Chapter 1: Introducing Machine Learning
Predictive Models
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Chapter 2: Getting Started with Machine
Learning
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\J Var. File e S
9|0

Previewi| 2] Refresh

(Mo current file selected)

[ Fie Dsta it Tpes smotatons
e |

] [+]

[ Read field names from file [7] Specify number of fields 1

Skip header characters: ‘ EOL comment characters: I:I

Strip lead and trail spaces: @ MNone © Left © Right © Both

Invalid characters: @ Discard © Replace with

Encoding: Stream default ~ | Decimal symbol: Stream default ~ |
[] Line delimiter is newline character Lines to scan for column and type:
r Field delimiters [ Automatically recognize dates and times

[C] Space [¥l Comma [] Tab [7] Treat square brackets as lists

[ Mewline [] Other CRIOhes
[7] Mon-printing characters Single quotes: |D15C3Id - |
[] Allow multiple blank delimiters Drouble guotes: |Djsc:a.rd b |
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Look In: ||¥_=| ML_Data

AN =NEIEI VA

&, .D5_Store

&, Bank_Data

lé,‘p Electronics_Datal
@ Errort.str

@ Error2.str

&5 Loan
& LoyalTrain

File Mame: |EIec1runics_Data

Files of Type: |All Files
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(& Ve File S|
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 ClUsers\dineshchaudharniDesktop\icodes\Code\Code\ML_Data\Electronics_Data

E — b ReadValues Clear Values Clear All Values

Field Measurement Values Missing Check Role
& 1D & Continuous Mone “ Input
#> Stereos & Continuous Mone “ Input
& Tvs & Continuous Mone “ Input
{# Speakers & Continuous None N Input
#3 Delivery_Pro... & Continuous None “w Input
#3 Years_as_cu... ¢ Continuous None “w Input
{#3 Estimated_R... & Continuous Mone “ Input
[a] Payment_Me... gl Categorical None “w Input
[A] Speaker_Dis... gfl Categorical None “w Input
[A] Stereo_Disc... gl Categorical Mone “ Input
[A] Premier @l Categorical None N Input
[A] Location @l Categorical Mone “ Input
|A] Status @l Categorical Mone “ Input
{#> Number_Em... & Continuous Mone “ Input
{#> Number_Sto... & Continuous Mone “ Input
[A] Manufacturer gl Categorical Mone “ Input
[] Problems @l Categorical Mone “ Input
[A] TV_categories gf| Categorical Mone i Input
[A] Potential_Risk gl Categorical Mone “ Input

@ View current fields View unused field settings

[ OK ”CﬂﬂCE‘] Apply || Reset




O Electronics_Data 22

() (B 2l reean) @lal0)

- Chilsersi\dineshchaudhaniDesktopicodes\Code\Code\ML_Data\Electronics_Data

O E b Read Values

Clear Values Clear All Values

Field Measurement Yalues Missing Check Role
& D & Continuous [1.0,13337... None N Input
& Stereos & Continuous [0.0,35.0] MNone ™ Input
& Tvs & Continuous [0.0,15.0] Mone ™ Input
{#> Speakers & Continuous [0.0,454.0] Mone M Input
&3 Delivery_Pro... & Continuous [0.0,4.0] None ™ Input
& Years_as_cu... ¢ Continuous [2.0,11.0] Mone ™ Input
{# Estimated_R... ¢ Continuous [11028.0,9.. Mone “w Input
[A] Payment_Me_.. g Nominal “Auto Pay”,... Mone s Input
|A] Speaker_Dis... i Flag Regular/Di... MNone ™ Input
|A] Stereo_Disc... | § Flag Regular/Di... Maone ™ Input
[A] Premier & Flag Yes/MNo Mone “w Input
[A] Location & Flag Nationalfn... None N Input
|A] Status ® Flag Current/C... Mone ™ Input
#3 Number_Em... ¢ Continuous [102.0,100... Mone M Input
2> Number_Sto... & Continuous [1.0,10.0] Mone M Input
|A] Manufacturer | g Flag Yes/No None N Input
|A] Problems @ Flag TIF Mone ™ Input
[A] Tv_Categories g5 Nominal Low, Mediu... Mone M Input
|A] Potential_Risk g Flag Risk/Regu... None ™ Input

@ View current fields View unused field settings

[ OK ”CﬂﬂCE‘] Apply || Reset




E lectronics_Data

. WMaciHome\Desktop\Machine Leaming\Electronics_Data

Field— | Measurement Values = Missing  Check Role

ID | Continuous ____¥][1.0,13337... None N Input
Stereos 4 <Default> [0.0,35.0] None N Input
TVs & Conlinuous [0.0,15.0] None N Input
Speakers 8 categorical [0.0,454.0] None N Input
Delivery_Pro... 9 Flag [0.0,4.0] MNone A" Input
Years_as_cu.. & ) [2.0,11.0] Mone “ Input
Estimated_R_ [# Nominal [11028.09.. None “ Input
[A] Payment_Me. .. |d Ordinal "Auto Pay", . Mone N Input
|A] Speaker_Dis... WT}"DH% Regular/Di... None N Input
E Stereo_Disc... |Specify... Regulan/Di... MNone A" Input
E Premier Flag YesMo MNone N Input
E Location Flag Mationalfin... MNone N Input
Status Flag Curment/C._.. Mone “ Input
% Number_Em... Continuous [102.0,100... MNone A" Input
Number_Sto. .. Continuous [1.0,10.0] MNone N Input
E Manufacturer Flag YesMo MNone N Input
[A] Problems Flag TF Mone “ Input
|A] Tv_Categories g Nominal Low,Mediu... Mone “w Input
|A] Potential_Risk @ Flag Risk/Regu... None N Input

@ View currentfields  © View unused field settings

ok ) (Gencsl)

_goph ) Besel)




Hertrnnlm; Data x>

. WMac\Home\Desktop\Machine Leamning\Electronics_Data

Field Measurement Values = Missing = Check Role
ID =9 Typeless o None O None
Stereos & Continuous [0.0,35.0] None
TVs & Continuous [0.0,15.0] None
Speakers f Continuous [0.0.454.0] MNone
Delivery_Pro... f Continuous [0.0,4.0] MNone
Years_as_m._.f Continuous [2.0,11.0] MNone
Estimated_R... i Continuous [11028.0,9... MNone
|A] Payment_Me... @& Nominal "Auto Pay”.... None
E Speaker_Dis... Flag RegularDi... MNone
E Stereo_Disc.. Flag Regular/Di... MNone
|A] Premier Flag Yes/Mo None
|A] Location Flag Nationalin... None
Status Flag Curmrent/C.... None
Number_Em... Continuous [102.0,100... MNone
Number_5Sto... Continuous [1.0,10.0] MNone
|A] Manufacturer Flag Yes/MNo None
|A] Problems Flag TIF None
|A] Tv_Categories g Nominal Low, Mediu... None
|A] Potential_Risk g Flag Risk/Regu. .. None

@ View current fields O View unused field seftings

Lok J (Gencsl) _oph )| Besel)




5Sm'"l'"EM@S"SS@WEJE'S“WP“O"'- P s e P V—h . 4
File Edit Inset View Tools SuperNode Exensions Window Help

NEHS AR HEZOP G A A[RE O

&) Stream1

Electronics_Data

B [ (unsaved project)
; Fj Business Understanding
i-[1] Data Understanding
i-[-] Data Preparation

[=] Modeling

[ Evaluation

i[5 Deployment

Tstle  Matix  Ansiysis Dats fudit Transform Ststistics Means  Report  SetGlobais SimFit Sim Eval Extension Output
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Electronics_Data Table

[

B 7 (unsaved project)

ﬁ Business Understanding
i1 Data Understanding
--[7] Data Preparation

-2 Modeling

[~ Evaluation

.59 Deployment
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Matrc  Analysis Dats Augit Transform Statistics  Means
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Table (19 fields, 5,003 records}) e » . E‘ﬂm
:

\a File  |= Edit &) Generate

D |Slereos |T‘u's |Speakers | Delivery_Problems |Years_as_customer | Estimated_Revenue | Payment_Method |

1 10.. 5.0008.0.  86.000 0.000 §.000 2753530.000 Check ﬂ

2 2.0.. 000000 4.000 0.000 §.000 £453230.000 Credit Card

B 3.0.. 6.0000.0.. 9.000 1.000 8.000 8100090.000 Credit Card

4 4.0.. 14.0006.0..  30.000 0.000 4.000 8746710.000 Credit Card

5 50. 14.0003.0.  33.000 0.000 T7.000 8322060.000 Credit Card

B 6.0.. 0.0000.0.. 1.000 0.000 9.000 5029070.000 Credit Card

7 7.0 000000 9.000 0.000 3.000 2085040.000 Check

8 8.0.. 2.00000.  20.000 0.000 §.000 8411260.000 Credit Card

9 9.0.. 11.0000.0.  34.000 0.000 10.000 3F7612.000 Credit Card

10 10... 0.00000.  73.000 0.000 10.000 7386590.000 Auto Pay

ik M. 4.00000.  19.000 0.000 8.000 3093360.000 Auto Pay

12 12.. 20.00000.  76.000 0.000 8.000 1230960.000 Credit Card

13 13.. 1000020 25000 0.000 10.000 £986400.000 Check

14 14... 20.0000.0.. 103.000 0.000 10.000 9162060.000 Check

15 15... 26.0001.0.. 5.000 0.000 7.000 9650190.000 Credit Card

16 16... 26.0000.0.  31.000 0.000 9.000 396854.000 Credit Card

17 17... 8.00000..  11.000 0.000 6.000 1377420.000 Check

18 18... 3.00000.  77.000 0.000 5.000 3942820.000 Check

19 19... 24.0000.0..  63.000 0.000 4.000 498814.000 Credit Card

20 20... 9.0004.0..  44.000 0.000 6.000 8575380.000 Check -
S — [}
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Elecronfes_Data  {Partition

Table

1 [
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AutoDataPrep  Type  Fiter  Derive  Filer  Reclassify Anonymize Binning RFM Analysis Ensemble Farion SetToFlag Restructure Transpess  History Fiekd Reorder Reproject Time Intervals




W4 Partition u

| £} Generate mﬂm

Partition field: |Partition |

Partitions: (@ Train and test © Train, test and validation

Training partition size: Label: Value = |™_Training” |
Testing partition size: ﬂ Label: Value = |["2_Testing” |
validation partition size: i] = Label: |Validation Value= |"3_Validation

Total size: 100%
Values: © Use system-defined values ("1, "2" and "3")
@ Append labels to system-defined values
@ Use labels as values

[ Repeatable partition assignment

Seed: 123456?}3“ Generate

[] Use unigue field to assign partitions: ‘ vl

ok [ cancal [ aopy | geset]
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Electronfcs_Data  Partition Status
i
Table
2
[r]
MHMMM M°°e""ghﬂhﬁﬂwhﬂm
Association
Auto Classifier Auto Numeric  Auto Cluster  Time Series. TCM Random Trees Tree-AS C&R Tree Decision List Linear Linear-AS C50 Regression PCA/Factor Newral Net Feature Sslection Discriminant




@ Status

|Dbjective: Standard model

@ Use predefined roles
@) Use custom field assignments

Fields:

Sort: |None -

TS

ot

LR BIY JIR 4

(Lo J(» Run][ cancel

Targets*:

8& Status

& Sl el &

Predictors (Inputs )

ﬁ Stereos

.&9 TVs

.&9 Speakers

& Delivery_Problems
& Years_as_customer
& Estimated_Revenue
&4 Payment_Method
83 Speaker_Discount
83 Stereo_Discount
Eﬂ Premier

oy || Reset)




@ Status

|Dhjective: Standard model

Fields 8419 051ons | HogelOptons Annotaons

Select an item:

Objectives What do you want to do?

Basics @ Build new model

Stopping Rules
PRIng @) Continue training existing model

Ensembles

Advanced
What is your main objective?

@ Create a standard model
) Enhance model accuracy (boosting)
©) Enhance model stability (bagging)

) Dptimize for very large datasets (requires Server)

Description

Creates a single, standard model to explain relationships between fields. Standard
models are easierto interpret and can be faster to score than boosted, bagged, or
large dataset ensembles. A standard model is always used for multiple targets.

Lo J[® Run] canca]

_ oy || Reset




U status

®

X
M (al
[Objective: Standard model

Fieiss 80l Cstons. Moge Opons Amotatons

Select an item:
QObjectives
_ Neural network model: |Multilayer Perceptron (MLP) a
. - Hidden Layers — | Multilayer Perceptron (MLP)
Stopping Rules . : .
Radial Basis Function (RBF)
@ matically COMPererrarreerrerme

Ensembles -
Advanced © Customize number of units

Hidden layer 1 1 =

Hidden layer 2 U’-'




0 Status

(Objective: Standard model

R e—

Select an item:

Objectives
Basics
Stopping Rules
Ensembles

Advanced

Q Stopping rules are available for the Multilayer Perceptron model and apply to
training the standard model (or component models if ensembles are in effect).
Other stopping rules apply.

