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Introduction: What is Data Mining / Predictive Analytics?

Data Mining is the Process of Finding Patterns in Enterprise Data in
Order to Target Individuals with Some Type of Marketing Offer:

New Customers
Patterns in the » Offer > and/or More Unit

Data Sales Per Customer

Data Mining / Predictive Campaign Management
Analytics
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Introduction: What is BigDataSolve™?

BigDataSolve™ is a data mining automation tool that rapidly and automatically builds, runs, scans and
validates over a million models per week on a modern laptop.

BigDataSolve™ can produce and scan thousands of models in the time it takes to put together one model
with a conventional predictive analytics package. Rather than manually setting up each analysis run, the
user can efficiently evaluate only the solutions BigDataSolve™ determines are the best ones.

Using the technology of distributed computing, the decision platform version of BigDataSolve™

(BigDataSolve /DP™) can be run on many computers at once connected by a local area network (LAN) or
the internet. This leverages existing efficiently and economically.
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l. Analysis Setup

1. Using Rules Files
2. Using the Rules Wizard
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Analysis Setup: Using Rules Files

Using Rules Files

‘File Edit Data Mining VISTAR View Help Workflow Generation Interface \

|E/BE - plles ‘Start Data Mining Rules Wizard ~ Ctrl+W
Execute

Define Goal
Build Mirrored Database
Select Variables
Recommended Approaches
Clarify Model

Define Parameters

Define Output & Holdback
Name & Describe Rules

Restart Unfinished Execution

B Rules Files

* A rules file stores all of the analysis settings that you select for a run. If substantially the same
databases, variables, or algorithms will be used multiple times, one rules file allows the strategist
to not “start from scratch” every time.

* When high performance models are discovered, a rules file constitutes a methods repository and
hence becomes part of the knowledge capital of your organization.

* NOTE: A rules file does not store the analysis reports or results...but it allows the run to be re-
executed. The results are stored in the results directories(s).
B To Begin using BigDataSolve™, Simply Start or Open an Existing File:

* To start a rules file from scratch, start the Rules Wizard. This is done by selecting the Select Start
Rules Wizard from the Rules submenu of the Data Mining menu, as shown at the right.

* To modify the existing file or set the preferences for the new rules file, use the Rules Wizard.
* To execute a new or existing rules file, select Data Mining, Execute.

BigDataSolve / OP : /. DRESON SUPPORT SIEGE




Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 1

/g~ Welcome to the BigDataSolve rules-file wizard. This wizard will assist you in
DJAE entering a set of rules for analysis in BigDataSolve.

(" Start from scratch
@ Modify the existing rules
(" Open a rules file to work from

B Using Rules Files

* To start the Rules Wizard, select the pencil icon button from the toolbar or select the Start Rules
Wizard from the Rules submenu of the Data Mining menu. The first screen will allow you to

indicate whether you want to start from scratch, modify an existing file, or open an existing rules
file.

- Start from Scratch: All settings will be blank or set to their default values.

- Modify the Existing Rules: Settings will be set exactly as during the prior saved run. If you
modify these the modified rules file can be saved under a different filename at the end of the
wizard.

- Open arules file to work from: an Open File dialog box will appear when you click on the
Next button. Browse through existing rules files to select the file desired, and click OK.

* The options to create a new rules file or open an existing one are also available manually from
the File menu (the New Rules and Open Rules menu items).

BigDataSolve / OP 8
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 2
B Define Goal

* BigDataSolve™ develops optimum predictive analytics solutions. In this dialog, typical categories
of business problems are listed along with the preferred techniques to solve them.

* When you select a problem you wish to address, the algorithms that apply to it will appear in the
lower text box. To open or close branches, click on the + or - boxes to the left of the tree.

K

Please select the approach that best describes the problem you are trying to solve or
the question you are trying to answer.

" Find the most profitable customers based (current value).

" Find the most profitable customers based (lifetime value).

(" Identify the best prospects based on a cross-sell.
@ Identify the best prospects based on any predictor.
(" Identify the best customers to sell to within time constraints.

" Determine customer loss, or non-retention.

" Determine customer loss within time constraints.
" Determine the current product life-cycle.

The appropriate algorithms for your selection include:
[+ Multiple Discriminant Analysis

i+ Logistic Regression

[+ Multiple Regression

4

+

[+ Three Chaid Regression
[+ Neural Network

Next > Cancel

orhae

Please select the approach that best describes the problem you are trying to solve or
the question you are trying to answer.

(" Find the most profitable customers based (current value).

" Find the most profitable customers based (lifetime value).

" Identify the best prospects based on a cross-sell.
& Identify the best prospects based on any predictor.
" Identify the best customers to sell to within time constraints.

(" Determine customer loss, or non-retention.
(" Determine customer loss within time constraints.
(" Determine the current product life-cycle.

The appropriate algorithms for your selection include:
[= Multiple Discriminant Analysis A
Simultaneous Entry
Wilks' Lambda
Mahalanobis Distance
Smallest F-Ratio
Unexplained Variance
Rao's V
B
Forced Entry
Backward Stepwise (Conditional Statistic)
Backward Stepwise (Likelihood Ratio)
Backward Stepwise (Wald Statistic)
Forward Stepwise (Conditional Statistic)

Cmmumrd Ctamuies (| ibalihand Datiai

< Back [ Next > | Cancel |
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Analysis Setup: Rules Wizard

Jong he Rules WIZald: 16D 3 e o ]
B Build a Mirrored Database (A Modeling
Mart) A g~ What data would you like to give BigDataSolve access to in order
o

E tosolve your query?

