cortinuous [11653,50... Mane ©) Target
Oimarket 4¢P Continuous [4571,179... Mane ©) Target
{Market 5 &7 Continuous [2205 6611 Mone ©) Taroet
3 Totsl & Continuous [536413,2... Mane ©) Target
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3 print & Continuous [18081 .2,... Mane " Input
{:} SErviCe .ﬁ Continuous [15,68] Mone N Impt
{3 WEAR_ @5 Mominal 1959,199... Mane ® Nane  |=

(@ wview current fieids  (©) view unuszed field seftings

s

8212 o= HE 4F
. IBM SPSS Statistics TFY AA = EE oA A Q.
. B0l A mail, page, phone, print ¥ serviceo] tist IS dd o 2 HAHFAA| Q.
.menol| gt Jgto] o= A1 BE Yz Z=7} glg 0o 2 HAEG=A] RISt L.
;S Zs P“/\]E

HHH O 1= e XA 7] 2 AT AL

Noopwpp

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

Select an iterm:

General Method: E_E}e:pert Modeler i
Cutput
hocel Type
© All models

) Exponential srmoothing models anly
@: ARIMA rodels anly;

[« Expert Madeler considers seasonal models

Al 15 & 7HE =T oj o S (A A

A
A AHE 2 7oA AE = 2127} AdElE o] Q=] ERIsHAl L.
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Outout Settings  Summary. Annotations.
Heddrwéeas + ~-BLEEBE =

Model Information

E Seties
Title Model Building Methad ARIMA

Termpaoral Infarmation 9
i Mon-seasonal p=0,d=0,0=0; Seasonal p=,d==
Title Fumber of Predictors 2

lv[@ odel Information (1 model Fit MSE 7,212, 096.825

AT Demdictar mnarkan

02 214, RS B MAT|0)M 5 RO o2 M
10. #91& 2Yslo] B Y7 g oM AL,
11 A7 74 =22 A1 Age FLsHA L.

40000

men

300007 — §TS-men

20000

10000

0

A F7HA o] A stF o2 A/ste] o] Rl e /NS

e
Ho
in)
rlo
ru
ie)
&
I
)
g
=<}
>
i
s
R
_0|L
k1
e)
i

2g o ARESR L AT SE ot A FREo e Hastd 4 9)
ARIMA E_Ei:]_ol E‘] L]-% 7;\]0 (\):}‘%‘E]%\']_O__D_E_ %]_:D]_;_q_
oS3 AT,

Yct. ol Z 17k e
o] ool Al uhde] @

ox
ot
ko
i)
filo
_>|:
ofo
—O|L
3
>
L
Loy

12. Q12 2esto] A7 EE 32 BoMA L.
13 AAY =EE A3 Be §4 U HesHAl L

14, AZEE nle)2 B MRS HYjst ghe 122 AN
15. 4] wlef gk AR ejThe Aesti AL,

16, AWE 2Ysto] B9 US| AYFHIA L

17. A% 74 = ES A3 AR BN

129 Hcj W} o BE W) £F02 FobrbM Ade] T
2 goj7} o) H A Bt AFsahs 2oz BT

s}
o fu
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A 16 & 117480]] gt .1 A4 (Self-Learning)

SLRM(Self-Learning Response Model) ==+ T Z4of|A] 71 5ot A| ot A|QFS- ~2hst &H5-3 of| =5}
dlg 2dotal Ao EF 4= UF YT 0131?_}%— o] 2 npA|d o g Alo]d &
Al Tejol A 7Hg A o] U

o] dlol A= 73] 23S 7IHte & Tt vAI" BA= A 2t o -8 AH| A9 ZHEE Q1 E vl x|}
of mjej s Qlof| A K} f20)/do] =2 AutE ”%ﬁh—x} gy E39], o W Self-Learning Response
ModelS AF831o] o] 4 o1 Bl uhS-S 7|uko 2 71 0 5 & 0 2 uke a2 7+ 17 E4-S AlWat A lo|

w2k H o) A o HE BES 5 YUt

o] of|&= pm_customer_trainl.sav, pm_customer_train2.sav ¥ pm_customer_train3.sav t|o] ¥ TtA S ZF=
St= pm_selflearn.str AE & AHE-3HU T o] 2| 1} 2 IBM SPSS Modeler A %] 9] |2 Zdjof| J5Utt
Windows A2} v 7+9] IBM SPSS Modeler T2 JF0A tl& Zrof YA A 4 E UL
pm_selflearn.str Q-2 AE & Z o] Q14 T},

72 ol

3 3 Atolli= 2 7B 2l o] A
cJEfRt el ek el ot v

£ Table (31 fields, 21,927 records)
\gd File |5 Edt ) Generats
S :(" |
Table .! Annotations
customer_id |campaign |response |re3ponse_date |purchase purchase_date |product_id |Rowid |
1 7 2 ] Frulls ] Frulls Frul® 1 o
2 13 2 ] Frullg ] Frullf Fruls 2
3 15 2 ] Frulls ] Frulls Frul® 3
4 16 2 I 2006-07-05 00:00:00 0 Frullf 183 TE1
=3 23 2 o Frulls ] Frulls Frul® 4
5] 24 2 ] Frullg ] Frullf Frulls 5
G 30 2 ] Frulls ] $rullh Frul® 3
g 30 3 ] Frullg ] Frullf Frulls 7
9 33 2 ] Frullh ] Frullh Fruld g
10 42 3 ] Frullg ] Frullf Frulls 9
11 42 2 ] Frullf ] Frllh Fruld 10
12 52 2 ] Frullg ] Frullf Frulls 11
13 a7 2 ] Frullf ] Frllh Fruld 12
14 63 2 I 2006-07-14 00:00:00 0 Frullf 183 1501
13 74 2 ] Frullf ] Frllh Fruld 13
16 74 3 ] Fnullf ] Fnulls Fnulld 14
17 73 2 ] Frullf ] Frllh Fruld 13
15 a2 2 ] Fnullf ] Frulls Fnulld 16
19 g9 3 ] Frullf ] Frllh Fruld 17
20 a9 2 ] Frulls ] Frulls Frul® 15 - |
[E— B
217. 0| 20| CHet EHE
A E2l Xt
—— 1 O

1. AF&2}+2] IBM SPSS Modeler A %] 2] Demos ZT il 91+ pm_customer_trainl.savs 7+e|7|= A% 1t
o AA LT 2IL5HAAL,



—® -® -0 -9

pm_customer_traint.s.. Filler Type Feclassify campaign

%l 218. SLRM ME A
2.8 LEE U5t g
A

3.u177) Yoz e AestiAlL,
t

Fill i fields:

fcampaign

Replace:

Condition:

@ELANKEFIELD) il N |
-

Replace with:

to_string(campaign)

N
—|—'
—|—'

=T & Z7}skal customer_id, response_date, purchase_date, product_id, Rowid 2 X_random &
st o8- glgoz AAsHAL L.

F|e|d [ j Measurement Walues I Mizsing Check Rele i

{} customer |d ﬁ Cerrtlnueus [7,116993] Maone @ Maone o
@ campaign ‘f) Mamiral e e Mare @ Target

{} response 8 Flag 1m Maone @ Target

ﬁ response_date .& Continuous [2006-04... Mane © Mane

{} purchase &) Mominal o1 Mone b Inpust

E}j purchase_date ‘ﬁ Continuous [2006-04... Mone © Mone

<% product_idd & Continuous 183 ,421] Mane © Mone

3 Rowid & Continuous 11,19599] Mone & Mone

{} ane ﬁ Cortinuous [10,96] Mare N Inpt

{_} age_youngest... f Continuous [0,66] Mone \ Inpoust E

@ view current figlds  ©) View unused fisld seftings

Lox)

a2 220. R LE LY HE

o
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10.
11.
12.

13.

14.

. campaign % response BEC] thet A3 thF o= HAsHIA . o]2|T BEE | F9] 7|Fo] 5

S
Yo 2RO

rlr
iz}

A= B g

response WEO| 5t 2 A e 12 HASIAA L.
g ZEHAI 2.

785 Q] = d|o]E 7} &%

4 AF Y

AEH =B 78 ko] AFsHiAL

AEF oA 71E DES AEsHAlL

AEF P EEof|A campaignS AEISHIAl 2

7t 27 9325 St Al Q. Q] gho] e gk Dol =7HE Yt

M2 2k GollA A3 dl ol oh-3-3 22 7491 o] &3 U A 2.
* Mortgage

« Carloan

+ Savings

* Pension

selg 2.

Seftings || Annotations

ode: @ Single Multiple

Reclassity into: (£ Mew field @) Existing field

Reclassify field:

I&y campaign

&

Reclassify values:

| bos || e || Poeweew || Fawo. |

Original walue ey value
1 Martgage H
£y
2 Car loan -
3 Savings
4 Pension

For unspecified values usze: @ Original value © Default value

() (e (s

O 221. AR O|E MER
SLRM 2elg L EE A7 - Eof AZASHIAl 2. TE Jloj| At/ D Eof tfsh A= AS He=star i
H
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Target field:

Target response field:

@ Lze type node settings ©) Use custom settings

Inputs: |jl
[

Partitian: i ["’E ]

Uze freguency field i IE]
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u campaign

@ |
e e e

Iaximum numkber of predictions per record:

"

Level of randomization :

Set random seed: 76547

EIDREID

Sort order:

® Descendingloffers with highest scare will be returnecd)

(@) Azcending(offers with lowest score will be returned)

Preferences for target fields:

" Value || Preference ||

Alvearys include | Add.

Delete

E Take accourt of model reliability

021223, SIRME MH™

SojE 7|

1. 26 42 oA 2. Bel P x7]of
Aoj el 2252 mAFY
SR
AlQ.

2. ol Zo] Q= | 7He] 7 o Atolo] ] A

rg
rto
IR
M
H.19|l’.
o
1o
&9

o
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campaign

@ Generate

ad Flle

)

‘ MDdB'I Seﬂmgs | Surnrnar\g =

—

Wiew: (Carl.. T ‘

Model Performance

0.90 w
average
“ lower
OBY—f---m=======m=mmmmmmmmmee oo T Upper
[l o e e D s e
by
-]
5
2 DB i W
<
=
%
SOBE s
£
th
DBS s e
0.84 S ]
0.83 T T
0 10,000 20,000 30,000
5,000 15,000 25,000

Ho. of Training Data Cases

2

o] P Cancel

b iE ;&Ssociaﬁon with Respo.., ™

Association with Response
rfm_score

white_collar_percentage

number_transactions
non_worker _percentage
months_currert_account

mirital—

Predictors

gencer—

call_center_contacts—

bad_payment]

age_youngest_child

purchase
00 01

02 03 04
Association

05 06

21 224, SLRM 2& 1{2]
L=

a
3. 298 Y7 FE& oA e,
AN

=
4, 2AET FHH A0 pm_customer_trainl.save 7+2]7]+= IBM SPSS Statistics T+ AA = =0] A S &

AsH Al 2.
5. A-&-2k2] IBM SPSS Modeler %

=] 2] pemos ZH 0l Y= pm_customer_train2.savs 7} 7| = SAF ot

US4 mE S /1010 ol & Al ol AEIAL.

/e

£ P4,
\ ) [t Nl )
% .-‘ <y —™ LA

Dm_custnmer_traV Filler Type

F %
r \
[

o/

pm_customer_train2.s..

o

(=)

o

prm_customer_train3.s.

02l 225, &= HIW C|0|E| AAZ SIRM AERIO| A

6.SLRM -t o] el eloj| x| 7|& n gl &4 A& S
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£ campaign

%

Fields MDdB' || Settings | Annotations
Mociel nathe: @Auto @ custom

EZ] Use partitionsd data

[ iContinue training existing mode!

Taroet field values: @ Use all © specity

Moclel Aszessment

Lﬁ Include model assessment

Set random zeed: area4T

Simulsted sample size:

Mumber of iterations:

@ Display model evalustion

-

"
E]
EIGNEIE

T2l 226, DY St AL
7. A3P& ZEloto] BE Y-S thA] ZHAJSH A 2. MIBEARES B JiE A0 YZlS = H SE 54 Al
Q.

o|A| &l efo]] 7§ H 7} 1ol thst ol Zo] He & A Go] TA|HYth
8. AF&-}2] IBM SPSS Modeler A4 2]2] Demos %H of| 9= pm_customer_train3.savs 718 7| = SA|%F ot

U 28BS F7H5H o] 5 A& B0l AAFHIA L.
3 sh - . . &
\ J e -A> +> .7
pm_customer_traind .s. Filler Type Reclgssify ‘,"campaign

F

Fl
-
#*
.

_— E::ﬂ-i}f —
carmpaign Table

pm_customer_train3.s..
33 227, M HW H|O|Ef 2AE SLIRM AEZI0| HE
9. Ad) g ZElsto] g 473 ot ¥ o] thA] 2SN Al Q. M EANSS e i AoA Yl S & ¥ 2
SHIAl 2.
10. o] A =& gof] 2|54 Q1 7} @ Hof thgt of| Fo] H = FAgko] TAIFH YT

Z7} t|o|E] AAE Z7}5ho|| whe} Hd AT} (86.9%00 A 85.4%E) 2F7t HolA S B
oF o] HE2 XA 9Fo|n AR 7} d)o]E] UlQ] Qk7te] o] A} &HEof @1Q10] 918 4= )&t}
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Ed campaign

Mode! | Settings | Summary Anncistions
Wiewe: (Carl.. T ‘
|—.. q ! :
¥ Wiewe | &ssocistion with Respo.,. ™ |
! ]
Model Perfoermance
080w=
T AVETeLe Association with Response
5T lower :
"-.\__\“‘_ —— upper rfm_score
e white_collar_percentage
L e e e number_transactions
non_worker _percentage
g
= o
= months_currert_account
o
< 4
T [ e e s e e ) g marital—| ] ) ] !
3 z A
= by o income—_:
E - i ! ; :
& | i | |
gender— ; :
0_34—' -------------------------------- call_center_contacts—
- bad_payment]
TS age_youngest_child
T
05 I ' I ; purchase
13,500 13,600 13700 13,800 13900 14,000 oo 01 02 03 04 05 06
Ho. of Training Data Cases Association
_ Apply

a2l 228 YH|O|EEl SLRM 22! 1471
11. "o & ==& upx|eH(A W) o 2 Y e Bdof AZsta Ho] & L EE A5t Al 2.
12. H|o] 59| R EZF HAo] 2X AT ESHIA 2. A SF2 1ZHo] =83 7Hs/do] 7MY =2 21 9 7 11749
N FEAFG ol 2 2k A2 & FA|FY
o & =0, ZAH Hlo] 59 A MR Foll= o|Hol Asx} &S AT
H|-&0| ©2] 13.2%($SC-campaign-1 EollA4] 0.132 Zto 2 T A|H)2] 4l
Ha 2 A A Dol A= A tHES AFESH = o] 7o) o 9l o %]
ARG S| AE Y E 717 T2 17l o] A F 727t Ala-E o o] & /WA T A2 =71 95.7%°1H AFS e A=
=71 80% ol/ddyth.
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[E Table (35 fields, 27 records)
(G Fie S Edt ) Genersts
Tahle EL!&Uno‘ts‘tig_nsJ
|}(_rand0m |$S-campaign-1 |$SC-campaign-1 §5-campaign-2 | FSC-campaign-2 |
1 1 Pension 0132 Mortgage 0107 Lo
2 1 Savings 0.957 Pension 0.544
3 1 Savings 0957 Pension 0.502
4 3 Pension 0132 Mortgage 0107
5 1 Pension 0.805 Savings 0.284
5] 3 Pension 0132 Mortgage 0107
7 2 Penzion 0132 Mortgage 0107
g 3 Pension 0132 Mortgage 0107
a 1 Penszion 0132 Mortgage 0107
10 1 Pension 0132 Mortgage 0107
11 2 Penzion 0132 Iortgage 0107
12 2 Pension 0132 Mortgage 0107
13 2 Savings 0.957 Iortgage 0.329
14 2 Savings 0164 Pension 0132
15 2 Savings 0.957 Penzion 0.365
16 2 Pension 0132 Mortgage 0107
17 3 Penzion 0132 Iortgage 0107
15 3 Pension 0132 Mortgage 0107
19 3 Savings 0.289 Penzion 0132
20 2 Pension 0132 fortgage 0107 -
E1] ——

21229 DE £ - 0| ZE @I 3 AME|E
IBM SPSS Modeleroll A AH-&-H 2 ey v o] 4514 Edfjof tish A2 A|F ot 2 =of|A] PDF T = A5
%)= IBM SPSS Modeler 18] & QFU A of] Lke} Q15U Th.

ol2feh A7} ok ol Efolgt ZIvHeeh & Y1 2. melo] ANl Aol ek elolEfol Pnh 2 o
ws}E 9124 oot R ThE A e g AL golo] A4 8 AE BHOR A TE AHHAEE §AT 4 A

o,
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Al 17 % = A'G A} Al S(H o] X U ES T)

AE

Ho| X[t HEQAE IS U 7|53t SAE VA A 1" AA| 2| A} Aotsl A ZHE 7o A=A 2 4L
ALESo] T @ =5 Ao 24 gE U S AHE 4+ sy
o] oJofl = pankloan.save]2t= d| o] 8] u}d-S FZ 5= bayes_bankloan.stro|gh= AE -2 A2 T o]

2]5t 1} -2 IBM SPSS Modeler A x| g2 t]& E g]of 91 2™ Windows A2 M| 4+-2] IBM SPSS Modeler =
233 3 Fo| A AT 4= Q& UTh bayes_bankloan.str TtU 2 streams T2 E 2] of| Q& ch

o & 50, 23 o] 2 A &t = Aol sl Lot lokar 73t o). o] thE Al ©lo] &l 7} of
%%ﬂ@lﬁﬂﬁ%%ﬂﬂfﬂ”ﬂ%§¢ =A] o S5h= Hl AFHEE 4= Qo o] 2T "L 2F" 11 7)o
A HES ARSHAY dit FEZ AT 4 AZ Ad Yt

o] oflof|A= 7]& ti & Al'd "o 5 & AFE-oto] A<l njefe] & MGA}FE ol S51aL Al 7FA] A& T2 H|o]
21t A Y B 58-S BEoto] o] Aol A o|Sol 7 A RS Aot Aol 2HE YT

fE

2] XFA]
==
1. Demos Zt|ol| A bankloan.sav T+Y S 7}8] 7] = EA o} AA L EE Z7}5HAA| L.
o ?Qi°'§ﬁ? e

=55

n

\ af /a‘rmv F8&  vwl rI'Arykmr Markow-F.
~‘l

®-®-® +w -w-w-® -8
hankloan.sav Type Select Markoyv Markov-F 3 Filter Analysis
2 230. HIO|X|Qt HERX I ME AEE]
2. 9% LES AA LEo| 27}511 7|8 WEo et e iAo 2 AAEAA Q. BE 7]t WEo] ofgte
oz dAsfoF gt
3. A g 52 2R G da AL,

o Type Mﬁ

Read Values [ Clear Values I Clear All Values ]

Field | Measurement Values | Missing | Check Role
<> age & Continuous [20,56] MNone S Input
{Ged i Ordinal 12345 Mone *w Input
3 employ & Continuous [0,33] None “w Input
{»address 4 Continuous [0,34] Mone *w Input
& income & Continuous [13.0,44... None “w Input
& debtinc & Continuous [0.1,41.3] Mone *w Input
> creddebt ¢ Continuous [0.01169... Mone ™ Input
¢ othdent & Continuous [0.04558... Mone *w Input
¥ default % Flag 110 Mone @) Target

@ View current fields View unused field settings

oK _J[gancel [_topt || geset]




tiato] d 2hg 71 Flo| Ak melg 2 e uf £-80] QI&LITh o|2f gt Aol A Alelste] mel Lol A
AHEEE ZE HAE 4 sy

4. 48 =5 {7 e Co] AAFYA 2.

