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2. Dendrite
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1. Supervised learning

2. Reinforcement Learning
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(LA Lw) Architecture

& Multilayer Perceptron

Wariahles | Partitions

Architecture

Training | Output | Save | Expoart | Options

(%) Automatic architecture selection

Minimum Mumber of Units in Hidden Layer:

Waxirnum Mumber of Units in Hidden Layver:

() Custam architecture
rHidden Layers

® One

O Two

rMumber of Hidden Layers ——

Humber of Units

(*) Automatically compute

() Custarn

rActivation Functi

Hidden Layer1:

(®) Hyberbolic tangent

() Sigrnoid

Hidden Layer 2:

[
[

rOutput Layer

rActivation Function

) Identity

() Softmax

() Hyberbolic tangent

) Sigmaid

() Standardized
O Mormalized
Correction:

O Adjusted Narmalized

rRescalling of Scale Dependent Variables

Carrection:
The activation function chosen for the output -
Q layer determines which rescalling methods O Mone
are available.
|| QK |” Paste ” Reset ” Cancel ” Help ]
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1. Activation function
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(0d3947) Training

Q Multilayer Perceptron

Wariables | FPartitions | Architecture Training ] Qutput | Save | Export | Options

r Type of Training
(=) Batch
() Online

() Mini-batch
Humber of Mini-batches

(&) Autamatically compute

() Custom

Humber of Mini-batches:

rOptimization Algorithm

(3) Scaled conjugate gradient

() Gradient descent

Tranining Options:

Option Walue
Initial Lambda 0.0000005
Initial Sigma 0.00005
Interval Center 0
Interval Offset 0.4
[ ok |” Paste ” Reset ” Gancel ” Help ]
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1. Batch
2. Mini-batch
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1. Optimization algorithm
2. Scaled conjugate gradient
3. Gradient discent

4. Initial lambda

5. Initial sigma
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1. Initial Learning Rate
2. momentum

3. Learning rate reduction, in Epochs
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(s2353) OutPut
EMultilayer Perceptron

Wariahles Partitions Architecture Training Cutput Save Export Options

Metwork Structure
Description
Diggramm
[ Synaptic weights
Network Performance
Model sumthary
Clagsification results
[1ROC curve
[ cumuilstive gains chart
[ Lift chart
|:| Predicted by observed chart

|:| Residual by predicted chart

Case processing summary

|:| Independent vatiable importance analysis

@ Calculation of independent variable importance becomes increasingly time-consuming with bath the
number of predictors and the number of cases.

| QI || Paste || Reset || Cancel || Help |
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1. Network Performance

2. Model Summary
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1. Cumulative gains chart.

2. Lift curve

3. Predicted by observed chart
4. Residual by predicted chart.
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1. Case processing summary

2. Independent variable importance analysis
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(save) o il
& Multilayer Perceptron

Yariables | Paditions | Architecture | Training | Output | Save | Export | Options

[] Save predicted value or category for each dependent variable
[] 3ave predicted pseudo-prabability or categaory for each dependent variable

Yariables:

]

Names of Saved VYariables

(%) Automatically generate unique names

Selectthis aption ifyou want to add & new set of saved variables to your dataset each tirme you run a
model.

() Custom names

Specify names for the variables. Ifyou select this option, any existing varibles with the same name ar
raot name are replaced each time you run a model.

| Ol ” Paste || Beset || Cancel || Help |

D8 solii) oy e wledba) L Ho judte o) gods W Jus iy 6 50A0 Siga 65,030 Ll 6
oS
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1. Probabilities and Pseudo-Probabilities
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(,9+) Export

& Multilayer Perceptron

‘ariables | Paritions Architecture Training | Output | Save [ Expoart ] Qptions

["] Export synaptic weight estimates to XML file

Wariables and File Narmes:
Dependent Wariahle |File Mame
species

Erowse...

[ ok |” Paste ” Resat ” Cancel ” Help l

JJMJOJ@Y%UJ_}%“U#V—YUK‘Z
J2l S0 s Bl sadie 58 penlinn LA (redS 6 5A0 s Export )

5 go salEieul (PMML)XML
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(Ladas 38) Options

= Multilayer Perceptron

Variables Parttions Architecture Training Output Save Export Options
User-Missing Values
Specify how to treat cases with user-missing values on factors and categorical dependert variables.
(3) Exclude () Include
Cases with user-missing values on covarigtes or scale dependent variables are always excluded.
Stopping Rules

Stopping rules are tested in the order listed below.

Maximum steps without a decrease in error: I:I

Data to Use for Computing Error:

(%) Choose automatically

Maximum training time Minutes:

Maximum Training Epochs

(3) Compute automatically

() Specify custom value

Minimum Relative Change in Training Error:  |0.0001
Minimum Relative Change in Training Error Ratio: |00
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1. User-Missing Values.

2. Stopping Rules
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1. Maximum steps without a decrease in error
2. Maximum training time
3. Maximum Training Epochs

4. Minimum Relative Change in training error
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!j Radial Basis Function
“ariables Partitions Architecture Output Save Export Options
Variables: Dependent Variables:
&) Geographic indicator [region] | &) Customer category [custcat]
& Morths with service [tenure] ol
&) Toll free service [tollfree] | + |

&) Equipment rental [equip]

&b Calling card service [callcard]
&) Wireless service [wireless] Rescaling of Scale Dependent Variables:
f Leng distance last month [longmon]
& Toll free last morth [tollmon]

f Egquipment last month [equipman]
f Calling card last month [cardmon]
& Wireless last morth [wiremon]

f Leng distance over tenure [longten] L g
f Toll free over tenure [toltten]

& Equipment over tenure [equipten]
f Calling card over tenure [carchen]

Factors:

