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Understanding Data Quickly and Easily

Smarter software for a smarter planet
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» Case Study — Understanding Data in ~ 270 seconds
= General Overview of IBM SPSS Statistics Standard
» To Understand Data Quickly and Easily

— Save Time Getting to the Data

— Leverage Metadata

— Start with a Picture

—Use Words and Code

— Quick Access to Analytics

— Automate Tasks
» Case Study — Who Will Churn and When?

» Recap & Questions
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» Motivating Question

—Is age or income level an risk indicator at my bank? If not, what are the top two or
three attributes about my customers that would help us understand (and predict)

default on a loan?
= Inputs
—Age
— Level of Education
—Years at Current Employer
—Years at Current Address
—Income
— Debt to Income Ratio
— Credit Card Debt
— Other Debt (e.g. Auto Loan)
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Understanding Data Quickly and Easily:
A General Overview of IBM SPSS Statistics Standard

L Spreadsheet-l ke (. *stroke_survival.sav [DataSetZ] - IBM SPSS Statistics Data Editor M= =<
L 0 Ok an d F e eI EEit:: Ediéewmgam nsfurrn Analyze Direct Marketing Graphs ﬂg&ﬁes r Endn% ﬂi::; EE= IE —
=1 = 3 &y =3 el S HE 9%
» General 14 - gender o |Visible: 42 of 42 Variables
- | pad | physiq | age | agecat | gender | actve | obesty | disbetes |
Environment for 14 |5357069859 822229 M A1 754 Mal No Yes No <]
icti 15 5132742071 297378  Atendnapiysician D g6 54 Male Yes Yes Yes
Predictive 15|
: 2660586207 297378 53 4554 Male No Yes No
Analytlcs and 5403312498 799998 62 5564  Female No No No
Statistical 9069087682 297378 64 E5-64 Male Yes No No
) 8173197592 799998 58 55-64 Female No No No
Ana|yS|S 8808732689 822229 83 75+ Male Yes No No| |4
5666440246 822229 67 65-74 Female Yes Yes No
. 8483212117 822229 59 5564 Male No No No
= Well-Suited for 0674952107 297378 60 5564 Male Yes No No
Ad-hoc An alysi S 9726045305 799998 71 65-T4 Female No No No
] 6197593400 297378 52 45-54 Male Yes No No
and HypotheSIS | 26 2088521482 799998 52 4554 Male No Yes No
: 4775117168 822229 54 4554 Male Yes No No|5
Testing (Top T [
Down Analysis) Data View | Variabie View:
| IBM SPSS Statistics Processorisready | | | | |
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Understanding Data Quickly and Easily:
Save Time Getting to the Data

= Use Analytics Tools
that can Open (and
Export to) a Variety
of Data Formats

= Tap Directly into
Databases when
Possible

= Utilize “Wizards”

@ Open Data

ﬁ

Look in: |[E| Englizh

i) bankloan sav

accidentz.zav

:N adl.=zav ) ban kloan_binning.zav

& advert.zav ) bankloan_cs.zav
N aflatoxin.zay
N gflatoxinZ0.sav N behavior.sav

&) anorectic.sav

) behavior_ini.zav

) bankloan_cs_noweights.2av

(i) brakes sa
L) breakfast.
breakfast_
) broadbanc
() broadbanc

) car_insure

File name:

Files of type: |SPSS Statistics (*.2av)

Excel (*xis, * xlsx, *xl=m) %
Lotus (* w*®)

Sylk (*.slk)

dBase (*.dbf)

|:| Minimize: 4

SAS (*.=asTbdat, *=d7, *sd2, *s=sdl1, *.s=d04, *xpt)

tata (*.dta)
Text (*.txt, *.dat)
All Filez (=%)

J 1]
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Understanding Data Quickly and Easily:
Leverage Metadata