5. RO e, AR5 AEsHd A 2.

6. 221 A e2ho] default = "$null$'S Y25t AL

‘ Settings Iu_,i_\nnu:[ations :
el sl

fdocle: @ Include @ Dizcard

default = Frul§

Condition:

a3 232. 2 Y A

o2 g R Y HIoIAF U EZE 24T 4= e B 2 of2] 7| 5 v w5t ofH Bdlo] 7 L2 o &
S AlgsteA] vl E 7k 7t sy th 2] 2Hd s mEe TAN(Tree Augmented Naive Bayes) & 1Y
=8

7. Ho] At Y EQIT =S ME] k- Eof AASHAl2

8. el §lof| A el o] 0 2 AFGA}F A o] S A Eiotal HlAE AFatol] TANS - AL,

9. TE P22 TANS &5t a &l S 25t Al
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10.
11.
12.

hodel name: © auto @ Custom  [TAN

@ Use partitioned data

E Builed madel for each split
To =elect fields manually, choose "Use custom settingz" on the Fields tab

Partitior:

X\t

|:| Continue training existing model
Structure type: @ TaM © Markoy Blanket
|:| Include festure selection preprocessing step

Parameter learning methoc:

o) (& ) [coea]

@) Maximum likelihood Bayes adjustment for small cell counts:

121 233. TAN(Tree Augmented Naive Bayes) 22 XA

H =2 21 2 d 732 Markov Blanket 7-&
HA) Wo] X9 Y EQ T L EE Mef =Tof ¢
g efoj A 2d o] &
=

83 © 2 Markov Blanket&

o AT

Aelsl 2l

o2 A& Aol 5 desta

o]l o
=

= 7y

2ot Al 2.

Bl AE Atol| MarkovE YA L.

2544 2.

A 17 % thiE A | S (H o] A | E
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Fidds Mocel Expert anayze | dmiaions.

hodel name: Auto @ Custom  [Markoy

@ Use partitioned data

@ Builed maodel for each split

-To =elect fields manually, choosze "Use custom settings" on the Fields tab-

byt

D Continue training existing model
Structure type: @ TN @ Markow Blanket

|:| Include festure selection preprocessing step

Parameter learning methoc:

o) (& ) [ comce]

@) Maximum likelihood Bayes adjustment for small cell counts:

12l 234. Markov Blanket 2 & Xt

A A2 25 2 e 592 Markov Blanket T+
Aelsl7] sl e e Mg S AFg-gh

13. Al A Hlo| At v ELA ke ES A

EH
-

14, 23 Yol B o] 202 AL} Ho) S Aesha
Koy lf,_ll-la

15. % 3 2 = Markov Blanket2
16, WEAe) Axa) O TS A5t 8ol
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K

i

Markov-FS

hadel name:

@ auto @ Custom  |Markov-FS

E Usze partitioned data

E Builed model for each split

To =zelect fields manually, chooze "Use custom settings" on the Fields tak

Partition:

Splits:

X\

|:| Continue training existing model
Structure type: @ TN @ Markov Blanket

E Include festure selection preprocessing step

Parameter learning method:

@ Maximum likelihood © Bayes adjustment for small cell counts

MEd MK 2|7} = Markov Blanket B2 ZHA

HotE |

1. 2EL Astel Bel U2 AL, o = Q2% gt o] A= U mEl We=o] Z7HEY
B ENE S EEPNEE RRE BT PO ECER AR
29147l 29 go| £/je] eto ReRyrh 9% REgols Ee} /b S a3 o S04 7
4l o Sl Abo]o] #AIE EAs =Eo| WE9la Teh st YUt
2E2E 9ge Re 2N 2 oS40 JrjH FRES BASE oSS FLE T 49 ko]
W gk 23 7} e gre] 271N BE ¢S EPehe 205 282 TAGU
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P
| 14 File ) Generate & view I Preview | | i) @

-"
— T
st setings summary Aoncanons
Crlce [T iy L
= Predictor Importance
Bayesian Network P
Target: Previously defaulted
Type
@Fredictors
L Debtto incoms :
ratio (x100) H
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{:} address f Cortinuous [0,55] Mane A" It
Ged @5 Mominal 12345 Mane N Input
{:} etnploy f Cortinuous [0,47] Mane A" It
3 retire % Flag 1.0/0.0 Mane M Input
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Parameter learning methoc:
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Split=:

0
N
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Parameter learning method;
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W7 telco_custcat_discriminant

P

OMers ossages Paraneters  Depoymert Serst | Giobals Search  Commerts | ametaions.

Select a setting:

!General These are general settings that apply to the current stream. Click Save Az Defaul to use these seftings as the defautt
L _| for all wour streams.

DatedTime

Mumber formats Decimal symiol: Period (] ™

Optimization Grouping symbal: Maone X

Logaing and Status Encoding: Syatem defaut ™

Layout Ruleset Evalustion:

Mazimum number of roves to show in Data Praview:

B Maximum members for nominal figlds

E Limit =et size for Kohonen and K-Means modeling

D Retresh source nodes on execution

E Dizplay figld and value labels in output

Save Az Default
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() 9 (& )
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{}tollfree 8 Flag 1m0 Mane b InpLt
{}equip 8 Flag 140 Mone N Input
¥ callcard 5 Flag 11m M
Default
{} wirgless 8 Flag s BE - Semigis
@ longman f Continuod Select Al Continuous
%tollrr_mn %Eon’ﬂnuo SalecERGne Categorical z‘
@ view currert fields  ©) i Select Fields k Flag %
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& logtol & Continuous [1.74914... Mone N Input
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@ logcard & Continuous [1.01160... Mone N Input
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& Ininc & Continuous [219722... Mone N Input
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E Fields: 42 in, 31 filtered, 0 renamed, 11 out
e Field — | Fiter I Fisld ]
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age — e
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ed — ed
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gender —_— gender Ed
@ view current fields  © View unused field settings
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Use partitioned data

E Build model for each split

o
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Function Coetficients:
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| [C] cazewise resuts

(& Summary takle

|| Leave-one-out classification

Stepuwvize
E Summary of Steps
D F for pairwise distances

Statistics
Descriptives: Matrices:
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D Within-group covariance
7] Box's M ] Separate-groups covariance
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A custcat

P }.ﬁﬂ File: ) Generate

i Analysis
El-Fislds
E--Target
&) custoat
E--Inputs

&) region
ﬁ age
% miarital
‘f address
f income
ﬁ efmploy
&) retire
&) gender
ﬁ reside
H-Build Settings

B Training Surmmary
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Eb MEq T A

Variables Not in the Analysis

Step : Tolerance Min. Tolerance F to Enter Wilks' Lambda

0 Age in years 1.000 1.000 7.521 478
Marital status - 1.000 1.000 3.500 .880
Years at current address 1.000 1.000 B.433 975
Household income in thousands - 1.000 1.000 6.689 .980
Level of education - 1.000 1.000 61.454 844
Years with current employer - 1.000 1.000 16.976 851
Retired - 1.000 1.000 3.005 291
Gender 1.000 1.000 a73 .888
Mumber of people in household - 1.000 1.000 3.976 088

1 Age in years - 980 980 6.125 .B28
Marital status 899 898 3.803 B34
Years at current address - 983 983 B.487 823
Household income in thousands - 989 989 6.022 829
Years with current employer - 953 953 14.933 Bo7
Retired - 892 892 1.432 .B40
Gender 1.000 1.000 .358 .B43
Mumber of people in household - 1.000 1.000 3.967 B34

2 Age in years - 563 548 352 BO7
Marital status 999 852 3.903 798
Years at current address - 798 T73 2.913 .B00
Household income in thousands - 689 664 634 .BO8
Retired - 827 B9 528 .BO8
Gender - 998 951 391 .BO7
Number of people in household 979 934 4.841 796

3 Age in years - 535 535 252 795
Marital status - 605 593 1.507 792
Years at current address 776 a7 3.514 787
Household income in thousands - 688 657 687 794
Retired - 917 B8O .353 795
Gender - 897 931 395 795

g 273, 240 A 8E|X| g2 He

73

o347t B B o] melo] AT M A" M4 B AF O A
o] T2 W2 of w5t o S

3.8)% Z5HE 71 2 Yol that F g2 7hd ol S w47} mdol %7}
aRR|u kAol A] EAolA] A 9] B W47} 3,840k 22 Aol ek F ke 2 ST | ol E7ku A &
st
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Variables in the Analysis

Step Tolerance F to Remove Wilks' Lambda

1 Level of education 1.000 61.454

2 Level of education .953 59.108 .951
Years with current employer .953 14.933 .844

3 Level of education .951 60.046 .940
Years with current employer .934 15.824 .834
Number of people in household .979 4.841 .807

o] Slol 2ol 2 eofel 240 AL 0l IS EARS TSI, 32 ol e s
S0l of 3} AE]A] S WS £ ate] Bl Z YUt 31§ 37} o9 W wat o] M R E Al getA) £
st A4kl £415 202 4 QU

Ao ci3k F ge s
o f-g Yok W

157} S melof M A|AE 7 9(CHE M4 Sl A2 A1) Ea
QJ2iof #l
=) Yeiol oft FoF 5L

s Zﬂ 70 tigt F= o] DA o (2401l AHEEA| S

—“—5
O

= Aol s Ut ©AIA
2 44 gol4go] gl ol 47t el 2 Qg Utk s slolelo] ol = o] 9T ol o ZH 47t
Z2.8 ol 4 9l Aol o] A4l ALEBLI T A WS wjsof ek, dut o STt B
A AlZsfof sHeA] B2t ol B A 242 At Aejd RElg 2Yah o] 18 of m
o] gle ARG U5 4 AFUH
29 53 gtol
Eigenvalues
Function Eigenvalue % of Variance Cumulative % Canonical Correlation
1 1982 80.2 80.2 407
2 .0482 19.4 99.6 214
3 .0012 4 100.0 .031
a. First 3 canonical discriminant functions were used in the analysis.
O 275 R4
BdojA A& = 710] B 24to] A5 F 719 ghapof] s AUt Al 7HA] ftee Abs o = SR AU
=49] gk Wzoll Al A= FAE 4 sy
Wilks' Lambda
Test of Function(s) Wilks' Lambda Chi-square df Sig.
1 through 3 .796 227.345 9 .000
2 through 3 .953 47.486 4 .000
3 .999 .929 1 .335

21 276. WilksS| BTt
Wilks®] k= 22 F g0 g n|stth= o] 5ottt o] = 2+ 4= gl thsl UdH sh4=2] g o]
A 1ol AA FLsttts 7HE-& AATY T &4 39 AA 2 -2/ ol o 3 2

71e] 7)ot} erLct.
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Structure Matrix

Function
1 2 3
Level of education .966" -.090 -.244
Years with current employer -.182 .964" -.193
Age in years® -162 508" -.285
Household income in thousands® .109 514 -.190
Years at current address® -151 .394" -214
Retired® -108 .230° -137
Gender® .008 .054" .009
Number of people in household 232 .097 .968"
Marital status® 132 134 600"

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions
Variables ordered by absolute size of correlation within function.

*. Largest absolute correlation between each variable and any discriminant function

b. This variable not used in the analysis.

a8 277 =W

- Level of education> ii HA St 71
U

« Years with current employer Age in years, Household income in thousands, Years at current address
Retired ¥ Gender= 5 HA) °V\9P 7?” et A AI7E U Th &, Gender Y Retired= THE ¥ 420 H]
) k3t AN Y 4LITh TR WAL o] 3148 o910 2 FA e,

« Number of people in household 2 Marital status= A| HA] = % Shot 7H 2o A7 ot ST
Shp7t £127F gl Shpol B R °] e Mk 79 £r7t gl A SHsd Y



Y
Territorial Map
(Assuming all functions but the first two are zero)
Canonical Discriminant
Function 2
40 -830 -20 -10 .0 10 20 30 40

+ 34 +

[
X

@
o+
—

@
b
— = = =

324
3224 |
3224 |
* 3224 |
32 24 |

O+ + + + 333332 *24* + + + +
3333333111112 24 |

33333331111111 * 12 24 |

3333333111111 12 24 |
3333333111111 1224 |
133333331111111 1224 |
S1.0+1111111 + + + + 1224 + + + +
| 124 |
14 |
| 14 |
| 14 |
| 14 |
20+ + + + + 14 + + +
| 14 |
| 14 |
| 14 |
| 14 |
| 14 |
-3.0+ + + + + +14  + + +
| 14 |
| 14 |
| 14 |
| 14 |
| 14 |
-4.0 + 14 +
+ + + + + +

40 -30 -20 -10 0 10 20 30 40
Symbols used in territorial map
Symbol Group Label

1 1 Basic service

2 2 E-service

3 3 Plus service

4 4 Total service

& Indicates a group centroid

g 278. F9 &
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o Agsto] of| S5 U It Atol o] A of thet e ®FAl o] A S Al -t 4 T YEol ZAIE = A A
ghe= A 4(Total service 174) S of2 J o3t 123Ut Level of education©] A WA Shet Fo] ®Fo
2 73S 4B/ BAZE Y B2 o] = Total service 1L740] URFA O 2 W& $F0] 7P<P o 179l S AQFE
o % 9] g AT L 9 3(1R AH|A W Bofa A2 TS PR B4 Au|A 1AL o 2
Ashe 7ol QI 7] E M| A TA BT Lpo] 7} B AgFo] YUtk Yol A £-AH] A T7o] F7F H o]
Al Aol 9l 2 wauke 170l Aol 98-S UehhA Tk oh2 mA TR A ks o),
by o2 MENZ EAE YT Z47te] 9o Mol Ufst 2HAH L BE TF 7he] THo| o}F Z3kA 2ee
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A F e Pt EEE AR T A WA Pl tha E fon]d Ao 2 B ool sl M e ma
ofl thgk ELH Q) 7|2 Aok
=2F 24
Classification Results?
Predicted Group Membership
Customer Plus
category Basic service E-service service Total service Total
Original  Count Basic service 125 1 61 69 266
E-service 49 15 58 95 217
Plus service 102 14 112 53 281
Total service 40 16 37 143 236
% Basic service 47.0 41 229 259 100.0
E-service 226 6.9 26.7 43.8 100.0
Plus service 36.3 5.0 39.9 18.9 100.0
Total service 16.9 6.8 15.7 60.6 100.0
a. 39.5% of original grouped cases correctly classified.
a3 279. 2% A1t
Wilks2] Fthol A melo] 2Z R th= 2 23510 Q52 & 4= A5 YTh 12|y doh & 3 5}=2] W5}
L ST R 515] 5 & ol LICh Foll 82 o]l " B, AL gl )
o nE IS MY 120 ZejA /\-]H]/\E B ookt webd 9 22 M) 281/1000 = 28.1%7F
o A 87ke] B 11.4% #71 EL 172 39,595 204 BUth. £8) o] BEL A Aul A 1AL Ay
o) SR el E-Aul A DA BReks A9e fus] 2 $qstA] BRI, of2ig 1Ag e
9J8l ch2 ol Zw 4 Folol & 4 &t
E
=
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she T 2Ag RS PR U JAEE ALgslol 17 718 ML ES S ) A1 83w
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Al 22 7 7 AT AYE dlo|g EA4(LHHE AT &
t:-ll)
=

T FEAT] A= (A »1“ o[l E o] etat A|7to] ez 2] gkokout A1 H 3t Ujof] EHAE STk & 4
AE) 73 7:‘ Rz Blo] ]2 HAGH Cox B 77 Lfe] o] E 9] o]ajatsol X &otH ATHOR B 21
23 %‘4 welo] Hujo,

AL AL FA517] ek & 7HA] X 5o a7t v 0}71 o Al H Ao W R =
ulcer_recurrence.savell =g Ut} o] HloJE] A|E+= 1101]/‘1 AN E AL EAH Yo dRke Ay 2 S
AHgSetH B 2-27 3] Rdof thet 4utE EAE 4 &5y

o] o|of| A= ulcer_recurrence.sav H|o| ] T}d S = 3}‘_ ulcer_genlin.stro|gh= A2EH S AE-3HYt} o|o]
B 112 Demos ZH ol o AE- 0}A-2 streams A BEZ ol 5T

AEZ IHA

1. Demos Zt 9| A ulcer_recurrence.sav Y& 718]7] = B4 o} AA L EE 275144 2.

E] — ET’L Treatrnent-only
ulcer_recurrence.sav Field Reurde\

Treatment-anly precur Tahle

|:||:||:||:|

2] 280. AL LS o Bt ME AER
2. &2 =0 e §oll A id Y times A|2J5H Al 2.

J ulcer_recurrence.sav

—
[C2EY =]

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

Field
id '
age —_— E
duration —_— duration
trestment o treatment
time 23— time
result — resuft

@ view current figlds  © View unused field seftings

=

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



5”01]*1 result =
Fo] Ast A S ‘4&%‘—]‘4

4@mﬂaEMAaAq4

ol o o2 2 o 4

o

e WEREE LIS
_]

2o e s Agslor s

R
O ulcer_recurrence.sav

; l Refrash

FCLED_DEMOS/UICer_recurrence. say

=
L iTYpES| Annutahans
=P R ——

Clear Yalues

Clear &l Values

1[N m)

Field heazurement “alues Mi==ing
{} age f Continuous [23,7E]
<3 duration ol orcinal 12
{} treatment 6’5 Mominal 01
{} result B Flag 10

Check Roale
Mone “ Input
Mone “ Input
Mone “ Inpt
Mone @ Target

@ ‘iew current figlds

Wiewe unuzed field settinas

Lapm | [oat

! age A A L. o= BES B

2l 282 WE At MY

5. 4t thA] FJE =2 271510 A A 2 duration, treatment 2
dlof] A& = AE AASHL Collett ZIHE EA|5t= o] £20] %LIE}
Field Reorder

|
Reorder} .-An.noiﬁifﬂfd

N[ ]

B Custom Crder

Avtomatic Sort

Topee: n Mame; m Storage: [ZIB
Tvpe | Field | Storage
------------------- [ ather fields ]

il cduration {:} Irteger
"E) treatment {} Integer
f age G Integer

Unuged

Mate: Fields added dosven stream of this node are nat reardered.
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©

Ld result

hodel name: @ suto © custom

E Usze partitioned data

@ Build model for each split

Model type: @ Main eftects only ©) Main etfects and all two-way interactions

Offzet:

@ variahle

Offset fielot M

© Fixed value

.
allie: 005

EBiaze categary for flag target:  |First (Lowest)

& Include intercept in model

3
E
]

T2 284, 2 SM MEH
HE7LS ZEstu A

L BEZ o|gS HeEfstal B

A BaE 25 9 233 S AA Q.

L2910 it HE A2 Udxtee MEEHAA| Q. o= ZF 2919] X A W Z7| 2z W7 =] 1 2doj
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’ n res uii

o e o oo pe

tode: © Simple @ Expert

rTarget Field Distribution and Link Function
The distribution that you choose determines which link functions are available.
Distribution:  |Binomial vJ Farameters
Parameter for negstive binomial:
@ Specify value walle: 10858
@ Estimats
Parameter for Tweedis: 1515
FS
Link function; | Somplementaty log-log YJ Povaver: 00

Method and teration settings are not available if Distribution = Mormal and Link
Function = Identity .
Farameter Estimation

i 2

Soale parameter method: |Ei>_<|.3!i value vJ Yalue:

Methoc: Iaximum Fisher scoring iterations:

Covariance matrix; @ Model-based estimator (©) Robust estimator

1E-007 T

Walle arder for categorical inputs: @ aszcending @ Descending © Use data order

Singularity tolerance:
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Tests of Model Effects

Type Il
Source Wald Chi-Square df Sig.
(Intercept) 536 1 464
Age in years 358 1 550
Duration of disease .003 1 058
Treatment group .382 1 937

Dependent Variable: Result
Model: (Intercept), Age in years, Duration of disease, Treatment group

|J
o
N
(o)
o\
4
fot
B
K
MU
2
)
rot

Xzl ME DA s}

1. GenLin = E2] D& oA A} &2} A o] AAS ZETIAA| L.
2. B O = results A A 2.
3. &Y A O Z treatmentS A EISHI A 2.,
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a réa%meh%—o‘ni'y'

@@\
e p——

O Use type node settings @ Use custom zettings

Target:

Imputs: &b treatment

paon [

Splits:

[7] Use weight field ] |

D Target field represents number of events occurring in a zet of trials

@ “ariakle
Trialz field: ] vE

@ Fixed valus

e
Mumber of trisls: 105

07 287 HE M M
A3 B YZS oA L
9o
=

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test
Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
(Intercept) -1.442 5012 -2.425 -.460 8.282 1 .004
[Treatment group=1] .378 6288 -.855 1.610 .361 1 548
[Treatment group=0] 02
(Scale) 1b

Dependent Variable: Result

Model: (Intercept), Treatment group

a. Set to zero because this parameter is redundant.

b. Fixed at the displayed value.