&) Marital status [marital]
,{I Level of education [ed]
& Retired [retire]

&) Gender [gender]

f Wireless over tenure [wireten] —1 Covariates:
&) Multiple lines [multling] & Age in years [age]
&) “Yoice mail [voice] f ‘Years at current address [address]

&) Paging service [pager] f Househald income in thousands [income]
&) Internet [internst] & “fears with current employer [emplay]
&) Caller ID [callid] f Mumber of people in household [reside]
& Call waiting [callwait]
&

[+]

4]

m Jisnca T n
To change the measurement level of a Rescaling of Covariates:
variable, right-click the variable in the Adjusted Mormalized b’
\ariables list.
|| QK u | Paste | | Reset | | Cancel | | Help |

il ylei Hlte plack G2 1-V Kt

28 AT €y it S,

WS LT (S e b o s S5 0

Lo saas saipulale (i, oAl H by variable 5l (595 Wil oo Lok @
By il ) (SS

ol le Ladiy S

X_Tean_ g g e Hlare Sloasl 5 g sud oS 5T 51 (pSilie toat o luiliul
X —min 1 "

ek 35 el x 1) 8! Jade tawd Jlo s
—aX_ = 3 g ,_a‘a:u.l.m‘l_md_):s\gbm.u‘asu_)dséa‘)dﬂﬁ° J > @

2(x—rnin)_1

max—min Cols 52 prcals 9 Jilas Hlao (3 S oSt oud b3 Jla s @



SPSS ju srae sladsad SA

SeS slanite sane (el (g ipliSaan o

(Oe S sasds) Partiotions
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Variables Partitions Architecture Output Save Export Options

Partition Dataset

“ariables:

&) Geographic indicator [re...| = | (3) Randomly assign cases based on relative numbers of cases
& Morths with service [te...

% Toll free service [tollfres] Partttions:

% Equipment rental [equip] Partition Relative Mumber %
&) Calling card service [cal... Training 6 BB.67
&) Wireless service [wirel... Test 2 22.22
f Long cistance last mont.. Holdout 1 11.11
¥ Toll free last month [toll.. Total 9 100
f Equipment last month [e...

¢ Caling card last morth [ (C) Use partioning variable to assign cases

f Wireless last month [wir...
f Long distance over ten... |-
f Toll free over tenure [tol

Partitioning “ariakle:

f Equipment over tenure [..
4 caling card over tenure. .
f Wireless over tenure [...
% Multiple lines [mukline]
& Voice mail [vaice]

&) Paging service [pager]
@b Internet [internet]

& Caller 1D [calid]

& Call waiting [callwait]

&) Call forwarding [forward] |_|
& 3-way caling [confer]
&) Elzctronic kiling [ehil]
f Log-long distance [loglo..
& Log-toll free [lngtol] =
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(,Balw) Architecture

#| Radial Basis Function

Variables Partitions Architecture Output Save Export Options

Number of Units in Hidden Layer

(5 Find the best number of units within a range

Range
() Automatically compute range

() Use a specified number of units

() Use a specified number of units

Activation Function for Hidden Layer
-:EZ' MNormalized racial basis function
() Ordinary radial basis function
Overlap Among Hidden Units

-:}:Z' Automatically compute the amourt of overlap to allow

-Z_:_Z' Allow specified amourt of overlap

|| QK ||| Paste || Reset H Cancel || Help |
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(@3?) OutPut

2| Radial Basis Function

Variables Partitions Architecture DOutput Save Export Options

Network Structure
Description
[ Diggram

|:| Synaptic weights

Network Performance
Meclel summary
Clagsification results
ROC curve
Cumulative gains chart
Lift chart

Predicted by observed chart

Case processing summary
|:| Independent variable importance analysis

@ Calculation of independent variable importance becomes increasingly time-consuming with both the
number of predictors and the number of cases.
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(save) o il

Q Radial Basis Function

“ariakles | Partitions Architecture | Output [ Save ] Export | Options

Save predicted value or category for each dependent variakle
Save predicted pseudo-probakilty for each dependent variable

Variables:
Predicted “Value or Category Predicted Pseudo-Prokahility
Dependent ‘ariahle |Mame of Saved ariable Root Mame of Saved Variables | Categories to Save
custcat IMLPPredictec alue MLPP=eucoPrabability 25

rNames of Saved Variables

@ Automatically generate unigue names

Select this option if you want to add a new set of saved variakles to your dataset each time you run a
model.

(") Custom names

Specify names for the variables. If you select this option, any existing variables with the same name
or root name are replaced each time you run a model.

[]Tll[ Paste H Reset H cancel ” Help ]
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(y9+0) Export

E Radial Basis Function

“ariahles | Partitions Architecture | Output | Save [ Export ] Options |

|:| Export synaptic weight estimates to XML file

‘ariables and Filz Names:

Zependent Variahle |File Name

custcat

“TH[ Paste ” Reset ” Cancel H Help ]

DI _)/J.u_)/._l.o zLi‘fv CJU’ f—r‘ﬁaﬁ

Jols S0 o Guunly it 5o cenli Loy (pedS 85,83 oy Export ) g5

S5 o soliiu (PMML)XML
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(Ladas 38) Options

2| Radial Basis Function

‘ariables Partitions Architecture Output Save Export Options

User-Missing Values

Specify how to treat cases with user-missing values on factors and categorical dependent variables.
() Exclude
() Include

Cases with user-missing values on covariates or scale dependent variables are always excluded.