» Metadata Provides Information about the Data that Accelerates Analyses

{# bankloan.sav [DataSet2] - IBM SPSS Statistics Data Editor (=)<
File Edit View Data Transform Analyze Direct Marketing Graphs Uliities Add-ons  Window H
3 = [= =
| MName || Type || Width || Decim...” Label || Values || Missing || Columns" Align || Measure || Role

1 age Numeric 4 0 Age in years MNane None 4 = Right & Scale “w Input -
ed Mumeric 4 0 Level of education {1. Did not c... Mone 15 = Right il Ordinal ™ Input
employ MNumeric 4 0 Years with current employer Mone MNone 6 = Right & Scale N Input
address Numeric 4 0 |Years at current address EJ MNone None 7 = Right & Scale N Input
income Mumeric 8 2 Household income in thousan Mone MNone 8 = Right & Scale N Input
III debtinc MNumeric 8 2 Debt to income ratio (x100) MNone None 8 = Right & Scale ™ Input
creddebt Mumeric 8 2 Credit card debt in thousands Mone MNone 8 = Right & Scale N Input
othdebt MNumeric B8 2 Other debt in thousands MNone None 8 = Right & Scale “w Input
|I| default Numeric 4 0 Previously defaulted {0, No}... MNone 7 = Right &> Nominal @) Target
preddeM  Numerc 11 5 Predicted default, model 1 None None 11 = Right & Scale © None
preddef2 Mumeric 11 5 Predicted default, model 2 Mone Mone 11 = Right & Scale & None
preddef3  Numeric 11 5 Predicted default, model 3 None None 11 = Right & Scale O None | |

13 hal

1 3
Data View | Variable View

| |IBM PSS Statistics Processorisready | | | | |
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Understanding Data Quickly and Easily:

Start with a Picture

= Dragging and
Dropping using
Variable Names
Speeds Time-to-
Results

» Provides a Quick
and Holistic
“Understanding” of
the Data

[ Chart Builder

Variables:

Chart preview uses example data

qg& Age in years [age]

ol Level of education ...
f “fears with current ...
f “fears at current ad...
ﬁ Household income i...
ﬁ Debt to income ratio...
& Credit card debtint..
& Other debt in thous...
& Previously defaulte...
&7 Predicted defautt, m...

I SR

&7 Predicted defautt, m...
. . s

[ no
H ves

Previously defaulted

L —— —
= =

Choose from:

Favorites
Bar

Line
Area

S

Pie/Polar
Scatter/Dot
Histogram
High-Low
Boxplot
Dual Axes

paste || Reset ] cancel | Hep |
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Understanding Data Quickly and Easily:
Use Words and Code

FH bankloan. sav [DataSet2] - PASW Statistics Data Editor =]

- Creatlng NEW Varlab|eS |n EEie Edit gewE[_:ata Ir;;farm ﬁnab-rze Direct Marketing Graphs  Utiities  Add-ons yma;ﬂiep
Words SE e | gome- i Bl

Count Values within Cases...
|Visible: 10 of 10 Variables

e || debtinc || creddebt || othdebt ||

= Sorting and Filtering using 8% ] B e . o 93 1w 501 [§

|12 : creddebt |— Shift Values...

Varlable Names ; 27 Did Eeoude into Different Variables... 00 17.30 136 4.00
40 Diq 8] Automaic Recade... 00 550 86 217
41 Did [ Visual Binning. 00 290 266 82
24 H [ optimal Binning... 00 17.30 1.79 3.06
3 Compote variable 41 H  Prepare Data for Modeling " b0 1020 39 216
I N 39 Diq [ Rank Cases.. 00 3060 383 1667 | |
1 - 43 Dig & Date and Time Wizard... 00 360 A3 1.24
Type aLaveL. 24 Did [ create Time Series. . 00  24.40 1.36 3.28
ﬁ f:;uzrmﬁ[m] 36 Dig Ef] Replace Missing Values. 0o 19.70 278 215
& Vears with current em... Functon group: — 27 Dig 6 Random Number Generators... 0o 1.70 18 09
/A ) W) W]l - i T Y —— . po 520 2 En
/el o i ) ()l il o 52 Didnotcomplete 28 1@ 6500 1000 393 247 |-
& Other debt in thousand. B EB E ;“:”’:ﬁ‘i:“"‘e H I¥ |_
%z;ﬁ;:swemm . E ED D:t: Crreatmn‘c = — =
- + Functions and Special Variables: E