Use maximum training time (per component model)
wnses

[] Customize number of maximum training [.;cles
Maximum number of cycles 250 :

[} Use minimum accuracy
Accuracy (%) 90.0 :

" The maximum training time does not include the time for the calculation of
predictor importance.

ok ) (& Run) [ cancel)

_gopty J|_Beset)




W Status *

@ Objective: Standard model : |

Fiids 513 05ions Wogel Optons. Amnoatins

Select an item:

Objectives
. These settings determine the behavior of ensembling that occurs when
Basics boosting, bagging, orvery large datasets are requested in Objeclives.

i L
Siopping Rules Options that do not apply are ignored

Ensembles r Bagging and Very Large Datasets

Advanced Default combining rule for categorical targets: |voting ﬂ

Default combining rule for continuous targets: |Kean =

r Boosting and Bagging

Mumber of component models for boosting and/or bagging:

Lok J(® Run) cancel ool | _Reset)




0 Status

(Objective: Standard model

Filds 613091003 Magel Opons Amotatans

Select an item:

Objectives
Basics

Stopping Rules prevention set.

Ensembles Overfit prevention set (%); :

Replicate Results

" Meural Network modeling internally separates records into a model building set
and an overfit prevention set. Specify a percentage of records for the overfit

Random seed: |2291?522I3

Missing values in predictors:
@ Delete listwise
© Impute missing values

Lok ] (& Run(_cancel

ooty | _Beset)
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B (] (unsaved project)

i Business Understanding
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[=] Data Preparation

[ Modeling

[ Evaluation

- Deployment

R R RO ORI @B

Auto Classifier Auto Numeric Auto Cluster Time Seves  TOM  Random Tress Tree:AS C8R Tree Decision List

weeed

Linesr LinearAS 050 Regresson PCAFactor NeurslNet Festurs Selection Discriminant Logistc Genlin  GLMM  GLE
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@ Status

ﬁ | | File ¥ Generate

-

Model Summary

Multilayer Perceptron

! Target Status
Model

Stopping Rule Used Error cannot be further decreased
1 Hidden Layer 1 Neurons 7
Worse Better
T8.8%
I T T T
0% 25% 0% 75% 100%
Accuracy

| opy || ese




0 Status

2 | |od File ) Generate

i

Lok J (cancel

Speakers

Fremier

Tvs

Stereos

Years_as_customer

Delivery_Problems

TV_Categories

Potential_Risk

Estimated_Revenue

Mumhber_Employees

o

Predictor Importance

Target: Status

0z 04

Number_Employees

06

08

| ! |
Least Important

_ buuuuuuuUUt

| r I

;

Most Important

[ op || Rese




0 Status

ﬁ | lu File  ¥) Generate

-

Classification for Status
Overall Percent Correct = 78.8%

Observe GiEdicEl Row Percent

Churned Current M 100.00

M 30.00

W 60.00
40.00
2000
0.00

Current

o0y || Reset]
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Megative

Bias

Speakers ¢

Premiar=
No & Neuront

Premier=Y
2s &

Stereos &7

‘Years_as
_customer 4

Delivery_
Problems &

V.
Categoriz @b
s=Low

™ £
Catagorie &b . ’b j"

4 X
s=NMedium 4 ‘ “
m “3' '\“\
P
™ / ?‘ ‘ ‘\‘ "'-
Categorie @b N X
s=None '\.“\

E‘ntg ny,al_ o

[4]

m Style: lCoeﬁuentsE

Lok ] (cancet




lea File ) Generate

6 Meural Metworks

inthe data

El-Fields

{ E-Target

&5 Status
E-Predictors(inputs)
~-Use partitioned data: true
Build Options

Training Summary

(Lo J [canca

Meural networks predict a continuous or categorical target based on one or more predictors by finding unknown and possibly complex patterns

EDE
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Electionics_Data  Partition stadtus

Table Slatus

B - (unsaved project)
[= ] Business Und
[£ Data Understaf
[£] Data Preparatig
-] Modeling
[- Evaluation
i-[Z5 Deployment

‘E
Y rrrrxrrrrrrryrxy

| Association

@ eeeed

Auto Classifier Auto Numenic Aulo Cluster Time Series  TCM  Random Tress Tres-AS CBRTres Decisionlist Linesr LinesrAS C50  Regression PCAfFactor NeurslNst Festwe Sslecton Discriminant Logistc Genlin  GLUM  GLE

= ]




Table (22 fields, 5,003 records)

I File =

Edit ¥ Generate

s

_Stores|Manufacturer|F'r0bIems|T\-’_Categ0ries Potential_Risk | Partition |$N—Status|$ND—Status
1 9.000 Mo F Medium Regular 1_Training Churned 0.9293
2 3.000Yes F Mone Regular 1_Training Churned 0.803
3 6.000 Mo T MNone Regular 2_Testing Churned 08749
4 4.000Yes F Medium Regular 2_Testing Current 0735
5 9.000 Mo F Low Regular 1_Training Current 0.886
B 4.000Yes F Mone Regular 1_Training Churned 0.830
7 3.000Yes F Maone Regular 2_Testing Churned 0.617
3 3.000 Mo F MNaone Regular 1_Training Current 0736
9 9.000Yes F MNone Regular 1_Training Churned 0785
10 2.000Yes F MNone Regular 1_Training Churned 0770
11 1.000 Mo F MNone Regular 2_Testing Current 0a11
12 2.000 Mo F Mone Regular 2_Testing Current 0.577
13 5.000Yes F Low Regular 2_Testing Current 0.740
14 5.000 Mo F MNaone Regular 1_Training Churned 0.650
15 4.000 Mo F Low Regular 2_Testing Current 0934
16 6.000 Mo F MNone Regular 2_Testing Current 0.991
17 3.000 Mo F MNone Regular 1_Training Churned 0.806
18 9.000 Mo F Mone Regular 1_Training Current 0.892
19 8.000 Mo F Mone Regular 2_Testing Current 0.568
20 2.000 Mo F Low Regular 1_Training Current 0.858 |+

£ st ————————— * |

(oK)
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Electronics_Data  Partition

K1 IN—

CRISP-DM

B [ (unsaved project)

i~ Business Understanding
i Data Understanding

[£ Data Preparation

[ Modeling

[ Evaluation

+-£5 Deployment

Table Status

[A]

I3

| Lrmortes @ souces| @RecorsOps| @riiaOps A rons| @uateing B Ol M e Srymon Aok WS 57550 Ten it

Table  Matix Analysis DataAudit Transform Statistics Means  Repont  SetGhbals Sim Fit Sim Eval Extension Output




0 Analysis u

9[-0

Analyze §MN-Status

rnars ot ntatons

[« {Coincidence matrices (for symbolictargets)

[] Performance evaluation
[] Evaluation metric (AUC & Gini, binary classifiers only)

[] Confidence figures (if available)

% correct

Threshaold for: a0

ir 4)

fold

Improve accuracy: 2.0

Find predicted/predictor fields using:
@ Model output field metadata
i©) Field name format (for example, “S=x=-=target field=")

[ Separate by partition
[ User defined analysis | Define User Measure...

Break down analysis by fields:

3

x

(o) (b un) (coca (oo ) (ose|




[Q] Analysis of [Stat

\w File 5 Edit
=8 Results for autput field Status
EI Dnmparmg &M-Status with Status
‘Partition’ 1_Training 2_Testing
. | Correct 1,936 78.83% 1,876 77.58% '
i | Wrong 5200 2117% BTl 2242%
. | Total 2 456 2 547
EI Cmnmdence Matrix for $M-Status (rows show actuals)
‘Partition" = 1_Training Churned Current
----- Churned T80 289 |
Current 221 1,146
‘Partition" = 2_Testing Churned Current
----- Churned 745 EXN
Current 240 1,231
Seed Overall Churned Current Consistent
229176228 |77.58% |745 (68.4%) [1231 (83.7%) |Yes




229176228

Speakers

Premier

TVs

Stereos

Years as customer

Delivery problems

TV categories

Potential risk

Estimated revenue

Number employees

Seed Overall Churned Current Consistent
229176228 |77.58% |745 (68.4%) |1231 (83.7%) |Yes
641835376 |78.17% |779 (71.5%) (1212 (82.4%) |Yes
1 79.7% 837 (76.9%) 1193 (81.1%) |Yes
P 1574 78.41% 787 (72.3%) | 1210 (82.3%) |Yes
5000 80.29% |877 (80.5%) [1168 (79.4%) |Yes




229176228 641835376 1 2552 5000
Speakers Premier Premier Premier Premier
Premier Speakers Years as customer |[Stereos Years as customer
TVs Years as customer |Speakers Speakers Stereos
Stereos Stereos TV categories TVs TVs
Years as customer |TVs Stereos Years as customer |Speakers
Delivery problems Delivery problems |TVs Delivery problems [TV categories

TV categories

Estimated revenue

Estimated revenue

Potential risk

Number employees

Potential risk

TV categories

Payment method

TV categories

Estimated revenue

Estimated revenue

Problems

Number employees

Estimated revenue

Delivery problems

Number employees

Number stores

Delivery problems

Number employees

Problems
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B [=1 (unsaved project)
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i~ (- Data Preparation
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[= Deployment
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WAl
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|Segmentation) 38R Tree Decision List Linear Linear-AS C50  Regression PCA/Factor NewralNet Feature Selection Discriminant Logistic Genlin  GLMM GLE Cox
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|Association
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@ Stream1
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CRISP-DM

B [ {unsaved project)

[=7] Business Understanding
[ Data Understanding

[ Data Preparation

[£5 Modeling

[ Evaluation

+.[. Deployment

Table

Association
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@ Status

®

© Simple @ Expert
Append all probabilities (valid only for categorical targets)
Stopping criteria:
Regularization parameter (C): m:

(& |

Regression precision (epsilon): p__._f

Kemel type: RBF__ <

[
RBF gamma: Bias
Gamma 1 ; Degree

--- naze snctaons

X

Ll=lg)

“w o




\J Status |
CIEY (=)

P -

Mode: (&) Simple @ Expert

[] Append all probabilities (valid only for categorical targets)

Stopping criteria:
Regularization parameter (C):
[ ]
]

Regression precision (epsilon);

Kernel type:
RBF gamma: 01l Bigs- 00
Gamma: 10 Degree: 3
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Table
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Table (22 fields, 5,003 records)

|ai File |5 Edit ¥ Generate

Table  Annotations

_Stores|Manufacturer F’mblems|T\-’_Categories Potential_Risk | Partition |$S—Status|$SF*-Status
1 9.000 Mo F Medium Regular 1_Training Churned U.BTD;
2 3.000Yes F MNone Regular 1_Training Churned 0.670
3 6.000 Mo T MNone Regular 2_Testing Churned 0.670
4 4000 Yes F Medium Regular 2_Testing Current 0.803
& 9.000 Mo F Low Regular 1_Training Current 0.803
5] 4000 Yes F MNone Regular 1_Training Churned 0.670
7 3.000Yes F MNone Regular 2_Testing Churned 0.670
3 8.000 Mo F MNone Regular 1_Training Current 0.803
9 9.000Yes F MNone Regular 1_Training Churned 0.670
10 2.000Yes F MNone Regular 1_Training Churned 0.670
11 1.000 Mo F MNone Regular 2_Testing Current 0.803
12 2.000 Mo F MNaone Regular 2_Testing Churned 0.670
13 5.000Yes F Low Regular 2_Testing Current 0.803
14 5.000 Mo F Mone Regular 1_Training Churned 0.670
15 4.000 Mo F Low Regular 2_Testing Current 0.2803
16 6.000 Mo F Mone Regular 2_Testing Current 0.803
17 3.000 Mo F Mone Regular 1_Training Churned 0.670
18 9.000 Mo F Mone Regular 1_Training Current 0.803
19 8.000 Mo F Mone Regular 2_Testing Churned 0.670
20 2.000 Mo F Low Regular 1_Training Current 0.803[=]

EN s ———————————— " |
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@ Analysis of [Status)

(= & & |

so0 o (IS

E-Results for output field Status
E| Cnmparlng 53-Status with Status
'‘Partition’ 1_Training 2_Testing
¢ | Correct 1,803 T341% 1,870 T342%
""" Wrong 653 26.59% G677 26.58%
Total 2456 2,547
EI Cmnmdence Matrix for $5-Status (rows show actuals)
¢ | "Partition" = 1_Training Churned Current
----- Churned 858 231
Current 422 945
‘Partition’ = 2_Testing Churned Current
----- Churned 831 245
Current 432 1,039
Model Overall Churned Current Consistent
Linear C=5 73.42% |831 (76.3%) | 1039 (70.6%) |Yes




3 Status -
BIF =

TR A p—

Mode: @ Simple @ Expert

[] Append all probabilities (valid only for categorical targets)
Stopping criteria: 10BE-3 =

kernel type:

.