-

8. K=Y TE DA oSt 2 =Y

%o
o= o] A [treatment=0] | & H]BMmmmpﬂﬂ
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S+ 2(-log(1-P(recuryy )2 F7golH 7], P(recurs, )& X 519 t(=A
Z7kof o5 .

: =
=5
[ 3 preview |
Derive as: Conditional

Mode: @) Single (9] Muttiple

Derive field:

|prec:ur

Derive az:  |Conditional ™

Fieldtype: | 4% <Defautt= | ¥
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E Expression Builder - Derive : If

d $G—result'|
Genersl Functions Ell Fields
Function Return Type Field
i=_integer(ITEM) Eoolean 8 result
i=_real(ITEM) Eoolean ;[I duration
i=_number(I TEM) Eoolean &’) treatment
i=_string(ITEM) Eoolean f ane
iz_clate(ITEM) Eoolean 8 FG-result
i=_time(ITEM) Eoolean f FEP-result
iz_timestampITEM) Eoolean f FisP-0
i=_clatetime(ITEM) Eoolean f FEP-1
to_irteger(ITEM) Integer f FERP-resut

Storage

Integer
Irtecer
Integer
Irtecer
Integer
Real
Real
Real
Real

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

E Check expression before saving

oK Cancel

21 290, THM = [f ZZ0f| st ES Al ZHY 7|
5. $G-result =5 T3 AJof) AU A

(o] =]
CERIS A .

i =] i = o =]
precur I B EX= $G-result’} 13+ SA5HH Then T A Q] ZHS AH8-5111 00| H Els
g3y},

& Expression Builder - Derive : Then
'sGP—result.'|
General Functions E| Fields 2

Function Return Type Field Storage

i=_integer( TEM) Eoolean 8 result Intecer —
i=_real(ITEM) Eoolean d:l duration Irtecer
i=_number (ITEM) EBoolean 6{5 treatment Intecer
i=_string (I TEM) Eoolean f ane Irtecer
i=_clate(ITEM) EBoolean 8 FG-result Intecer
i=_time(ITEM) Eoolean f FEP-result Real
iw_timestamp(ITERM) Boolean y FGP-0 Real
i=_clatetime(ITEM) Eoolean f FEP-1 Real
to_irteger(ITEM) Integer y FGRP-result Real =

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

E Check expressian hefore saving

226 IBM SPSS Modeler 18.2.2 o Z2]#| o] A QFu A
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E Expression Builder - Derive : Else I

1-'4GP-result '|

“I- | General Functions Fields i
Function | Return | Field I Storage

i=_integer(ITEM) Eoolean result Integer et

i=_real(ITEM) Eoolean duration Irtecer

i=_number(I TEM) Eoolean treatment Integer

i=_string (I TEM) Eoolean ane Irtecer

iz_clate(ITEM) Eoolean Fis-result Integer

i=_timelITEM) Eoolean FEP-result Real

iz_timestampITEM) Eoolean FisP-0 Real

i=_clatetime(ITEM) Eoolean FEP-1 Real

to_integer(ITEM) Integer FERP-resut Real =

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

E Check expression before saving

021 292 THM - E: Flse B A0 Cist &4l A 7|

£ 295} Else EHAJ0] i3t B4 2475 o4 <.
o T2 1T o

= =2—= AL

A3 -2 $GP-resul

~

Derive as: Conditional

Mode: (@) Single © Muttiple

Derive figld:

|precur

Derive as:  |Conditional ™
Fieldtype: | 4 <Defautt= =

If:

|'$G-resun'

Ther:

|'$GP-resu|t'

Elze:

[1-$GP-resutt |

1 22X

=
o AR5} o & A AL

02293 o EH
13. Hlol& EE HE 04

oA

|
|

Al 22 7 7 FEATE AYE dlolE A4 (FRe 1Y 2d) 227



Table {10 fields. 43 records) #1 M=*
lgFile [SHEdt &) cenerate ol Mind
— =
Tahle Ei_."!\ljnc,ltatiqnsl |

result | duration |trea1merrt | age | FG-result | $GP-result $GP-0 $GP-1 |
1 1 2 1 43 0 0.703 0.703 0.292 -
2 a 1 1 73 |0 0.703 0.703 0.292
3 a 1 1 a4 0 0.703 0.703 0.292
4 a 2 1 55 0 0.703 0.703 0.292
a a 1 ] a6 0 0.759 0.759 0.211
5] o 2 ] 43 0 0.759 0.759 0.211
7 a 1 1 70 0.703 0.703 0.292
g o 1 ] 41 0 0.759 0.759 0.211
] a 1 1 23 0 0.703 0.703 0.292
10 1 1 L 370 0.705 0.705 0.292
11 a 1 1 3 0 0.703 0.703 0.292
12 o 2 L 76 0 0.705 0.705 0.292
13 a 2 ] 38 0 0.759 0.759 0211
14 1 1 ] 270 0.759 0.759 0.211
15 1 1 1 47 0 0.705 0.708 0.292
16 o 1 ] 54 0 0.759 0.759 0.211
17 1 1 1 3 0 0.705 0.708 0.292
18 1 2 L 270 0.705 0.705 0.292
19 a 2 ] 55 0 0.759 0.759 0211
20 a 1 1 7a |0 0.703 0.703 0.292 - |
[ et ettt ———— [*]

A X B/l 2179 #2732 12719 Ft AEE AHE FE0] 0.2112 FHE I B 2| 5ol tisix =
0.292& AUt 1-P(recury,, )7F 12712 9] A= 50| o] = Y= E—AJOHH o] A °l A= o AsY
ct.

771 71% w38 Iy
=

2 A MR AAA 2T HJRE R

%‘-S&%"]E} "o 2" E%l% Zy 2k E?l °]HﬂE7} By °“bxl of &
AJUrtt o] S A3t3lole|H Y& to|g AMEE ZH——rL’“OHOF 5 U’] °
ulcer_recurrence_recoded. savoﬂ/\1 2k £ 9l Ut o] mhdofl& T 7ie] 7 wH4rt U

« Alo|A7F A HA = F A HAL 7|1t s Fot=R] o RE 7| S5h= Period

« A H 7] 52t A H At tisf Zfo] JA=A] o F-E 7] 5-5hH= Result by period

Zk7ko] & Ao AR = F Mgtol ‘ot = 71 §F Ao Ao 7] ot o}, wheba] 2t 10] F A|o]
o] 7)ofstA FU . &, Afdro] EAgstA] ok A A AAF F7]0) St zo] 7| S F A HAF 7)o
st Yy, BhHof) Q}X} 102 A HA F7] 01]*1 ZHH‘O] ]%Q“EEE @ Ao Ao gk 7)o g}, 2} 16,
28 ¥ 34= 671 Fof| AFE FHFCEE A to]E] A|Eof ths] & Alo] Aofgt 7] of g T}

1. Demos ZTt|of| A ulcer_recurrence_recoded.sav TtY S 712 7] = 54 otd A4 = E5 FII5HAl 2.
p ’result? rﬁ_{: f
. — | %N’ Period-Treatment

\ ]
ulcer_recurrence_rec..  Field Reorder SN N =

oy — @ —

F

Feriod-Treatment precur Tahle

02 295, AL ML oS0t ME AEY
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2. 2 o] "E Biof|A id, time Y

| result= A A 2.

7 ulcer_recurrence_recoded.sav

Fields: & in, 3 filtered, 0 renamed, 5 out

age
duration
treatment
time
result
periog
result?

Fitter
X%
—
—
—
X%
X%

—
E—

Il Fieid
idl '
age
duration
treatment
time
resuft
period
resuft2

@) view current fields

Cou) ()

@ view unused field settings

3.

/\ic—']‘ﬂ"o ol re

R et °“£

(i
{} anE
{} duration
{} trestment
{} petiod
{} result2

I Measurement

ﬁ Cortinuaus
ol orcinal
&) Marmirial
ol Oroinal

8 Flag

| walues

[23,76]
12
0,1
12
100

| Missing | Check
Mone
Mane
Mone
Mane
Mane

| FRole

“ Input
“w Input
“ Input
“w Input

@ Target

@) wiew current fields

o) ()

@ wiew unused field settings

e

Al L. periodE

HATE HPsatel

a8 297 HE 2 4%

4. B A AE L EE F71ekal A2 A= period, duration, treatment 3 ageE A 7514l
A WA Aoz st HAH &2 Lo ZA7]A] et tin] ’H4o] Z A
7l 28 B/ sy
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G2 Field Reorder

Reorder

@ Cusztom Crder © Automatic: Sort

Typee: m Marme: m Storage: m

Type | Field | Storage
------------------- [ ather fields ]

il petiod {} Integer
{I cduration Q Irteger
&) treatment {} Integer
f age O Integer

.
:-f,.
k&
=

: Clear Unused

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

|

| X]
=]

Model name: @ autn © Custom
E Use partitioned data

@ Build model for each split

Maodel type: @ Main effects only ©) Main effects and all two-weay interactions

Offzet:

@) variahle

Crifzet field

@ Fixed value

s
Yalue: 00 5

Basze category for flag target:

Iﬂ Include irtercept in model

E
F
]

H

28l 299, 2% £ 44 Mo

6. ol it F2EF 2 A1 e S HeEls AL,
o] g sl v} 2 Fggke] |l AL 8BS AT

7. BYo) AW TFS Y A A5 L.

8. W7k 92 FYstn HRIE Meisto] W/ B YUY &4
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10.
11.

12.

E result

—
Filos oo Eper pnayze | Annotatons

o) L e T

Mode: © Simple @ Expert

Target Field Distribution and Link Function 1

The distribution that you choose determines which link functions are available.

Distribution:  |Binomial = | Parameters

Link function: |Complementary lag-log x ool

Method and teration settings are not available if Distribution = Mormal and Link
Function = Identity .
Farameter Estimation

Methoe: Hyharid il

Soale parameter method: |FiXBd walle

h o | Walug: g

Covariance matrix; @ Model-based estimator Robust estimatar

Singularity tolerance:

Walle arder for categorical inputs: azcending @ Descending © Use data order

[ ok [ R [ Cancel] m

2 300. 12 M M&

B2 o3 Aelsty A b2 B 23-23 5 MeEgiA 2

Mz B4E 2] st HoE IS AEEta 7] 23191 1.08 IR FAAI

LRlol st HE A2 Wlake S MEst Al 2. o= ZF 2919] A ’is) HErL 2 W7t =1 B el
ot o] Meje] ap7p B4 27k s Aol AS-H S EAIF YT

2EZY S A3Psto] md 171 S 2HSHIAI L. o] R BX At T o] AEY W i W Eof| T 271
Uch 2d N B2ARFS B Y S npeas o2& o d Z25ta HA T FholH 7| S MEist Al 2.

A 227 7 SEAE YL dlolE 4 (LR Ay 2d) 231



DA S0 HHE

Tests of Model Effects

Type Il
Source Wald Chi-Square df Sig.
Period 464 1 496
Age in years 314 1 275
Duration of disease .000 1 .988
Treatment group A17 1 q32

Dependent Variable: Result by period

Model: Period, Age in years, Duration of disease, Treatment group

|J
o
w
(@)
=
=
fot
B
H
e
2
i}
rot

ol A B2 2ol olet 0 7 Fn)7}

4 e XHets)

1. GenLin =E2] I & EHoj|A] AF&-A} A o] A S SHTAA| L.
2. O 2 result2E AESHAIA| Q.
3. Y4 0.& period U treatmentZS A B{GHAIA| 2.,
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Fields

@ Use type node settings @ Use custom settings

Target:
Inpuits: ol period
& trestment
LT
Splits:

Use weight field |

Target field represents number of events occurring in a set of trialz

@ variable

Trialz field: |

@ Fixed value

c

Mumber of trials:

2302, 2HE 4 ME
4. = C5 AW PYE RS e ohe YA E RS T Eo) BAS R Hlol g kg AR ThS 0|2
EEL LN
D+ F8U
Parameter Estimates
95% Wald Confidence Interval Hypothesis Test
Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
[Period=2] -1.794 5792 -2.929 -.659 9.597 1 .002
[Period=1] -2.206 5912 -3.365 -1.047 13.926 1 .000
[Treatment group=1] 195 8279 -1.035 1.426 .097 1 .756
[Treatment group=0] 02
(Scale) 1B

Dependent Variable: Result by period

Model: Period, Treatment group

a. Set to zero because this parameter is redundant.

b. Fixed at the displayed value.

-

T2 303 X2 M8 ZHoj| cet B4 XS
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2528 37} 5] FAH R fo|Folx] gkor x| B x| 2o gt B4 A Fho] 23 12709 52t
At 85 Z7ket AT 7] W2 A x| 59 o] B A EHE U2 A H BYdych 7] 32 0t SAH o2
FoJu)stA th24 o] M o] HeshA] ¢b7| tfEdych 2 G oA B0l 7] a}([period=1]
4l [period=2]cl T3t A oS H40] ZF Ato] 2] fo]) 7} BAIH 0 2 F-olu|stA] kUt A of| SRR (F7]
A+ 289 83h)+= 22(-log(1-P(recury ) 2] 7 8kolH o] 7] A, P(recury, v X &% t(=A E&= B)oll ti gt
F7 p=1EE2, 67/ == 12709 & 45‘3%*)01]/\191 A &Yt o2t of| & &E-2 oo]E] A E 9]
7} =grol el Ayt

GIZE Y A WESE

Derive as: Conditional

e
| HAES |. Annotations |
§ e

Mode: @) Single (9] Muttiple

Derive field:

|prec:ur

Derive az:  |(Conditional ™

Field type: | 4 =Detaults "

3.02 ZALE PSS HejshA L
4. AA) B35 Festol 1f 2700] e EAA 24715 o4 A2
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&

Ed Expression Builder - precur : If

'gG-resultl 'I

“I-| General Functions s |'?'SE| Fields A
Function Return Type Field Storage

i=_integer(ITEM) Eoolean result2 Integer e

i=_real(ITEM) Eoolean perioc Irtecer

i=_number( TEM) Eoolean duration Integer

i=_string (I TEM) Eoolean treatment Irtecer

iz_clate(ITEM) Eoolean age Integer

i=_timelITEM) Eoolean b b [El FG-result? Irtecer

iz_timestampITEM) Eoolean FGP-resut2 Real

i=_clatetime(ITEM) Eoolean FEP-0 Real

to_integer(ITEM) Integer FisP-1 Real =

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

@ Check expression before saving

precur T BT = $G-result27} 13} 5 U5HH Then EH 2] 9] ZHS A2} 00]H Else T3 Al Q] 7S A}

g3y,

Expression Builder - precur : Then

'5GP-resulre]

General Functions Fields %2

Function Return Type Field Storage

i=_integer(I TERM) Eoolean 8 result2 Intecer =
i=_real(ITEM) Eoolean d:l perioc Irtecer

i=_number (ITEM) EBoolean d:l duration Intecer

i=_string (I TEM) Eoolean &) treatment Irtecer

i=_clate(ITEM) EBoolean y age Intecer

i=_time(ITEM) Eoolean 8 FE-resut? Irtecer

iz_timestamp ITEM) EBoolean y BGP-resutt2 Real

i=_clatetime(ITEM) Eoolean f FEP-0 Real

to_irteger(ITEM) Integer y FGPA Real -

.

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

@ Check expressian hefore saving

Al 22 7 7 SEAE AL dlolE 4 (LR Ay 2d) 235



Expression Builder - precur : Else
1-'4GE-resultz'|
General Functions s |'_?'5éIFields b
Function | Return Type Field | Storage
is_integer(ITEM) Boolean 8 resutt? Intecer o
i=_real(ITEM) Boolean ;[I perioc Iritecer
i=_number( TEM) Eoolean ;[I duration Integer
i=_string (I TEM) Eoolean &) treatment Irtecer
iz_clate(ITEM) Eoolean y age Integer
i=_timelITEM) Eoolean 8 FG-resut? Irtecer
iz_timestampITEM) Eoolean y BEP-result? Real
i=_clatetime(ITEM) Eoolean f FEP-0 Real
to_integer(ITEM) Integer f FisP-1 Real =
.

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

@ Check expression before saving

11. T o) 1-& A3 o2 $GP- result2 EE B0 AUSHIAI L.
(o]
=

Derive as: Conditional

Mode: (@) Single © Muttiple

Derive figld:

|precur

Derive as:  |(Conditional ™
Figldtype: | 4 <Defautt= | =

If:

|'$G-resun2'

Ther:

|'$GP-resuIt2' |

Elze:

|1 SHGPresult? |

21308 O - MY M
13. Hlo] & =& HE ot L tof AAsHAL o] & ASYSIAU Al
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Table (11 fields. 78 records) #3 M=
lgh File | = Edt ¢ Generate 1
| Tahle Ei_AnnutatignS
resut? |period |duraﬂon |treatment |age |$G-resun2 FGP-resut2 FGP-0 |$GP-1
1 o 1 2 1 48 0 0875 0875 0125 =
2 1 2 2 1 48 0 0817 0817 0183
3 0 1 1 1 730 0875 0875 0125
4 0 2 1 1 730 0817 0817 0183
5 i 1 1 1 54 0 0875 0875 0125
5 0 2 1 1 54 0 0817 0817 RES)
7 i 1 2 1 58 0 0875 0875 0125
g 0 2 2 1 58 0 0817 0817 RES)
g i 1 1 0 55 0 0.836 0.896 0104
10 0 2 1 0 56 0 0847 0847 0153
11 i 1 2 0 49 0 0.836 0.896 0104
12 0 2 2 0 49 0 0847 0847 0153
13 ] 1 1 1 710 0875 0875 0125
14 0 2 1 1 10 0817 0817 RES)
15 0 1 1 0 41 0 0.836 0.896 0104
16 0 2 1 0 4 0 0847 0847 0153
17 0 1 1 1 2 0 0875 0875 0125
18 i 2 1 1 20 0817 0817 0183
19 1 1 1 1 70 0875 0875 0125
20 i 1 1 1 3| 0 0875 0875 0125 =
L e [*]

B3 FHEA MY AE

X2 671€ 1271¢
A 0.104 0.153
B 0.125 0.183

5 CIg= Oﬂ/ﬂ 7k x| 2ol ol 1270 &ete] A& &S 1-(P(recury, y) + P(recury, )x(1-P(recury,
D))= %;gﬁé]- = A ’\L]C}.

—(0.104 + 0.153*0.896) = 0.759
B:1-(0.125 + 0.183*0.875) = 0.715

o7 M= A7} B Lhe X 22 Lehls 1525 0 2 o)1l 2)9lo] EAFU

re
W1

Aulsh Y R ALSHH YR B 2127 87 Rl 27 U AE dolelo] s 5 g
o} A X124 Aesh] $i5k A2 2)9lo] 9= ol EAH 02 fojuldt e Posiw o we A
FRaFch o, 7|2 Holelg FHH 02 gast P = QS

- Fe2g g7 Qe REE thA] FetElels W E 2371 9lS 45U £35| Period ¥ Treatment
group /\PO] of sf %% Yyt

IBM SPSS Modelero|A] A5 = alg] Hie o] 4512 Edjof tjst A -2 IBM SPSS Modeler &118] & QU A

of uret Jl5uth.