* A database is required to provide the input

for the data mining. The input file must be =oloxled dalabases
. . File Name| Type Variables| Cases
an IBM-SPSS 7.5 or higher .sav file. IBM- e e Q
SPSS need not be installed on the computer
before using BigDataSolve™. Note: SPSS
should NOT be running when
BigDataSolve™ is open; if SPSS is
running, the BigDataSolve™ server will
not connect to the root server. (The Source fields: JimAorrected.sav Mirrored
BigDataSolve™ root server application is P n e A
the single monitor program that creates i S et
LT @ 11am BK bal trend2
the models.) / @ 1amii B bal var
pm num accts avg
* Select the Add button to open a browse % %gmm : Eﬁbﬁ’%ﬁ,’f o
dialog box to choose a file. While the file is @ 12om IL bal chande
. . . . @ 12pmMM IL bal change2
being loaded, a progress indicator will tell @ fam IL bal trend
he datab d fields that @ o L i
you t e database name and fields that are & o iR o
am al change
being imported.  Zami NIES b2 Chag%ez
. pm “ al tren v
* Select the variables to use from the Source Sassias EREERas
Fields box, and move them to the Mirrored
Fields box using the arrow button in the < Back Next > Cancel |

middle.
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 4

o * Select one variable to predict, and
~ g  Which data fields would you like BigDataSolve to schedule for prediction, and which . .
DJAE fields should be used to predict those variables? at least one variable to be used in

prediction. The field to predict
Mirrored Field to Predict may be either a Categorical
b || ToreiAssetbolers (discrete) variable with 2 or more
Gt bl non-missing levels, or a scalar
BK pal shanast variable. Highlight the
EE EEE E:g; variable(s) in the Mirrored Fields
BK num acets ava box, and use the arrows to move
BK rev_ava them to the box of selected
variabls
A’J I, ball lrands e All of the available fields are
HiEE B originally listed in the Mirrored
EEEE? Egi EEE%TZ fields list box. In this .example,
LNIPS bal var we have selected the field
~Continuous Dependent Variable- TotalAssetDollars to be the

Classification is correct if variable to predict and ALL the

° or 10 9% rest of the fields to be used in the
) of act};al value, whiciever is grei‘:\ter prediction.

< Back | Next > | Cancel
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 5

" ldentlly Recommended Approaches [ s s st sgems x|

e The data variables that were selected for the

analysis may not be appropriate for every /4\ :’hl_ease select from the following list the proper data mining methodology to use in
. R DMAE IS query.
analysis method that is used. There are three
. . . . * Use th i ber of hods, eliminating field
options for dealing with data fields that are ¢ S ETIT aeIE R e
incompatible with an anaIYSiS method. @ Use the maximum number of methods, recoding fields not
appropriate to each specific method
- Use the maximum number Of methOdS, (" Use only appropriate methods, deleting from the query all
. . . . . methods requesting unmatching types

eliminating fields not appropriate to each

SpeCifiC methOd: ThlS Option leaves the The appopriae agrithms for yur selection include:

incompatible data field out of the particular ~ Simultaneous Eniry

method for which it is inappropriate prike Lambda

pp p * --Mahalanobis Distance
o Smallest F-Ratio
- Use the maximum number of methods, Unexplained Variance
] ] s Rao's V
recocﬁng fields not appropriate to each & Logists Regression
specific method: The second option attempts Forced Entry
. —Backward Stepwise (Conditional Statistic)

to use all of the selected data fields. Data that Backward Stepwise (Likellhood Ratio)

. . . e . --Backward Stepwise (Wald Statistic)

is not compatible with a specific method will i oyl iy B

be recoded (i.e. a continuous variable will be ~Forward Stepwise (Likelihood Ratio)

. Forward Stepwise (Wald Statistic)
encoded as a dummy variable).  Multiple Regression
~Forced Entry

- Use only appropriate methods, deleting from Forward Entry Y

the query all methods requesting unmatched

types: This option eliminates the analysis T Nods T

method, rather than the data field, if there is
incompatible data.
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step ¢ S SR

B Select CaSeS for Inclusion by /J ,\‘: You can further clarify the model BigDataSolve will use by selecting specific
DA

E respondents by either region or segment?

Reglon [¥ Select respondents by region Map...
e A SpeCifiC Segment of | Select respondents by market segment Segments
respondents can be extracted Missing Data Replacement Methodology
from the data for an analysis Piecrele Daie
@ Eliminate Cases
run. These reSpondentS can be " Replace With Median (For Two Group Variables Only)
Selected either by region or by {" Replace Using Multiple Discriminant Analysis
market segment. Continuous Data
# FEliminate Cases
- The reglon Optlon can Only I 5elect Respondents by Geographical Region
be used if location O R 1 _PekLener |

boi: I Mavigate
Zipcode |

information has been \

included in the selected \f::,\
databases. If the region *
option is checked, a map
dialog will appear. Use the

zoom and arrow controls to
select the desired region.
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 6
(cont’d)

B Select Cases for Inclusion by Segment

* To select by segment rather than by
region click on the “Select _——— |

respondents by region”

- Market segment: Specific
segments of the market can be
included or excluded from the
analysis. Use the mouse to
click on the checkmark to the
left of the segment or level.
The levels for the highlighted
segment appear in the Segment
Levels box on the right.
Segments and levels with a
checkmark will be included in
the analysis. Select the Done
button when you are finished
selecting segments. The total
number of cases to be used is

o

Dl!AE

You can further clarify the model BigDataSolve will use by selecting specific

respondents by either region or segment?

[ Select respondents by region

I [V Select respondents by market segment Segments...