RBF gamma: 01 Bias: 0.0

F

-

[ | &
Gamma: 10 Degree: -

(%]




[Q Analysis of [Status] #1

= =

% |

o File = Edit |M

E-Results for autput field Status
E| Cnmparmg 53-Status with Status

'Partition’ 1_Training 2_Testing
¢ |Correct 1,367 B55.66% 1471 57.75%
""" Wrong 1,089 44 34% 1,076  42.25%
Total 2,456 2,547

EI Cmnmdence Matrix for $5-Status (rows show actuals)

‘Partition" =1_Training Current

----- Churned 1,089

Current 1,367

‘Partition' = 2_Testing Current|

----- Churned 1,076

Current 1,471

Model Overall | Churned Current Consistent

Linear C=5 73.42% |831 (76.3%) [1039 (70.6%) |Yes
Polynomial C=5; Degree =2 |80.17% |820 (75.3%) (1222 (83.1%) |Yes
RBF C=5; RBF gamma = .27 |79.94% |842 (77.3%) |1194 (81.2%) |No
0(0%) 1471 (100%) |Yes

Sigmoid C=5; Gamma =1 57.75%




Chapter 3: Understanding Models

Coefficients

Unstandardized Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 135.904 983.582 138 .890
salbeg 1.734 .059 .799 29.331 .000
edlevel 298.049 67.220 126 4.434 .000
age -58.950 12.734 -.102 -4.629 .000

Y =a+ byx;+b,x,+...+b.x

Linear Regression Formula:

Current Salary = 135.9 + 1.7(Beginning Salary) + 298
(Education Level) — 59 (Age)
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Unstandardized Coefficients
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Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 135.904 983.582 138 .890
salbeg 1.734 .059 .799 29.331 .000
[ edlevel 298.049 67.220 126 4.434 .000
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E Esumatea_Rmnue =4, 114 620 [Mode: Churned] (72)
| t~ Location in [ “International” ) [ Mode: Chumed] => Churned (25; 1.0)
' Location in [ "National” ] [Mode: Chumed] => Churned (47; 0.66)
-- Estimated_Revenue > 4,114,620 and Estimated_Revenue <= 5,029,070 [ Mode: Current] =» Current (29; 0 586)
- Estimated_Revenue = 5,029,070 and Estimated_Revenue <= 6,898,750 [ Mode: Current] = Current (32;0923)
- Estimated_Revenue > 6,898,750 [ Mode: Current] =» Current (53, 0.736)
B Years_as_customer > 3 and Years_as_customer <= 4 [ Mode: Current] (156)
B TV_Categories in [ "Low” “Medium® ] [ Mode: Current] (53)
i~ Stereos <= 11 [Mode: Chumed] => Chumed (25 0.8)
‘- Stereos > 11 [ Mode: Current] = Current (38; 0.763)
B TV_Categories in [ "None™] [ Mode: Current] (93)
- Stereo_Discountin [ "Discount” ] [ Mode: Current] => Current (28; 1.0)
Stereo_Discount in [ "Regular” ] [ Mode: Current] => Current (65, 0.846)
B Ysars_as_customer:- 4 [Mode: Churned] (931)
i~ Speakers <=5 [ Mode: Chumed] = Churned (109, 0.982)
E Speakers = 5 and Speakers <= 11 [ Mode: Churned] (87)
i - Stereos == 7 [Mode: Chumed] => Chumned (23, 0 931)
| - Stereos > 7 and Stereos <= 24 [ Mode: Churned] => Churmed (31 0.516)
| .. Stereos > 24 [ Mode: Chumed) => Churned (27, 0.815)
| Speakers > 11 and Speakers <= 18 [ Mode: Chumned] =» Churned (20; 0.878)
B Speakers > 18 and Speakers <= 27 [ Mode: Chumned] (76)
i = Location in[“International” ] [Mode: Chumed] => Churned (27; 0.778)
i i Location in [ "National” ] [ Mode: Current] =» Current (49, 0.531)
B Speakers > 27 and Speakers <= 63 [ Mode: Churned] (271)
|+ Payment_Method in [ “Auto Pay"] [ Mode: Chumned] = Churned (43; 0.674)
B Parmerﬂ_m#lodin[‘Check' “Credit Card™] [ Mode: Chumed ] (228)
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f Lomﬁon in[‘1ntsmaﬂonal’] [Mode Chumeu] = Chumed (25; 1.0)
- Location in | "National" ] [ Mode: Chumed] => Churned (47: 0.66)
- Estimated_Revenue = 4,114,620 and Estimated_Revenue <= 5,029,070 [ Mode: Current] = Current (29, 0 586)
- Estimated_Revenue = 5,029,070 and Estimated_Revenue <= 6,898,750 [ Mode: Current] = Current (39, 0.923)
- Estimated_Revenue = 6,898,750 [ Mode: Current] = Current (53, 0.736)
B Years_as_customer > 3 and Years_as_customer <= 4 [ Mode: Current] (156)
B TV_Calegories in [ "Low” "Medium"] [ Mode: Current ] (53)
- Stereos <= 11 [Mode: Chumed] = Churned (25,0 8)
i Stereos > 11 [ Mode: Current] =» Current (38; 0.763)
B TV_Categories in [ "Mone™] [ Mode: Current] (93)
Stereo_Discount in [ Discount™] [ Mode: Current] = Current (28; 1.0)
Stereo_Discount in [ "Regular”] [ Mode: Current] = Current (65, 0.845)
B Years_as_customer > 4 [ Mode: Chumed] (921)
i~ Speakers <=5 [ Mode: Chumed] =» Churned (109; 0.982)
E Speakers = 5 and Speakers <= 11 [ Mode: Chumed] (87)
| i~ Stereos <=7 [Mode: Chumed] => Churmed (29; 0.931)
! Stereos > T and Stereos <= 24 [Mode: Chumed] = Churmned (31, 0.516)
| ... Stereos > 24 [ Mode: Churned] => Churned (27, 0.815)
[~ Speakers > 11 and Speakers <= 18 [ Mode: Churned] = Churmned (90; 0.878)
B Speakers > 18 and Speakers <= 27 [Mode: Churned] (76)
i Localion in [ “International” ] [ Mode: Chumed] =» Churned (27;0778)
i i Location in [ "National” ] [ Mode: Current] =» Current (49;0.531)
B Speakers > 27 and Speakers <= 63 [ Mode: Chumed] (271)
| |~ Payment_Method in [ "Auto Pay"] [Mode: Churned] => Churned (43; 0.674)
= Paymenl_umwln [‘Checl:' “Credit Card™ ] [ Mode: Churned ] (228)
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B Premierin [ "No™] [ Mode: Chumed] (1,230)
i B Years as_customer <= 3 [ Mode: Current] (193]
I | B Estimated_Revenue <= 4,114,620 [ Mode: Churned ] (72) |
[ 1 Location in | ‘International” ] [ Mode: Chumed] = Chumed (25 1.0)

| Location in [ "National" ] [ Mode: Chumed] => Churned (47. 0 66)
Estimated_Revenue > 4,114,620 and Estimated_Revenue <= 5,029,070 [ Mode: Current] => Current (29 0 586)
Estimated_Revenue = 5,029,070 and Estimated_Revenue <= 6,898,750 [ Mode: Current] =» Current (32, 0.923)
Estimated_Revenue = 5,898,750 [ Mode: Current] = Current (53, 0.736)
B Years_as_customer » 3 and Years_as_customer <= 4 | Mode: Current] (156)
ﬁ TV_Categories in [ "Low” "Medium™] [ Mode: Current] (63)
{ |~ Stereos <= 11 [Mode: Churned] => Churned (25;0.8)
i Stereos > 11 [ Mode: Current] = Current (38; 0.763)
B TV_Categories in [ None"] [ Mode: Current] (93)

- Stereo_Discountin [ "Discount” ] [ Mode: Current] => Current (23; 1.0)

Stereo_Discountin [ "Regular” ] [ Mode: Current] = Current (65, 0.846)
B Years_as_customer > 4 [ Mode: Churned] (921)

i Speakers <=5 [Mode: Chumed] = Churned (109; 0.982)

E Speakers > 5 and Speakers <= 11 [ Mode: Churned ] (87)

{ i~ Stereos <=7 [Mode: Chumed] => Churned (29;0931)

i - Stereos > 7 and Stereos <= 24 [ Mode: Chumed] => Chumed (31, 0.516)

| .- Stereos > 24 [Mode: Churned] = Churned (27, 0.815)

|~ Speakers > 11 and Speakers <= 18 [Mode: Chumed] => Churned (20; 0.878)
B Speakers > 18 and Speakers <= 27 [ Mode: Churned] (75)

Location in [ “International” ] [ Mode: Chumed] =» Churned (27, 0.778)
i i Location in [ "National” ] [ Mode: Current] =» Current (49, 0.531)
B Speakers > 27 and Speakers <= 63 [ Mode: Churned] (271)
| |~ Paymeni_Method in [ "Auto Pay" ] [ Mode: Churned] => Churned (43, 0.674)

B~ Payment_Method in [ "Check” "Credit Card™] [ Mode: Churned ] (228)
- TVs <= 3 [ Mode:

4]

13
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B- Premier in["No"] [ Mode: Chumed ] (1,280)

B Years_as_customer <= 3 [ Mode: Current] (192)

| B Estimated_Revenue <= 4,114,620 [ Mode: Churned] (72)

|| i~ Location in [ “International” ] [ Mode: Churned] = Churned (25, 1.0) |
| ' Localion in [ "National"] [ Mode: Chumed] = Churned (47, 0.66)

Estimated_Revenue > 4,114,620 and Estimated_Revenue <= 5,029,070 [ Mode: Current] = Current (29 0 586)
- Estimated_Revenue > 5,029,070 and Estimated_Revenue <= 6,898,750 [ Mode: Current] = Current (39; 0.923)
- Estimated_Revenue = 6,898,750 [ Mode: Current] =» Current (53, 0.736)
B Years_as_customer » 3 and Years_as_customer <= 4 [ Mode: Current] (156)
=] TV_Categories in [ "Low™ "Medium”] [ Mode: Current] (63)

- Stereos <= 11 [ Mode: Churned] =» Churned (25; 0.8)
i i Stereos > 11 [Mode: Current] =» Current (38; 0.763)
=B TV_Categories in [ "Mone™] [ Mode: Current] (93)

- Stereo_Discountin [ "Discount”] [Mode: Current] = Current (29; 1.0)

. Stereo_Discount in [ "Regular ] [ Mode: Current] = Current (65 0.846)
B Years_as_customer > 4 [ Mode: Churned ] (921)

i~ Speakers <=5 [Mode: Chumed] => Churned (109; 0.982)

E s-nealcers > 5 and Speakers <= 11 [ Mode: Chumed] (87)

i - Stereos <=7 [Mode: Chumed] => Churned (29, 0.931)

i - Stereos > 7 and Stereos <= 24 [ Mode: Chumed] => Churned (31, 0.516)

| ... Stereos > 24 [Mode: Chumed] => Churned (27 0.815)

Speakers > 11 and Speakers <= 18 [ Mode: Churned] => Chumed (90, 0.878)

E Soeakers > 18 and Speakers <= 27 [ Mode: Chumed ] (75)

i - Location in [ International” ] [ Mode: Chumed] = Churned (27 0.778)

i - Location in [ "National™ ] [ Mode: Current] =» Current (49, 0.531)

E S_geakers > 27 and Speakers <= 63 [ Mode: Churned] (271)
|+~ Payment_Method in [ “Auto Pay"] [Mode: Chumned] = Churned (42, 0.674)
i ParmenLM&mmm ['Checl:' “Credit Card™] [ Mode: Chumed | (228)
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lobjective: Standard model |
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@ xpression Builder

Partition =

| Function

is_integer(ITEM) Boolean
is_real(ITEM) Boolean
is_number(ITEM) Boolean
is_string(ITEM) Boolean
is_date(ITEM) Boolean
is_time(ITEM) Boolean
is_timestamp(ITEM) Boolean
is_datetime(ITEM) Boolean
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tn rasliITERMY Baal

D Insert Value x
Field: Partition g

1_Training

2_Testing

(inser) (Glene)

is_integer{ITEM)
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E Distribution of Premier E@u
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& Pavment Method

Show true flags only

Line values are:

= Weaklinks Percentages of “To" fieldivalue
Percentages of "From™ fieldivalue

\_Apply | Beset
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File Edit Inset View Tools SuperNode Extensions Window Help

B S Y T IS T2 L

A

~@&

Electronics_Data  Pariition Status

15
Analysis Status Select ?

B - (unsaved project)
i [ Business Understanding
[-7] Data Understanding

(-] Data Preparation

£ Modeling
i-[=1 Evaluation
[ Deployment

A1

| Famiss @Souces @RecoriOps @FiidOps A s @uadsing M ouput 8 Exot SPron
Eopbmbbbsp o &

Graphboard  Plot  Multipiot Time Piot Distrbution Histogram Collection  Web  Evalustion Map Visuslgation E-Piot(Bets) tSNE
1




Lo J[® Run] _cancal

_owy | Reset)