HZ I X2

Lursh e o] thgh ZHARE Y H e thg BIAES 2SI AL,

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, 3. 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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| 23k SHEA o] 23k efjo]E] ME L o}
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st o =0l d 4 gl

o] of|of| A= ships.savet= B0l B 1S JZ 5= ships_genlin.str AEH S AFE3HU T glol g utd-&
Demos Ztjof Yo AEZ WAL streams A EZT o &5}

o] Aol A= Aggregate months of service7} Ad Rz ttzp g e gk Al |
W7t =29 £ JdEYoh Yol gt "= E 0] 2 SAst= ol 22 He s LH —’F—E Auta} M3

oZil-l'lﬂJ‘_’,

A 2jel gyt ok Topd 3] PR L Zh 4o i:u} o SR oA dgol2tal 7 gyt wEkA o

5} MY BEll S AFE5lo] ok 3] A3 Aal H]&of A 3talstH ™ Logarithm of aggregate months of
services AH-g-3fioF gt

“TpALEI HOLS 3|71 H Bt}

ﬁ
mlm
ko
o, M
oE
_o|£
A
p 1
o
rit
N

a5
1. Demos ZTt{ol| A ships.sav qu?z_'% 7He)7| e EA ot AA L EE ZI}SHAA Q.

Overdispersed Poissa..

f By {r’_.“\j
I 1 £ g
| — | Iﬁ /
= =y
ships.sav Standard Poisson
,/’\'\

Megative Binomial

a2l 310. AM-H|%° BMEl= ME AEZ]

2. &2 o] WE| g0l X months_service BEE A5 A| 2., o] H40] 21 HEE gh2 B A of| AL
log_months_service®l] Z3-E Yt}

Gships.sav

) !

"~ 3CLEC_DEMOSiships sav

el ]
|D,ata_ Fmer]Lsz_as. Annotations

Figlds: 6in, 1 fitered, 0 renamed, 5 out

Field Fitter Field

type —— type

construction —— construction
operation e operation
morths_service > marths_service
Iog_morths_service — Ing_morths_service
damage_inciderts —— damage_incidents

@ View current fislds @ View unused field settings

J21 377, £Test HE TiE2l

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

=]
=



FHEE A5t A] &3 49 ®
o s dgsk 4 9;1%‘4‘:]')
3. 3 F?’Joﬂﬁ dam

2 m&
—_‘~,
o)
_fE
rﬁ

QAEIAGISIAA L.,

=]

_

FCLEC_DEMOS/ships sav
a

r o f -
| Data @JT Types || Annotations

m et E )-REad.VaIMQS.T Clear.VaIMQS..T Clear Al Walues

Field Meazurement “alles Mizsing Check Ruole
{}type &) Motminal 12345 Morne A Irpaut
3 construction | T Ordinal 60,65,70,75 Nane N Input
{} aperation {l Oridinzl EO,7S Morne N Inpautt
@ I _thorths ... f Continuous [3.B06EE2... Mone & hone
{} damace_inc.. f Continuous [058] Maorne @ Taroet

@ view current figlds @ view unused field settings

2l 372, Ze ogt
E/\

A
= O
5. Genlin EE AA -Eo)| AZ435}1 Ge

nlin l‘l:.E_Oﬂl\‘1 E-E'E] FTE% %a—(‘ﬂ_}‘\:{}\]i
6. H:LI‘] H2 [og months_serviceS AEIGHA A 2.

Overdlspe rsed Poisson

S araze srttons

LFiems__.“ Model
o rischptiard |

hodel name: @ suto @ custom |Overdispersed Poizson

@ Usze partitioned data

E Build mocel for each split

el type: @ Main effects only hiain effects and all two-way interactions
Offset
® variable
Offset fisld l¢# 1g_months_senice [+8]

Fized value

-

i} =

Base categary for flag target: |Last (Highest) =

[ Include intercept in macel

240 IBM SPSS Modeler 18.2.2 o Z 2] # o] A QFuj A

AU 2l =

2E Ve EES



@] Overdispersed Poisson

Fields | Model | Expert | anslyze | annotations
Moce:  © simple @2

Target Field Distrioution snd Link Function

The distribution that you choose determines which link functions are available.

Distribution: | paiszan | Parameters

4

4

Link funictior: |Log | i -

Method and teration seftings are not availakle if Distribution = Mormal and Link
Function = Icdentity.

Parameter Estimation
| i - | ) R [=]
Methack: |Hylaridl | Maximum Fisher scoring iterations: 1
-
Scale parameter methoc lPEﬁrSDn Chi-sguare x =
Covariance matrix: @ Model-based estimator ©) Robust estimator
Singularity tolerance: '1 E-0M2 ™ |

Walue order for categorical inputs: © ascending @ Descending © Use data arder

an Cancel Apply

H
=3

021314 ng 4 ME4
8. Hh-goll et 222 FopfFS MEshal ddede2 25 s 2
9. {I BpS FA5H] 915 ' O 2 Pearson 710l Al FE ARSI A . M e Baps AREA O 2 opd:
3] HZAlol M 1= 7H =Lt McCullagh B Nelder<= Pearson 710l Al 442 AH&-sho] Bk H42]Ql
A B 7o #ES ds U
10. 2Qlof tigt B3 A 2 XS ARGHIA Q. o]= ZF 2.919) A jiA 7k = §] 571 =2 2o
ot o] AElo] g7 B4 AL sl Aol AREE 2 BEAIU T
11. A& F5to] BE YRS AAGSHIAI L. ol QLEZ T Fo] AER 9l wd W Eo = 7Y
o 2d A RARYS HeH YZlS nhes @ BE T g oty |y = Frot 7| & A EE ohg g
S AL

el 84|

“alue df alueidf
Deviance 38.695 25 1545
Scaled Deviance 22883 25
Pearzon Chi-Souare 42275 25 1,691
Scaled Pearson Chi-Souare 25.000 25
Log Likelihood 3 -65.281
Akaike's Information
Criterion (&IC) 154,562
Finits Sample Corrected AIC
(RICE) 162.062
Bayesian Information
Criterion (BIC) 168,299
Congistent AIC (CAIC) 177.299

Dependent Variable: Number 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.

b Informstion criteria are in small-is-better form

21315 M3t E4

A 23 % A8 4 ] 22 B 915) Zobs 8172 A ALg(Lurat

Ay 2d) 241



At A HolE2 ZA RE 2 Hwshy| o §-83 S5 AlF gyt Hxtol thgt gh/Af = 9l Pearson 7t
oA F BA 3t M 8ol e 2L AT o]2ig g Fol 37 R Aol chaf 1.0 2ol
of gtk 1.0 Bt 2 FpEAtE mEl Hgtab) #e M 4 9leg thehduch,
53 4y
Omnibus Test?®
Likelihood Ratio Chi-Square df Sig.
63.650 8 .000

Dependent Variable: Number of damage incidents
Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service

a. Compares the fitted model against the intercept-only model.

a2l 316. 52 4

L
)]

2 77 WA 2el o 4 (o] Hlo| Aol Hul) Bele] $EH] 7ol AE A Uyth fo)4 Zho] 0.05 mjgk
ol F7) melo] W melurh itk A2 olnj g,
D g AHAH

Tests of Model Effects

Type IlI
Source Wald Chi-Square df Sig.
(Intercept) 2138.657 1 .000
Year of construction 17.242 3 .001
Period of operation 6.249 1 .012
Ship type 15.415 4 .004

Dependent Variable: Number of damage incidents

Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service
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Parameter Estimates

95% Wald Confidence Interval Hypothesis Test

Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
(Intercept) -6.406 .2828 -6.960 -5.852 513.238 1 .000
[Year of construction=75] 453 .3032 =141 1.048 2.236 1 135
[Year of construction=70] .818 2208 .386 1.251 13.743 1 .000
[Year of construction=65] .697 1946 .316 1.079 12.835 1 .000
[Year of construction=60] 02

[Period of operation=75] .384 .1538 .083 .686 6.249 1 .012
[Period of operation=60] 02

[Ship type=5] 326 .3067 -.276 927 1.127 1 288
[Ship type=4] -.076 3779 -817 665 .040 1 841
[Ship type=3] -.687 4279 -1.528 151 2.581 1 108
[Ship type=2] -.543 .2309 -.996 -.091 5.536 1 .019
[Ship type=1] 0?2

(Scale) 1.691b

Dependent Variable: Number of damage incidents
Model: (Intercept), Year of construction, Period of operation, Ship type, offset = Logarithm of aggregate months of service

a. Set to zero because this parameter is redundant.

b. Computed based on the Pearson chi-square.

O3 318 24 F=HE

B FZL Elo]Boll i 2 o) Sw40) ol Uik QoF JRUL EAHUTH A7 40] B0 Qls) o] mel

o A A<= A o] o2} uhH Frigke] thak Al50) B3 9l Q1 ol theh FHH gk mdolA] o =

W40} Ztol gt F25h 52 Al 3P

- S AL, F(EP) Al clSH S 2 2 Ato] o] HA ()& AT F ASE I F
W] grol S7hehe 2 &4 ALY Hlgo] F7khe Aol syt

- 2019 A9, 891 £E ApTF F4E £ AL S-S YepdYth 200 &0 gt Al REe
2R Fol i) 291 £E0] aatol upet AU

w2 gkl oot ohgat 2ol s 4 syt

- AdHh -9 B [type=2]E FERF 3 Altype=1]ol| vla] SAH 2 §-oJu|5HAI(p 3k 0.019) W2 £/ H]
&34 8 Al -0.543)2 7RIV §9 C [type=3/= AAIH 0.2 37 B4} Rt SEA| Rt cof F4gho
Ao Wgo] Zite BYHsHA TEY 200 £F 7o) BE BAlo) ik 24 FH WS FRIUAL,

« 1965-69 A}o]([construction=65]) L 1970-74 AFo]([construction=70])ol AZE AMehe 2z H=o0]
1960-64 [construction=60] Atolol] ZA=H AdHto] v|s] FAZ S 2 F-2]u]stA|(p %k <0.0
FZE A7 242E0.697 2 0.818%)Z 7H Ut 291 =5 7ol BE BA o thgt =74
SHYAl 2.

+ 1975-79 Atolo]l &3 F21 Mt ([operation=75]) 1960-1974 Ato]of| & <1 AEH([operation=60])°]
H|3l SAH 2 F-2oulstA (p 2k 0.012) 2 &4 HE(FHE A4 0.384)2 71 Yt

"ShEA ol 517 24 0] § 7 EAEL "R ok 37) 8o sl o 5 7 Hshs ZAIH el Wilo]
QlEhs Yok TefLh 3 ato] LR lsy] 9ls) ALGSHES AQHsHE T A A9l AL BE s]et 4
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Hegative Binomial

fdode:

Target Field Distribution and Link Function

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

Distribution: |Megative binomisl b | Parameters

@ Specify value
© Estimate

= |

Link function; |Log

Method and terstion seftings are not available i Distribution = Mormal and Link
Function = [dentity.
Farameter Estimation

Method: Hyborid b

Soale parameter methaod: |FiXBd valug

b | Valug:

Covariance matrix; (@) Model-hased estimatar Robust estimator

Singularity tolerance: 1E-007 ¥

Walue order for categorical inputs: azcending @ Descending © Use data order

[_ok | R [ canel|

Maximum Fisher scoring iterations:

Parameter for negative hinomial:
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Het: SA4|

Walue df Waluedidt
Deviance 35695 25 1.545
Scaled Deviance 358695 25
Pearson Chi-Souare 42275 25 1.69
Scaled Pearson Chi-Square 42275 25
Log Likelihood3 -63.281
Akaike's Information
Criterion [AIC) a2
Finite Sample Corrected AIC
LAICE) 162062
Bavyvesian Information
Criterion (BIC) {ope
Consistent AIC (CAIC) 177298

Dependent Wariable: Mumber of damage incidents
Model: (Intercept), type, construction, operstion, offset = log_morths _
Tervice

a. The full log likelihood function is displayed and used in
computing information criteria.

b, Information critetia are in small-iz-better form.
T2 320. BFE ZOtS 2| 7 240] Cet Mete S|

Eob4 57 2A0] el BE 23-9E7 68,2810 o] & gl B} Ml TS AL 2.

==
N

alue of walueiclt
Deviance 11445 25 A48
Scaled Deviance 11.145 25
Pearson Chi-Square G815 25 3583
Scaled Pearson Chi-Sguare aa15 25
Log Likelihood3 -83.725
Akaike's Information
Criterion (AIC) 130
Finite Sample Corrected AIC
(AICC) 192850
Bayesian Information
Criterion (BIC) AE
Conzistent AIC (CAIC) 208187

Dependent Varishle: Mumber of damage incidents
Model (Intercept), type, construction, operation, offset = log_months_
Service

A. The full log likelihood function is displayed and usedin
computing information criteria.

h. Information criteria are in small-iz-better form.
2 321. 3012 ol CHet Mt e A
g0|g3] Ao uHoH EL =7} -83.7259 T, o] = A 2 Lol E 2172 Aol tioh 2319 h 4
2ol A7} 2ot 3] Aol vls 7N =] EdaS HeErHY T

O
2rS AEla 2o o] ElojE] M=o thal 2 2ol obd 4 QT 3}
Wy 07} SAF Hx BaE Abslo] Sold RYg Aystela 11 He)
235H= AUt 730l el % o] x| orom 3HE ko] o] ElojE] AlEe] £AH

rlﬂ
fu
L_l
—|o

Lute} e 2ellS AREsHH Al 7hA] Thg 2 74 oo Efof] AJetele 4 QlsUth 5ol 3] 7= Eoks: 3]
Floll ts ZHAHE 2] 82 202 BAES X C

ohg A Bl= A0 2 Kol Lt Aelo] Aga BAHel AHo| gt
IBM SPSS Modelerol| A AR-8-¥1 ey ¥ o] £-3H4 Edfofl tgh -2 IBM SPSS Modeler &1e] & QU A]

ol ik} QI et

A 23 e &3 vl &2 B8] ffsl Zokd AR AR (LRt 1P =) 245



- AvishE 2 PN TEAAL B 22 58S Qulsh 4y Bl SR,
QB 2 mRAHE ALY Qo R G/EL U 2o] gl N Favisol s B AYst

e nl

AE A2 A2
ArEe} Ao mdof gt ZiMIet Y H = oh3 I AE S RS A 2.

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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Al 24 3 A BY 7ol Zulsl 7 Hash(Quts A
mu)

2Uuksh 419 RS g 9] oo] o] Ao Tis) Zrkal 71 2 Hgsteti

= Ol AH8-2 = U ol 2 50,
AhgAtol] ik &4 Aol Bt dlolE] Ml EL= thE F3oj A AAIE I A FH Y. né% d7 5 Ant 22
£ A48} o AAF4E AFB el FL M4 é&% lﬁ‘ﬂ#«l g z3tol| AEAAM 2P £ 5
Lo} W A7 208 ANl ol ALSE = chere 3 22st7] sl A = 7H5 %] 2 Number of claims

£ 2| A5t /\]2.
o] dlof| A= car_insurance_claims.savel= Ho] g ot g 2%
E

-5 = car-insurance_genlin.stro|2= AEY S
AFESHY T dlol g 5L pemos Ztjo Qo AEQ 0}

2%
AL streams A B EZTof| 5

AEZ XA

1. Demos Z4 9| A car_insurance_claims.sav T4 78] 7] = B4 ot AA L EE 271514 A L.

G — &
| s
car_insurance glaims.. Sclaimarnt
,
;

w — &

claimamt Tahle
07 322, ASAH BYE HPE 0|53t ME AEY
2. &2 20| 7 ’lol A claimamt B =0l thet &St o= HASHIAI . BE 7|et B ES] 2
dg oz dAsfjoF Tt
3. % Y71E 25t HiolE & AR ASSH Al 2.

05
""."l

ar ]I'ISUI‘EII'I(.‘E_C laims.sav

2] (o)

FCLED _DEMOS/car_inzurance_claims sav

m H B R;ad V;Lug&__ Clear Yalues

Field Meazurement Walles Miszing Check ~ Role
3 holderage |l Oralinal 12345, More ™ Input
{} vehiclegroup &} Mamiral 1234 Mone “ Input
{} vehicleage {l Ordinal 1i23id More b Input
{} claimamt f Continuous [11,850] Mone @ Target
{} nclaims ﬁ Cartinuous [0,434] More & none

@ wiew currert fields (@ Wiew unused field seftings

a2l 323 HE ot MY

= =2 O

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



4. Genlin tEE A2 k- Eof| AZ51AL Genlin =04 HE 1S 2
5. ;'51'_52_ 7]-271- o=

ZZDERZ nclaimsE AN EISHAIAI Q.

O

@ Use type node zettings @) Use custom zettings

Target: | [,g :
Inpt=: vl |
Partition:

Splits:

Lise weight field

Target field represents number of events occurring in a set of trials
@ ‘variable

Trials field: |

@ Fixed value

i 10 e
Mumber of trials: b

08 324, BE g4
6. A7} 42 Fsa REAHE Mesto] A
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10.

11.

ﬁ ¢ laimamt

Figlds || Mocel EXF'E“ Analyze Annatations

Mode: © Slmple @ Expert

Target Field Distribution and Link Function

The distribution that you choose determines which link functions are available.

Distribution: iGamma - Farameters
® .
& ] F
_
'
I ]
Link function; |Pawwer ol Pavver: n
Method and teration settings are not available if Distribution = Mormal and Link
Function = Identity .
Farameter Estimation
o —| [<]
Methiod: |Hyboricl x| Maimum Fisher scoring fterations: n
Scale parameter method: |Pearson Chi-square h | 0 s
Covariance matrix; (@ Mocel-based estimator Robust estimatar
Singularity tolerance: !1 E-007 ™ |

Walle arder for categorical inputs: azcending @ Descending © Use data order

[_ Ok ][b R_un][ Canc.:ell_]

T2l 325 0g g4 ME
HhS X E ZhE AEst Al .
A2 AFAF S At AGAlE Y A4 -1.02 YA, ol= 9 FAadYct
AT BaE 27 95 O 2 Pearson 7HOl A E2 A EISH] Al 2. o]+= McCullagh 2 Nelderol] 2]
of AFE-E = W ol B2 o7 A= 2T E BASHES o]0 wE Ut
LQlof thgt i &AM 2 YR A S AEsH Al 2. o= 7} 2lo] A wia 7t 2 W71 &3 R dlof
oigk o] AdElo] gur} w4 23 4) sl Alof| AMEE S EAIRMY O
A st B Y-S A L. o] = LEZ T T o] AEY A Y Bd HEof . £
7}'511:1 "]‘3} E—Ej—_! }\ﬂ_‘?‘_}\]-%(j—% EE:'% E_E]E ]:]7] U]’—r‘-/—\- 2—%@ %‘%—E —E‘@‘.%}_T'_ J_‘ij_ﬁ EE% il-o].E_yl = /\-]EH
ok D3 S HEIT AL,

A 24 % 253k B9 7ol 247 HAsHYNEt Ay BE) 249



@4

x3z

Parameter Estimates

95% Wald Confidence Interval Hypothesis Test

Parameter B Std. Error Lower Upper Wald Chi-Square df Sig.
(Intercept) .003 .0004 .003 .004 66.593 1 .000
[Policyholder age=8] .001 .0004 .000 .002 4.898 1 .027
[Policyholder age=7] .001 .0004 .000 .002 5.0486 1 .025
[Policyholder age=6] .001 .0004 .000 .002 5.740 1 .017
[Policyholder age=5] .001 .0004 .001 .002 10.682 1 .001
[Policyholder age=4] .000 .0004 .000 .001 1.268 1 .260
[Policyholder age=3] .000 .0004 .000 .001 720 1 .396
[Policyholder age=2] .000 .0004 -.001 .001 .054 1 .816
[Policyholder age=1] 02

[Vehicle age=4] .004 .0004 .003 .005 88.175 1 .000
[Vehicle age=3] .002 .0002 .001 .002 53.013 1 .000
[Vehicle age=2] .000 .0001 .000 .001 13.191 1 .000
[Vehicle age=1] 02

[Vehicle group=4] -.001 .0002 -.002 -.001 61.883 1 .000
[Vehicle group=3] -.001 .0002 -.001 .000 13.039 1 .000
[Vehicle group=2] 3.765E-5 .0002 .000 .000 .050 1 823
[Vehicle group=1] 02

(Scale) 1.209b

Dependent Variable: Average cost of claims

Model: (Intercept), Policyholder age, Vehicle age, Vehicle group

a. Set to zero because this parameter is redundant.

b. Computed based on the Pearson chi-square.