Missing Data Replacement Methodology
Discrete Data
(® Eliminate Cases
(" Replace With Median (For Two Group Variables Only)

Mining5 olv Wizard Step b: Select Cases by Market Filters

Defining market filters localizes your query onto respondents
pMAE matching specific charactenstics. By deselecting warnables'
levelz, you can reduce total query time and get better results.

Seament Levels:

E Male
:Female

Segments:

FARETAINED
M MUTFUND
[v]comsLoan
N GENDER
[ LFDEF
M LrPoEPE
[vLPoEPC
A LPeHEA,
¢ LPcHEE
[vLPCDe
A LrcoB
M HHREG
[ HHREGE
FHHREGE
M HHREGD
[ HHREGE
HHREGF b

D

100%

2754 75 00%

\

o

Cancel

displayed at the bottom of the
dialog at “Matching Cases”.

BiglataSolve / OP

McOs =

Select All | Matching Cases: 971 [48%)
Cazes Searched: 100%
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 6 (cont’d)

B Select Cases for Inclusion, cont.

* In data mining, models must be validated. The
most reliable and real-world method of
validation is to test the model on cases not
used to build the model. This allows the
strategist to compare what the model predicts
to what is already known about the disposition
of that variable. This is called hold-back
sample validation.

* The Sample Size reflects the number of valid
cases, taking into account any segments that
were selected. A portion of the valid cases can
be randomly selected by adjusting the working
tile size slider.

* The Rules Wizard allows you to specify the
holdback sample. The holdback sample is the
portion of the data that is excluded from the
current analysis run. Note: the holdback
sample is NOT the sample of respondents
being included in the analysis.

* The percentage of the sample and number of
respondents in the holdback sample may be
specified above the slider.

BiglataSolve / DP ;

You can further clarify the model BigDataSolve will use by selecting specific
respondents by either region or segment?

[ Select respondents by region Map

[ Select respondents by market segment Segments...

Missing Data Replacement Methodology
Discrete Data

f® Eliminate Cases
" Replace With Median (For Two Group Variables Only)
" Replace Using Multiple Discriminant Analysis

Continuous Data

@ Eliminate Cases

" Replace with Mean

(" Replace Using Multiple Regression

(" Replace Using Maximum Likelihood Estimation

Sample Size (3672 Valid Cases)

Working File Size: 3672 100%
Holdback Sample (75% recommended): 2754 75.00%

< Back | Next > | Cancel
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 7

Please customize the ways in which you want BigDataSolve to work with the data
in order to get better output. By selecting different algorithms from the drop-down
box, you can see what the values in the sliders mean for each particular
approach.

I
Dr!ué

Data mining method:
‘Multiple Discriminant Analysis ﬂ

(# Customize each algorithm individually [ Disable this

(" Use the same settings for all algorithms

Methods: the others
' J

Criteria: PIN varied from 0.01 to 0.08 in 23 steps
' i

J

B

lterations: Not Applicable to this Algorithm
' i

Transformations: powers of 0.50000 to 1.50000 by 0.14286

' A
Transformation Types: Power plus 1/2 of the others

I i

Multiple Discriminant Analysis will generate 1488 syntax scripts.
Advanced

Alll algorithms together will generate 5391 syntax scripts.

[~ Cutoffat; [0

Cancel

< Back Next >

rd

e

BiglataSolve / DP y

T~

Define Parameters

* This dialog displays the analysis
specifications for each data mining method.

* The parameters can be set the same for all
algorithms, or uniquely for each algorithm.
Use the radio buttons under the Data
mining method box to specify your choice.

- If “Use the same settings for all
algorithms’ is selected, All algorithms
must be selected under Data mining
method in order to move the sliders.

- To customize each algorithm individually,
set the parameters for one method, then
select the next method to customize.

* Move the sliders to change the level for that
criteria. If an algorithm is being customized
individually, the current level of the
parameter is displayed on the right side of
the box.

* The combined effect of the changing the
sliders on the number of model runs is
displayed below the last slider; it changes
dynamically as the level of any specific
parameter is modified.
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Analysis Setup: Rules Wizard

Using the Rules [ s

WI Zar d " St ep 7 & \ Do you want additional control over the way BigData Solve will work with the data in order to further optimize results? Hand
J&E selecting the method order or increasing data transformation granularity may improve overall pefformance and speed.

D
B Define Parameters All Algorithms Multiple Discriminant Analysis | Logistic Regression | Multiple Regression] Three Chaid Regression | Neural Network
e To further I Method | Transformations-
. h Select how methods should be included in the analysis Minimum Exponent 10-5
customize the when at least one method is to be left out
analysis, select the Ut it (B
“ Advanced” button " In Order Below Maximum Steps of ]11
— Transformation
®* Handom Non-linear
at the bottom of the Saisction g L
i i
prior dl.alog to Wilks' Lambda e
determine the order Mahalancbis Distance Minimum ‘0-01
Smallest F-Ratio
Of the Selected Unexplained Variance Maximum ‘0-09
Rao's V
methods or the aes Sters o
transformations
settings. \

* For example, if Rao’s V is set as the first method in the advanced dialog for Multiple Discriminant
Analysis AND “In Order Below” is selected, and only 1/6 methods is selected on the Define
Parameters dialog (as the settings are shown), then scripts will only be generated for MDA using
the Rao’s V method.

* The total number of syntax scripts (models) to be generated is shown at the bottom of the prior
dialog. If a cutoff number is set, BigDataSolve™ will randomly choose from the possible runs the
cutoff number to run in the analysis.