@ Location

@ Status

@ Manufacturer
@ Problems

@b TV_Categories
@ Potential_Risk

E&Pwﬂm
’=‘|2m

Owverlay
cor D 7 D v D

@ MNatural © Name © Type

3




-': ?
o
it Optons ppearance Ouput Annotaons

0.0 Max: 100.0 o

Automatic X range Min.:
S A [ ]
Bins: @ Bynumber Mo. of bins: ﬁ
© Bywidth  Bin width: 1.0

Mormalize by color Separate bands for each color

Show normal curve

Lo J(® Run] cancal _owy || Reset)




ut] Histogram of TVs . ~ -
\GEle  Edt 4 Generate o View : —

$N-Status

[ churned
Current

Percent




w4 Var. File >
¥

@ WacHome\Desktop\Machine Learning\Bank_Data

ac\Home\Desktop\Machine Leaming\Bank_Data

id, salbeg, sex, time, age, salnow,edlevel, work, jobcat, minority, sexrace

&€28.000000,8400.000000,"Males™, 81.000000,28.500000,16080.000000,1€.000000,0.2
€30.000000, 24000.000000, "Males™, 73.000000, 40.330000, 41400.000000,16.000000,12
€32.000000,10200.000000, "Males™,83.000000,31.080000,21960.000000,15.000000,4.
3

Read field names from file [7] specify number of fields 1

Skip header characters: ng EOL comment characters:

Strip lead and frail spaces: @ None © Left © Right © Both

1

Invalid characters: @ Discard © Replace with
Encoding. \Stream default ¥ |  Decimal symbol: ‘Stream default ~
7] Line delimiter is newline character Lines to scan for column andtype: | 50[&
- Field delimiters Automatically recognize dates and times

[7] Space Comma Tab

Treat square brackets as lists
MNewline [ | [.'llhg‘ l - Quotes

[~ Non-printing characters Single quotes: M
[] Allow multiple blank delimiters Double quotes: M

0K Cancel) _toply || Resel)




@ Bank_Data |. 2 .|

»

Chilsers\dineshchaudharDesktopicodes\Codel\Code\WL_Data\Bank_Data

@Lﬂw Types

Field Measurement Values Missing Check Role
@ id & Continuous [626.0,112... None © Mone
# salbeg & Continuous [3600.0,31... Mone N Input
[A] sex & Flag Males/Fe... Mone o Input
3 time & Continuous [62.0,98.0] None N Input
# age & Continuous [23.0,64.5] Mone i Input
& salnow & Continuous [6300.0,54. .. Mone ©) Target
& edlevel & Continuous [8.0,21.0] Mone i Input
> work & Continuous [0.0,29.67] Mone N Input
[A] jobcat @5 Mominal Clerical "C... Mone N Input
[A] minority @ Flag White/Man... Mone “ Input
[A] sexrace @5 Mominal “Minarity fe... Mone “ Input

@ View current fields @ View unused field settings

Lok J[ cancel ooy || Reset]
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Y
File Edit Insert View Tools SuperMode Extensions Window Help

NEHB A BZ @D TR GO

Bank_Data w?

T E—

CRISP-DM E

B ] (unsaved project)

[ Business Understanding
i Data Understanding

v -] Data Preparation

i WModeling

b5 Evaluation

5] Deployment

A1

[¥

SFaories| @ Sourcss @ RecosOpe | @fieoaps A Gra6ns odeing MOubut M Eron EPihon JeSpak ! BMO SPS8 Texmats
ElpbmibabpL & oo

Graphbosrd  Plot  Multiplot Time Piot Distrbution Histogram Gollection  Web  Evaiafion Map Visusization EFlbtfBets) tSNE
1

7 e




w7
A ® edlevel ¥ salnow

Plot Optons Appearance Output Annotaions
Kfield: ¢ edlevel ﬂ Yfield: ¢ salnow ﬂ

Owerlay

Overlay type: @ Mone
&) Smoother

@ Function =

Lok J(® Run] canca] oy || Reset)




@ Plot of edlevel v. salnow

\w Eile 5 Edt ) Generate & View E:} Ll L

Graph | Annotations

60000 -

500001 -

400001 -

300001 -~

salnow

200001 -

10000+

edlevel
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Eile Edit |nsent View Tools SuperMods Extensions Window  Help

NERHE AR e BRI O TR

~®

Electronics_Data Partition Sta'lus

— @

Analysis Status Select Matrix

@

fre—————————————

CRISP-DM @

B = (unsaved project)

[ Business Understanding
[£7] Data Understanding
i~[Z Data Preparation

i~ [Z5 Modeling

i~ Evaluation

i[5 Deployment

[ElI

Ir

Tabie  Matrx Analysis DataAugit Transform Statistics Means  Report SstGiobals SimFit SimEwval Extension Output

LiC

1




() Matrix % |
. el=l0

s s s

Fields: @ Selected © All flags (true values) © All Numerics
Rows: 8 BMN-Status ﬂ
Columns: 8 Fremier ﬁ

Include missing values

Cell contents: @ Cross-tabulations  © Function
Field: | -
Function: @ Mean @ Sum @ SDev

& Max @ Min

Lok J[» Run]{ Cancel _toply || Reset




Watrix | % ]
el=10)

e sverrs ol s

Rows and columns:

@ Unsorted © Ascending © Descending
Chwerlay:
[] Highlight top

[] Highlight bottam 0

B EE

Cross-tabulation cell contents:

[+ Counts [] Percentage of row
[] Expected values [+ Percentage of column
[ Residuals [] Percentage of total

[ Include row and column totals

Lok J[» Run]{ Cancel _ toply ]| Reset




Matrix of $N-Status by Premier

EEIES

| File = Edit ) Generate |MH

ox]

Premier
$M-Status Mo |‘1"es
Churned Count 1025 150

Column % |80.073 12755
Current Count 255 1026
Column % (19.922 a7.245

Cells contain: cross-tabulation of fields (including missing values)

Chi-square = 1,113.232, df =1, probability =0
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File Edit Insett View Tools SuperMode Extensions Window  Help

NEHS AR e N @ PG R[]

~®

Electronics_Data Partition status

@

Analysis Status Select Weans

Ir

[l

+-(g) Stream1
i) stream1
g} Stream2
i) Stream2
& Stream3

& Streamd
() Stream4

B [ (unsaved project)
i~ Business Understanding
i~[=] Data Understanding
i Data Preparation
i[5 Modeling
i3 Evaluation
[£ Deployment

Table  Matx  Analysis Data Audit Transform Statistis Means  Report SetGiobals SimFit SimEval Extension Gutput

1




e Meanz

&

Settings

Compare means:

) Between pairs of fields

Optons Output Annottos

@ Between groups within a field

Grouping field: r

iJ Select Fields

& ssaws |

Sort by: @ Natural © Name © Type

Test field(s):

<7 Speakers

& Delivery_Problems
£ Years_as_customer
& Estimated_Revenue
&% Mumber_Employees
7 Number_Stores

&% SNC-Status

2 ]

1

i £




4 Means .u £ |

= @l=l0)
PP —

Compare means:

@ Between groups within a field

(©) Between pairs of fields

Grouping field:

. |

Test field(s):

== |0

&¥ stereos

& Tus x
& Speakers

&¥ Delivery_Problems
& Years_as_customer =

Lok J(® Run] canca] _tony || Reset]




—
[i7e] Means of [$N-Status][ID Stereos TVs Speakers Delivery P..] '_' [EEH R )
\ File | = Edit Q| x

Grouping field: §M-Status

*Cells contain: Mean

Field Churned* Current* Importance

] 5E66E.403 4774 860 1.000
| [%] Important

Stereos 13.165 16.218 1.000
[%] iImportant

Tvs 2382 1.025 1.000
[%] iImportant

Speakers 47 106 57.109 1.000
[%] iImportant

Delivery_Praoblems 0176 0112 0.999
[%] Important

Years_as_customer G.862 8.927 1.000
[%] Important

Estimated_Revenue 4991622153 5178996.216 0.903
Marginal

Mumber_Employees 5059 466 4994 847 0427

[=] Unimportant

Mumber_Stares 5.342 5629 0.9a3

[%] Important




i

F— = === =1 = Pt — T o ) | —
@ Means of [SN-Status][ID Stereos TWs Speak.ersBcTwery_P...] ' ' . ‘ @M_

TR

o/x

Grouping field: $MN-Status

*Cells contain: Mean, Standard Deviation, Standard Error, Count

Field Churned* Current®
D 5GEG.403 4774 860
5020.546 4704493
146,464 131.443
1175 1281
Stereos 13.165 16.218
10.326 8575
0.301 0.240
1175 1281
TWs 2392 1.025
3137 1.811
0.092 0.051
1175 1281
Speakers 47106 57.109
55.746 53.072
1.626 1483
1175 1281
Delivery_Problems 0176 0112
0.496 0.434
0.014 0.012
1175 1281
Years_as_customer 6.862 5.927
2.357 2.646
0.069 0.074
1175 1281
Estimated_Revenue 4991622153 5178996.216
2869321110 2725141162
83706.700 76140275
1175 1281

F-Test
20639

63.910

178.495

20746

11.829

85.012

2754

df
1,2454

1,2454

1,2454

1, 2454

1, 2454

1, 2454

1, 2454

Importance
1.000
[#] iImportant

1.000
[%] Important

1.000
[%] Important

1.000
[%] Important

0.999
[%] Important

1.000
[#] Important

0.803
Marginal

B




i Statistics

B
() Select Fields S Jlm
| Sort by: @ MNatural © Name © Type “

&2 id

&7 salbeg
& time
& age
&2 salnow
&7 edlevel

Statistica: [ Count & work

“uin | |(an) 8| & (&) (one)

[ Variance

[] Median m M w w

Examine:

Correlate:

X |t

Correlation Settings...

Lok J{® Run] canca] oy || Reset)




QD statistics ¥

Stalislics: g count | O Select Fields X
& Min | son by ﬂ'ﬂatlralﬂﬂameﬂme
Varian i id
EI Median i salbeg
Correlate: ; ::": (A

& salnow x
&7 edlevel
& work

(seecmn] $ & (2] (selectiione)
(S — ELEE




W7 Select Fields e

Sort by: @ Natural © Name © Type
& id

& salbeg
& time

& age

& s:lnnwb
& edievel

&2 work
(seearn] & (2] (setectione)
oK J | appy  Cancel | kelp




Statistics of [salnow][b fields]

\as File 5 Edit ) Generate

E-salnow

E- Statistics
. [Count

Mean

Min

Max

Range

Variance

Standard Deviation

Standard Error of Mean

E-Pearson Carrelations

salbeq 0.880
| time 0.084
.| age -0.146
edlevel 0.661
work -0.097

474

13TE7.827

G200.000

54000.000

47700.000

46652514, 313

Ga30.265

2313724
Strong
Medium
Strong
Strong
Strong
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File

3

Edit

Insert View Tools

H & o6

SuperNode  Extensions ~ Window  Help

2=~ il .’b%*@&

~@-®

Electronics_Data  Partition Status

Analysis

Svsars oupue Mol

+-g) stream1
&) Stream
&) Stream2
&) Stream2
&) Streama
&) Stream1

i) Streamd

B [ (unsaved project)
7] Business Understanding
i~[E9 Data Understanding
i[5 Data Preparation
i[5 Modeling
i~ Evaluation
i[5 Deployment

Ll

I

|t Faontes| @Souces. @ Recoacps @I85 A Grons| @ aseing| M ovpu | mEor.