TE A R 2l a0 AR EAEHA )2 2do| @ el Et) o] 2 p3)she ZF a3 o] Hdlof 7]of g
< UebdYth 2 247k Elol 52 891 7 9 & B of sl McCullagh 2 Nelderoﬂ olsl & 549
S4E S BAEUS

g9
Uutel Y 2dlS AME-oHH ke HE g+ HIOIEMI Aekele 4 gy o] REojA = k23 o
HF ARG AL SE AR 21 A% el Mol Avfe ARt QubH oz o2 ol Eﬁ &7 =g
S A 0w oA 21 P2k 2|47} 08] Sast Aol A AlF P02 SER Rt

Al F 37 e ZEo] HARLS vl asto] of & rHlo] o AEehA] whE S 4 lF U ol & =01,
McCullagh ¥ Nelder-J 11.3 A& FxsHA L.

IBM SPSS Modelerol| A AR&-¥ 2 el 3] v o] 4512 Edjjof thgh AL [BM SPSS Modeler 2112 & QFUjA]
ofl Uref AFH
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- AishEl 2 WA A ZEAA L WEEE 242 3 85HES Qulst MY BYe Sgd
QB3 BY ZRAXES AL Qo] AR W/EE e 20| gl Mk Fhulso] s BUS 35

e nl

AE A2 A2
ArEe} Ao mdof gt ZiMIet Y H = oh3 I AE S RS A 2.

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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cell_samples.data Tie
I “::\.\'
Ei—rbf

AEYo| Z7H5HIAL L.
3.H0lE ES W4 el s AAST AEYS YA,

.
Table (11 fields, 699 records) =< |
G File = Edt &) Generste Al 34
. —
Toe anocsons
P
itSize |UnitShape | Marasah | SingEpisize | Baretuc |BlandChrom |Mormhuct | it | Class |
1 1 1 2 1 3 1 T2 |=
2 4 5 7 10 3 2 12
3 1 1 2 2 3 1 12
1 8 1 3 4 3 7 12
5 1 3 2 1 3 1 12
B i 10 B 7 10 3 7 14
i 1 1 2 10 3 il 1 2
B 2 1 2 1 3 1 12
g 1 1 2 il il 1 S |2
10 1 1 2 1 2 1 12
11 1 1 1 1 3 . 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
16 B 4 G 1 4 3 1 4
17 1 1 2 1 2 1 12
18 1 1 2 il 3 1 1 2
18 7 5 4 10 4 1 2 4
20 1 1 2 il 3 1 1 2 - |
£l e ———————————— " |

121 328. SYMO]| CH$t A A ©|0|H

= Clump®l| Al Mit BE=of 3£

IS

1D WEo|= Ft A AP} P Yt 7} Bape] ME HHo| FHEA ¥l
FEUE 22 1914 10711 5ol i m 10] Qo] 71 75U,
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Class WEo = W= o] o] A Ao o3 Z)

thah A gho] e

it
fuj
fru
=]
re
o)

 Format Annotations

3= [l

e e I P
i [ b Read Yalues I Clear Yalues I Clear All VYalues ]

Field Measurement Values Mis=zing Check Role:
v rnzee qg;’ LU AU L,y MU ™ IR
{3 UnitShape & Cantinuaus [1,10] Mane M Input
O marghdh &P Continuous [.10] Mane M Input
{3 SingEpiSize |« Cartinuaus [1,10] Mane M Input
@ Baretuc éf) Mominal ME O Mone N Irnporst
{:} ElandChrath f Cortinuous [1,10] Mone \ It
{} Mormiuc! f Continuous [1,10] Mone S Irnporst
3 Mt &7 Continuous [1,10] Mone M Input
{} Class 8 Flag 4i2 Maone @ Target

@ View current figlds

@ Wiew unused field settings

iy

02 329. R LEMH
4. 8 =& & F7}otal o] & ¥4 1}
5. 98 LEE oA
o] Class®] gto] ¥/ (=2) ==
URk7Hd = Qlou g =274 50|

6. Class BE(HFE2] npA|gt H&)o of

7.3 715 SHsHAI L.

8. & FollA| IDEHA} A= Aol tf

AHEE|R] ¢ 7] w2 Yt
9. tjAQl Classoll Tt 93Hs
Q.

U
ot
>
2
i
S
>
ot
ljo
)
okl
ot
°
L
N

FAH(Fh = 2) == QA (G = H) Aol

fel 2 AEsto] 23S vl wd

A| 25 % M|EZ HE B2(SVYM) 255



11.
12.

13. %

P P peren s
© auto @ custom  |class-rbf

hodel name:

[ Use parttioned data

@ Builed maodel for each split
To zelect fields manually, choose "Use custom settingz" on the Fields tab

Partitior:: |

Splits:

|+
A
x

21330 B3 EH A

Dy I EoA SYM EE §Y
SVM i EE
class-rbfE YA 2.

) Lo

Lo AAFA 2.

i

Modle:

snsyze oo,

()] Simple @ Expert

D Append all probakilities (valid only for categorical targets)
Stopping criteris;
Regularization paratmeter (C):

Regression precision (epsilan):

o
“
[AlF [EF ¢

=]

Hernel type: EF o

Bias: 0

REF gamma:

Gamma: 1

1
1k JAF

Degres: 3

Lo ) (B run [ canca epot | peset

==
o2 RBFZ AAEY

==

M

Jal

a3 331 7|2 %
AE7F ol A 2

M7 E
BI7=

=2

CELR

gHe

] ] . I_,E-'— ]E‘
T B EojA Bl g

rln—- 0

g

=]
el
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14.
15.
16.

i | v e

rdadel Evaluation

ECaIcuIate vatiable importance

Propensity Scores (valid only for flag targets)
Calculate raw propensity scores

D Calculate adjiusted propensity scores

EBased on @ Testing partition @ ‘alidation partition

02 332, BA | M
24 "loA e F = AL Heizt
Age ZesAAIQ, Bdl 17lo] A

2 Eof uix|Hutt.

Al 25 & AlE 22 EF/(SVM) 257



HIOIE| B

class-rbf
2 E i:; File @ Generate 6’ ey :

v | Satings | Sunmry oo
Iiin 9 & Ls

Predictor Importance

Target: Class

BareMuc !

UnifShape—]
Clump] ;
BIandChrom—:l i
NormNucI—:I
MargAdh—j
M'rt—:|
UnifSize—]
I
a

SingEpiSize—]

0.2 04 08 08 1.0
r I I I

Least Important Most Important

Wiewy: |Predictor Importance =

T x = o Sofl oigh oheFet D=0 A
BareNuce| 7V & &35 2ka1 9lon FA|of| UnifShape X Clump%. 73

2. Ho] & =T class-rbf 2& U Zlo]] AAHIA L
3.Ho|E LEE N AYS YA
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Table (13 fields, 699 records) M=

e File |5 Edt ¢ Generate i m

p—

Tahle E!_Annutatignsl |

EpiSize |Barehuc | BlandChiam |NormNucI |n-1n |Class |$S-Class FEP-Class |

1 1 3 1 1R 2 0.992 a

2 10 3 2 2 s 0599

3 2 3 1 B2 0.994

4 4 3 7 2 s 0915

5 1 3 1 B2 0992

& 10 g 7 1 4 4 0.999

7 10 3 1 B2 0.907

8 1 3 1 i B 0.997

g 1 1 1 5 2 2 0.997

10 1 2 1 i B 0.996

11 1 3 1 2 2 0.999

12 1 2 1 - 0.999

13 3 4 4 1 4 2 0514

14 3 3 1 B2 0954

15 9 5 5 4 4 4 0.991

16 1 4 3 T 0.6

17 1 2 1 (I 0.997

18 1 3 1 B 2 0.995

19 10 4 1 2 4 4 0.996

20 1 3 1 1 |2 2 0.986 =]

£ e ———————————— | |
2 334, of|F 3! M2 Lol CHel =ItEl 2E
4. 20| £ A9 7t BES AYYSUTE HolB 22 2 EXOR ~a83t0] 2 4 A&
AN ZE olE A
$S-Class 2 doj oJ5f} of| &5 Classe] Uyt
$SP-Class o] of| Zofl thgt /g g AFoj YUYt (0] dl50] o] H L= ol g2 0.00114 1.0
A}

Blol &< E7| ot ti 722 2| ZEof| i3l /g 23.01($SP-Class B W)7H 5] a2 ¢ o AsHH
e

Jd=u E 7HR] v—W Ql oje)7} lF UL, ol & E01, 1352 22 104180101 w3t 2|
S s AT SUt} T3 ClassE $S-Class®t H) 1A o] elo] 22 2 4Z0]|A] E%O] AaF AF0]

R (e Yo e
e ¥4 R8E Adste] o & ST 4 Y] Lot Heln gk,

Al 25 A Alx BB BE=2(SVM) 259



Maclel

hadel name:

1[F=0 (]

@ Auto @ Custom clazs-poly

Lze partitioned data

Builed maodel for each split
To zelect fields manually, choose "Use custom settings" on the Fislds tak

Partition: |

Splits:

= MF

2! 335. ZE0f| CHSH A O]

e

CEHelE &8 %

fio

AsyM s
. 29 efof| A AFE-2}

9]

o?r‘.

class-poly 3=

>1":'

EEDECERE

SHALL.

T class-poly

X
= fml

|| Expert || A,

Mode: © Simple @ Expert
D Append all probabilties (valid only for categorical targets)
Stopping criteria:

Regularization parameter ()

Regression precision (epsilon);

Kernel type: Polynomial =
REF gamima: 0.1 Bias: | DH
s R A=
T3 336. Chgtofl chot M 27+ & AN
5. AE7} HolA REE HE7t= A5t A L.
6.7 $BE Q02 YD AWE FAFYA2. class-poly 23 210l A=Yl 3712

o 3o 9 el el £l 27t

. class-rbf & YZ1-& class-poly Z& 1

8. Hl°o]& k= EZ class-poly HZlo %753}@‘/\]2.
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9.Hol& =ES E1 A3S SHsHIA 2.

Za} H|
[E Table (15 fields. 699 records) (l=1"%
lad Flle |5 Edt &) Generate
—
Table]
armiuct | Wit | Class |$5-Class | $5P-Class $51-Class | $SP1-Class |
78 1 2 2 0992 2 0.998 2
79 1 2 2 0,968 2 0.967
&0 1 2 2 0935 2 0.994
B 1 2 2 0,986 2 0.991
B2 1 2 2 0936 2 0.997
&3 1 2z 2 0.991 2 0,995
! 1 2 2 0970 2 0.995
&5 ) 7 4 4 0.992 4 1.000
56 ) 104 4 0974 4 1.000
&7 1 4 4 0785 4 0,956
5a 3 4 4 0988 4 0935
&g 1 2 2 0935 2 0.997
50 1 2 2 0958 2 0.991
a1 1 2 2 0939 2 0.993
oz 1 2z 2 0998 2 0,996
93 1 2 2 0935 2 0.997
54 1 2z 2 0999 2 0,994
85 1 2 2 0938 2 0995
o6 1 2z 2 0.999 2 0.993 L
o7 1 2 2 0939 2 0,995 b
El e —
2 337, Chet b0l CHal =71l EE
1 Ho)2 32 ee%o 2 Aagso] A2 2/ WES HANL.
oHe gh4 R ol thal] A8 e W= $S1-Class E $SP1-Class & o]&°] A gyt
0 k= A Yol Bdyoh W2 AJgF A50]710.995 o] 4ol H o] = mije 1L
2o M =S BHlakel B4 =ES class-poly 2 HZl0] AZTHIALL.

A 25 7 Al Z

Sy R=03Fe)
FH

_LL
s

U},

HAa=
Lo

+(SVM) 261



[al Analysis of [Class]

lad File = Edt

{ T 3}
| Analysis || Annatations |

LS: Collapse AII] [@@ Expand Au]

E-Results for autput field Class
Bl Indliviciual Models
E--Comparing ¥5-Class with Class
.| [Correct 634 G7.85%
15 2.15%
Total 699
E--Comparing F51-Clazs with Class
. [Correct 699 100%
- Wrong i 0%
Total E99
B Agreement between $5-Class $51-Class
| [Agree G4 97 65%
| Disagree 15 215%
. | Total 539
EI--Comparing Agreement with Class
| [Correct 684 100%
“{ Wrong 0 0%
Total 634

|
o
w
w
®
M
1z
H—
n

A

—

83 0] 7142 B3 5Us 590 £ 7)
A

o}, A7 100% A3 TS
]}?j_o" EH‘E‘)H @]_g_ 7]’%?_]_' Xé—i,]'

(B o

Lot
ot
o 4
Py
0
k>
nle
N
2 o

o1

NS

i
9 Mo

[

rlo =X 2 |r
Y
()
s
N
or
_0|L
I
nQ Me
X
A o

FT A2 e e

e
ol
rlr
o
H1
oo
ftlo

q
o

=

thah che eukE W St )8 a4 g (A 1RolE 9 AL glauh
$ B2 gy Al 24 WSS AR A7 Yl

fo i
(i

o

In}

o

o

Y

ul

=2

C

=4

[o]El N E2] 7

0 Tea L o o
Lor Xy 2o

o

o &40 B uE BRE o|2al7] 9] Coret §8o] sUM AY 42 AL e AR T2 Ao 5
o] A=) thal o] @A) The ZahE Al g oA, o A 3 Blo] th2 mdof el AME s =
AsheA) A oksth,

0 4>
rot 62
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25}7] 3 Cox 3|7 AR

o
Al 26 % 17 o A7k
£ M| AR w2 dehete 123 AdE 2912 whEs)
sfalojgo] ajo e ARG

Fol7] 9 Yo 2 3 =
ol S5t o 913] dolol 1 & ezl o
Z1EF HE 2 glofejuo] o) A Zof g
g, dols e

I olgks
7] —.4 of "°IEL /\]7“ Eﬁ‘aoﬂ A
= i,
S ZZ3}= telco_coxreg.str AEH S
s JEEH o) AHUTh AHA|SE Y H = 4 H|o] ] 2] Demos Z

o] Oﬁﬂoﬂf\i = telco. sava}-— 111101 ] 1}l
o e 2E ot 2 stream

Demos
Oy o U-&= FEsHAl L.
sto} ol
I_-!gll'ol_ E Il‘*"
1. Demos ZH0l| A telco.sav LS 718]7| = A Y AA =T E ZIISH4IA| 2
e Y Ac—chum-'l]
e
. —f-‘-.——-—-.’— Qv ~ —
v Evaluation Nv* it EEEE
telcg.savy_ ;) i
Sart Table
T
) Pregiction —- —-'-
L}
!
.’ j Lower Estimate Append months Transpose Lakels Estimated Mumhbers
: 1
t -t
: Y - @ =
3 .|.__: ) —- / Iﬁ :
pper Estimate
Unknown % LUnpredicted Cases

1

" Mulls Stay
b 4

Scoring =

@_.-(H} ._.- N —» (B3

Field Rearder Tahle

Select _thurn



() telco.sav

FCLED_DEMOSAeico sav

Fields: 42in, 12 fittered, 0 renamed, 30 out

address
incame
ed
ethploy
retire
gender

Fiter .
2 region
—_— tenure
—_— a0e
—_— marital
I address
2 income
—— ed
—_— etnploy
—_— retire
—_— gender

TR

i

[4]

(@) wiew current fields

@ view unused field settings

_ Field | Measwrement | Values | Missing | Check |  Role

{} pager &J Mominal ol Mone \ Irnporst e
{} irternst &; Mamiral a1 Mone \ Inpt

3 calid @5 Mominal 01 Mane ™ Input

{} Callweait &; Momiral a1 Mone \ Inpt

{} forward &; Mominal LAl Mone \ Irporst

{} confer &; Momiral a1 Mone \ Inpt

3 ehil @5 haminal 01 Mane “w Input

#3 Ininc & Continuous [219722... Mane N Input

{} custoat &) Marmirial 1,234 Maone S Inpt

{} churn 8 Flag 1m0 Maone @ Target |
@) wiew current fields (@ Wiew unused fisld settings

03 341 A= A 4%
5.Cox EE AA - To| AZSIIA| 2. 2, L E oA Y& AIZHHLER
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@ Use type node settings @ Use custom settings

Target: [:El

Input=: ] [j
5

Partition: |

Splits:

X4 l&

o e o res peven

hodel name: @ auto © custom
Uz partitioned data

Build model for each split

et Stepoase ™ |

Model type: @ Main etfects © Custom

hdadel terms:

03 343 22 Z4 W=
8. AE7t He St FE7HE AEstol 27t BdY 348 sl L.
9. 282 SR,

A 26 % 1174 o' A7g RAY5H7] I Cox 2171 A& 265



Ed Cox Regression: Advanced Qutput

|_j Display bazeline function
Pliot=

[ﬂ Survival @ Hazard

Statistics
Display: @) at each step © At last step
D Cl for expiB) el D Correlstion of estimates

L_l Log minus log |__| One minus survival

Flot & zeparate line for each value:

[-0)

walue to use for plats:

Walug —
ftenure Mean &
gf ane Mean
6&) marital Mean
f address hean
d:l ad hean
f employ Mean
retire hean
&) gender Mean E
[ Ok ] LCanceI] [ Help ]
=
a7 344. 05 58 54 U9
5 iT ZSEA SsSIA= = o 3 o =]
10 AT EEZ JETS L ABTSS M hS FAL IR
=1 o =] o =] L = T =
11, A Festo] B L71S A 2. o= 2 2 ATk T AER 9 Bl e Eof 7MY
=] o1 el o = = = o
ABAGS B AEHoA U2S £ 3 SEstAl 2. 1A g £ 58 YA L.
L XL
SZHECHA0|A
Case Processing Summary
N Percent
Cases available in analysis Event? 274 27.4%
Censored 726 72.6%
Total 1000 100.0%
Cases dropped Cases with missing values 0 0.0%
Cases with negative time 0 0.0%
Censored cases before the earliest 0 0.0%
event in a stratum
Total 0 0.0%

Total 1000

a. Dependent Variable: Months with service

2 345, A|0|A H2| 29f

7t AT E T iyt ST Alo| A

100.0%

el = A7 A|o] Ao A oI EZE IAYZ =] of 5 A Feh ), oI EZ} AYSHA] ¢F2 7%, Alo] &
oA Aldtoll= AHEE A ot 7|EA i Alrtell=
2082 726712 Alo| A7}t FEATE S-S BAIFY 0|2 g Alo] A= o] LA

AHEE YT Alo] A X 2]