BigDataSolve / OP ;
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Analysis Setup: Rules Wizard

Using the Rules Wizard: [

Step 8
. E inspection. If you select to have output files saved, define the verbosity of their
u Defme Output Depth and statistical reports.

Holdback Sample [v Save syntax files

[v save output files verbose output

& \\ Please indicate which files you would like BigDataSolve to save for further
o

* In this dialog, the strategist
can select how |
BigDataSOIVeTM handles [v Save runtime statistics to a CSV file (comma separated values)
the output, and which
output is saved for future
use.

* Changing the style of
output affects how much
information is included in
the output files. This does
not affect the runtime
statistics information.

< Back Next > Cancel ‘

.
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Analysis Setup: Rules Wizard

Using the Rules Wizard: Step 9 S e

u Closure & 7\\\ Congratulations! You have finished defining a set of operating rules for
DJQE BigDataSolve. Please choose a name and an optional short description of this set.
Then give this definition a directory into which temporary files should be written.

* It is best to name and save your
settings as a rules file in case

you want to use the same or Rules Intemnal Name:
similar settings in the future. e ——
* The ‘Rules Internal Name’ field Description:

is not a file name, so does not
have standard file name
restrictions; characters such as /
\ ,:;and “ are allowed.

* When the Finish button is

Working Directory:

selected, you will be asked if [CATEMP [=]
you want to save the Rules file.
A Save As dlalog box will [v Save Rules on Finish

appear, and you can specify a [¥ Launch Now
filename and directory.

* When a rules file is complete,
select Execute from the Data
Mining menu to run the
analysis.

BigDataSolve / OP .
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ll. Data Mining
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Data Mining: Execute

Execute Data Mining

x
Elapzed Time: o0:01:32 Eest Model
. Execute IIg‘stimatt:et:l TlimedF!emaining: ggD;SESDBD .:lllgﬁ:itgm: I’;dultipI?jHEe?lession
uns Completed: ol ethod: onaard Entry
* A rules file must exist and be open to vers omected l“i e Ec‘cpfmt §2%§3/
execute data mining.
[ Make sure that SPSS iS not Open_ 22:;;;?;?:;2:20“ ComEuterNamel Runs Eompletedl Avverage Huntimel Statu.s -
Performance g MATTF 24 00:00:03 Sending
* From the Root Server, select Execute Bect e, W00 Sedne =
:00: enerating Model
from the Data Mmmg menu. BB SERVERZ B 00:00:09 Generating Model
AARON 1} 00:00:00 Mot connected hal
* BigDataSolve™ servers will open the % — —— = | of
. . - Current Model (&8 el v Active Servers
.sav data files that are linked to the WMonod Batkwad Manod  Fomer o orerrzi b
. Criteria: o naos Criteria: . 016 v MNever Connected Servers
open rules file, start the runs,, and then Transfomatior: 0.90 Tiancfomatior: 050 R
Will bUild predictive mOdels. F!unﬁl OCCP | Lift | &lgarithm | tethod | Criterial Transformation |A
. 42 92.53%  B0.64%  Multiple Rearession Faonward Entr 016 0.5
o If Selected’ IBM—SPSS Wl]_]_ a]_SO be a7 92.49% 59.15% Mult!EIe Hggn_as_sion ] Faonward Entrﬁ 0.03 0.8 —
. 34 91.82:4 59.08? Mult!ple DlscrlmlnantAnalyS|s Fao's W o 013 0.5
launched to perform the runs in parallel S o R i U
to ensure the results are mathematicall T Gaber 470mr Mok Feomesn Bkt Elaen 01 1 :
y =
identical- SeleCt this in the preferences Abort I Suzpend | &l & Runring 500 of 1782 possible ns ID Update |

menu.

* (Note: BigDataSolve™’s native algorithms run 10-100 times faster than IBM-SPSS, but BigDataSolve™
is not as capable in handling off-nominal input data conditions such as matrices that are quite difficult
to invert).

* The dialog at the right is the Server Information portion of the Runtime Information Center. All
potential servers on the network are displayed, along with their current status. To see more
information, select one of the options on the left side of the dialog.

* The analysis can be paused at any time by using the Suspend button. To resume analysis, select
“Restart Unfinished Execution” from the Data Mining menu.
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Data Mining: Execute

Execute Data Mining x

B Execute (cont’d) Elapsed Time: 00:01:32 Best Madel
Estimated Time Remaining:  00:05:36 Algarithm: fultiple Regreszion
Runs Completed: 53 of 500 Method: Fonward Entry

Servers Connected: 4 Criteria: 016

* Displayed in the “Best Model” box at | Feges = 3% It 051

the top of the dialog are the

Server Information

SpeClﬁcatIOHS Of the best model in the =ikt Cormputer Mame | Funs Completed | Average Buntime | Statu-s -~
. Performance B MATTR 24 00:00:03 Sending
analysis thus far, across all servers. Best Run SHGRANT 21 00:00:03 Sending 7
(=i LEg NI 10 000006 Generating Model
* Select the Details button in the Best Poervenz o o onerating Mo .
. = i
Model box for a prediction accuracy ary—— P E—
graph of each run. The graph shows Mapod  Backwad Mapos  Fomad [/ Discornecisd Servers
. . . . _|C_riteri?: o ggg _lc_rite[i?; o 8153 ¥ Mewver Comnected Servers
the prediction levels in numerical ransfomation: 0. Ttanstometor: 050 it Server | ViewNotwak |
Order/ nOt mn the Order mn Wthh they Fiunﬁl OCCP | Lift | Algarithm | tdethod | Criterial Trahsformation |A
42 9253%  B0E4%  Muliple Regression Fonward E it 016 0.5
were performed. a7 92_49% 531 5; MultiEIe Hegression Forward Entrﬁ 003 08 1.

e Use the “Add Server” button to add a S

Loaoking In: Search Complete [Successful)

server that is not on the network, or = 3 Evire oo 2] Netwarks Found. : =
that BigDataSolve™ does not find | i N e e . |
automatically. =l - (=) AARON
..... DAVE
e (BigDataSolve / DP™ Only): To view | _ = GRANT
B AIM
other computers on the localarea — | - en
network executing the runs, usethe | LAPTOPS o
e NT 1T e e MATT
“View Network” button. =~ | B SERVER?
EI& Computers Near Me
Lo pARON
il NaAWE LI

Return to Runtime Information Center I
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Data Mining: Execute

Execute Data Mining

B Execute, cont.