Auto Data Prep
1

Type  Fiter  Denive

®PEPPEPPPPPO®OPPIEPREO @O

Filer  Reclassify Anonymee Bining RFM Analysis Ensembie Partfion SetfoFisy Restuctwe Transpose  History Fisid Reorder Reproject Time Intervals
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| Field — || Measurement || Yalues || Missing || Check || Role
|A] Premier ® rlag YesiNo rone  Input =
[A] Location & Flag Mationalll... Mone “ Input
[a] Btatus & Flag Current/C... Mone & Mone
3 Number_Em... & Continuous [102.0,10... Mone “ Input
#3 Number_Sto... ¢ Continuous [1.0,10.0] Mone ™ Input
[A] Manufacturer §§ Flag Yes/MNo Mone ™ Input
[A] Problems ® Flag TIF Mone s Input
[A] TV_Categori... @b Nominal Low,Medi... Mone ™ Input
[A] Potential Risk & Flag RiskiReq... MNane “ Input hd

@ View current fields @ View unused field settings

Lo J|canca]

2oy || Reset)




Field Measurement Walues

IS INUNTIRE L. 8 W dIiiuuus [ TwrL T
# Mumber_Sto... ¢ Continuous [1.0,10.0]
[A] Manufacturer | g Flag YesiMo
[A] Problems @ Flag TIF

@ TV _Categori... &) Mominal Low Medi...
@ Potential_Risk 8 Flag RiskiReq...
|A] Partition @5 Nominal 1_Trainin...
[A] §N-Status & Flag Current/C...
(i*} EMC-Status ﬁ Continuous [0.0,1.0]

Missing

Check

U
Mone
Maone
Maone
Mane
Mane
Mane
Mone
Mone

Role

W I
s Input
s Input
“w Input
“w Input
S Input
E Partition
©) Target
N Input -

[

@ View currentfields @ View unused field settings

Lo J[cance]

ooy || Reset]




| Field — || Measurament || Values || Missing ||

Check |  Role
w LTI Il .g}f eI T [T I o Il :
# Number_Sto... & Continuous [1.0,10.0] Mone ™ Input =
[A] Manufacturer 5 Flag Yes/MNo Mone *w Input
[A] Problems % Flag TIF None N Input
[A] TV_Categori... @b Nominal Low, Medi... Mone N Input
|A] Potential_Risk & Flag Rizk/Req... Mone ™ Input
|A] Partition @5 Mominal 1_Trainin... None E=] Partition
[A] SN-Status ® Flag Current/C... Mone @) Target
(@HiND—Status ﬁConﬁnuous [0.0,1.0] Mone & Mone -

@ View current fields @ View unused field settings

Lok J[canca]

oy J Reset)
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DS H B o

Help

Be~B=Z@P e 7k R

) Stream1
i) Stream1
i) Stream2
i) Stream2
i) Stream3
i~ Stream
i) Streamd4
- @ -
Elecronics_Data  Partition Status
it
/-ax ¢
e s ank
Analysis Status Type $N-Status

CRISP-DM

B [ (unsaved project)

i Business Understanding
i-[2 Data Understanding

[ Data Preparation

[ Modeling

[ Evaluation

[= Deployment

[ElI

I3

W edEIed &

A
Auto Numeric Auto Gluster Time Series  TGM  Random Trees

& @
|Association -

TreeAS CARTree Decisinlist Linear LinesrAS 5.0

Regression PGAFactor NewrslNet Festure Selection Discriminant Logistc  Genlin




@ $N-Status

Cl

|Dbu'ective: Standard model

@ Use predefined roles
@ Use custom field assignments

Fields:
| |sort: |None * |E \ﬂﬂ

83 Status

& BNC-Status

-

Targets™

[ga shv-status

Predictors (Inputs)*:

& Stereos

f Tvs

f Speakers

& Delivery_Problems
é’ Years_as_customer
& Estimated_Revenue
&4 Payment_Method
8& Speaker_Discount
8& Stereo_Discount
83 Premier

83 Location

gf Mumber_Employees

Analysis Weight:

& el &

(o) (e
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Help
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Electronics_Data  Partition Stdus
i
H
e A /A
Analysis Status Type SN-dtatus

Lgr

$N-Status

BeBEZ@P 6 T h[2E

Sh-Status

] r

CRISP-DM E

E [ (unsaved project)

i-[=] Business Understanding
{71 Data Understanding

[-] Data Preparation

+~[= Modeling

+-[] Evaluation

+-[1 Deployment

[ElI

]

= & & &
|Association .

Auto Glassifier Auto Numeric Auto Cluster Time Series  TOM

Random Trees  Tre=AS AR Tree Decisonlist Linear LinesrAS 5.0

®H OO @@

Regression PGAFactor Neursl Net Feature Selection Disoriminant  Logistic
1
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Q la File ¢ Generate o View

iy g (1)

@ Premierin["No"] [Mode: Churned]
E- Premierin[“Yes"] [ Mode: Current]

Predictor Importance
Target: $N-Status

Premier

m

TVs

Speakers
Stereo_Discount
Speaker_Discount
Number_Stores

Payment_Method

TV_Categories
Delivery_Problems

Potential_Risk

Bl I_H_II_II_H_II_Il_qu

o

02 04 08 08 1.0

Potential_RisH
1

| | 1 1 r [ [
Least Important Mast Impartant

WO e T =
Lok J[cance] (Laoply ] (Resel]




s a0 e w BB . TR P D
o4

Mo viewer Summay Sangs st
ST ENENENEY EN P[] o [YoT mBAL

E- Premierin ["No”] [ Mode: Churned] (878)
E- Years_as_customer == 4.500 [ Mode: Current] (245) .
El TVs == 1.500 [ Mode: Current] (168) Predictor Importance

----- Speakers <=10.500 [Mode: Churned] => Churned (41; 0.805)
Speakers = 10.500 [ Mode: Current] =» Current (127, 0882)

TVs = 1.500 [Mode: Churned] => Churned (77 0.792)

- Years_as_customer = 4,500 [Mode: Churned] => Churned (523; 0.945)

E- Premierin[“Yes"] [Mode: Current] (354)

Target: $N-Status

|

Premier

B TVs <= 5.500 [ Mode: Current] (753) Tve
B- Speakers <=7.500 [Mode: Churned] (96) H H | |
i~ Stereo_Discountin [ "Discount” ] [ Mode: Current] => Current (30: 0.9) Speakers i i i i
B Stereo_Discountin ["Regular”] [ Mede: Churned] (66) H
Years_as_customer <=7 500 [ Mode: Churned] = Chumed (45 0867) Stereo_Discount
----- Years_as_customer = 7.500 [Mode: Current] =» Current (21, 0.714) -
Speakers = 7.500 [ Mode: Current] = Current (687, 0.978) Speaker_Discount
B TVs = 5500 [Mode: Chumed] (71)
----- Speakers <= 63 [Mode: Churned] => Churned (40; 0.95) MNumber_Stores

- Speakers > 63 [Mode: Current] => Current (31;0.516)
Payment_Method

TV_Categories

Delivery_Problems

Paotential_Risk

=l I_ll_l\_ll_ll_l\_l\_‘l_‘u

o

Fotential i
1

1 I 1 1 r ] 1 ]
Least Important Mast Important

View: ’W
(Lox ) (cance) (oo ) (meset




Chapter 4: Improving Individual Models
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File Edit Insert Yiew Tools Superblode Extensions Window Help

NEHS AR e BZOP G AR O sveans oupus odss

+-g) stream1
i) Stream
i-igh Stream2
i-igh Stream2
i) Streama
i) Stream1
L) Streamd

@@

Electronics_Data  Partiion Status

fr—————
CRISP-DIM

B [ (unsaved project)
i~[=7 Business Understanding
i~[=] Data Understanding
i~[=] Data Preparation
i~[=] Modeling
i~ [ Evaluation
[ Deployment

[T

Ir

a

e | @ @@.'.@.@...@@.O@@'@@ @ @

jection Discriminant Logistic  Genlin  GLMM  GLE

SVM  LSVM BayssNet SLRM  Apron  Gama  Sequence KMesns Kononen TwoSIepAS TwoStsp Anomaly KNN  IsotonicAS Extension Model XGBoost Linesr |
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[& Analysis of [Status] - O

spe e ([l @]
Atsons

E-Results for output field Status
8 cnmpanng £5-Status with Status
"Partition” 1_Training 2_Testing
i | Correct 2379 96.86% 1,987 78.01%
""" Wrong 77 314% 560 2199%
Total 2458 2547

E Coincidence Matrix for $5-Status (rows show actuals)




[& Analysis of [Status] #1 - O ¥

B Results for output field Status
8 campanng $5-Status with Status
"Partition’ 1_Training 2_Testing
| Correct 2078 8461% 2,042  80.17%
Wrong 378 15[9% 505 19.83%
. | Total 2,456 2,547

E I:ulnndanl:a Matrix for $5-5Status (rows show actuals)
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|Association || AstoClassifer Auto Mumeric AutoClister TimeSeies TCM  CRTree OQuest CHAD Decaalist Linesr C50  Regression PCAFactor NewraiNet Featuee Selection Discriminant Logistc  Geslin
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& status

& Qala

{Objective: Standard model

Fics 5013 stons ageOptans Annatatons

Select an item:
Objectives
Basics Meural Metwork modeling internally separates records into a model building set
_ and an overfit prevention set. Specify a percentage of records for the overfit
SHnping Futes prevention sel.
Ensembles Overfit prevention set (%)
Replicate Results

Rapdom seed: IE'WU'l

We=sing values in prediciors:
@ Delete listwise
© Impute missing values

[
ok B Run) _cance)




M8 Analysis of [Status] #2

B Results for output field Status
B- Comparing $h-Status with Status

| ["Partition” 1_Training| 2_Testing
| | Cormect 1,088 80.94% 2045 80.29%
Wrong 468  19.06% 502 19.71%
| | Total 2,456 2,547

= Cmrbudanm Matrix for $M-Status (rows show actuals)

W Stream2* - IBM® SPSS® Madeler

Eile  Edit Insert View Tools SuperNode Window  Help

NEHS AN e BEZOP e AR D
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I8 Analysis of [Status] 25

oo oGS

B Results for output flald Status
& Individual Models
H Cumpanng SN-Status with Status
| 'Partition” 1_Training | 2_Testing
| [Comect 1,968  BO.94% 2,045 B0.29%
| wirong 468 19.06% 502 19.71%
Total 2 456 2 547
E l::nhnduen:e Matrix for $N-Status (rows show actuals)
303
ﬂ Cumpaﬂng SC-Status with Stalus
"Partition” 1_Training | 2_Testing
Correct 22468 91.45% 2171  8524%
" wirong 210 855% 76 14.76%
Total 2456 2,547
H Gumudnnm Matrix for $C-3tatus (rows show actuals)




229176228 641835376 1 2552 5000
Speakers Premier Premier Premier Premier
Premier Speakers Years as customer Stereos Years as customer
TVs Years as customer Speakers Speakers Stereos
Stereos Stereos TV categories TVs TVs
Years as customer TVs Stereos Years as customer Speakers
Delivery problems Delivery problems TVs Delivery problems TV categories

TV categories Estimated revenue| Estimated revenue

Potential Risk

Number employees

Payment method

Potential risk TV categories

TV categories

Estimated revenue

Estimated revenue Problems Number employees

Estimated revenue

Delivery problems

Number employees Number stores Deliverv problems

Number employees

Problems

e Stream2* - IBME SPSS® Madeler
Fie Edt Inset View Tools SuperNode Window Help

NEEHS AN BL@P s AR

&
o+®/

Electronics_Data Partition
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Auto Classifier Auto Nomerc Auto Cster Time Seres TCM  CARTree Cuest CHAID Decsonlist Linew  C50  Fegression PCAFactor NeuralNet Fesure Seection Discriminant

i®




a Status

&

btljnchl: Standard model

2 Use predefined roles
@ Use custom field assignments

Fialds:
Sl |
2: Speaker_Discount

€a stereo_Discount
Location

Manufacturer |

WwE s 2
ok || Run|| cancel

Targais®*:

ga status

& Huldl &

Eredictors (Inputs )

[ # Delivery_Problems
f Years_as_customer
& Estimated_Revenue
&a Payment_Method
il Premier

i Number_Employees
4’ Mumber_Stores

21 Problems

&4 TV_Categories

§a Potential_Risk

_awpy | Reset




ﬁ Status

@ [Dbjective: Standard model

Pl gulla Optons agelOptans Amotaons

D Use pregefined roles
@ Use custom field assignments

Eields:

& Payment_Method
§a Speaker_Discount
§a Stereo_Discount

Manufacturer
Problems |

9- Location i
, Mumber_Stores

Targets™:

g Status

§ Haddl &

Predictors (Inputs)*:

& Tus
& Speakers

& Delivery_Problems
/ Years_as_customer
& Estimated_Revenue
§a Premier

I’ Numbar_Employeas
Ja TV_Categories

{§a Potential_Risk
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Electronics_Data  Partition e
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v
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I =] Data Understanding
{71 Data Preparation
' -] Modeling
i~ (] Evaluation
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File Edit  Inseit View Tools SuperNode Window Help

NERHS AT BZ@P G X[
&
-0

'
Electronics_Data  Partition @ H

Status X
. '

AR A

Analysis

B [ (unsaved project)
\-/| Business Understanding
I(Q Data Understanding
[y
-2 ing
-] Evaluation
(=] Deployment

K

-—--—--
o 8N = @ W e @R e

Table  Mawix Anslysis DatsAudt Tramsforn Statistics Means Report Set Giobals SimFit R Output Sim Eval




18 Analysis of [Status] #9 — O * \

B Results for output field Status
B Individual Models
| E-Comparing $N-Status with Status

' [*Partition” | 1_Training 2_Testing
- | correct : 1988  B0.94% 2,045 B80.29%
Wrong , 468 19.06% 502 19.71%
Total 2456 2 547

Bl Coincidence Mairix for $M-Status (rows show actuals)

& Comparing SN1-Status with Status !
' [*Partition” | 1_Training 2 Testing
' | correct 2023 82.37% 2008 8237%
| wrong : 433 17.63% 449 1763%
Total 2 456 2 547

El Coincidence Marix for $M1-Status (rows show actuals)




@Slmamz‘ - IBM% SPSS® Madeler = o >
Flle  Edit Inset View Tools SuperNode Window Help

NEARES AR e BRZOP e AEHO

0-0—-@
Electronics_Data  Parftion Stius
o

=

=

{ Deme |

@@@@@G@G@@@@O@@@@ @ e

AutoDataFrep Type  Fiter Derve  Filer  Heclassdy Asonymie Bining RFMAnslyss Ensemble Fariifon SeffoFlag Resbuciure Transpose Timelntervals History Field Reorder AS Time intervals Reproject

@ Expression Builder b
Sterecs + TVe 4 Speakers

Function Return | Type  Field Storage
is_integer(ITEM) Boolean =3 D Real
is_real(ITEM) Boolean & Stereos Real
is_numbenITEM) Boolean j’ Tvs Real
is_string(ITEM) Boolean & Speakers Real
is_date(ITEM) Boolean & Delivery_Probl... Real
is_time(ITEM) Boolean 49 Yaars_as cus.. Real
is_timestamp(ITEM) Boolean i Estimated_Re... Real
is_datetime(ITEM) Boolean | Payment_Met_. String
to_integer(ITEM) Integer | 3 Speaker_Disc... String
i raslTTERY Raal L Staran Diesmn Shririm
is_integer(ITEM)

Retums a value of true if TEM type is an integer. Otherwise, returns a value of false.