|J| Paste || Reset || Cancel || Help |

Ladis € o5 2 ylto pld plbG0-y K

Bl Gdl alla K @l mions b solie bl Lo, 5S6 s 438, s ) salis

il s s e Blle Gl y slasuaie 5 Lo, sSU Ho 5,8 €,
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ste in b S gty 0T Lo € Gnchy Jue S el sl oY sy st O
s oo sulEial (3l 5y oo (Bua) il
sokiisl glaclua Suw ) davalas s aa¥aia (g iy ) ouldicl
Bl B el o wia3ls wdlpe cnllad 4 Jpide Sb Lo S aly elbael (2 5 5els S
o wiss pall g clie aly caliy 5b 5o cl (Kae S ol ol pad 5 L S5y
wlidn 1 56T g Lael slaclua Sw ;) Gl Lol 5 suliia L G calis
OB 59 Senlioe Kb (s580L) suil 5 Bl GLide B S8 A0 @ bss e oledl
Y Wi sty S cala gl QL Gl Slasse Ve 5 adl 8 s se bankloan.sav
LS 4w ) aon sladalas bl Hskiews | s Ble 5 anled solitul
6l «Sb ST OLoide 518100 sabdius Sy Jae Ol G Olsieds Gurw IS
L obl soliel glackus San)y Gliae 5 sused suliind wh Cud Gloide Gandds
sals H18 Jalad 5y g0 Game S5 5l saliind b1, Lasals Giay cal g sllacl J ghews o 9dle
i€ guisdions LIl S aiile glo¥ wia slag st O OIS ee BSs S Wl oo 5 ol

23 5ad suldiel 5
Ladalad aladl cga Lasuls (s jlasule]
e84 1 adalad alas) bl b oS was e Lad 1 s3lal ool Bolaad slagaintio sl
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Transform—Random number generators. ..
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E Random Number Generators

Active Generator
[] 5et Active Generator

Active Generator Initialization
Set Starting Paint
() Randarm
(%) Fixed Yalue
Walue: 9191972

Current Active Generator:  “ersion 12 Compatibile

@ The active generator setting applies immediately and for future
Sessions.

|J| FPaste || Reset || Cancel || Help

1-F Ut

awlad LA set starting point 4 X e

b sud il gd Hlaie gl 15 AVANAVY sae 5 sugad olaTl |, Fixed value 4w S o

Al

A S ok 4w S e
agda 534S wa S pedidie ol sud A8 S alad) iy B S Sar S5 sladalas Ha
slad s s 4 LEl 1Y 5 wlsad olaals 50l slad gab (Falew Lyide 31 V-
cn suSEEE Late & ) ol wleu S lay 3l (Holdout) sad aiils &5 laa

e aal s HLous g adalas T o sud suliia) slads g (5 3les 4L g0
(S Ol e crand ) suiSSSE Huade calis gl @

Transform—Compute variable
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AY

Q Compute ¥ariable

Target Varizable:
-

| Type & Lakel... |

d:l Lewel of education [ed]
:g& “fears with currert ..
f YYears at current add..
:g& Household income in ...
f Dedt to income ratia (...
4 Credit card debt inth. .
g& Cther debt inthousa..
&) Previously defaulted ...
g& Predicted default, mo...

:g& Age in years [age] «

Mumeric Expression:

ey bernoullii0.73-1

Function grougp:

Al

Arithmetic

DF & Moncentral CDF
Conversion

Currert DateTime
Drate Arithmetic bt

[ »

Functions and Special Variables:

5& Predicted defautt, mo...
g& Predicted default, mo...

| If... ||:0p1ional caze selection condition)

Ok J| Paste || Reset || Cancel || Help

-y K

.awlad 05 Target variable cianis Hu |, Partition <ol ®
-aulas s Numeric Expression ciacd 591, 2*rv.bernoulli(0.7)-1 & ;L ®
S ) Bolal o pmds (SSE Hiulie 4o gane ks walga Siely el 5wl ol
G1-Y 5 ) seolie T dam 5o € i S gandion <V Jlaial 53l b Jsi pds &
258 oo 9sn 4 oule juolie oS (gu)lge oled dliw gl d S walsd sd G s 5 ) sla
Olsieds Iy Wi o Aie yalis sl 4S (0,50 5 () 50 ]) training slads sas o)) sieas 1,
Oloseds 1y w8 e 0sd 4 ) sis Hlaie € guylse 5 sad il Silaa slad ga
Odsa peald sl juals Jlh L a8 S aala s o (stule)T) Testing (slads gad
ol 1 (Otale)T) testing slads g
S KUK Compute variable s yaky 500k 4u’S (55,550 ©
oiie b gi 15 ) Hlate wles S wsbu aly ool B Gl € SbREe SIAVE sgaa 59

SSL i aal ga suldial Jao cala gl byide ool 5 wlsals alaial s ga 4 SSa3
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%L@TJ‘JJJSM‘\,&Q;Q)J‘)—\ J‘&L‘bdﬂd%)éﬁ‘\g&f‘)‘&aﬁ&&lﬂ)@

Laalas ¢ 9,

fambed CLATI g3e Sl oo ¥ Wia Gty S dadaS g5 6l

Analyze—>Neural Networks—>Multilayer Perceptron

| Multilayer Perceptron
Wariahles Partitions Architecture Training Ot Save Expart Options
Yariahles:; Cependent Yariahles:
f Predicted default, model 1 [preddef1] &) Previously defaulted [defaul]
‘gﬁ Predicted default, model 2 [preddef2]
& Predicted default, model 3 [preddef3] ‘ ﬂ |
@& partition -
Factors:

d:l Level of education [ed]

Covaristes:

f Age in years [age]

f Years wwith current employer [employ]
S f Years at current address [address]

ﬂ | f Household income in thowsands [income]
- f Debt to income ratio (1007 [dektinc]
f Credit card debt in thousands [creddekbt]
f Cther debt in thousands [othdekt]

To change the meazurement level of & Rezcaling of Covariates:
variahle, right-click the wariakle in the |Standardized b’
Yariakles list.