* There are several different ways to views information
on a current BigDataSolveTM run.

The Communications and Event log dialogs are shown
on the right.

(BigDataSolve / DP™ Only): On the communications /

dialog, potential servers are shown as transparent
images until they are connected. When a server is
active and connected to the root server, the image will
be darkened and the line connecting the server to the
root server will be blue. A ball in either direction

Runtime Information Center

Elapsed Time: 00:00:18 Best Model

Estimated Time Remaining:  00:00:14 Algarithm:

Runs Completed: 2of 30 Method

Servers Connected: 3 Crteria: .
Transformatior: 1.

Progress: 7% OCoP:

ultiple Discriminant Analysis
Srallest F-A atio
0.02

Server Information

Performance
Best Run
Event Log /

elen

Susperd | € Al Running 30 of 3113 possible wns

] Update:

Runtime Information Center

indicates data being sent.

* The bottom dialog displays the Event Log screen. This
shows the status of completed runs, and connection
and analysis events on the servers and root server.

The ‘I’ symbol on the left denotes informational stats,
the ‘E’ symbol designates errors, and the *?" symbol
signifies warnings. The time that each server connects

or disconnects is also shown.

* Other screens with run information may be shown by
selecting an option on the left side of the Runtime

Information dialog.

BiglataSolve / OF

Elapsed Time:

Fiuns Completed:
Servers Connected:

Progress

Estimated Time Remaining: Done

Server Information
communications
Performance

Best Run

Event Log

00:01:01 Best Model
Algarithm: Multiple Discriminant Analysis

a0 of 30 Methad: Smallest F-R atio

i} Criteria: a1z

{ o
Time [ Event Categary [ Server [=]
1) 9:16:54M on Tue Oct 03, 2007 Run Completed JOM
i)9:16:558M on Tue Oct 09, 2001 Run Started JOM
§J916:578M on Tue Oct 09, 2001 Run Completed JoM
£ 3:16:586M on Tue Oct 03, 2001 Run Started JOM
1) 9:16:584M on Tue Oct 03, 2007 Run Completed GRANT
i)9:18:588M on Tue Oct 09, 2001 Run Completed JOM
1) 9:16:594M on Tue Oct 09, 2001 Run Started GRANT
£)9:16:594M on Tue Oct 09, 2001 Run Started JOM
£)917:004M on Tue Oct 03, 2007 Run Completed GRANT
i9:17:014M on Tue Oct 09, 2001 Run Started GRANT J
§J9:17:038M on Tue Oct 09, 2001 Run Completed GRANT
L) 5:17:035M on Tue Oct 09, 2001 MininaS ol Execution Completed =l

Details:

Close

23
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Data Mining: Execute

Execute Data Mining

B Execute, cont.

* The image to the right is the is
the Performance tab from the
Runtime Information Center.
To change the performance
metric being displayed, click
on one of the tabs below the
graph. The graphs are
dynamically updates as the
runs complete.

* The image below is the
Performance tab from the
Runtime Information Center.
To change the performance
metric being displayed, click
on one of the tabs below the
graph. The graphs are
dynamically update as the runs
complete.

x
Elapzed Time: 00:21:52 Best Model
Eztimated Time Remaining: 002257 Algorithr: Multiple: Regrazzion
Runs Completed: 1 of 780 Methad: Stepwize Selection
Servers Connectad: 1 %nten?: i 1013
ranzformation; 1. -
Fhzess [ | 8% OCCP: 92.32%
Server Information
Communications Lift
Petfarmance
Best Run 180%
Event Lag s0%
0%+
u] =]
OCCP L L1« L2] a2ep2]
Run # | OCCP | Lift | &lgarithm | b ethod | Criteria | Tranzfarmation
15 A788%  36.43%  Muliple Digcriminant Analyziz Rao's 0os ns ||
9 9.19%  BE21%  Muliple Rearession Backward Elimination  0.07 [IRS]
1Al 89.47%  4412%  Multiple Rearession Stepwize Selection 0.0z 06
13 M03%  4578%  Muliple Digcriminant Analyziz  Mahalanobiz Distance 002 0e
14 89.38%  44.068%  Muliple Begreszion Fonmard Entre om or
2 M026%  B282%  Muliple Discriminant Analyziz  Mahalanobiz Distance 01 na
10 88.77% A7 1% Mubiple Discriminant Analysiz  wilks' Lambda 015 na
17 93.76%  44.78%  Multiple Begreszion Backward Elimination  0.02 na
g B965%  41.52%  Muliple Digcriminant Analyziz Unexplained Yariance 014 na -
4| | B
Short Suspend | Al ¢ Running 750 of 1783 possible runs I?ED Update I

* The Overall Correct Classification Percentage (OCCP) tab shows the “lift” above chance alone. Chance
is calculated by taking the sum of the squares of the number of cases in each group, divided by the
square of the total number of cases. Lift = (100% - OCCP) / (100% - Chance)

* In the bottom half run statistics are presented. These statistics can be sorted by any column by clicking

on the column heading. Use the scroll bar to view all of the statistics.