%2 1 dych
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X O A
HEHHA D

Cl

o
Frequency (b (2 (3 (41
maritald O=Unmarried 505 1
1=Married 4845 0
ed? ;Er?olglnntwmplete high 204 q 0 o 0
2=High school degree 287 0 1 0 0
3=Some college 2049 I a 1 I
4=College degree 234 0 0 0 1
gzgfeset-undergraduate B 0 0 N N
retire? .00=Mo 953 1
1.00=Yes a7 a
genderd O=Male 483 1
1=Female 917 1]
tollfree? 0=Mo 526 1
1="es 474 a
equip? 0=kao B14 1
1="es 386 1]
callcard? O=ro 322 1
1="es 678 a0
wireless? | O=kao 704 1
1="es 206 0
multline? O=ro h26 1
1="es 475 1]
woiced D=Mo [ifE]a] 1
1="es 304 0
pagerd 0=Mao T34 1
1="es 261 1]
internet? O=ko Rz 1
1="es 363 I
callid? 0=Man 514 1
1="es 481 0
callwait? D=Mo a14 1
1=Yes 485 a0
farward? 0=Mo a07 1
1="es 483 I
confar® D=Mo 488 1
1=Yes a2 a
ehill? 0=Man 629 1
1=Yes 371 a0
custcat? 1=Basic semice 266 1 a 0
2=E-senice M7 0 1 a
3=Plus service 281 1] 0 1
4=Tatal serice 236 0 I] 0
a2 346. Y H4 3
3y He F92 jF 3T, 5] o] 23 ¥4l tigk &4 A
02 ZEYZE uiAu YEelych g, olg 5of, 71 & T
AEH EHogL 002 IHYT

2 Sk o] 88 2
o

Zo] o] 8 shelo] A Bzt 18 Zel e o

c}. 7|23

Y3171 Y3l Cox 3] AHE 267



=
Owerall (score) Change From Previous Step Change From Previous Block

-2 Log

Likelihoo Zhi- Chi- Chi-
Step d sguare df Sin. sguare df Sig. sguare df Sig.
e 3392636 | 162.303 1 000 | 133.828 1 oo | 133.828 1 000
b 3087.314 | 249392 2 000 | 305322 1 000 | 439.050 2 .0og
3° 3027.085 | 328435 3 .oon F0.229 1 000 | 459.274 3 .0oo
44 2890780 | 347187 4 .0on 36294 1 000 | 535474 4 000
5% 2873780 | 362673 ] .0on 17.000 1 o0 | a52.4874 ] .0oo
i 2058786 | ATE140 G .0on 14.894 1 000 | 557 .AE8 G 000
I 2945503 | 384717 7 .0on 13.293 1 000 | 580.861 7 .0oo
gh 2936993 | #1734 A .0on 5.510 1 004 | a59.371 g .00o
gl 2926.000 | 423911 ] .0oo 10.994 1 0ot 500.364 ] .0oo
10 2817.451 428.078 10 .0on 5.448 1 004 | BOB.A13 10 .00o
11% 2813.308 | 436837 11 .0on 4.243 1 039 | B13.056 11 000
12! 2908.078 | 4401488 12 .0oo 5.230 1 022 | 618.285 12 .0oo

a. Yariahle(s) Entered at Step Mumhber 1: callcard

h. Yariahle(s) Entered at Step Mumhber 2: longmon

c. Wariahle(s) Entered at Step Mumber 3: equip

d. Wariahle(s) Entered at Step Mumber 4: employ

e. Yariahle(s) Entered at Step Murmhber 5: multline

f.%Wariablefs) Entered at Step Mumber 6: voice

o. Wariable(s) Entered at Step Mumber 7: address

h. Wariable(s) Entered at Step Mumber & equipman

i. WVariable(s) Entered at Step Mumhber 8: ehill

. Variable{s) Entered at Step Mumber 10: callid

k. Wariahle(s) Entered at Step Mumber 11: internet

|.Variable{s) Entered at Step Mumber 12: reside

m. Beginning Block Mumber 0, initial Log Likelihood function: -2 Log likelihood: 3526.364
n. Beginning Elock Mumhber 1. Method = Forward Stepwise (Likelihood Ratio)

21347 52 4™

29 Ay TR AAL G A AR 2 AT $2 FAe Bdo] dnht @ Saysho] st &
=JUt}, 7ol A8 o4 B skel Aha WSk o] B B alA) TAol N el Bele) 2 29 7kl A&
QJUIT}, GA} 2o 2715 = 2, W7 §.9)4d0) 0.05 kol Egto] ofu)7} gl LTk, T} 4ol A

A7 49, W7 ol 4o] 0,102 2 k519l A 2)7} olul 7t )& ek 128kAlol A 12A] 47} melo] &

IL

Zhiut,
B SE Wald df Sig. Exn (B}

Step 12 | address -035 009 | 14543 1 000 966
employ -.051 010 | 25767 1 000 850

reside 103 046 5017 1 025 802

Bquip -1.848 EEY 26.180 1 000 143

callcard 777 151 26,451 1 000 2175

longrman -233 022 | 1156819 1 000 792
equipmon - 042 an 15.377 1 000 959

roultling B12 145 | 17.854 1 000 1,644

voice -50 157 | 10197 1 .om E06

intarret - 362 60 5114 1 024 Ba7

callid - 464 148 9,740 1 002 529

ehill -399 156 B.557 1 010 BT

0% 348. SHA 9| Hap(12EA 02 S E)

|z E%‘Oﬂ—‘:— address, employ, reside, equip, callcard, longmon, equipmon, multline, voice, internet, callid
L ebille] EFFE YTk A o S50 T2 o] st ol Zw Aol Al Thel Z7hrol izt 94 thell A
o] S HAG 2 fMT 4= = Exp(B)E EAHAI 2.

- addressol th Exp(B)2] ZHe o] 2 91& o] 7o Felsh F40 A A2k 7t suhck 100%
~(1009%x0.966)=3.4% 7432 Q|nl Gk 51 FOF 5AG F Ao A AZsH= mAo] 3t ol 91

2 100%—(100%x0.966%)=15.88%+g 74},

« callcardo] T3t Exp(B)2] 2+ A3} 7k x| Aol 7}l 31A] ok 1178 0] o] ek 913 o] Xu] Aof| 7}l 3t 117
o] 217582 oln|Ec}, 3| HEMof thaf No = 191 H=3 W4 I oj|A] A7|6HAIA] 9.

« internetol] Tt Exp(B)2] 72 QI EUl AH| Ao 7} 6}A] &= 11709] o] Q]3] o] A{H] Ao] 7}l %t 1174 9]
0.6974}2)2 Sl LT}, o] = AJu| ~o) 15t o] Afi| Aof 7helat 2L NABT S wh=A BAtE
Hu 98-8 olu|lE 2 thA L3 &= Ay

[> rlr
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Score df Sig.
Step 12 | aoge 122 1 726
rmatital 548 1 421
income 1.476 1 224
ed £.328 4 TR
ed(1} oy 1 B34
edi2) 203 1 B52
ed{3) 835 1 361
edid) 5773 1 016
retire 013 1 808
gender 214 1 Fdd
tallfree 3.243 1 072
wireless FER 1 414
tallman .00an 1 887
cardman 3163 1 075
Wirermon 1.084 1 288
pager 1.808 1 179
callwait 266 1 06
farward 2.201 1 138
confer 2.668 1 109
custeat BG4 3 834
custcat(1) GG 1 495
custcat(2) 480 1 502
custcat(s) 019 1 889
02} 349. DEO| Qs Ha(120HAof| O )
mel Hho] M4 mE o)A Zho] 0,052 T}
@@% 05 m| ol L} 3] 2R =

o tollfree 2

! cardmonol| tigt §-2]

Fujee A7t e A 2adn

=]

n

25t7] 3l Cox A AR 269



hean
ange 41 684
marital a05
address 11.891
incarme 77535
ed(1) 204
ed(2) 287
ed(3) 208
ed(4) 234
emplay 10.987
retire a53
gender 483
reside 233
tallfree 526
equip 14
callcard 323
wirelgss 704
langman 11.723
tallman 13274
equipmaon 14.220
cardman 13.781
wiremon 11.584
multline &25
woice B9E
pager 734
internet 632
callid 514
callwait A15
forward A07
canfer 498
ehill BZ4
custcat{1) 266
custcat(Z) M7
custeati 281

o 0oy o
A|m
ox*
>y [

or

L

rr
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Months with service

xd
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off ch
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JEE_! 352 ”%‘E‘"J_'_7

| Cox 3] AH& 271

b1 91

A7 RS
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o
S MelH S AL §31H Belo] "B & 0 2 ol Hl" o5
L ghAIE 4 Qlayeh SAlstel W Aol o
H Evaluation

I; File: f) Generate

cox

| Settingz |: Advanced
ki i

Predict survival at future times specified as:

Regular intervals

Iiftenure

Past survival time: |

@ Time field

[¥] 2ppend all probakbilties

D Calculate cumulstive hazard function

121 353, Cox {2l: MH

49l 7471| E} melo] A4 2 28 o Zof 27
=2 BAsjop gt

[=]
1. 28 1718 MM 20] £3 0 A4 o] AR e AL A1 AH Be 2UshAlLe
2. Nt BEE ML tenure A F3HIA 2. 2 #SE7} A F 717kl whef Ao HYh
3. BE 8 3712 AHsAS.
Tej7l T2j0] o] ehshin] of ol whe oW 0 2 0,55 ALg o] WS AT o] Aol 0,57
gom olghatz Axof@ gt} o Sjol of w3 Eolat Fo] 9l AL ohn o} el Ho| o uley
3 Aibe A 4= Ut 2ol d e AeEshs o tid o R W7k mE S AFS SIS,

272 IBM SPSS Modeler 18.2.2 o Za]# o] A QFuij A



B
=)

e
[

Cumulative plot @ Include baseline Include best line

Charttype: @ Gains ©) Responze @ Lit ©) Profit DROI

—hodelzs
Find predictedfredictor fields using:

® Model autput fisld metadata
@) Field name format (for example, ‘F=x=-<target fisld=")

rCther Score Fields
E Plot =core fields

Target:

e

@ Separate by partition

Plot: a.r,gglgﬂlgsm_ '

Style: @ Line  © Point
Y

Costs: @ Fixed S0 @ variakle
s

Revere: @ Fixed 10068 @ variable
s

Weight: @) Fixed 10 @ variable

Lo (B run) | canca

|-

oot || oot

354 Bt cE R HH™

A He SFsAlL.

7 eEg Bd Ulo] ARSI L. BE oA 24 clSH T AesH AL,

A 26 % 17 o|e AIZke BY3H7] 913} Cox 3171 AHE: 273



[SC-churn-1]

A |
A

E@L'J Optons | appearan: JL%EE‘JL&ME&“DDE

[ User defined kit

COnGon:

E User defined score

"FCP-1-1"
Expression:

|:| Include business rule

o J (b ren ) [concel]

J21 355 WIt = M H

2 ZFA o2 e Al L. o] og Aol ths Bl M Y

SBEST-churn
—— & C-churn

I T I T
0 20 40 60 a0 100

Percentile

churn = 1
T2 356. 0|9 XtE
4 o] AtE = Alo| A9 F 4=9] HAE S thid3lsto] "2 2| H = U2l MA Alo|A o] HAE
£ HAIFUTE ol g Sof, 4 919 3 HL (10%, 15%)°] 9100 AL} Rl ARl Blo]e] A=
2 230|511 o ZH o] JFo 2 BE Alo| A2 HUZ 4, 9] 10%7} A2 = 1(0]Ahy]
sk A Alo] £9] OF 15% 5 IS ol 4= UG YT o] 2 vEd7HA| 2 9] 60%7F 2F 79.2%
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8.

9] o]AtE IRt AT oj P H Ho]E] A|E2] 100%E A EI5HH 2E o|ZA7} to]E AlE Ujof] &

13
N
~
=
=(\JL_I’
ofl
ol

Ir
ko
¢
i
kU
r
ofN |
12
N
o
X
i
)
fllo

N

(0]
fru
2
ox
st
4>
30
)
L
o

kl
rx
e

& 2412 Bolgyrt. 4 o|o] AES AFEshw st o]olo o)
S HAES Metet the i HAIES HAs A} ghol Wsto] B5 BelH e Mefshs v 2w

2 495U

kg B ol o) g A SHE @ Ak $4 19 9 11 2.29) U] 8o e} ChE UL %, o|gag vjoj2x
2 225t( 1 69) 5182 Bl vlolets o gxe ERshe(d 11-99) vl &2 Zolg Uzt
12§27k % BANR AL, A1 HY RS R T AYUTE 14 o]o] EEo A o] o= 4
o] 191 4F9] 60%¢] Ao tjal 17 Fel £ S 2] SgE AU o) 7Hsa o] EAte] 79,099
o] olAT 5 9O} A AL 7] 15 ALET 5= Q= AlZF R Apglo] ] ol Hujth. WA} 1A 7]k
2 A 8L WL 20| £ 94 99 A9, A 1158 275 BEuA 8 AAYth AEo 4
4-9] 20%2) 7 P2l E 2714 7| T o] 2ate] 32.5%04 o2 ojAlske Ao) AU Aty o
L 5o F28 B LR UzE U Bo|ng 25| BEw A £5 ol AHA% 722 Ao} gy

g +

Sort

>

Seftings || Optimization | Anntations

Sort by

Field Order |
FCP-1-1 ¥ Descending

¢ 9| X

Default zort order;  (©) Azcending @ Descending

s

Ol 357 HE L= A H

45.6%7} Ash= o]efol2kal & mf o] = 49} 30%2] Bl F=E AFEShE 2ol sig gyt Bt 2& 2
e gosd AE =5 2l Zlof] AZstN L
A7 "ol WA= 2 2 $CP-1-1 7|2 2 st # S St A2

A 26 % 74 o) A1ZHE R 5}7] 913 Cox 217 A& 275



Table (34 fields, 1,000 records)

laf File |5 Edt ) cenerate

Takble %!__Annqiatignshl
rn | $C-churn-t | $CP-churnct |3cP0a FCP-1-1 |

292 0 0744 0744 0256 =]

293 0 0745 0745 0255

294 0 0745 0745 0255

295 0 0746 0746 0254

296 0 0748 0748 0252

297 0 0749 0749 0251

298 0 0749 0749 0251 B

293 0 0.750 0750 0250

300 0 0752 0752 0248

an 0 0752 0752 0.248

302 0 0754 0754 0.246

03 0 0754 0754 0.246

304 0 0755 0755 0245

05 0 0756 0756 0.244

308 0 0757 0757 0243

07 0 0757 0757 0.243

308 0 0758 0758 0242

309 0 0759 0759 0.241

310 0 0761 0761 0239 | |

N 0 0782 0762 0238 =]
11 ——

2] 358. H|0O|E2

10. Hol & =5 AE o AFS AL,
el H/\IR.

=
=
11, Ho]2 = =S BT HYL
®

< = =5 32 AU, 0.2482 25
== M 02 ARSI A7) - oF 3 %7} Olﬂxhi A:'ﬂfﬂﬂj A7 % o[gAt T oF 45%2] o= AA|5h=

A} ugafo gk,

B9 D% 0% 4 £
Qe melo] g2 ahE tlole] Aol A o= at thg 240 A HeEls o] 48 2H ek 1A T A%
2 7490 71201 % AlZh + tenure)o] B eS Shts o ALSH Ho]ele] A A7 9ol 514] gk 1)
7S 5l 91 A A AN, ol & Helshe o 71 WS S ol uaT e 3ol oF of 2
FOINE UZHE ojehe A0 2 2o}l E (L2 o S Ao AL HRH A0 2 ek AYULh of W
o2 WREE 129 o5 48 s|wo 2 slo] A D ohet AAE AR 4 Ut
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E Prediction

i; File @ Generate

? |

i 5 |
Setings | Adapced | Sunmary | Amotsions |

Predict survival st future times specified as:

@ Regular intervals Tirme interval: ma

Mumber of time periods to score:
Time field | -
Past survival time: lf tenure. : ['EJ

m Append all probahilities

|:| Calculste cumulative hazard function

121 359, Cox L2l AN &4

1. 29 Y EoA Bl Y2l S & 25U

L Eof AZASHA 2.
2. 27 oA vl S oA 2.

3. 4} 37¥0] AejE]o] Q] grelata A7 2k
pava

ANAQ. 28 2= E7} e 247H‘°é

'ziﬁﬂuaﬂﬂgﬂﬁgﬂwqw
5. BE 85 2712 AestAA Q.

1.0& AASt A3
3ol g U}

37 o) A7he B

3t 7|zt 2 245 A Y3}

5}7] 98 Cox 317 AF 277



LdLower Estimate

Setng | nncstee|

Key fields: Ij Keys are cortiguous

Aggregate fields:

Field | Sum | Mean | Min | kS | Shev
FCP-0-1 [ ] [&] ] ]
$CP-0-10 i ] ] @] [
FCP-0-11 [ [ ] &) ]
$CP-0-12 i o ] @] [
FCP-0-13 [ [ ] &) ]
$CP-0-14 I ] ] ] [l
Defauft mode: E SumD Meanm MinD Maxm Shev

ey figld name extension: I:I add sz @ suffic (@ Prefix

D Inzlude record count in figld  Fecord_Count

k| [cancel oot || oot

o

w

o

©

i olm
g't

Ay
O
‘IUII
@
S5

(o]

>~
L
(ﬂm‘;‘H-
O
!

2
39,
|o
ra
o
l(
P ry
Sl
D)
ﬂ?
|o
fru

ol
-
1227

>

[00]

el

f

=2

: i)
U kU
I

Fill ir fields:

& $CP0-
& $CP-0-10
& FCPo

& FCP012 E

Replace: Mull walues x

Condition:

{@EL AN @FIELD) < gl

Replace with:

J21361. M8 == MY E
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eloj| A} $CP-0-n FA12] $CP-0-1
J2}of| QO o] S (EANe) 2

10.

o>' 11

W3 53 s, 43
R SCR-0-2471 5] BEE 35 A= e IA L. B A1e ot
%Eeéaﬁhﬂﬂﬂﬂﬁo%ﬁﬂuq

=
102 MRS HEEH AL,

Settings ][_An_nutat_iong}
[Pt

Key fields: D Keys are contiguous

Aggregate fields:

Field | Sum | hean | hdin | RS | SCev
$CP-0-1 [ [&] el ] ]
$CP-0-10 [ [El [&] [F1 ]
$CP-0-11 [ &l =] [El [
$CP-0-12 [+ =l =] [E1 ]
$CP-0-13 [ &l =] [El [
$CP-0-14 [ [ ] = [
Default mode: (8] sum[~] mean ] win [ Maz ] SDev

Mese field name extension: I:I sdd sz @ suftic (@ Prefix

[T Include record count in fisld  Record_Court

et

I
H
x
Jal
m
=

021362 58t E M H

13. 5 = EE A Eof AAs L A Jlol|A 7B R ER PFS e FHASAA L.

14. $CP-0-n FA] Q] $CP-0-10114 $CP-0-247tA|2] WEE T BERE HEsHA| 2. FE A o3}t 4=}
of oM o] B (A L2 W& A Hsk= o] 7P 4= iyt

15. Beo HIE 4 2T A HASHA 2

16. 1S YA 2. o] =E= "t AA" ol &S 2Hd Tt

A 26 % 374 o] & A7+ mY3t7] 3 Cox 37 ALE 279



ld Months

Fields: 24 in, Ofiltered, 24 renamed, 24 out

. Field Il Fiter |
$CP-0-1_Sum — 1
$CP-0-2_Sum — 2
$CP-0-3_Sum — 3
$CP-0-4_Sum — 4
FCP-0-5_Sum —_— 5
$CP-0-6_Sum — £
FCP-0-7_Sum —_— 7
$CP-0-5_Sum —_— G
FCP-0-9_Sum —_— 9
$CP-0-10_Sum — 10

Field

@ view currert fields  © view unuzed field seftings

3 L LS A EY
17. F ]-l:: CE FHe] 58 =0 A
0|

18. ZE] L= o] A4 eHojjx] Y =0]
o] 50| =X thRAER A xFof o

lo r_°|£

ol =
=

rsL'f”

ohe

RS-
1004 24714 2 WA AL A
ol o

mrans pnse

Settings

Mewy field names:

© Read from field

B Fead valies | MNew Fisld Mames

@) Use prefix Mumber of new fields: E

[0
|

Mzimutn number of values to reacd:

Transpose: @ &l numeric © a1 string @ Custom

Figlds:

500/

X ta

02 364. WA = 2E H
19. A2 =5 IHE otof HESMIAL.
20. Al IO WG 2 22 A A| 2.