| Ok || Paste || Reset || Cancel || Helgp

-1 s

wwlay AT Gl g yuade o) sicds |, Previously defaulted(default) o

by olassl Factor ) sae4s |, Level of education(ed) o
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AY

olal) SWS yiate ciawdd o |, other debt in thousands (othdebt) G Age in years(age)

@Multilayer Perceptron

“ariahles [F‘ar‘t'rtions Architecture | Training | Output | Save | Export | Options |

“ariables:

& Predicted detault, model 1 [...
¥ Predicted detault, model 2 [...
& Predicted default, model 3 [...

rPartition Dataset

O Randomly assign cases based on relative numbers of cases

Partitions:

Partition Relative Mumber %
Training 7 0
Test & 30
Holdout 0 1]
Tatal 10 100

@ Use partioning variable to assign cases

. Partitioning “ariable:
« |& pattition

[ITH[ Paste ” Reset ” Cancel ][ Help

l

aulay olams) Partitioning variable () sicds |, Partition & ,lie ®

o-r K

X Glaxsl 1, use partitioning variable to 43X e

.Afﬁ&fﬁOlltputﬁf}i(_;J)ﬁ o
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B Multilayer Perceptron

‘ariahles Partitions Architecture Training Ot Save Export
Network Structure

Description

[ Diggram

|:| Synaptic weights

Hetwork Performance

Mode! summary
Clagsification results
ROC curve

Cumulative gains chart
Litt chart

Predicted by observed chart

Case processing SUmmary

Independent variable importance analysis

@ Zalculstion of independent variable impartance kecomes increasingly time-consuming with both the

numker of predictars and the number of cazes.

Options

|J| Paste || Reset || Cancel || Help

-

.l Diagram 43S LS 51 Network Structure crecd ju l, S5 ciedle ©

Predicted by observed chart . Lift chart . Cummulative gains chart « ROC curve gladis S

WX aulad oo sualine <5, sblas anlad OlAm) Network Performance o9 S 50 1,

S el oo oy v ol il o Jldjue o, s Residual by predicted chart

el 633,558 (aispulille g Sl g sadie

.awley olATI 1, independent variable importance analysis 43S @
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sk aladl wial 3 awsda

[+ Percent
Sample  Training 499 T1.3%

CHoldout | 201 | 28.7%

Walid : 700 | 100.0%
Excluded - 140
Tatal : ga0

V-r s

sladi gad 558 5o Gliside B asse ¥AA oS aas o las sud aladl anl s A
Laalas 31 aS (g0 90 VO .3l4is S 40,8 Holdout (glads ga3 89S 50 0,50 Y-\ ¢ Training

A...Zl_su.n a_\&ﬂ BX! &L 0‘53.“_3 u\:y)l..ho WWload GJB

asah ele M|

Input Factars
Layser Covariates

Lewvel of education

Age in years

Years with current emplover
Years at current address
Househaold incorme in ...

Cebt to incorme ratio 01000
Credit card debt in thousands
Dther debt in thousands
Flurmber of Units® 12
FRescaling Method for Covariates

- m AW R ==

Standardized

Hidden Mumber of Hidden Lavers
Laveris) 1
- Mumber of Units in Hidden Laver 1= q
Activation Function Hyperbolic tangent
Ciatput Dependent 1 .
Laver wariables Previously defaulted
. MMumber of Units - 2
Activation Function Softrmax
Error Function - Cross-entropy

a.Excluding the bias unit
A-F s
@l s el plas ), pae ladis © b g 5o oled) « Network Information J gaa
JJ‘J.A 4_' (:)J'S‘ .JJ‘J A):!)ls ‘A.u.'bl_)u.A o 43;1[:' ual.;a:;‘ ..\J‘J.a 45.\:»‘ J‘ ‘:)Ln:uojo‘ JJ.A.A;
bl a8 55
CJL'“" JSJ‘A::t<AJ)L¢.4.:\QSASJ:?:\AJ‘Aa.:L.AJ.:\‘J..:GJJJJQYJJmﬂjlﬁGL&AbJ‘A’J °

(Level of education) e:Muaas o cdius sl 53 1320 saal g .0l o (Factor levels) Jole
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1y s sladas 3l sl 59 S pa i dagandiu 51 S g 5 sael asay @
9 g s 438K 5l oo Wil Ll oo g e 48 S IS o L)

laaas Gai o oS glas s S 51 Ssa (sl 5 (pliae (2 sa dals (i S (ea o
Y Lo aaly Y S Lo Goee ol «S (Previously defaulted) cuwl sads aGAlis wilaiils
ROV PNPREN

aeal 63,8 GATI oles ¥ Lol aals ¥ oSl (i S ,hal, o

ol sk 38 S 51 0 a3 5 (B Gk O set Kol by e oledbl) L e

JM A
Training  Cross Entropy Error 156606
FPercent Incorrect
Fredictions 15.6%
© Stapping Rule Lsed Maximum number of
epochs (1000
exceeded
Training Time 00:00:00.081
Holdout  Percent Incorrect
Fredictions 25.4%
DependentYariable: Previously defaulted

I-F S

Sk 5l suliil 5 snk alasl Ol = 4 b g so oledlb) Model summary (s o
awslad saaline wil g5 o |y (Holdout) s 4ty 4Silaa (slads gad 350 o olgs

saniSlad ol 31 agsn ¥ Lo S o) Jls 4 (Cross entropy error) 9,5 (slaa @
e s anlyd b oo Sl ol sad suj) Jgaa Lo ol sud suliil softmax
lays 39 Hla8e 0 3eS w l Uad Bl cpl lhee 9l

il Jpin 5l s e 0l GLES em s s pemds 4S sLit] (sla ity ol @
el st 438 K S aadlsa B T () selsay Sl <alul 5o 4 (classification table)