This list of statistics is also

shown sorted by lift in the Execution Summary dialog when the runs have been completed.
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Data Mining: Execute

Execute Data Mining

B Execute, cont. x4
e The image on the right Elapsed Time: 00:01:29 Bast Madel
Eztimated Tine Remaining: 00:071:22 Algorithm: Multiple Digcriminant Analysis

ShOWS the Best Run Runs Completed: 3 of 30 tethad: Smallest F-Fatio

. Servers Connected: 1 Criteria: - 0.1ao
dlalog from the e ’i T élcagg:ormatmn. 358342
Runtime Information
Center' ThlS dlalog Server Information

. . Cammunications
d1splays detailed ;igoéﬂgnce Criteria for best rune [OCCP =
results for one run. Bz Lag ~Run Setlings

Algorithm: Multiple Digcriminant Analysis
hethod: Smallest F-Ratio
e The best run tends to pee o
change frequenﬂy / Transformations: 0,80
. . . — — Performance Comparison
during the beginning P o5 45z
of the run, then less Ht e
frequently as time i fL.o0
— Additional Bur nfa

passes. To change the oo CRISTI

. . Fiun Tirne: 00:00:04
criteria used to select T e
the best run, use the Model Size 495
mouse to click the

. “ . .

fagicl))‘gfsltr;lt};le” b(c:)I)'(lterla Abort I Suspend | ¢ Al Running 30 of 3113 possible mins IU Update |

* Changing the criteria used to select the best run will also change the run that is displayed in the Best
Model box at the top of the Runtime Information Center. This change will be reflected on all dialogs
of the Runtime Information Center.
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Execute Data Mining

[ | Using the BigDataSolveTM Server File Edit Availability Statistical Server Help
. . ~ Run Status i 1 Current Connection
* Some terminology is helpful here. @ Receiving Data File Computer: JON
@ Receiving Run Specificatons Start Time: 09.06 AM

- The main application
BigDataSolve™, is called the

Runs Completed 22

@ Syniax Genecction Avetage Run Time:  00:00:16

 Tiansfering Commands to Modeling Server L

Root Server, because it is the @ Generating Modsl  Connection Progress
root application that sends all & Detemiring Model Performance E’;ﬁfﬂ'—‘:’mﬁ Foon
the commands out and receives s D Sl D Estimated Remairing Time: 010231
back results. The Root Server e o | 2w Coeletng 100 201
itself does not create models. Algorthm:  Logfieg :___’i
Method: BStep(Cond) :
- The BigDataSolve™ Server(s) Crkeria 00 [t

.. . . Transtormations  0.846153846153846 0 Above Namel & Sicrmel 6 Bl Nanma!
are small, efficient applications ]

(see the image to the right) on
the network that “do the math”

* To generate models using the BigDataSolve™ Root Server, there must be at least one BigDataSolve™
server open.

There are two versions of the BigDataSolve ™ Root Server, BigDataSolve™ and BigDataSolve/ DP™.
BigDataSolve/DP™ allows only one server. BigDataSolve/DP™ is the distributed computing superset
of BigDataSolve™ - it allows up to 1,000 servers.

If the BigDataSolve™ server is open and connected through a network to the computer with the
BigDataSolve™ Root Server, the Root Server will automatically locate the server.

When the “Execute” command is run from the Data Mining Menu of BigDataSolve ™ BigDataSolve™
will begin generating models with all available servers.
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Data Mining: Execute

Execute Data Mining
B Scheduling the BigDataSolve ™ Server

* Availability of the server can be
customized by selecting ‘Advanced’
from the Availability menu on the
server. In the top portion of the

When to Allow Connection -
 Alwaps

 Mever
At ]10:25;‘-‘-.M =

“n ] 0= hu:uursi 0 — minutes

dialog, a specific time can be
specified to allow a connection. To
set up a schedule of availability, use
the Custom option, and the bottom
section of the dialog will become
available.

Either the times to allow a
connection or the times to block a /
connection are shown. Select the

Allow Connection or Don’t Allow
Connection options to change which
options are viewed. Select one or

more days and a range of times, then
select the Add button to add an

additional set of criteria for the

server availability.

BigDataSolve / OP

= {* Custom

 Cuztom Connection Schedule —

Day Start Tirne Stop Tirne 1
+ Wwieekdays 5:50 Pk 5:50 Ak MextDay
o wieekends Al Day Al Day

¥ Sunday [~ Monday [~ Tuesday | ‘Wednesdaw [ Thureday [ Friday W Saturday
[ Wweekdays W Weekends

[T MestDay 6 Allow Connect

{ Eetweenl 5:50 P
v AllDay

= and | 5504M

|

 Don't Allow Connection

Remawe Al

0K Cancel

|
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Data Mining: Execute

Execute Data Mining - BigDataSolve Execution Summary  x

u Executlon Summary UHWI”| i;TivSeTIIJ g??gﬂ l;?? | J;1'3;'ir;:flTI]Z)iscr\rninantJﬁ.nalg,lsis| gih:‘i ‘ g.nﬂh;"al Ill;;ls!ormatlon |‘
* When a run has been completed, the |2 18, 81 & Wibemne iy, 48 1
BigDataSolve™ Execution Summary [[f 5 52 &5 s ieronies i bee T
will be displayed. 3 o mn A 2
* This information is sorted in B DN BE 465 gk DicimeenArss Wk Lonbds 2 07
descending order of Lift, which puts % KAST 958 657 Mtk Dncniert Ao Snskea Ao 0 T4
the best runs at the top. B 0 e | Wkt U 12
* The Run # column shows the order 2 KRS S35 485 oDt Anh ot Dtos ST
that the runs were completed. The || 1, 55 & Wutemiigs bmmiee 1 s
SPS and SPO files are saved foreach |1 12, 8, £2 lkrom  fermntmanan 16 4
run and named by the run number, so {2124, 28 £2 bmter || el o
1f you Want tO rerun a SpeCifiC Syntax ¥ JON 93.47 4651 Multiple Discriminant &nalysis  Smallest F-Ratio 017 122 N