Check expression before saving

Lols ) Cance | of Chgck) [ Help )




0 Drerive >,

() m @laln)

Darive as: Formula

p—

Derive figld:

Mode: @ Single © Multiple

Total tems

oore 5= Fomnta_ =
Fieldtype: | & <Default-

Formula;

|!3\e:eoa + TWs + Speakers I =
Lok J(cancel

esm:am? - IBM®& 5PSS® Modeler

File  Edit Insert View Tools SuperNode Window Help

NEAHE AN e NP> FA[RQD

Electronics_Data PaIn-\ Total ems Type | status |

IE E—
’ el e @ B [=] (unsaved project)
Status
Status

i~-_| Business Understanding

| @ ROV DOV ®G © OO

association || Aste Clsssifier Auts Nomers Auto Cluster Time Seres TCU  CiRTres CQuest CHAID

I8
1
P @
:®
8

Desisicn st Linear 5.0  Regression PCAFactor NewslNet Festws Seiection Dacrminast Logists




Field Measurement | Values | Missing Check
pelt=1IFEY Flay S LS P (RL L
Mumber_Em... & Conlinuous [102.0,10 Mone
§ Mumber_Sto... Continuous [1.0.10.0] Mone
[A] Manufacturer Flag | YesMo Maone
[A] Problems Flag TF Maone
|a] TV_Categori... gy Mominal Low Medi_. Mong
[a] Fu’oenljal_ﬁ;lslti Flag RiskiReg Mane

Partition Mominal “1_Trainin Mona
% Total tems f Confinuous [0.0,488.0] Mone

@ view currentfields  © View unused field settings

m Sweam2* - IBM®& SPSS® Madeler = o *
[Eile  Edt Inset View Tools SuperNode Window Help

NEHS 4R e RGP T[T

©-0—0-®

Elecironics_Dala P]«m\ Total ems.

@OPEEHPEAPOOCOEIEPOG OO O @

AutoDataPrep Type  Fiter  Deve  Filer  Reclassfy Aconymce Benng RFMAnalyss Ensemble Farfiton SeffoFag Restuctwe Transpose Time lntervals Mistory Field Reorder AS Time intervals Reproject
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ﬁ i Ele  {) Generate i“@ M
okl Seings. senoiatons

Predictor Importance
Target: Status
Premier
Speakars C '
Years_as_customer I I
m ] ‘ | |
Delivery_Problems
Stereos I ] : I
- Total ltems .
TV_Categories :
Mumbar_Employaas :I ; :
4 - Estimated_Revenue :l H i
0o 02 04 05 08 10
i ' ' ' | 0 ' r v | ' ] ' i L [
Least Important Most Important
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Electronics_Data Panﬂlnn\ Total tems Type \ Stitus

Status: w
/ Status
[N

Status

B e NS e R e

Table  Mawix Analysis Dats Auit Trimsform Statistics Mesns  Fepon  Set Giobals SmFit ROutput Sm Eval
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Electronics_Data Pamion\ @rw ftems Type \ sdws

Status Status Analysis
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o e W e e s R e

Table  Matrix Anslysis DataAudt Tramsform Statistics Means Report Set Olobals Sim Fit R Output Sim Eval




[&] Analysis of [Status] #10

- O Y
—
B Results for output field Status
B Individual Models
| B Comparing $N-Status with Status
i o |"Partition’ | 1_Training 2_Testing
| | Correct | 2002  81.51%| 2048 BD41%
Wrrong [ 454| 18.49% 498 195005
. | Total I 2 456 2,547
Bl Coincidence Matrix for $M-Status (rows show actuals)
B Comparing SN1-Status with Status
| "Partition’ | 1_Training 2_Testing L
| | Correct | 1,988 80.94% 2045 B0O.29%
Wrrong [ 468 19.06% B2 19.71%
- | Total 2 456 ' 2,547
B Coincidence Matrix for $M1-Status (rows show actuals)




Var. File b
)

@ | > preview | 2] Refresh | e =l

WMaciHome\Deskiop\Loan

Fic Ost Fiter Tl Amottons

File [WacHomeDeskopiLoan ﬁ

age, income, gender, marical, numkids, numcards, howpaid, mortgage, storecar, risk, inc
44.000000,59944.000000, "m", "married™, 1.000000, 2.000000, "monthly™, "™, 2.000000
35.000000,5%€92.000000, "m", "married”, 1.000000, 1.000000, "monthly™, "v",1.000000
34.000000, 59463.000000, "m", "married™, 0.000000, Z.000000, "monthly™, "y~, 1.000000

Read fleld names from file Specify number of fields 11

Skip header characters: EOL comment characters: I:I

Stip lead and trail spaces: @ Mone © Left © Right © Both

Invalid characters: @ Discard © Replace with
Encoding: |Stream default = | pecimal symbol Steam defaut ~ |
] Line delimiter is newline character Lines to scan for column andtype: | 50[&
Field delimiters Automatically recognize dales and times
Foacs s Treat square brackets as lists
Newline [7] Other Quotes
Non-printing characters single quotes:  |Discard = |
[ Allow multiple blank delimiters Double quotes: |Discard = |




K Var. File *
O 2lal0)
MaciHomeDeskopllLoan
 Field- | Measurement Values  Missing ~ Check  Role
g age & Continuous Nona “ Input
income Continuous None b Input

[A] genaer Categorical None “ Input

[A] marital Categorical Nona “ Input

numkids Continuous None “w Input

@& numcards Continuous Mone x Input

[A] howpaid Categorical Mone “w Input

[A] mortgage Categorical None “w Input

@ storecar Continuous None  Input

% risk Categorical Mone “w Input

income1k Continuous Mane “ Input

[A] loan Categorical MNone E Inﬁut i
“ Input
ey
® 5o
© None
!F‘aﬂiﬁun
== Split
i Record ID

@ View currentfields  ©) View unused field setings

Lok J (cancar

_topy || Beset
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Graphboard  Plot  Multighot Time Piot Distibution Histogram Colection  Web  Evalstion Map Visualzation

B (=7 (unsaved project)
| siness Understanding
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Plot @ Seleclad flelds ) Ml Nags (true values)

Field: |§ loan H

Overlay

corr s

Il Mormalize by color

Sort @ Alphabetic © By count
Proportional scale

E=] Distribution of loan #3 - O *

BBl SEM OGenerate of View [l 2Jx]

Tao Gapn Amtaons

| value / Proportion % | Count |
Mo ] 13.65 335
ves 2120

[
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[File  Edit nset View Tools SuperNode Window Help
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i®
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i®
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B Analysis of loan] #2 _ - »
i File 5 Eat

snhss pntaions

B Results for output field loan
B Cnmpﬂnng EM-loan with loan

"Partition’ 1_Training| 2_Testing
1 Correct 1,082 93.28% 1213 9367%
Wrong _ 78 B.72% 82 633%
| Total 1,160 1,295

= Cumc:danm Matrix for $M-loan (rows show actuals)
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Ltn JPitition Select

loan & [=7 (unsaved project)

- ==

loan Analysis
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@POPPPe® @ @0 ® ® @

Select Sample  Sot  Balance Distmot Aggregate RFMAggregate Mesge  Append Sweaming TS Steaming TCM R Transfor Space-Time-Soxes




@ Fupression Builder b

Partition|

S Retum | Type  Field - | Storage |
is_integer(ITEM) Boaolean . gl Uiy
is_real(ITEM) Booleas & numhdsﬁ Ee:l]
is_number(ITEM) Boolean :“mﬁ' 5:1
is_string(ITEM) Boolean owpaid S‘rirlg
is_date(ITEM) Boolean m;maﬂe 3 ;g
is_time(ITEM) Boolean 5 b:lau:ar 3:1
is_timestamp(ITEM) Boolean | ra = = :Iﬁ
is_datetime(ITEM) Boolean i :E:Ime B‘:Ing
to_integern(ITEM) Integer
[tn_raziiTEwn Basl i | (95 Parfiliop, String
is_integer{ITEM)

Retums avalue of true if ITEM type is an integer. Otherwise, refumns a value of false.

Check expression before saving




@ Frpression Builder

Partition =

Function Retumn |
is Boolean
i5_real(ITEM) Boolean
is_number(ITEM) Boolean
is_string(ITEM) Boolean
is_date(ITEM) Boolean
is_time(ITEM) Boolean
is_timestamp(ITEM) Boolean
is_datetime(ITEM) Boolean
to_integer(ITEM) Integer
1B res| (I TEREY Egal
is_integer(ITEM)

.'E"
i

' | Setect from existing field values

numkids Heal
numcards Real
howpaia String
morigage String
storecar Real
nsk String
income1k Real
laan String
Partition String

Retumns avalue of true if ITEM type is an integer. Otherwise, returns a value of false.

Check expression before saving




@ Frpression Builder x

Farticion =

@ Insert Value

5K

Function Retum | Field Partition &b
is_integer(ITEM) Boolean }!‘
is_real(ITEM) Boolean E_Tﬂ?
is_number(ITEM) Boaolean 4 |2_Testin
is_string(ITEM) Boolean
is_date{ITEM) Boolean
i5_timea(ITEM) Boolean 1
is_timestamp(ITEM) Boolean |
is_datetime(TEM) Boolean ] .
[tn_ro ol TELEY Hn-aj_a | ¥ T o
is_integer(ITEM)

Retumns avalue of true if ITEM type is an integer. Otherwise, refurns a value of false.

Check expression before saving
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Select
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Select Sample  Sot  Salnce Distmot Aguegate RFM Agoregate Merge  Append Sweaming TS Steaming TCM R Transform Space-Time-Boues




@ Fxpression Builder 4

loan =
E @Inﬁer‘f Value b4
TP Field: loan §
is_integer(ITEM) Boolean ?
is_real(ITEM) Boolean alse
is_number{ITEM) Boolean 1 [True: Yes
is_string{ITEM) Boolean
is_date(ITEM) Boolean
is_time(ITEM) Boolean |
is_timestamp(ITEM}) Boolean
is_datetime({ITEM) Boolean g
to_integernITEM) Integer = i H u u
ltn reclATELS Eaal E - INCISLE LY Rkt |
is_integer(ITEM)

Retums avalue of true if ITEM type is an integer. Otherwise, returms a value of false.

Check expression before saving

Lok J[_cancet Lof Crgek _telp |
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Sample
) samp

> (me
P

slai)

Sample method: @ Simple ) Complex

® Rancom % o
| Use block-level sampling (in-database only)

[7] Maximum sample size 10000 :’

¥ [Repeatable pantition assignment Seed | 1162541} ﬁ

(Lo J (canca

r Simple Sample
Mode: @ Include sample i£) Discard sample
Sample: O First 10000 8
© 1Hin-n 2|

_towy | | Resst)
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File Edit Inset \iew Tools SuperNode Window Help
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loan

-8

loan Analysis
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" Deployment

4]
$Fanmies @Souces @RecaCrs @rmaops AGapns @odsing B Ouput BB ke Spase ks
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a Append Y

N Y M (wl

Lok J (cancer

Tag records by including source datasetin field  Inpul

Append 2 datasets

Match flelds by: i) Position @ Name Match case
Preview of field matches and structure
_ Output Field ' 1[Loan:Select] | 2[Loan:33.0%)

age age age - |

income income income
|a] gender [a] gender [A] gender
Al marital marital marital
@ numkids numikids numkids
&} numcards numcards numcards I
|A] howpaid [A] howpaid [A] howpaid

3 |




O Stream2* - 1IBM® SPSS® Madeler = ] ES

File  Edit Insert View Tools SuperNode Window Help

NEARHS AR e »BA@P 6 Aok RO | e

6"‘@_"“1“

e-0-0 " T -
L¢n on Select .
AY 2-2 —

-8

loan Analysis

loan

B [=7 (unsaved project)
/| Business Understanding
i~ Data Understanding

-—-----
WYY Y Y Y YY W

Graghboard ~ Plot Mutiplot Time Piot Dwtribution Histogram Collection  Web  Evaluation Map Visuaizaton

Bl Distribution of loan #4 - O pie

BEle  SE@ O generate of View [xiad) 9 x|

Tavte Gogh staons
— _

Proportion % | Count
T — | 336 168
Yes 66.4 332

[




|E Analysis of [loan] 2 .
SEle  sEam  [igl]