Lassg ot lais slaad 5 iSha Gl € € 5T By € dulae 23, Sl o
O 1 Kaa Julu 4 el oo al, SI ) Jlass) clla o ool sud (85 430 plonsis

$9)se o Gisel Jsb 5o 4 ol uhse Loty s GO ol s S (88 g1 Lalkba
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GJJJ:'JL'::":‘T’(SL&@'“J‘):‘QS@L‘“; JJJM‘J‘ JJ“SOﬁ‘lﬁJC—U—U‘ suly t‘) b‘.}lﬁb‘
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Sadiab
Predicted

Fercent

Sample Qbsened i [1] e Correct
Training Mo 347 28 92 5%
- fes a0 T4 a9, 7%
Crerall Percent THE% 20.4% a4 4%
Holdout Mo 123 14 ahE.6%
- es az 27 45 8%
Cwerall Percent TT.1% 27 0%, T4.6%

Dependent Variable: Previously defaulted

Yoo r Kt

aas oo HLES 15 adl o Sl 5 suliinl 3 Jola S pold il Classification J gas
culle alewnis Jaall e cadily +/0 5 Sy Aoy Jldial @l S35 e 50 o0 S8 9
S aal A
sl S iy 5 50 5 0 diagonal of the cross —classification (g 5 5 438 S, 3 sla sl ©
adily oo paaa
sl s iy wilaas S )53 diagonal of the cross — classification 59,55 4S oladslw o
Bl oo s 5ad
S350 VYF 51 a9 VF ol sud suliion) Jus calas gl LT 3 &€ su)l 50 o o
YVO ) anse YYV slaad 5 ciloads (gaudiib s 4 wsldidly plauaas GaXX o <
aolee SIZA¥NY (K o) somts Wilond guudiibs Jayu 4 50 wladls gslaaas S g0, 90
Joan oo slildl s)lse 700/F Gay saile (U Gloae 5 oud gubdiibs s 4 Gh) el
s dus 50 S 00 K co bl Sowlio Jas o Slae ol sadd suls lis Jae wada
wlad addie gsuls HLis | mais 3l g0 )
G b o wa S o suliinl Juo calu cga suslse 3 LaT Lo € plagandus
T sl e Gl oo 4 Las Gol gl a3 Sl 5o Glndisa g0k Gl
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e o Jae mania LY 5L Yoaadly
Sl a5 50) Ha 9ad paaa
osele b da 55 ol sws S L1 ol 31 Gl € G S5 sladelas @l 4 Koo oL
Semyd s 4 sad il 6K laa 5 By sel et g S uslae Olsie aly sl
Gose o8 mac Sad adbipe JA a3, Gl S wlesgad Jwghn 1 aolse O (goldie
dose oo Lol Gals slyes 1y cuws sl gugin 3 YL wenu (i) sel slad sa
BB Gloae @ s slaadlel wimju 5 80 s rulie Ladan® sud dls oS las slads ga
LOAIV 5o 5 sad dly & s gladipad Jo mais s)lge ZYO/A) il oS a3
Bl 55 Jio 4D (i 53 sudd OIS B by e 4 Gyl (25 50T (slaisa
Oisel oyl Sl oo bl wley S Sitie ol sulisl 31 sLs Giosel € ol 15 Lak
gy b s Gidsel w59 oS el il o SN pusad Bia Jsla Sl
38 oo 3las) dulas

wlad oo S a1 pinle)] G Kol sole Hlicws JSiie ol Jasl,y liais oo
3 sl @b ke s S, € G ST anls padie ) wle 3L "on track”
Cu 4 095 o ashiAlin Cpl 5 Gl 4S 15 (SSE Huite Lol ujlas ol yen 4 1) pdube] 4 sa
Sload suliie) Sarw Sy ladalad Ho S 1, Gihsel 5 sud Gl K laa sladsa
o S oot ol B s WS, sl Gsa 3 i plnly auls @ olusl

anled o suliinl odule)
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& Compute Yariable

Target Variakle: Mumeric Expression;

partition = artition - v bernoullifl.2)
Type & Label...

f Age in years [age] ‘ « ‘
{I Level of education [ed]| ——
f Years with current e...
g& Years st current add...
f Houszehald income in ..

Function groug;
A 4
Arithimetic

. i CDF & Moncentral COF
f Debt to income ratio (... i
} . Conversion
f Credit card debt inth... .
. Currert DatesTime
& Cther debt in thousa.. i . —
Cate Arithimetic i

&) Previously defaulted ...
g& Predicted defautt, mo...
f Predicted default, mo...
f Predicted defautt, mo...
f partition

&b Predicted Value for d..
&b Predicted Value for d..

Functions and Special Variables:

(optional case selection condtion)

oo e ) oo e ]

VI—p s

awla 5L s L |, Compute variable 4ad.n ®
awlad B |, Partition — rv.bernoulli(0.2) = ,lie Numeric expression Lias ju @

el KT 38 900 @
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ﬁ Compute Yariable: If Cases

‘g? Age in years [age]
d:l Level of education [&d]
:g& YWears with current ...