g KRISTI 9346 465  Multiple Discriminant Analysis  Smallest F-Ratio 014 096
tile, or inspect the output later, the run 7

number will be necessary.

OCCEP stands for Overall Correct Classification Percentage: the percentage of the holdback
sample that was correctly classified.

Lift is the correct classification percentage above chance alone. This is determined by
comparing the OCCP to the percentage achieved by chance alone.

Transformation refers to the power to which the predictors were raised. The range and steps
for transformation can be set in the Define Parameters step of the Rules wizard, by using the
Advanced button.

The specifications of each run are listed, so that algorithms that performed well can be
explored further for the current data set.
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Reference Manual: dialog boxes

1. File: Open Rules File

N 1
_ . Lookjn: | out v | i B

* A rules file stores all of the files, D:j m_ I = - —l ﬁl

options, and variables that have been ;:::;Zdﬂgs

selected while using BigDataSolve™. estrulerls

A rules file must be opened or

created to begin the analysis.
* To Create a rules file, select New

Rules from the File menu before you

start the analysis. File narne: Itestrule.rls Open I
« To use an existing rules file, select Files of ype:  [DMAE Fues File 15 =l cance |

Open Rules from the File menu.

 This dialog box will be opened that
allows you to browse through all
directories. When the desired file
has been selected, click the Open
button.

« If the Cancel button is selected,
BigDataSolve™ will exit this dialog
box without opening a rules file.
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Reference Manual: dialog boxes

2. Rules Wizard Step 1: Introduction

- \ Welcome to the BigDataSolve rules-file wizard. This wizard will assist you in
#‘E entering a set of rules for analysis in BigDataSolve.

(" Start from scratch
@ Modify the existing rules
(" Open a rules file to work from

» The rules file is the easiest and most efficient way to step through all of the customizable options
for the data mining.

* To begin the rules wizard, either select the pencil icon from the toolbar, or “Start Rules Wizard”
from the Rules submenu of the Data Mining menu. The rules wizard will present options on each
screen that must be completed to execute the data mining analysis. Make your selection, then
click on the Next button.

* Atany point beyond the second step, you can also go back to the previous rules wizard pages to
modify your selections by using the Back button.

» If the Cancel button is selected, BigDataSolve™ will exit the wizard and cancel any changes made.

BiglataSolve / DP ,
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Reference Manual: dialog boxes

3 Rules Wizard Step 2. )

Define Goal

/g~ Please select the approach that best describes the problem you are trying to solve or
J"E the question you are trying to answer.

* This dialog allows you to select
the desired bUSineSS prOblem, ¢ Find the most profitable customers based (current value).
. . (" Find the most profitable customers based (lifetime value).

and displays the appropriate

algorithms for that problem.

(" Identify the best prospects based on a cross-sell.
(@ Identify the best prospects based on any predictor.

¢ Select the desired business (" Identify the best customers to sell to within time constraints.
problem. Algorlthms WIH be (" Determine customer loss, or non-retention.
refreshed to show Only those that (" Determine customer loss within time constraints.
WOUld be used to determine (" Determine the current product life-cycle.
SOlutiOHS. The appropriate algorithms for your selection include:
=1 Multiple Discriminant Analysis ~
* When you are satisfied with your - Simulianizous Enlry
. . --Wilks' Lambda
selection, click on the Next Mahalanobis Distance
--Smallest F-Ratio
button' ~-Unexplained Variance
. Rao's V
. If. the Cancel buttqn is s.elec.ted, B ogic Rogression|
BigDataSolve™ will exit this -Forced Entry
d. 1 d 1 h Backward Stepwise (Conditional Statistic)
lalog and cancel any changes -Backward Stepwise (Likelihood Ratio)
made_ --Backward Stepwise (Wald Statistic)
Forward Stepwise (Conditional Statistic) v
v Eanarard Qtanwrica (| ilkalihAand Datind

< Back | Next > | Cancel |

A
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4. Rules Wizard Step 3: Build Mirrored Database

i '—f. What data would you like to give BigDataSolve access to in order
o

* In this step, the database to be used for the
analysis is selected and imported.

* To open a database, select the Add button.
An Open File dialog will appear. Select a
file and click on the Open button, and it will
be imported into BigDataSolve™.

g tosolve your query?