|PASW Statistics Processoris ready| | | | |

(optional case selection condition)
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Understanding Data Quickly and Easily:
Quick Access to Analytics

{2 bankloan.sav [DataSet2] - IBM SPSS Statistics Data Editor =1
1 1 Fie Edt View Data Transform Analyze Direct Marketing Graphs Utiities Add-ons Window  Help
= Menus Provide Quick Accessto —— - s > —
= ; | lepo " =2 1 L i (
and Logical Organization of SEE Wy S (|BEY BT
| | Tables » | Visible: 12 of 12 Variables
An alytic S | age | ed BLT TS » || income | debtinc | creddebt | othdebt
1 41 Son|ESCemiucaaice D 176.00 9.30 11.36 5,0
2 27 Did not comple Cetetah-ed I eagiuic= 31.00 17.30 1.36 4.0(
Mixed Models » ]
M H 141 & 40 Did not comple = 55.00 5.50 .86 21
» Dialog Boxes Provide Intuitive e a e coneme e - et
f A I . 5 24 High schd LELEEELL 4 E Automatic Linear Modeling. .. 179 3.08
Set-up of Analysis 6| 4 bghend ' | e
X Neural Networks ] ]
7 39 Did not compls Classity - " [ curve Estimation... 3.83 16.6
I
. 8 43 Did not compls - ) Partial Least Squares 13 1.24
Dimension Reduction 3 — =
= Both are Configurable o | o4 Ddnotcomp g
H 4 - o
i 6 D?d not compl Nonparametric Tests » E Muttinomial Logistic... 218 21 H
1 27 D?d not compl TrEEEg N I ordina.. 18 0
12 25 Did not comple Survival b i - 25 94
— . | - Probit... 3
G Logistic Regression Did not compl Multiple Response 4 = 393 24
Did not compl§ - E7] pissing Value Analysis... L] Noninear... 172 3.01
Dependent: Did not compl{  putiple mputation p | [l weight Estimation... 3.70 5.4
& Ageinyears [3_931 - [ & Previously defautted [defaut] | High schq Complex Samples p | [ 2-Stage Least Squares... 82 34
g \"(E"'E' Df‘;:”wm”t[ed] . rBlock 10f1 -m High schd  qualty control » Optimal Scaling (CATREG)... 2.92 3.8]
carsw current employer ... Options . —
T Did not I " . 1.18 42
& Years at current address [ad... e — ' not comp ROC Curve... | TZUU 760
) ) ) Hootstrap Did not complete figh-_- B El 61.00 570 56 2.9
& Household income in thousan... Covariates: | |
& Debt to income ratio (100} [d... p— Some college 0 21 26.00 1.70 10 l.Eill
|¢® credit card debt in thousands...| - #m
f Other debt in thousands [othd. .. Wiew
f Predicted default, model 1 [pr... {F_")Q Credit card cebt inthousands... — :
‘f Predicted default, model 2 [pr... ~g%> IBM SPSS Statistics Processor is readyl | | | |

& Predicted default, mode! 3 [pr...

Method: |Forward: LR =]

Selection Wariable:

] e
(o) (o) (o) ) o)
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Understanding Data Quickly and Easily:
Automate Tasks (or Use Words and Code Revisited)

» Command Syntax Helps Automate Routine

Tasks

» Enables a Focus on Analysis

H Logistic Regression

i) Logistic Regression: Define Categorical Variables

-

Covariates:

Categorical Covariates:

-

| Ageinyearsfagel |

ed(indicator)

47 “ears with current em
f Years at current addre.