I'
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Fields: 3 in, 0 filtered, 3 renamed, 3 out

Fitter [ Field
—r Manths
— Lowver Estimate
Figld2 .

\Upper Estimate

o [cancel

@ view currert fields  © view unuzed field seftings

) (o)

2l 365, ZE = ZE &

21. D L EE x| LEof AAsHAA L.
22. DE| o] A eloj|A] D] o|E-& MonthsZE, Field12] ©]2-2 Lower EstimateZ, Field22] o] &<

ated Humbers

Upper EstimateZ W73 A 2.,

X el

ﬁ Upper Estimate
Y figlds: ﬁ Lowaver Estimate

Overlay
[Pmt I o

Mormalize

Orerlay function v =

@ Ein @ Sample @ Usze all data

‘When number of records grester than: 2000

() (o)

02366, CHE £ = C: T 5
23. 02 T F L T2 I L Eof YR Q.
24. =3 80| A} MonthsE X D EZ, Lower Estimate % Upper EstimateS Y DEZ X A3 A] 2.,

A 26 % 17 o|e A2 BH5H] 913 Cox 317 ALE 281



E Estimated Humbers

A |
=N

lphtJ Appearance :Pmput “ Anngi‘%mngmj

Title: |Number of Customers |

Subtitle: | |

Caption: |E31imates the number of customers retained |

Wiabel @ auto ©) Custom

¥ label @ auto © Custam

m Display gricline

L]
w
o
N

[l
n

N N
o o
2 fo |J

2 o oogh
lo

N
0
(%]
o
o

1,000~
800"
SOOI e e

ADD-fREs e e e S R g R e e e

200

T o, L..E ol . T od, 6. F o & [, |

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Months

Upper
Estimate

___Lower
Estimate

Estimates the number of customers retained

O 368 EREl 1A +E FTYSH=UE F

Had 174o) 324 4ol thgh gt Bl 515k AV =x = 2y A Aol 9] afo|7h = A5 0jH
| of el 7} ol-9- B ekt 2174 o) Uk, AlZko] 7:‘43“’1] w2t 1316 7 o] 7t F7Fek . HlolE
M Eol A 127]€ o] Foll= Yzl 11742] 601014 735 Ato]7} B/-2 Aoz o/t 71 o] Foll=

2880]|4] 597 Ato]d Lt}

282 IBM SPSS Modeler 18.2.2 o Z 2] # o] A QFu A



29.

30.
31.
32.

33.

u Unknown %

"

——

i

Dertive as: Formula

Settings _}a,n_ngi‘gq_ignsd

i

i

Mode: @ Single © hultiple

Derive field:

|Unkn0wn k)

Farmula:

(100 * ("Jpper Estimate' - "Lower Estimate'T) [ 'Lovwer Estimate'

7120 369, THA - =: AE B

HeE = a7 9] $of st Y7ol o H e 2 E8AISHR] B oA b =5 e L tof AZSM4 A
Q.

whg s 0] A7 glol ) Tl mER & 4 gl %5 AstalAlL.

UE §Y02 A5 HeshiAlL.

(100 * (‘A =™ - ropet AFZH')) / Bkt AEZ' S 2402 ASIAAL. Unknown
6= "o Al E = I 0] £-5 s 2 gte] MAIER HAIS AT

el FeshiAe.

A 26 & 217 ol

A

|2te 2dlgstr] 915l Cox 2] AHE- 283



¥ honths

e vt Agpemrcn Ot sovtates

W Unknown %
i
L

W field:

¥ field:

Orverlay

Panel. E Animation; m
Crverlay type: @) hone
(@) Smocther
@ Function v =

a2l 370. plot = =: = H &
34. plot leE5 wHY i Eof AFFMIA L.

¥ honths W Unknown %

Appearance

Title: |Unpredictable Customers az % of Predictable Customers

Subititle: |

Capition: |

Klabel @ suto © Custom

Y label @ suto © Custom

Tlabel @ suto @ custom

Displary gricline

21 371. plot = E: 28
37. M50 R o|F 7ttt o et %2 HA
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12071
1007
80~ -

o

Unknown %

i ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
S e e e e e e S S Sy S e S

il

| T T | T T T T T T T I T T I I T T

5 6B 7 8 9 10111213 141516 17 18 19 20 21 22 23 24
Months

A ol 59k o 2 Bl 120 MAIE S} Ags] 413 v @ 2 Z7lel} = W) sjol A= 2371 971x) 27} )
2 2 7 12 7} g o) o4k 42 Soeh

i
ol
A& ALY
7 v
ﬂScunng
Cox
m— 1 [
| setings | Advarced  Summary Annotations

Predict survival at future times specified as:

@ Regular intervals Time interval: 3.0

Mumber of time periods to score;

EIDREIR

Titne: fiel

Past survival time: ?TEI’IU re.

[¥] 2ppend sl probakilties

D Calculate cumulative hazard function

%) 373. Coxreg L2l MH &

1A A 2l HAlE AA l.;Eoﬂ Aot 2d HAS o HA 2.
2. A 77¥0] AejElo] LA o

Al J2H Z e IE7} o2 4—37101] s 250
3. AGAIZE A S A A L EZ tenures

S 2 X9 At Aol & Ak AU Yt
4. BE ZE 3715 AEsIHA| 2. o]2|et 7 HEZ Q5| Hlo] B4 EHZEE o YA AET 4 A5Y

o

A 26 % 37 o] & A|7+e RG] 93 Cox 317 ALE 285



Ed setect

3| fm]

e

fdade: @ Include © Discard

churn =0

Condition:

o) =)

2 374, MEH LT M EY
wE2 2E 1lo] AN 2, 44 Hold 200 churn=0 Ylal 442, T2iw of] ojg
#o] 23} Hjo] Zoi A A AL,

' _churn

o
r°" 2 |-|

AEH
hl
al

Seftings || 4

Mode: () Sinale @ fduttiple

Dietive from:

&7 §CP14 =

& §Cpa1-2 X
& §CP1-3 =

Field name extension: tod as: @ suffix O Prefix
Derive as:  |Conditional ™ TIP: Refer to =elected fields by using @FIELD

Field type: 8 Flag B

If:

|@FIELD>D.24B

Ther:

2375 O = MY e
LI T E A Lol AZSHIA| . AR 'llo| A REl 2 opF-3 AESsH Al 2.
A Els

. $CP-1-101| A $CP-1-47}A], $CP-1-n A 2] L oA Y3l == st 2718 Hu| 222 churng
AHsIHA| 2. BE A= o3} Adfof IO o] E(EA) 2= B EE A Hoh= Aol 7 4= Wy
=2

8. 2R E LES IPIA7| =5 AdEsti Al 2.
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9.3 502 ZYIE HESIHA L.
10. If X0 E@FIELD>O 248 U A| 2. o] =7 Fot A EH B 5 Fe™ Ayt
4 S gL,

Settings LMZ@EQJ gnng_atineggjj

Sart by

Field Order |

FCP-1-1_churn ¥ Descending
FCP-1-2_churn ¥ Descending X
FCP-1-3_churn ¥ Descending pe
FCP-1-4_churn ¥ Deszcending

FCP-1-1 ¥ Descending +
FCP-1-2 ¥ Deszcending

FCP-1-3 ¥ Descending E

Default sort order: &) Azcending @ Descending

jE'_I 376. I-|E1 LM A—II-I EH

14. 88 =& up kol AFSHI Al 2. A JHoll A $CP-1-1_churnollA] $CP-1-4-churn7}A], $CP-1-10]
A $CP 19714 R5 NeHe0 2 A E S AEISH Al ojghet 1o =2 o SH 70| 9|Zof A
Utk

ﬂ Field Reorder

—

@ sutomstic: Sort

Type | Field | Storage | @
8 FCP-1-1_churn T (Unknovan -~
FCP-1-1 & Real 7

& $CP-1-2_churn ? (Unknown)
& P2 & Real +
& $CP-1-3_churn 2 (Unknown
& P13 & Real x
5 $CP-1-4_churn ? (Unknown) *
& 5op-1-4 & Resl =

Clear Unused

Maote: Fields added dovwn stream of this node are not reardered.

48 ol s A2 A A% oA $CP-1-1_churno] N $CP-1-471A)% T
s A 2. 29 ol g o 47 908 4 Q171 B8] o] 231 My
917 2 ol Bafelwl whxE AFgaiof g,

A 26 % 37 o2 A|7+e BEA5H7] 3l Cox 3] AHE 287



Table (50 fields, 726 records) M=%
lad File S Edt ) Generate Fbt m
I Tahle || Annatations |
$CPA-1_churn [$6P11 |$CP1-2_churn [$CP12  [$CPA-3_churn [$0P1-3  |$CP1-4 churn [$0P1-4 [tenur
255 0 0032 a 0075 0 0147 1 0298 43 |
256 0 0027 o 0.064 0 0127 1 0260 49
257 0 0.023 a 0130 0 0233 1 0308 53
255 0 0.021 o 0427 0 0239 1 0320 54
259 0 0.021 a 0125 0 0237 1 0318 54
260 0 0.021 o 0.053 0 0198 1 0331 50
261 0 0.021 a 0.053 0 0195 1 0329 50
262 0 0.020 o 0.050 i 0183 1 037 50
263 0 0m7 a 0.043 0 0163 1 0273 50
2654 0 0015 o 0038 i 0148 1 0253 50
265 0 01a7 a 0197 0 il 0 $ruils &6
266 0 0109 o 0109 i Ul 0 iy 56
267 0 0101 a 0214 0 il 0 $ruil 85
268 0 0,081 o 0137 i 0194 0 0245 73
269 0 0074 a 0158 0 il 0 $ruil 85
270 0 0.070 o 0116 i 0158 0 0237 28
271 0 0.070 a 0128 0 0138 0 0234 45
72 0 0082 o 0105 i 0151 0 0141 73
5 0 0082 o 0130 0 0163 0 0212 44
274 0 0,081 a 0123 i 0182 0 0241 4 |=
[ — E

=1
a@w%ﬂﬂgls 51 271, 5 i £7]9) 2ol 10388) w7, A A 719 ol 1845 27, o]
o] 2o 2647 o] WAo] o]ee F 0.2 A ZPUITE. AHH = 17, =, 3 A £]oIA o Aol g e
2749] Lo} 7] 4{ = SHER] ol fo) 717 4| shrhe ol 33141 2. 6)E Eol, 256 3 260
AZEE dsHIN 2. ol Rl 9 1) 710 fute ohat §1eah4o) moF w2 el FHs Ao

Ut o2 Sol, TR R4 o] 7195t 12 Aje) J%@ﬂ%ﬂﬂﬂ%zﬂi@maﬂﬂﬂﬂhﬂ
o] TR oA 2 Ao AR Lol 719] 714 Bt o SAI = gl o, o 8t 1 el o
A e TAo] ofe ThE B-E 97) 9is) 1AS oAl Adstat & 4 dsuick
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[E Table (50 fields, 726 records)

lgd Fie S Edt &) Generate
Tahle || Annatations |

FCP-1-1_churn [ $CP-1-1 |$CP-1 -2_churn |$CP-1 -2 FCP-1-3_churn | FCP-1-3 $CP-1-4_churn | $CP-1-4 |tenur
7oy 0 Fnullg 0 Bl i Fnullf 0 Fnullg 7 E
705 a Frullg 0 Sl ] Frullh 0 g 71
703 a Frullg ] Frul% 0 Frulls a Frllg 1
710 a Frullg 0 Sl ] Frllh 0 Fruilg 72
711 a Frullg ] Frul% 0 Frulls a Frllg 1
712 a Frullg ] FrulF 0 Frllh a Frillf 72
713 a Frullg ] Frul% 0 Frulls a Frllg T2
714 a Frullg ] Frulg 0 Frllh a Frill§ 72
715 a Frullg ] FrulF 1} Frulls a Frllg 70
716 a Frullg ] Frulg 0 Frllh a Frill§ 70
77 a g ] FrulF 0 Frllf a Frll§ 71
718 a Frullg ] Frulg 0 Frllh a Frill§ 72
719 a Frull§ ] FrulF 1} Frullf a Frull§ T2
720 a Frullg ] Frulg 0 Frllh a Frill§ 72
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140 Toyota  Celica 33.269 15445 00..[16... 1.800 140000 102400 BE53.. :_
14 Toyota  Tacoma §4.087 9.573 1.0.. 1. 2400 142000 103300 BE.a..

142 Tayata Sienna 65119 §nulld 1.0.. (22 5.000 194000 114200 734..
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L3 XAyt
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1. 7|2 IBM SPSS Modeler 2] R £% Jthol = ezt 2330 28 fS SHMA 2.
2. FE Elol 81625, 159 F|ZE)S F ¥ st AlL.
Hlo]& 30| ¢ o]/} AE 7HsotA] 2 A% th2& S Al L.
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4. 892 2L

Table (16 fields, 15% records)

] Eile S Edt &) Generate
| Table Annutatlons

manufact |model |sales |resale |type |prlce |englne = |horsepovy | wheelbas |W|dth |
140 Toyota  Celice 33269 1544500 16... 1800 140000 102400 |BE.3.. :
14 Toyata  Tacoma 84087 9573 10, 11... 2400 142000 103.300  BG.S..
142 Toyota Sienna 63119 Fnullf 1.0, 22 3.000 194000 114200 754
143 Toyata  Rawd 25106 1332510 16... 2000 127000 84800  BET.
144 Toyota 4Run... 63411 19425 1.0.. 22 2700 150000 103300 |BES..
145 Toyata  Land .. 8535 3403010, 51... 4700 230000 112200 7E4.
146 Wolkgw.., Golf 8781 11425 00.. 14, 2000 115000 93900 BE.3..
147 Wolksw . Jetta 3721 1324000 16.. 2000 115000 83400 BE.3.
148 Wolksw... Passat 51102 16725 00.. 21... 1.800 150000 105400 B33
149 Wolksw . Cabrio 89583 1657500 18.. 2000 115000 87400  BE.T ..
150 Walkswr... ETI 9086 13780 00,17, 2000 115000 83800 BE.3..
151 Wolkswe . Beste 49453 Srnulf 00 15 2000 115000 83400 674
152 Walva 40 16857 FnulF 00, 23 1800 160000 100500 BTG
153 Walva w0 3545 Frullf 0.0.. 24 1.900 160.000 100500 |G7 6.
1584 Walva 70 15245 Snuly 00 27 2400 168000  104.900 |B23.
155 Walva W70 17531 Fnullf 0.0, 25... 2400 166.000 104800 B85
186 Walvo C70 3483 Fnuld 00 45 2300 236000 104900 715
1587 Walva =80 158969 Fnuly 00, 36.. 2800 201000 109900 721
158 neweC... Snully  |[Fnuld Fn.. 21... 1.500 TE.000 106300 G748
159 neweT... Fnullf  |[Fnuld  Fn... 34... 3500 167.000  109.800 752.. 0%

U — []
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Peers Chart

Focal Records and Nearest Neighbors

Price in thousands Engine size ;Dr:al
401 35 0
d 1019405 =T s @105 i
ag-{ 159 92 101
e g2 198 257 131130 Type
130, 207 15008,
10 §55131 1 5 @58 @ Training
& Holdout
Horsepower Wheelbase
| 159® 1125 92
fgg_ 37 e 159“3-’1 05
_ 130131105 il ® 158
120 158" 131 258
il 25t 1025 & 130
i Width Length
5] g2ew—159 ot 92 105
5 101 @105 190 ®
= 158 165 101;59
] 131 - 131
& Rs8130 197 130+5egse
21 395, I|0{ AFEO| A 2~ H|w
o7]A ool REE & 4 AFUH A& 501, newTruck(159)2 718 717He o & 71 & A& 717
QA newCar(158)«= Q== 71 717k o| Rt 2F2 Q& Z2ky Q15U th
of 51 42) 2t 4ol ths) mh A2 A g 912 o) F5HA 57 Alo] 2o het 2k %ol MA| e 2 4 9
Ut
a2 newCar Y newTruckoll thst 713 7171& o] &

5. wo] t=o] 7l ofefo] 9= ¥7] EF The B2
6. o1 % 72 el B2 Hesi AL,

0|2

A 72| Hlo|=

k Nearest Neighbors and Distances

Displayed for Initial Focal Records

ﬂhﬂ%ﬁMW?

ujo] fE= ok7]— Exl-ol- £ 9Qon g thLst HY| 2 HASIE

T2
=

o},

(@A) 3joj 2 HAE)E 32) e ZAsH AL,

Nearest Neighbors Nearest Distar
Focal Record
2 3 1 2
158 13 130 58 0.979 0.5990
159 105 92 101 0.580 0.634
2 396. 0|2 3 AHE| H|O|=
2 2= Q5 U T o A ARl £ L2 Eeelo] 42 714 7hte

newCar(Z4

A 2E RE S 379 MEy S&ato| Bz gadt vt 4

5] Au|7} 43t
newTruck(Z7 3|ZE 159)2] 4%
Mercedes M-Class(101)Jd Y tt.
Qtof Al 2 A3} Zro] HiEA] 54
H "y 7B 7k

o
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Al 29 A H| ZU A W EZ(TCM)O| A A3} A 2]

H| Z U 20| A= A7 AIbo]| b= v)| 2L A9 AA N—EHE A=

3 2L B EY S ZAFIC o] 2L AdAE A7 7} R S

o] Qla} #A| 5 Fhe o] W o] YLuich I KPI Atol2] A3} WA S ¥rs] & ulw TAJo] & UTh
T

=d
tcm_kpi.sav Hlo|E mtAof= KPI 2 A|o] 7}s-gt | Edof| ot 7t gjo] g] 7} ESHE Ut} KPIo thgh gjo]
BlE HFEA7EKPI]] o] A= AL Al of 7Ha7t I E =] ol Tt to] Bl = A FEAF Lever?] BEof %%

) 4 A E(KPDE 431 A|of 71
1&-5to] A|of 7Hs-g I E & 1k KPI Ato]

gy,
AER A
8
) — o=
tcm_ti.sau Type TCM
1

Table
02 397. TCM 20| chet ME AER
1. A} AEYS A5 IBM SPSS Modeler A %] 2] Demos ZH 0]l 1= tem_kpi.savE 71 7| = B4 ot &
A EES FTI5HA L.
2. HolE ==& S 5 ke Eof A5t A 2.
3. HolE =E5 G AP Festo] to|EHE BEAAI Q. o 7ol A/ A H(KPI) & Ao 7Hsgt M E

E’Joﬂ ot 27+ Bjo| )7 EgrE Ut 914 AT B (PO gk tlo)El = B} KPRl BEo] 4]
Ao 7P—°P | E o] tfgt djo| Bl = HFEA7T Lever?]l HEofl A4t}



[

Table (31 fields, 112 records) [o | &[]
@ File | = Edit  ¢) Generate |1} | &) ||NW (@]
Table| Annotations
date |Le'u'er1 |Le'u'er2 |LE'u'Ef3 |Le'u'er4 |Le'u'er5 |KPI_1 |KF’I_2 |
1 2008-09-07 6816 1176 101839 88258 2027711 1829 1891833«
= 2008-09-14 6091 1172 120610 103803 2343404 2162 2125261
3 2008-09-21 8108 1093 70512 81053 1813224 1809 1848765
4 2008-09-28 6503 1121 78581 86303 2722012 1784 2551153
5 2008-10-05 8584 1024 148085 104379 2235634 1704 2186.008
B 2008-10-12  7.331  0.848 170236 91477 2607424 1642 1711.295
7 2008-10-19 6996 12362 239180 FO636 2354322 1681 2112309
8 2008-10-26  7.863 0050 19925 8£7.400 18G0496 2304 1561.226
9 2008-11-02  7.894 1131 307334 109.800 1600156 1782 1920897
10 2008-11-09 6548 1052 467642 77574 2007.203 1913 2042415
11 2008-11-16 4281 1232 584812 80350 1764707 1915 2268544
12 2008-11-23 7458 1219 523018 105372 2106771 1676 2451158
13 2008-11-30  7.235 0078 628724 73206 2666294 2160 2558336
14 2008-12-07 7752 1032 654648 00905 1915698 1964 1614.402
15 2008-12-14 7839 0770 712274 80301 1811261 1147 1925271
16 2008-12-21 8.520 1374 £99.621 98391 1792807 2032 2320790
17 2008-12-28  6.089 1034 52279 117.306 2216657 0879 2478.630
18 2000-01-04 6174 1442 613071 72082 2530900 1701 1769.694
19 2009-01-11  7.046 1410 718218 05504 2285140 1841 2215(92
20 2009-01-18 5805 0.933 008.362 B83.863 2391528 1977 20945555
[ [} ]

12 398 HMHBX|H(KPI) K HOf 7tset HER|0] TPk AA H|OE

4. 2AER0| §3 LEE FIISHIAIL.