B Results for output field loan
B Individual Models
8 Ccnmpanng Sh-loan with loan

167 1

‘Partition” 1_Training 2_Testing
i | Correct 1.082 93.& 1,213  9367%
| Wrong 78 82 633%
Total 1,160 1,295
E CDII‘IEIdEHEﬂ Matrix for SM-loan (rows show actuals)
121 47
31 961
124 43
39 1,089
B Cnmpanng EM1-loan with loan
¢ | "Partition” 1_Training 2_Testing
Correct 1,091 94.05% 1211 9351%
| Wrong 69 595% 84 6549%
Total 1,160 1,295
E Culnndence Matrix for $M1-loan (rows show acluals)




Chapter 5: Advanced Ways of Improving
Models

e File

sEm D cenerate [l 2 el

TV_Categories | Potential_Risk | Partition

| sH-Status | SNC-Status

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 | Combined Final
Prediction | Confidence | Prediction | Confidence | Prediction | Confidence | Prediction | Confidence
Leave .80 Leave .70 Leave .60 Leave 70)

Leave .80 Leave .80 Stay .90 Leave £

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Combined Final
Prediction | Confidence | Prediction | Confidence | Prediction | Confidence | Prediction | Confidence
Leave .80 Leave 70 Leave .60 Leave .80

Leave .80 Leave .80 Stay .90 Stay .90
E Tabile (24 fields, 5,003 records) O ks

| $5-Status | $5P-Status |

Regular 1_Training |Churned
Regular 1_Training |Chumed
Regular 2_Testing Chumed
Regular 2_Testing |(Current
Regular 1_Training Current
Regular 1_Training Chumed
Regular 2_Testing [Chumed
Reqular 1_Training Current
Regular 1_Training Churned
Regular 1_Training 'Chumed
Regular 2_Testing |Current
Regular 2_Testing Chumed
Regular 2_Testing Cument
Regular 1_Training Churmead
Regular 2_Testing Cumrant
Regular 2_Testing Cumrent
Regular 1_Training Chumed
Regular 1_Training Cument
Regular 2_Testing | Current
Regular 1_Training Currant

0.240 Churned
0.754 Churned
0.935 Churned
0.524 Current
0.879 Current
0.934 Churned
0.774 Churned
0.733 Current
0.914 Churned
0.899 Churned
0.794 Current
0.803 Current
0.962 Current
0.646 Churned
0.950 Current
0.986 Current
0.832 Churned
0.955 Current
0.746 Current
0.891 Current

1 Kedium
2 Mone
3 MNone
4 Kedium
5 Low
i Mane
7 Mone
2] Mone
9 Mone
10 Mone
11 Mane
12 MNone
13 Low
14 Mane
15 Low
16 Mone
17 Mone
18 Mone
19 Mone
20 Low
K1




E Anabysis of [Status]

wme sen (Sl

[ correct 1988 8094% 2045 80.29%
| | Wrong 468 19.06% 502 19.71%
| Total 2456 2,547

H Cmnudanm Matrix for 5h-Status (rows show actuals)

H Cump@.nng £5-Status with Status

' ["Partition” 1_Training 2_Testing
| correct 2078 8451% 2042 80.17%
. | Wrong 3?B| 15.30%, 505 19.83%
| Total 2,456 2,547

H Cmnudanm Matrix for $5-Status (rows show actuals)




Fliter out fields generated by ensembled models

r Flag Target
Ensemble method: |VOBRg. T
Ifvoting is tied, select value using:

© Random selection @ Highest confidence |
2 Raw propensity O Adjusted propensity

L




I8 Analysis of [Status] #1

FEDRET I P =Y

E—ﬂnmnaﬂnn $5-Stalus with Status
~ ["Partition” 1_Training | 2_Testing
| | Correct 2078 B461% 2042  80.17%
. | Wrong 378 15.39%, 505 19.83%
. [Total 2 456 2 547

B Coincidence Matrix for $5-Status (rows show actuals)

B Comparing $XF-Stalus with Status
‘Partition’ 1_Training| 2_Testing
Correct 2,068 84.2% 2,085 81.86%
| wrong 388 158% 462 1434%
Total 2,455 2,547

B Coincidence Malrix for $XF-Status (rows show actuals)

i—hnruament between SN-Status 55-Status SXF-Status

868
254

*Partition’ 1_Training 2_Testing
| | Agree | 2170 88.36% 2214  86.93%
| Disagree | 286 11.64% 333 1307%
¢ | Total | 2 456 2547
i-currrwlnn Agresment with Status
"Partition’ 1_Training 2_Testing
. | Correct ‘ 1,390 sr.-'.m| 1877 B473%
| Wrong 280/ 12.9%) 337 15.22%




@ Expression Builder L} b

if ("sWC-Scacus' > "$5P-5tatus') then *$H-Scatus' elseif ("$5P-Stacus' > "SHC-Stat
us') then "§5-Status’ else "0" endif

Fundcion | Return

Field Storage

Manufactlurer  String

is_real M Boolean
Jea(ITEM) Problems String

1‘ = I mlﬂTE") E I I'Iullluﬂl N EE vean
!s_numbar(rrEH] Hoolesn TV_Categories Sfring
::.ﬂ;ﬂjﬁ_ﬂl l-l]} 32::; 1 Potential_Risk String
. Partition String
is_time(ITEM) Boolean 3 = St

is_timestamp(ITEM) Boolean ﬁm = - :I“
is_datetime(ITEM) Boolean e s:m
to_integer(ITEM) Integer h $5-Stalus g
te rasIOTERMY Daal $5P-Status Real

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

& Check expression before saving




ETabIe {25 tields, 5,003 records)

fial_Risk |Partition | $N-Status | SNC-Status | 55-Status | $5P-Status | combinea_prediction |
1 1_Training Churmed 0.840 Churned 0,967 Churmned
2 1_Training Chumed 0.754 Churned 0967 Churned
3 E 2_Testing Chumned 0.935/Chumned 0,897 Churned
4 2 Tasting Current 0.524|Current 0.712 Current
5 r 1_Training Current 0.879|Current 0.916 Current
i E 1_Training Chumned 0.934 Churned 0,972 Churned
7 2_Testing Chumed 0.774/Churned 0.780 Chumed
8 Er 1_Training Current 0.733|Current 0.844 Current
g 1_Training Chumed 0.914/Churned 0,949 Chumed
10 1_Training Chumed 0.899 Churned 0.934 Chumed
11 t: 2_Tesling \Current 0.794 | Current 0.939 Current
12 2_Testing Churmed 0.803 Current 0.550[Chumed -
13 r 2 Testing Current 0.962 Current 0.987 Current ™
14 1_Training Chumed 0.646 Churned 0,661 Chumned
15 2_Testing Current 0.8950|Current 0.8953 Current
16 r 2_Testing Current 0.986|Current 0.978 Current
17 1_Training Churned 0.832/Churned 0,899 Churned
18 1_Training Current 0.955|Current 0.853 Current
19 tr 2_Testing |Current 0.745/|Current 0.586 Current
20 br 1_Training Curmrent 0.891|Current 0,832 Current -
K|
Prediction |[Confidence |Propensity
Leave Sel] .95
Leave .60 .60

Stay

95

45

Stay

.90

10

o Propensity = Confidence (for group of interest)

o Propensity

1 — Confidence (for the other group)




Model name: @ auto © Custom

~ Medel Evaluation
Calculate predictor importance

~ Propensity Scores (vabd only for flag targets)
-Eil:ah.lm raw propensity SCOres

[ Caleulate adiusted propensity scores

Based on: @ Testing partition & Validation partition

L




® Natural © Mame © Type
& Speakers
& Delivery_Problems
& Years_as_cuslomer
& Estimated_Revenue
& Number_Employees
Mﬁ Mumber_Stores
Color| 4 $RC-Status
& SRRP-Status s

Lo J (0 ) o Leom ) gsn.




m Histogram of $RRP-Status
LEle  5Edt ) Generate o View [ha) el =

o
villeealL-F m1> v/ m0

SRRP-Status

1,250
1,000 I
e 70 —
3
o =
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E Histogram of $RC-5tatus

File 5 Edt { Generate ¢ View

raon, smnotatons

BO0

&00

Count

200

0.5

T T
or LE]

$RC-Status

10




[ Analysis of [Status] #2 - u| 4

soe e (SOl
pmncatons

E--R_asuts for output field Status
& Individual Models

B Comparing $R-Status with Status

- ["Pantition’ | 1_Training 2_Testing
| correct _ 2028 8257% 2,038
. | Wrong . 428 17.43% 509
. | Total 2,456 2,547

ﬂ E_mnddnncn Katrix for SR-Status (rows show actuals)

B Comparing $N-Status with Status

| [*Partition’ | 1_Training| 2 Testing
. | Correct _ 1988 B0.04% 2,045
| Wrong . 468 19.06% 502
| | Total 2,456/ 2,547

=] c_mnddnnc& Katrix for SM-Status (rows show actuals)

898 191




O Type

3 o

Tipes Format Annotations.

Field - Measurement | Values  Missing Check Role
e |'|1..||||m;.-|_.a|.|.|...' A LU LI L "M T NETAIL - NP
|§] Manufacturer Flag YesMNo Mone b Imput
[a] Problems Flag TF Mone S Input
[A] TV_Categon... MHominal Low Medi Mone “ Input
|a] F'utential_Rish;i Flag RiskReq.. Mone “ Input
[A] Partition Nominal 1_Trainin None B Partition
A| $R-Status Flag Current/C Mone “ Input
3 SRC-Status Continuous [0.0,1.0] Mone & MNone
@ SRRP-Status & Continuous [0.0,1.0] Mone “ Input
@ View currentfields (O View unused field seftings
oK J (cancel| e
ostatus x
g (Goe Osnen (S () el
odel Semngs Amnaatons
Predictor Importance
Target: Status
B — $RRP-Status ?":chgx‘mpunmce-nli
TV_Categories I I
] i
Speakers :l
Delivery_Problems :l :
Years_as_customer :l .
Numbar_Stores :I i :
- Estimated_Revenue :l : .
Slereos j E I
Number_Employaas ' '
oo D!Z B!l 0!5 0‘8 10
1 ' [ 1 ] r ] ] ' :

Least Important

Most Imporiant




B Analysis of [Status] #3

B Results for output field Status
B Individual Models

E- Comparing $R-Status with Status

. ["Partition’ 1_Training| 2_Testing
|| Correct 2028 8257%| 2038  B80.02%
Wrong 428/  17.43% 509 19.98%
Total 2458 2 547
B Coincidence Matrix for $R-Status {rows show actuals)
921 168
260 1,107
867 209
i 300 1,171
B Comparing $N-Status with Status
¢ ["Partition’ 1_Training| 2_Testing
. |Correct 2066 84.12% 2064 81.04%
| Wrong 390 15.88% 483  18.96%
- | Total 2,458 2,547
B Coincidence Matrix for $MN-Status (rows show actuals)




) Errort - 1BM® SPSS® Modeler — D X
File Edit Inset Yiew Tools SuperNode Window Help

@® L @
T. ,g)/m me ch

JE—— LOYAL
LoyalTrain Ie \&_FO_FO_F‘H

LOYAL CORRECT €5.0 Ermor Model

type I
Q LOYAL e . w r .- B =1 (unsaved project)
i b +~[=| Business Understandi
- — = ing

{1 Data Understanding

FALSE_TRUE /fxred Predictions LOYAL analysis +-[=7 Data Preparation
6 +[=1 Modeling
=g S S
pe ) (=1 Deployment

6 incorredt Prediction.. LOYAL analysis
split 6

LOYAL

SFaories @Souces @RecoOps @Fiela0ps AGiaphs @Modeing MOupu M Epan OEO S Salsics.
00 ® PPP 9060 4 & % &EEE

Database Var Fie | Auto DataPrep | Select Sample Aggregate | Dedve  Type Fier Auto Cassifer  Auto Numenc  Auto Cluster Flat File




[& Analysis of [LOYAL] #3
i e

wee sen  [F)S

B Results for output field LOYAL
B Comparing SN-LOYAL with LOYAL

Correct 872 TB.7%
| Wrong 236 213%
Total 1,108

B- Confidence Values Report for SNC-LOYAL

B Performance Evaluation

Leave 0512
Stay 0.401

B G_uincidanna Matrix for SN-LOYAL (rows show actuals)

Range

Mean Correct

Mean Incorrect

Always Correct Above
Always Incorrect Below
90.03% Accuracy Above
2.0 Fold Correct Above

0.001-0.993
0.642

0.418

0.966 (0.99% of cases)
0.009 (0.27% of cases)
059

0.574 (89.38% of cases)




&J CORRECT

() ik

Derive as: Flag

Setings | pntatons

Mode: @ Single © Multiple

Derive field:

CORRECT

perie a5 [Fiag.___]
Field type: [ @ Flag il

True value; [Tru 8

True when:

False value:

False

!a*ru =" 5N-LOYAL"




Distribution of CORRECT #1 - O 4

el sga Ogenerste of view ([l

value / Proportion . %  Count
False I 21.3 236
e 78.7 872

& C5.0 Error Model X \

?- Rules for False - contains 4 rule(s)
& Rules for True - contains 10 rule(s)
‘- Default True

s

Lok (Cancel) _topy || Bosel




@ 5.0 Error Madel oy

Ay BB > Erevew | 2} 2J=l0

E-Rules for False - contains 4 rule(s)

B Rule 1for False

Cif SEX=M

- and International -ugg‘.gﬂﬁ

‘-and LONGDIST <= 004
and STATUS=S

then False
BE- Rule 2for False
if SEX=M

 and International <= 0.986
‘ and LONGDIST > 0.104
""" and AGE<=29
and Est_Income <= 40200.700

then False
E- Rule 3 for False
i SEX=M
. and International > 0.986
and AGE ==62
then False
B Rule 4 for False
P SEX=F

~and  LONGDIST > 0.775

Lok ) (Concal) _topy || Besel




@ 5.0 Error Madel oy

GEle O generate | I Preview| i) Q=0

E-Rules for False - contains 4 rule(s)

E- Rule 1for False (22 0.818)

i SEX = M3

‘ and International <= 0.986

‘-and LONGDIST <=0.104
and STATUS=5S

then False
B Rule 2 for False (27; 0.667)
| SEX=M

‘ and International <= 0.986
" and LONGDIST=0.104
""" and AGE <=29
and Est_Income <= 40200.700

then False
B Rule 3for False (40;0.7)
Lif SEX=M
and International = 0 986
and AGE ==62
then False
B- Rule 4for False (27.0.741)
Lif SEX=F

and  LONGDIST > 0.775

Lok ) (concal) _topy || Besel)




J €5.0 Error Model

O Generate [ B [

“i & File

B Rules for False
E- Rule 1 for

. Generate Modeling Node
Model to Palette

d I8 Graph (from selection)..