Household income in th
Debt to income ratio (x.
Credit card debt in tho.
Other debt in thousand...

E Logistic Regression: Save m
Predicted Values rResiduals
[ {Probabilties [] unstandardized

|| Group membership

[Influence

o8} Logistic Regression: Options.

Dependent:
e& Age in years [age] - | & [defaut]
ol Level of education [ed] Block 1 of 1
e& Years with current employer [employ]
e& “fears at current address [address] Previous
e& Household income in thousands [incoms]
e& Debt to income ratio (x100) [debtinc] Covariates:
e& Credit card debt in thousands [creddebt] age
e& Other debt in thousands [othdebt] ed(Cat)
employ
s
income
— debtinc
= creddebt
othdebt

[~ Statistics and Plots-

[/ Classification plots

[ casewise listing of residuals

[7] correlations of estimates

Hosmer-Lemeshow goodness-of-fit [ teration history
[l cifor exp(B): 95 %

values

[T Logit
[ Studentized
[ standardized

[ Deviance

® atgachstep © Atlaststep

formation to XKL file

Probabilty for Stepwise
[ s

[¥ Include constant in model

(canue) [_carce ] __rep_]

Classification cutofr:
Maximum lterations:

Method: |Forward: LR

Selection Variable:

[valdate=1

(Lo J (emste ) meset | {cancel]  rew ]

— 0 00 ~ T M o R —

DATASET ACTIVATE DataSet2.
LOGISTIC REGRESSION VARIABLES default

[SELECT=validate EQ 1

METHOD=FSTEP(_F) age ed employ address income debtinc creddebt othdebt

[CONTRAST (ed)=Indicator

fSAVE=PRED COOK SRESID

PRINT=GOODFIT

JCRITERIA=PIN{0.05) POUT(0.10) ITERATE(20) CUT(0.5).
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Understanding Data Quickly and Easily:
Concluding Example: Who is Likely to Churn and When?

= Data from
Telecommunications
Service Provider

= Goal: Understand
the Who and When
of Customer Churn

m &) Gender [gender]
IE ﬁ Number of people in household [reside]

¥ & Toll free service [tolifree]

m &) Equipment rental [equip]

[¥| & Caling card service [callcard]

m % Wirelezs service [wireless]

m ﬁ Long distance last month [longmon]
IE ﬁ Toll free last month [tolimon]

m ﬁ Equipment last month [equipmon]
¥ & caling card last month [cardmon]
¥ & Wireless last month [wiremon]

m ﬁ Long distance over tenure [longten]
m ﬁ Toll free over tenure [tolten]

IE :ﬁi Equipment owver tenure [equipten]

-

¥ '\
L Variables
|".|'ar1'ﬂhLE “ariable Information:
m &) Geographic indicator [region] | ed
[ ¢ Months with service [tenure] Label: Level of education
[ & Agein years [age] Type: F4
m &) Marital status [marital] Missing Values: none
IE ﬁ “ears at current address [address] Measurement Level Ordinal
m ﬁ Houzehold income in thouszands [income]
m g Level of f.u:lucatrun [ed] D‘S | Value Labels:
% % ::t?rr:dv;rzir:"ent employer [employ] 1_id not complete high =chool
Level of education [ed] .chool degree

3 Some colege
4 College degree
5 Post-undergraduate degree
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» Case Study — Understanding Data in ~ 270 seconds
= General Overview of IBM SPSS Statistics Standard
» To Understand Data Quickly and Easily

— Save Time Getting to the Data

— Leverage Metadata

— Start with a Picture

—Use Words and Code

— Quick Access to Analytics

— Automate Tasks
» Case Study — Who Will Churn and When?

» Recap & Questions
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