() Include all cases

(2] Include if case satisfies condition:

awlad gl e Me 5 oAl 1 if case satisfies condition & lie

& YWears at current add. . attition = 0
@& Household income in ... «
& Deht to income ratio (... -
& Credit card debt inth... — R fitiicliB/Qroup:
o otver sebtinthousa.. FIFFErrr . -
&b Previously defautted . — Arithmetic
@?Predic’[ed defautt, mo... |'_| |i| |i| |L| |i| |i| CDF&N-on-:entraI CDF
& Predicted detautt, ma... rE |T| |t| |1_| |T| |T| Comversion )
f Predicted defautt, mo... g ———————— current Dete/Time
& parttion | 7 ||& || | || 0 || : | Date Arithmetic -
&b Predicted Yalue for d... = |?| |?| | ot _| Functions and Specisl Variables:
&b Predicted Value for d... e 1

Continue _” Cancel || Help

) -y K

S (B |, Partition > 0 & ,)le

€ KK Continue (59,58 @

awlay SIS Compute Variable dadis JAls 50 Ok 4u’X (55,50 @

WS o oBIHlEe 8L g0 1 ((SSE i) Partition a4 sud suls cued yulie sl 53 0yl
_,34[_3.4_}‘%\’~ JJAAJJ%A_\J:_):O&A_}(JJ‘SGA‘A‘%_.ll‘)ém:)“):\g_)_}:lxdl:&od_)y)d_)lsdi‘
}‘\” X (’/VX ’//\)=/Of Jeda Hd %’.‘SJJ_EMA_LLoo_o 03‘_3\ ‘_@ii//\' Jb..\.a.:b‘).;.‘.é

s 5o LET 7Y 5 iy sol 45 gad 5o adles sad cdliyo aly ol 51 Glay 4 AL e

Olad 5o asleas S 5158 ead 4dls 450 laa glads gai 558 Lo a5 4 oL i

ibe oo SL 8y S
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Ladalal oo gad jLET
anla S Save 4wR 5950 5 wwlad 5L Ko U I, Multilayer Perceptron dad.o ®
aulay olamil 1, save predicted pseudo — probability for each dependent &= ,Lic ®

S SOk 438 500 ©

oaud aladl awl ¥ I slaada

I Fercent
Sample  Training 398 A6 Q%

- Testing 101 14.4%
Holdaout 01 0T

Walid : 700 | 100.0%
Excluded - 140
Tatal : aa0

) Aot K

oeiidie odhsel sladises Ho GBS L8 gl Jeal Lo € gloses ¥AR Sl )

.A.'J.A.ZU.AQBSJ‘QJQJJ&LAJTMJMJJQZ.Q;J‘JZ‘S‘JJJJJ—A\’\ ‘J:def..\‘)i
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Input
Layer

Hidden
Layer(s)

Output
Lavyer

Factors
Covariates

o h e L R —

Mumber of Units® -
Rescaling Method for Covariates

Humber of Hidden Layers

- BMumhber of Units in Hidden Layer 12

Activation Function

Depeandent 1
Yariahles

. Mumhber of Linits -

Activation Function
Error Function

Level of education
Ade invyears

Years with current employer
Wears atcurrent address
Household income in ...
Dehtto income ratio 1000
Credit card debt in thousands
Other debtin thousands

Standardized

Hyperbolic tangent

Previously defaulted

Softrmax
Cross-entropy

12

a.BExcluding the bias unit

YV S

S Bl €l Gl S oo suabiie ot oledbl Jgan o 4 5aS LS

.CAA.H‘OJ\}AS%JB:\S‘OL@_.\:}%YJJ‘)AA‘}V&@SLA\}S‘

Training  Cross Entrapy Errar 159,870
Fercent Incarrect
Fredictions 201%
* Stopping Rule Used 1 consecutive step
(s)with no decrease
in error?
Training Time 00:00:01.013
Testing Cross Entropy Error 40.088
" FercentIncarrect
Predictions 17.8%
Holdout | PercentIncorrect
Predictions 20.4%

Dependent Yariable: Previously defaulted

a.Errar computations are based on the testing sample.

AP s

Juo daia

ol (Fale aude saianlis (Jus wadla
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sl oS laa  GibedT 5 GBosel sladisa b el LusB cn 0l slainoiny s s @
il e s
ails S dbd Gloae o 59 dlase K LIS 3 G oS BT s @ dealae (3, S @
o) sy (38 gie
5 ouss BLal a5 sal gl sl (San Lol Juo €€ aas oo OLES Jsaa Cpl Cxiaad
B s gai o3l il ool sud Ja cdule)] Gaad S Guses 6Ll b J<ae ol

il OIS i gaim o din 5 diels oS slag g u) 50 Ho Wl Lo 5 eu s S5 S

Sumdiub
Pradicted

FPercent

Sample Ohserved i} Tes Correct
Training Mo 263 34 B8.6%
- Yes 46 a5 54 5%
Owerall Percent TT.6% 33 4% 79.9%
Testing [ill} T3 A 93.6%
- Yes 13 10 13.5%
Owerall Percent 251% 14.9% 82.2%
Holdout Mo 124 18 ar.3%
- Yes 23 36 G1.0%
Owerall Percent Ta1% 25.9% TO.6%

Dependent Variable: Previously defaulted

Va1 Sk

Okl by Jlaial s plgieds -0 sae Gualasln8 b oS aas o LES suudlile Jsan

S Oblaas w4 o Ghlaa (B (Aol 9 @Bl LB JSE 4 Sl el
3 gusiae wo lad 4 gundib il bys S s ol L8 clinlie wla o Jac
laeSes wlie gl ohin Lulul Gl wase €l 1 Suohy o s GBI
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10 . — —Ho
— i — Yes
I o -
|