5. 7% L EE A ot =tof A5t Al L.

H il
24 M
1L.TCMEEES G o dZ S AEis s TCM =2 I3 e glo] Pr2ZF MM 0 2 o] 53514 Al 2.,
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' WJ TCM
$L

Fields Data Specifications Build Options  Model Options = Annotations

Select an item:

A 29 Z H|ZUA HE

ie = @ Observations are specified by a dateftime field
Obsenvations Dateftime field:
42 date ]
Time interval: |Weeks >
) Observations are defined as periods or cyclic periods
Period field:
B - =
Cycle fields:
Level |Fie|d Cycle length Starting value | ,,[l
x
f
+
[ OK ][h Rgn][ Cancel] [ Apply ][ Reset ]
2 399. A2t Qlup D] =gt
2. SR/ AT B Eo| A dateS A EISAL AJTFFLTE 7RO A Weeks S A EISHI A2
3.AAIE S 2L AP Ao AT AFES A EsHAl L.
HE HlolE ME tem_kpi.savollA Lever1ol A Lever5 7HA] Q] HE= A I EH& 5hH KPI_101 4]
KPI_25 714 9] MEE BE oj3hg Fhr, w o)l o3 Ahgo] AelE 49, Y ojgte) WEL SR
Jeioz 225 £ e B e Al WEE A I m ol gt Fx e 9 iy 5 ok 22 Ey
o
AIZERII RElY T2 A= T H A Lol A 2} ool ths 2|4 o] =S sty o] ool &
B Q]2 Lever1o|A Lever57tA]| o]l = 9 KPI_10)|4 KPI_257}2] 2] I =t}
4. de 2Ly
A 28 EF XIE
7|2 o r APEE A 2d £ 2 FE2 YUY A ER BA|E 1L oot ATE & Heof tis 2y A
o] A7t BAIFUTH ZF ol Aol disl o] o] Q&Y 2dll ke HElE 2 SAIFol 2
sff S Ytt. o] ool A= R AER! 712 At AT AU
AA 2d F4 ol= tigty M7t 2@ U M4E ARSSH T FojoA A Rdll A AEE £
Zelsto] P22 TSI,

(TCM)ollA Q13 A 27] 309



Interactive Output - Overall Model Quality = @

Eile  Edit Help

=

Overall Model Quality

Frequency
o
1

1 1 | I 1 | I 1
012 025 038 05 0E2 075 088 1
R Square

o -

025 012

o wrn

Find modelfortargetl o |

Overall Model Quality

] £ | H
I I | I T | I I T I I
03 012 0 012 0.25 0.38 0s 0.62 075 0.88
R Square

a2 400. TN 2E FE

oefe AEol M BiojS S2stel A siojo} iyl munl HASES HEEE WejYgych YE ol
A 7 92 oke A5 o E5kw AT A 0|5 B A3 BAF) g Sk Ero] EAGYT iAol
the 29 27 Aleietol A A|d o] 52 A\ g sto] W el B4 B Ado] et Bl 28 4 st

HH 2 A2

1EHOR gAs 0 29 1 Gl G52 il A2elol A Aolol olaf o] g e selg
HAGUTH 7|24 0 2 R AF A3 Ak 2hol o] s A E AF9] 107He] B o] gt A7 EAH L
A9l B2 2 moleae 3] 4 Ul Hg BATE AghQlat mels thatgake] 2y &4 glo] EA
2 A" AAolN A HFH U,

A 29 A28 @Rl st W Zegun) Mg AFgaleld ojol 1A 2d Nad e &
¥l 22j5}o] 2.2 GASFSHAIAI L. o] Aol A= A28 Uo] BE e Afo|o] DS BE Ao| 71 B2

v =2

o ety 230 A B2 EA W3 EF U2 S50 REAIGS AdEstAl 2.
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E] Interactive Output - Overall Model System E‘E‘

Eile  Edit View Help

Highlight relations for: 'NI seres '1 - Hide links with significance value greater than:

il g
Overa” Model System P| | Model Fit Statistics | Series with Qutliers
Fit Statistics for All Models
Model Quality
Modlel for Target RMSE RMSPE AIC BIE RSquare
KPI_16 28922 015 1,242.26 | 1,311.78 083
KPI_5 97.58 027 1,002.48 | 1,071.98 082
KPI_23 18033 033 1,145.44 1,214.94 0.1
KPI_3 32618 018 1,260.71 1,330.21 079
KPI_1 022 0.20 -301.69 -232.20 07a
KPI_11 0.01 016 | -1,013.54 -944.04 o7e
KPI_4 0.00 014 | -1,123.96 | -1,054.46 075
KPI_7 467035 015 1,830.30 1,895.79 073
KPI_10 000 012 | -1,181.04 | -1,111.54 071
KPI_6 43767 012 1,323.65 1,383.14 0.55
KPI_2 30338 01 1,24521 1,314.70 052
KPI_13 3123 012 1,250.69 | 1,320.18 0.51
KPI_19 212859653 018 314040 | 3,209.90 047
KPI_25 1493 012 600.80 670.29 047
KPI_21 003 014 -738.06 -G68.56 048
KPI_18 139,844.45 012 2,557.75 2,627.24 0.46
KPI_14 25615 012 1,200.01 1,278.60 0.45
KPI_12 BE1.44 0.14 1,412.02 1,481.61 045
KPI_15 261.41 012 1,213.36 1,282.85 043
KPI_24 1352 013 579.52 645.01 042
KPI_9 13.24 012 57495 644.44 0.41
KPI_20 1641241 0.14 213518 2,204.67 0.41
KPI_22 0.03 014 -718.20 -648.70 037
KPI_17 015 015 -383.19 -313.70 037
KPI_8 013 0.11 -407.40 -337.91 0.37
RMSE = Root Mean Sguared Error, RMSPE = Root Mean Squared Percent Errar, AIC
= Akaike Information Criterion, BIC = Bayesian Information Criterion
1 [+

2 401. MA| 22 AAH 2E A S0 cHot 27|

NG UdHo E4 S A2 ZE A2 Mifo] 55t Z A o] shatm = AZHoA aid UH 2] th/dE A
gt ol & Eol, Lever3-2 KPI_19°] tgt A Yt

Zk Mol Tl A3t TAQ] §-94dS UebH UL Aol FAE £5 A §ol/do] FUrtt 72X o2 gl
Zko] 0.055 23}sl= 3t A S 47Ut} 0.05 £FolA= Leverl, Lever3, Leverd 9 Lever57to] KPI =&
ot -f-o]2 9l At A E ZHE Ut SRt 5o ol 2 F 3 &£7)7|2 ol &F o 3 A st YA
o £ WA Sy

Aol M= Lever 2= B KPI B E 7H0] Q13} A S ZH= A 2Joll KPI L E Afo]o] A= Zh5 Ut ol & &0,
KPI_10°] KPI_20] thst o] iz o 2 /A

2715 Wejstol B A<dof chat wAlw olE =
KPL190] gt o] 28 F23 ohg nhex @ 2% U2 22sta A
Q.

A 29 A H| ZUA Wl EZ(TCM)o|A] Q13 THA] 2H7] 311



Interactive Output - Overall Model System
FEile

Edit  View Help

(=1 Bl 55
Highlight relations for iSmgIe series > ; Series name: [KPI_19 = Hide links with significance value greaterthan

Overall Model System :

Model Fit Statistics | Series with Qutliers

Fit ics for Models with KPI_19
Model Quality
Model for Target RMSE | RMSPE ‘ AIC | BIC |RSquare
% KPI_19 212859653 |
2
V-
o

018 | 314040 [3,20880 |

0.47
RMSE = Root Mean Squared Ermor, RMSPE = Root Mean Sguared Percent Errar,
/—\ AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion
5t

le

KPI_18

s,
i

K# 15

O3 402. HA| 2 AAH] T A Sof| CHSE 27|

o] B7]& f2]/d ZFe] 0.05 o]kl KPI_190] theh Y9k mAIFYch T35t 0.05 2] 4ol A KPI_197}
KPI_18 Y KPI 7 = tho] tijaf 4= HEAEYG
A Dol et BA7F & |

o7 QI A B 2k

-

ST

Hejg of tial WA E B o] Aol tht 7} wat
gy},

Series with Outliers for KPI_19

Saries Time Ohserved Value
KPI_15 | 2008-10-12 7,358,201.68
2009-04-05 20E+007

2010-08-19 6,492157.97

2! 403. KPI_190]| CHSH O] ALK

KPI_199] Tisl Al 7He] o] k3] 7} Al &) MriEl e mi wakshs mel Al Aglo] 9lom o] 43|
WIS o] B4 o)4x|e] 91910] B /b5 A0l /1 e AL TEY & d&UTh o] R BAE o4
22 919l EAjoletal s}uf o] o] & Qo] FHE FAlol 4 AT
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Interactive Qutput - Impact Diagram

File  Edit View Help

[F=5 ECB 5

Series of interest |KPI_19

- | Show: [Effects of seri... ~ | Number of levels to display:

Impact Diagram

2l 404. 2119

N

S Loy

o o

o] oflof A EEo] A =& A|A”lof A J&F tho]o] 13fo] 2 H ¢, 27|ofl= AEE Ao o5 JFS vt
= AE S TAFYL 712 o 2 JgF tholo] a3l A 71x] 20 a1HE BAISHH A HA 22 TA AlE
Quth Zhzbo] 27} 422 WA AlFo] = 7h Al e HoZF U o] @AY A2 40] FItE F A5}
T2 BAE £2 0| 7S HAT £ 5 Ut o] o9 JF tholo] 1382 KPI_197FKPI_18 Y KPI_7 & tt
of gt 21 A Y-S TAISIL} o] = KPL_7 A€ol thsh G S35l £ E-2 Ao Hd A o2 IS [y
Ch A mdd A| Ao A A o] EAl= it BA|9] §-2]4S EAI T

g3 chojojasl o] 7z} - tof] EA|E & AEE 24 7]7He] Zof Qi AT AlF o] upx|ut L+1 gho] A 2E o
= 7hS BAITULE o7 A, L ZF Bddlof Z3hE= AR o] -yt AE =5 S 25| 5HH
o3t gho] HIBEA} A ERE dS 4 AE5YTh

L2 5 225 ATE Algo] TA AlE 2 DA E T S AlES 7|HEo 2 dl= g tho]o] 1l o] ThA]
AJdE Ut =5k T4 ARG At A Al o] 28 XA ste] thE T AlF-S AEE &= 95yt

GF rtojoj a2 Al AlGof YT nA= A S BTAT £ J5Uth o2 Al & Yololatal ghct
KPI_19°] YFE v]x]& AlES EH EA| & thofA] Al dlS MEisti AL,
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@ Interactive Oui.pu{ - Impact Dliéglm .. |

File Edit View Help

@ Series of interest: | KPI1_19 "2 ‘ Show: |Cause_s ofse. v | Mumber of levels to display:

Impact Diagram

o] B7]+= KPI_19°) tist mdlof u] 7ie] )lEo] Qlom ever3°l KPI_199}7P&P%94@° Q7 AAo] Q)
Aty st Aldo] kPI_ 7 2 KPI_1701 tijst e 3
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s i soctaons 515 or Mot Atons

Select an item:

Ceneral r Dizplay targets aszociated with best-fitting models
@ Fixed number of targets

Series to Display
Cutput Options Mumber: g

Estimation Period

i) Percentage of total number of targets

Percentage:

Goodness of fit measure: |R square ;l

r Specify Individual Series

Fields: Fields to Display:

Sort: Mone > u gp(qug

& KPI_11 [ 4
& KPL12 [P
& KPL13 W E]
& KPI_14

& KPIL15 -

ol J[ Reset )
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N oo A

Fields Data Specifications Build Options  Model Options  Annotations

Selectan item:

General Output for targets

Series to Display [] Owerall model system

Qutput Options
Estimation Periad [T Model fit statistics and outliers
[7] Model effects and model parameters

[7] Impact diagram

o

Output for series

[] Same as for targets

[] overall model system

[7] Model fit statistics and outliers
[7] Model effects and model parameters

[7] Impact diagram

-

[ Outlier root cause analysis

Output: |Interadive outliers table and chart ¥ | Causal Levels: E

Model fit across all models i

| Outliers overtime

[7] Series plot
"] Residuals plot
=] Top Inputs

] Forecast table

[] series plot
[7] Residuals plot
[ Top Inputs

[7] Eorecasttable

[] R sguare = [7] series transformations
[] Root mean square percentage error [ | AIC
"] Root mean square error
[ oK ][h Rgn][Cancel]
a2l 407 Aztelnt R £ 4
AA 2l A &8, B3 FY, RAIG LAY HEHS A9 HAsH Al 2.
o]z T2 U EA S Aestal 28 9 I} £Fof tigh 7| & A FAISHIAIL.
A2 ZEHAIL
Fololl Al KPI_19°1 tigh o]/ dx] &2 ¥l 24 At EE F ¥ Selsto] o] & &/d3lsta A 2.
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Interactive Qutput - Outlier Root Cause Analysis
File  Edit View Help

Outlier Root Cause Analysis for KPI_19

0E0 T T
2008-01-01 2008-01-01 2010-01-01 2011-01-01

Time

Outliers
Time Observed Value | Predicted Value | Outlier Probahility | Root Causes
2008-10-12 7,358,201.68 1.20E+007 0.97 | Mone found
2009-04-05 T10E+007 TB6E+007 056 | Levers
2010-09-19 5,492,157 97 1.07E+007 055 | KPI_16

|
m

il

408. KPI_190i| thet O] &%| 22 Hel &4

27} o)id=] Bl o] ol 2 ek Ut o] &0l A= 2009-04-05 H 2010-09-19°]1+= o] 4Fx|ofl tht
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P

'\) Scenario Period

Model System Estimation Period

Date
Start 2008-09-07
End 2010-10-24

Time interval: Weeks

Time Pericd for Scenarios

i) Specify by start, end and predict through times

Date
Stan of scenario values yyyy-Mi-dd

End of scenario values yyyy-Mi-dd
Predict through yyyy-Mi-dd

(@ Specify by time intervals relative to end of estimation period

Starting interval of scenario values:
Ending interval of scenario values: ICI

Intervals to predict past end of scenario values: E

..i4 The end of the 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.

[Cuntinue][ Cancel ][ Q Help]
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11.
12.

o Scenario Definition @

Root and Target Fields

Fields: Root field:

Sort: |None - |E 15‘} |$ Leverd

@ & kP13 -

@& KPI_19 [C] Specify affected targets
@ & KPIL1
@)y KPI_16 .i“ By d_efault, affected targets up to the curre_ntly defined
@f KPI_2 2 maximum of 25 are automatically determined.

@ KPILT
%? KPI_7 Affected targets::

KPI_&
@ ¢ KPI9
@& KPI_3
@& KpPi_s
@& KPS
@& KPI6 s
@& kP22
@ & KPI_21

@ & wor on bt

¢

Scenario Definition

Scenario ID: || ever3_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 2010-10-17 =Read=
0 2010-10-24 =Read=

* Forecastedvalue

@ Specify expression for scenario values for root field

Expression: |Lever3*1.25

[Conn’nue][ Cancel ][ Apply ][ 9 Help]

410. A|Lt2|2 F2

ver3e Y BE HEigto = o] Foto] A|lLte] 2 £719] Lever32] A H gho] Lever3el oJ5lf latx o=
o‘=° ‘%‘:‘L 7IEP ALY oS0l o EA FFS vx]=A] 74/\P°P*'/\12

s
o||

AU 2 IDE Lever3_25pctS JHMIA L.
10.

A Poof gigt Aluel @ ghe] EH A A A S AEsta EHA O 2 Lever3xl.258 UHA 2.

o] M ALk 2 271004 Lever3e] S WA ghuct 25% IA AT o BRe EAL S 59,
At7| ofol 2 2 stol BEA 24712 AT 4 ST

A%e 2L,

10 - 14 HA S HHE5to] 9 W Eof Lever3, Al U2 2 1D Lever3_50pct, Ao Lever3*1.57} A|
FEEE AU 25 A o|sHHAl 2.
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\j Temporal Causal Model Scenarios
Scenarios || Options
Scenario Period
.j_‘ The time period over which scenarios are carried out must be defined before scenarios can be created.
Scenarios:
Scenario ID Root field Scenario values
Leverd_25pct Lever3 Leverd=1.25
Lever3_50pct Lever3 Lever3*1.5
[ Run H Reset H Cancel ][9 Help]
J2 411, ALEIR
(o] =] =EO | T Sk = ANz = =
13 &4 92 2ok P2 W B ol tfet Ao £EO0F 25 YA L.
=)] o =]
14, 49 L 2SI 2.
= = s, = =] = = =1 =]
15. F-ololl M Lever3_50pctoll thet 93 tholo] 1 AEE = 2835t0] o] & &/d5}st
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16.

Interactive Qutput - Scenario Analysis E”El@

File Edit View Help

Impact Diagram for Scenario: Lever3_50pct

e P |

Forecasted Values Secenario 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 296321 3,615.99 3,907.76 3,234 2,617.06 2,802.20

KPI_5 180.93 167.98 351.28 288.07 173.31 276.29 442 68

KPI_11 0.04 0.04 0.03 0.05 0.04 0.04

KPI_19 1.16E+007 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 234483 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 35 646.03 32,341.09 208.859.71

KPI_9 88.26 112.89 95.50 9216 102.76 90.95 105.39 —
21 412, L2 0i| CHet Fek CHo|o{ 13: Lever3_50pct
Q% tholol 122 9 71 Lever3oll &3] B uHe AL S EAFUTH ARG AT} FTFE W BEo of
o 2o 4 fosoe AHgYong = sz &3 EAF Y
o3 o] ol Ezfo] = Wl #2717, Leverdol oI5 S s . Ao] ol of 20| EHH
o}, make] 3 ) £2 o] B1 Ao] that o 22 AlLFe) @ F7]] A2 o) F A ) AIZF 27]0fA A
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FEUY FH 74]@*01] ot ol &2 flUrEji F719] A&} o] 5= JA AIZF 710 A AJZFY T, o] oo
MeFH H o] £ AlFol thgt ol 0] 2010-10-170°1 AlZHE U &) A 12 1H B2 AlA|
g 2do] ¢ 4 A2} g2 7|8k e & Shth= AM 2 R U o
KPI_59] U3t =8 250} AR AN w3} Cho]o] 1S A AaHI Al <.
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Interactive Cutput - Sequence Diagram @

File  Edit Help

== Qhsened
* Original forecast
¢« Scenario

450-
400-
350-
300-
i 250-

200— /——\__

180

KPI

100
50—

04 [ 1
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

21 413. KPI_50] CH$t &%} CHo|{

=7 01] jﬁ_ Z7] e AI{POI i@ﬂ

2ol EAEUCH
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