Filter node (Inputs not used)

Filter Node (Predictor Importance)

Lok J (cancel)

- and  LONGDIST > 0.775

Eif Select Mode
i and
..... and B'u- Tm:? M
and STATUS=S5
then False
BE- Rule 2 for False (27, 0.667)
i SEX=M

 and International <= 0.986
{ and LONGDIST = 0.104
and AGE==29
and Est_Income == 40200.700

then False
B- Rule 3for False (40;0.7)
Lif SEX=M
- and  International > 0.986
and AGE ==62
then False
B- Rule 4for False (27;0.741)
Lif SEX=F

_toply ) | Reset




@ Eror1* - IBM® SPSS® Modeler
[Eile Edit |nset View Tools SuperNode Window Help

@000 §__

IA RULE13 RULE12 RULE11 RULE10 RULE9 RULES

B =1 (unsaved project)
=1 Business Understanding
(=] Data Understanding
+-[= Data Preparation

6 ———p {21 Modeling

=] Evaluation
=1 Deployment

To Stream

RFaories @Souces @RecaraCps @FiiSCps AGiaphs @oceing MOupu M Expon 1B SPSSE Satsncs
Q0 @ PP Eee A & % &EEE

Databise Var Fie | ActoDataPrep | Semct Sample Aggregate | Derve Type  Fiter Auto Classifier Auto Numeric Auto Cluster Fut Fie




& RULED %

(> e amn @ -
6 Derive as: Conditional RULES
setos| onaatens

Mode: @ Single © Multiple
@~

ﬂ @ Expression Builder

SEX = "M”_ and International <= 0.985€28 and LONMGDIST <= 0.10447 and STATUS = "5~

I
D Function Retun
. is_integer(ITEM) Boolean
is_real(ITEM) Boolean
i |is_number(ITEM) Boolean
is_string(ITEM) Boolean
is_date(ITEM) Boolean
is_time(ITEM) Boolean
| is_timestamp{ITEM) Boolean
is_datetime(ITEM) Boolean
to_integer(ITEM) Integer Lo
tn_raslITEMY Basl L
g is_integer(ITEM)

Check expression before saving

Lok [ cancel )

Type  Field—  Storage
=2 D Integer
& LONGDIST  Real
f International  Real
& LOCAL Real
ﬂ DROPPED Integer
PAY_MTHD String
LocalBillType  String
LongDistance... String
AGE Integer
oY CHrinn

Returns avalue of true if ITEM type is an integer. Otherwise, returns a value of false.

of Chgex [ Help )




W Split X

(py) (Ermew] 7= (]
setnss pmncatons

ode: @ Single O Multiple
Reclassify into: @ New field © Existing field

Reclassify field:

Mew field name:

o |

Reclassify values:

Original value — New value | H

False_4(0.818) Incnrrect
False_2(0.667) Incomect i
False_3(0.700) Incomect i
False_4(0.741) Incorrect i
True 100 7930 Comect

For unspecified values use: @ Original value © Defaultvalue e




@ Correct Predictions

(@ o)
Settngs smtatons

Mode: ® Include © Discard

Split="Correct"

Condition:




[& Analysis of [LOYAL] #4 - O 4

: S0 s
I Eile =) &

B Results for output field LOYAL
B Comparing $N-LOYAL with LOYAL

Correct 832 8387% N
- Wrong 160 16.13%
- | Total 992

=1 G_uincidanna Matrix for SMN-LOYAL (rows show actuals)

364 51
109 468

&7 Incorrect Prediction.. by

Ces ' (@0
-

Mode: @ Include © Discard

Split="Incorrect’ w




[& Analysis of [LOVAL] #5

B Results for output field LOYAL

Correct

Total

B Comparing SC-LOYAL with LOYAL

103
13
116

88.79%
11.21%

E C_nincidenm Matrix for $C-LOYAL (rows show actuals)

73 4
9 30

s




O Error2 - BM® SPSS® Modeler - 0O X
File Edit [nset View Tools SuperNode Window Help

RMELT-PA LR IX R 2 1)

@ .A@

T/w T T

-@ @——@——9
LoyalTrain / tpe LOYAL CORRECT C5.0 Error Model
B (=1 (unsaved project)
- || Business Understanding
FALSE_TRUE [ Data Understanding
/ table +[=1 Data Preparation
6 =] Modeling
> ﬂ — w B — +[= Evaluation
6-—56_—-’6 ‘ \@ [ Deployment

LOYAL LOYAL Prediction

Split Pradiction x LOYAL

RFoures @Souces @RecoaOps @FieldOps AGaphs @ Modeing W Oubut M Eor OB SPSSe Satscs
POP P96 4 & & & EEE

mwm’mmm’m Sample Aggregate | Derve  Type  Fiter Auto Classifier Auto Numens Asto Cluster Flat Fie




\J Prediction X

(@ Comal = (]

Derive as: Conditional

Mode: @ Single © Multiple

Derive field:

|Prediction

oure s Gandiona ]
Field type: |{5 <Default= ‘l

If:

|.5plit- 'Correct’ H

Then:
|i '$N-LOYAL®

|i-' $C-LOYAL' w
0K Cancel _goply | | Reset)




[ Matrix of Prediction by LOYAL #1 - | X

GEle  sgat Ogenerate [ S )l ﬁ
LOYAL

Prediction |Leave | stay |

Leave 437 118

Stay 5[3 498

Cells contain: cross-tabulation of fields (including missing values)
Chi-square = 531.007, df = 1, probability = 0




O Status

ﬁ \& File  {) Generate

=
-

Model Summary

Target: Status
Quality
Worse Betier
Ensemble 97.7%
Reference|
Maodel
Haive
Model
0% S0% 5% 100%
Accuracy

a77% ¥

88.2%

55.7%

-




QD status

ﬁ la Eile D Generate W@
Wose! Setings Amttons

Score new data using. |[Ensemble ™

=

Premier
TV_Categories
Ly vs

Stereos

Speakers
e Years_as_customer
Estimated_Revenue
Prablems
Potential_Risk

Stereo_Discount

Predictor Importance

Target: Status

o8

10

| \
Least Important

|

Most Important

QD status

ﬁ \a File ) Generate W @

(CTEY (=)

Score new data using: mble ™

—

‘Vears_as_customer

TVs

TV_Categories

Stereos

Stereo_Discount

Speakers
Speaker _Discount
Problems

Premier

Potential_Risk

Predictor Frequency

Comnonent Models

| \
Least Frequent

Maost Frequent




QD status

gy 8o Oswes (Fpe) (o)

Ensemble Accuracy
100.0%) N
g
2
5
]
8
<
E 50.0%
|
E
]
1=}
0.0% ] 7 3 T H 3 7 ] ] 10
Component Models
-




1_
|
i

T

i
)i

T
|

tril

?
|

|

didduoauaad

Component Model Details

Model® Accuracy™ Method= Predictors™ {430 SI285 Records™

1 88.2% w 17 250 2,456
2 77.5% w 17 281 2,456
3 75.1% w 17 219 2,456
4 T8.4% w 17 281 2,458
- 61.8% w 17 188 2,456
6 66.9% w 17 157 2,456
7 62.5% W 17 126 2,456
60.1% W 17 126 2,456
9 70.8% w 17 157 2,456




a Status

ﬁ \ﬁfn ) Generate

~ | 7] Show All Combining rules

-
=

Worse

Model Summary
Target: Status

Quality

Better

Ensemble
{Voting)

Reference
Model

Naive
Model

25%

50% 75% 100%

Accuracy

92.5%

88.2%

55.7%




[& Analysis of [Status] #6

B Results for output field Status
B Comparing $N-Status with Status

- [*Partition’ 1_Training 2_Testing
. | Correct 2273 9255% 2147 8423%
""" Wrong 183  T7.45% 400 157%
Total 2,456 2547

E G_uincidanna Matrix for SM-5Status (rows show actuals)

113

909
233

Model 1 Model 2 Model 3 | Combined
Prediction | Prediction | Prediction | Prediction
7 9 8 8

12.5 12.5 12.5 12.5

10 9 8.5 9.167

2 3 10 0




@ Bank_Data

@ WMac\Home\Desktop\Machine Leaming\Bank_Data

|A] minority 1 Flag

|A] sexrace Nominal

Field Measurement
@ salbeg > Continuous
Sex Flag
time Continuous
age 49 Continuous
salnow f Continuous
edlevel f Continuous
work ﬁ Continuous
|A] jobcat MNominal

| Values | Missing
[3600.0.31...

Males/Fe. ..
[63.0,98.0]
[23.0,64.5]
[6300.0,54. ..
[8.0,21.0]
[0.0,39.67]
Clerical,"C...
White/Mon._..
“Minority fe__.

_ Check
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone
Mone

Role

o Input

N Input
A" Input
% Input
Target
. Input
N Input
A" Input
“ Input
N Input

@ View currentfields  © View unused field sefings




W salnow x
U

'__w[ﬁﬂu O Generate  of view (> Breview)] 5} o]=]0
| setings summany Amotatons

] Append all probabilities (valid only for categorical targets)
B Calculate raw propensity scores

. Calculate adjusted propensity scores

Generate SQL for this model:

@ Default Score using Server Scoring Adapter(if installed) otherwise in process
© Score outside of the Database




[& Analysis of [salnow] #7 O X

= O Ll

B Results for output field salnow
& Individual Models

B Comparing SN-salnow with salnow
. [*Partition’ 1_Training 2_Te{ting
Minimum Error -6585.348  -8455.256
Maximum Error 13967272 18214351
¢ | Mean Error -118.414 19.35
""" Mean Absolute Error 1605.156 2135244
Standard Deviation 2258.828 3322512
Linear Correlation 0.931 0.8a7
Occurrences 238 236
B Comparing $5-salnow with salnow
- ["Partition’ 1_Training 2_Testing
Minimum Error -4047 638 -4890.045
Maximum Error 21305415 31883945
: | Mean Error 917 323 944 225
---- Mean Absolute Error 2374 65 288595
Standard Deviation 3858.52 5000.19
Linear Correlation 0.835 0 806
Occurrences 238 236
E-Agreement between SN-salnow $S-salnow
E Comparing Agreement with salnow




[QJ Analysis of [salnow] #8 O X

PN -~ S olx
e s

Standard Deviation 3858.52 5000.19

Linear Correlation 0.835 0.806

. Occurrences 238 236

B- Comparing $XR-salnow with salnow

- ["Partition’ 1_Training 2_Testing

Minimum Error -4179.669 -4929.77

Maximum Error 17210.738 25049148

. | Mean Error 399.455 481.788

| Mean Absolute Error 1796.208 2268.59

Standard Deviation 2761.154 391825
Linear Correlation 0.919 0.883 [}

Occurrences 238 236

E Agreement between $N-salnow $35-salnow $XR-salnow
=k Gumpanng Agreement with salnow

‘Partition” 1_Training 2_Testing
Minimum Error -4179. 669 -4929.77
Maximum Error 17210738 25049148
Mean Error 399.455 481.788
""" Mean Absolute Error 1796.208 2268.59
Standard Deviation 2761.154 3918.25
Linear Correlation 0919 0.883
Occurrences 238 236

oK