51 [
E B
-
k=
]
c
*

4

27

o T T T T

0 .2 4 6 8 1.0

1 - Specificity
Dependent Variable: Previously defaulted

Yo Kl

LS sl el padls 5 cpalua Olhee 3 LS el G) 4 ROC Jaie
ol oS 5l Gledan ssbas 5 Slasad S0 LS (B cnagane (Sae sulie
wlad Jae Wl g3 oo Jolan 5 (she gane 51 il g5 o sl
Lol 3 (S aase Giulad | Linke 50 caal sad suls olis e ol 5o <€ gLl
Ssny Gy 5o LB € alol 5 e (Sules 1, YES 658 55500 5 NO 555
YL i S 5 (cal sadn suls Glas Hlasad Lo 4S) da,o YO LA 4 oo Wy Jadie wjls
il e ol el el inly Send Bl pe o e
sinbesl 5 sl sladisa 3l S5 Gulaln Dlised Gol € wal Gals g
I Bl ead ,laS laa ladisad us5e 50 ROC Jlages S anny sl ol ) gl
e 4425 L 1, ROC Jimie pace i sl 5 00585 pansdl o 50 € (SSE ko b5

wawlad go golwilel ) oud 6580 5 Ged b Jladal Wk
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Area
Freviously defaulted _ Mo 853

TES 853

Y- S

9 S plasae 5 cl ROC Jaie 3 (goae gloaSs 5 4 (daie ) slad
Jlial 4ud ol sieds & Ilaial @i 5o Lo € iles G5 Gl suiasp Lt il sael Jan
O ou sdolas Sogats S (53,50 oo el B0l S ped Bie Gy o a5 s
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Transform—>Random number generators...

E Random Number Generators

Active Generator
["] Set Active Generatar

Active Generator Initialization
Set Starting Paoint
() Randarn
(2) Fixed value
Current Active Generator.  ersion 12 Compatible

@ The active generatar setting applies immediately and for future
Sessions.
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Analyze—>Neural Network—>Multilayer Perceptron

EH Multilayer Perceptron

Wariahles l Partitions

Architecture | Training | Output | Save | Export | Options |

“ariables:

Depencent Yariables:

&) History of angina [angina)

&) History of myocardial infarction [mi]
&) Prescribed nitroglycerin [nitro]
&; Taking arti-clotting drugs [anticlot]
&5 Hospital ID [site]

&) Attending physician [attphys]
&) Time to hospital [time]

&; Dead on arrival [doa]

&5 EKG resutt [ekg]

&5 CPK blood resutt [cpk]

&) Troponin T blood resutt [tropt]
&; Clot-clissolving drugs [clotsolv]
&) Hemorrhaging [bleed]

&) Magnesium [magnes]

&5 Digitalis [digi]

&5 Beta blockers [hetablk]

& Died in ER [der]

&) Surgical treatment [proc]

&) Surgical complications [comp]
;[I Surgery resuft [resut]

&% Length of stay [los]

Factors:

Covariates:

Display Variable Names

To| »
val

Dizsplay Variakle Labels

e Sort Alphabetically
® Sort By File Order

Sort By Measurement Level

“ariable Infarmation. ..

& Nominal

Ordlinal

Scale

l"

Rescaling of Covariates:

Standardized

:H Reset || cancel || Hep |
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@Multilayer Perceptron
“Variables l Partitions Architecture Training | Output | Save | Export | Options
Warihles: Dependent VVariakles:
gg& Age in years [age] f Length of stay [los]
&) Hospital 1D [site] f Treatment costs [cost]
&) Attending physician [attphys]
d:l Surgery result [resutt]
Factors:
&3 Hemorrhaging [bleed] 3
&3 Magnesium [magnes]
& Digitalis [cligi]
& Beta blockers [betabik]
& Died in ER [der] ||
&3 Surgical treatment [proc] p
&3 Surgical complications [comp] |
Covariates:
¢]
To change the measurement level of a Regcaling of Covariates:
variable, right-click the variakle inthe [Standardized -
Variakles list.
[ OK _” Paste ] [ Reset ” Cancel ] [ Help ]
ya-r s

S Olam) el sla juais o) sicds |, treatment costs g length of stay &l )l ©
surgical complication5 time to hospital  talking anti-clotting drugs G age category =l Lie ®
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EMultilayer Perceptron

Variables [Part'rtions Architecture | Training | Output | Save | Export | Options |

Variahles: rPartition Dataset

& Age in years [age] (%) Randomly assign cases based on relative numbers of cases

&5 Hospital ID [site]

&) Atftencing physician [attphys] Partitions:

d:l Surgery resutt [resutt] Partition Relative Mumber %
Training 7 70
Test 2 20
Haldout 1 10
Tetal 10 100

O Use partioning variable to assign cases

" | Partitioning Variable:
Elia

IITII[ Paste “ Reset “ Cancel ” Help ]
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awlay Su architecture €S 5,550 @

-
& Multilayer Perceptron

Wariables | Partitions Architecture Training | Output | Save | Export | Options |

O Automatic architecture selection

Minimum Kumber of Units in Hidden Layer:

Magimum Murnber of Units in Hidden Layer:

(2) custom architecture

rHidden Layers
rMumber of Hidden Layers ——— Number of Units
() one (2) Automatically compute
() Two () custom
~Activation Function Hiddlen Layer 1: [ ]
Hidden Layer 2
@ Hyherbolic tangent o |:|
() Sigmoid
rOutput Layer
rActivation Function—— — rRescaling of Scale Dependent Variables
() Idertity O Standardized
() Mormalized
() Hyberbolic tangent Correction:
Adjusted Normalized
() Sigmoid © ad
Correction: 0.0z
The activation function chosen for the
@ output layer determines which resecaling () Mone
methods are available.

™ ok III Paste ” Reset ” cancel “ Help ]
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-
@ Multilayer Perceptron

“ariahles | Partitions Architecture ITraining ] Output | Save | Export | Options |

~Type of Training
() Bateh
@ Online

() Mini-bateh
Number of Records in Each Mini-batch

(®) Automatically compute

() Custom

Mumber of Records:

rOptimization Algorithm

() Scaled conjugate gradisnt

() Gradient descent

Training Options:
Option Walue
Initial Learning Rate 04
Lower Boundary of Learning Rate 0.0
Learning rate reduction, in Epochs 10
Momentum 09
Interval Center u]
Interval Offset 05

”T"[ Paste H Reset ” Cancel H Help ]
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@Multilayer Perceptron

“ariahles Partitions Architecture Training Output Save Export Options
Network Structure

Description

[ piggram

I:l Synaptic weights

Network Performance

Model summary

Predicted by observed chart

Residual by predicted chart

Case processing summary
Independent variable importance analysis

@ Calculation of independent variable importance becomes increasingly time-consuming with both the
number of predictors and the number of cases.

|J| Paste || Reset || Cancel || Help
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QMultilayer Perceptron

“ariables | Partitions | Architecture Training Output | Save | Export [ Options ]

~User-Missing Val

Specify how to freat cases with user-missing values on factors and categorical dependent variables
O Exclude @ Include

Cases with user-missing values on covariates or scale dependent variables are always excluded.

- i Rul
Rl

s

Stopping rules are tested in the order listed below .

Maximum steps without a decrease in error:

rData to Use for Computing Error:

@ Choose automatically

O EBoth training and test data

Maximum training time Minutes:

rMaximum Training Epochs

@ Compute automatically

() Specify custom value Maximum number of epochs: l:l
Minimum Relative Change in Training Error: 0.0001

Minimum Relative Change in Training Error Ratio:

Maximum Cases to Store in Memary: 1000

Lo || paste |[ Beset |[ camcel |[ Hew |

PP
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el 3550 Gl 58 Glaabl (s1s Jae ol caiiiua surgical complications yuiie Hu sad oS

S S ok 4’S sso0 @
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The following independent variables are constant in the training sample and are
excluded frorn the analysis: doa, der.
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R PIPSTE

il Percent
Sample  Training 64T TOE%

Testing 1470 19.6%

Holdout 781 9.8%
Walid TA83 | 100.0%
Excluded 2002
Total 10000
| %
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Input Layer

Hidden Layer{s)

Qutput Layer

Factors

[ I RV R

Mumber aof Units?
Murmber of Hidden Layers

Mumber of Units in Hidden
Layer 12

Mumber of Units in Hidden
Layer 2=

Activation Function
Dependent Variables 1

2
Mumber of Units

Rescaling Method for Scale
Dependents

Activation Function
Error Function

Age category

Gender

History of diabetes
Blood pressure
Smaoker

Cholesterol

Physically active
Obesity

History of angina
History of myocardial infarction
Prescribed nitroglveerin
Taking anti-clotting drugs
Time to hospital

EKG result

CPK blood result
Troponin T blood result
Clot-dissolving drugs
Hemaorrhaging
Maghesium

Digitalis

Beta blockers

Surgical treatrment
Surgical complications

63
2
1z
=]
Hyperbolic tangent
Length of stay
Treatment costs
2

Adjusted Narmalized

Hyperbolic tangent
Sum of Squares

a.Excluding the bias unit
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Jae asda
Training  Surn of Squaras Errar q1.812
Average Overall Relative Error a3
Relative Error for Scale Lenath of stay 13
Dependents Treatment costs 033
Stopping Rule Used 1 consecutive step
(=) with no decrease
in error®
Training Tirmne 00:00:18.0545
Testing Sum of Squares Errar 26,7498
Average Overall Relative Error e
Relative Error for Scale Lenath of stay 141
Dependents Treatment costs Bikk]
Holdout  Average Owerall Relative Error 099
Relative Errar for Scale Length of stay R4
Dependents Treatment costs 041
a.Errar computations are hased on the testing sampla.
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“ariables:

Dependent Variables:

&) Geographic indicator [region]

& Morths with service [tenure]

&) Toll free service [tollfree]

&) Equipment rental [equip]

&) Calling card service [callcard)]
&) Wireless service [wireless]

ﬁ Long distance last month [longmon]
& Toll free last month [tollmon]
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& Calling card last month [cardmon]
ﬁ Wireless last month [wiremon]
& Long distance over tenure [longten]
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f Calling card over tenure [cardten]
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& Caller ID [callid]
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| =4 &) Customer category [custcat]

Rescaling of Scale Dependent “ ariables:

| Stancardized 7

Factors:

&) Marital status [marital]
;[I Level of education [ed]
— |&" Retired [retire]

|i| &) Gender [gender]

Covariates:

& Age in years [age]

& Years at current address [address]

f Household income in thousands [income]
& Years with current employer [employ]
& Number of people in household [reside]

4

To change the measurement level of a
variable, right-click the variable in the
Yariables list.
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[Adjusted MNormalizec w5
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rPartition Dataset
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Parttions:
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RE| Radial Basis Function

Yariables Partitions Architecture Output Save
Network Structure

Description

D Diagram

D Synaptic weights

Network Performance

Model summary
Clagsification results
ROC curve

Cumulative gains chart
Lift chart

Predicted by observed chart

Case processing summary

|:| Inclependent variable importance analysis

number of predictors and the number of cases.

@ Calculation of independent variable importance becomes increasingly time-consuming with both the

Export Options
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Save predicted value or category for each dependent variable
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rNames of Saved Variables

@ Automatically generate unigue names

Select this option if you want to add a new set of saved variables to your dataset each time you run a
model.

O Custom names

Specify names for the variables. If you select this option, any existing variables with the same name
or root name are replaced each time you run a model.
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Mumber of Linits

Fescaling Method for Covariates

mumber of Units

’ Activation Function

Dependent 1
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Activation Function

Errar Function
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Retired

Gender
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‘ears at current address

Household incorme in
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Mumber of people in household
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Identity
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a.Determined by the testing data criterion: The "hest' nurmber of hidden units is
the one thatvields the smallest errar in the testing data.
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