Selected databases

File Name| Type Variables| Cases
C:\busin... SP... 5470 3907

* If a database name was already selected for
the current rules file, but has the wrong path
or file name, use the Remove button to
delete the name and reselect it.

e To select the variables to be used from a

Source fields: _Jim_Corrected.sav Mirrored

database, highlight the database name on O oA " BK bal avq .
the wizard screen. The available variables el ol e enmnael
will appear in the Source Fields box. a 1o K bal trandz
Highlight any number of fields from the ® tom B nam ' accts ava
. . 11pmMM BK f
Source Fields box, then click on the arrow to % gEEMM } FLKb?e;S o
move the fields to the Mirrored fields box. @ 120m IL bal ohanget
. . . @ 12pmMM IL bal change2
The mirrored fields are those that will be @ 1am IL bal trend
. . . . . @ 1amMM IL bal trend2
included in the data mining execution. @ 1pm IL bal var
8 oo B
. . am al change
e To select fields from a different database, @ Zamh [NTPC bal change2
. . pm v al tren v
highlight the database name, and select the 22 ettt
fields to mirror.
o Select the Next box to move to the next < Back Next > Cancel |
screen.
BiglataSolve / OP . . DECISIN SUPPORT SEIENCES
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5. Rules Wizard Step 4: Select

Variables | tsote i stop s et x|

“ \ Which data fields would you like BigDataSolve to schedule for prediction, and which
DJHE fields should be used to predict those variables?

* Once the variables from all of
the databases have been

Mirrored Field to Predict
selected, the fields are divided p | [ TotelAssetDollars
into predictor and predicted Fields to be used in predition
fields. S& gg: 2r‘:gnqe1

BK bal change2
BK bal trendi

e Select the variables in the BK bal yerd
. . BK num accts avg
Mirrored fields box, then use the BK prof ava
arrows to move the fields to EE ESE 2§§nqe;
either the “Fields to predict” or IL bal trend”
. . i 28] wapee
the “Fields to be used in » || LN1PC bal ava
diction” b LN1PG bal chanae?
pre ICtlon oxes. LN1PC bal trend1

LN1PC bal trend2

 There should only be one field to [NTPG nom'sccts ava
.  Continuous Dependent Variable-
pred%Ct’ and at leaSt tWO Classification is correct if
predictor variables. 5 o 10 o
° When the desired flelds have of actual value, whichever is greater ‘

been selected, click on the Next

button < Back I Next > | Cancel l

BigDataSolve / OP g
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6. Rules Wizard Step 5: Recommended Approaches

* There may be some data fields that are not
compatible with an algorithm that will be
used in the analysis. This step allows the
user to choose how BigDataSolve™ will
handle the incompatible fields. There are
three options:

- The first option leaves the
incompatible data field out of the
particular method for which it is
Inappropriate.

- The second option attempts to use all
of the selected data fields. Data that is
not compatible with a specific method
will be recoded (i.e. a continuous
variable will be transformed using
exponents to be used as a discrete
variable).

- The third option eliminates the
analysis method, rather than the data
field, if there is incompatible data.

* Select the option by clicking on it, then
select the Next button.

BiglataSolve / OP

TN
Dr!a '

Please select from the following list the proper data mining methodology to use in
this query.

" Use the maximum number of methods, eliminating fields not
appropriate to each specific method

@ Use the maximum number of methods, recoding fields not
appropriate to each specific method

(" Use only appropriate methods, deleting from the query all
methods requesting unmatching types

The appropriate algorithms for your selection include:
B Vuiple Discrminant Anaiysis :
--Simultaneous Entry
Wilks' Lambda
-~Mahalanobis Distance
Smallest F-Ratio
--Unexplained Variance
Rao's V
[--Logistic Regression
Forced Entry
--Backward Stepwise (Conditional Statistic)
Backward Stepwise (Likelihood Ratio)
--Backward Stepwise (Wald Statistic)
Forward Stepwise (Conditional Statistic)
--Forward Stepwise (Likelihood Ratio)
Forward Stepwise (Wald Statistic)
[=Multiple Regression
Forced Entry
-~Forward Entry

< Back Next >

Cancel ‘

y/,
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7. Rules Wizard Step 6: Select
Cases for Inclusion

* The data file can be filtered based on
segment variables. Multiple segments can
be selected so that for example, only people
with a loan account who have been with the
bank for more than 10 years are included in
the run.

* Missing data is data that is either system
missing or marked as missing in SPSS.
Select one of the options to change how
missing data is handled by BigDataSolve™.

* Missing data can be handled differently for
discrete or continuous variables.

* If segments have been selected, the
Working File Size reflects the number of
cases included in the selected segments.
Use the slider to change the selected
number of cases to use from the working
data file and for the holdback sample.

BiglataSolve / OP

You can further clarify the model BigDataSolve will use by selecting specific
respondents by either region or segment?

[¥ Select respondents by region Map...

[~ select respondents by market segment Segments

Missing Data Replacement Methodology
- Discrete Data

(@ Eliminate Cases
" Replace With Median (For Two Group Variables Only)
(" Replace Using Multiple Discriminant Analysis

~Continuous Data
@ Eliminate Cases
" Replace with Mean
(" Replace Using Multiple Regression
{” Replace Using Maximum Likelihood Estimation

-Sample Size (3672 Valid Cases)-

Working File Size: 3672 100%

2754 75 00%

!

| |

Holdback Sample (75% recommended):

Cancel

< Back Next >
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8. Rules Wizard Step 7: Define Parameters _

* All of the methods and criteria used for the analysis can
be customized using this dialog. Select one of the Data
Mining Methods to customize the options for that
method. Use the advanced button at the bottom to set
specific exponent parameters or change the order of the
methods to be used within each algorithm.

* The number of model runs generated given the current
settings is displayed at the bottom of the dialog.
random selection of these possible scripts can be
selected to be run by checking the “Cutoff at” box and
entering a number of scripts to be run.

‘- Doyouwant additional control over the way BigDataSolve will work with the data in order to further optimize results? Hand
DJAE selecting the method order or increasing data translormation granularity may improve overall performance and speed.

All Algorithms  Multiple Discriminant Analysis |Logislic Reglession| Multiple Ftegression| Three Chaid Regression | Neural Ne!worlt|
Methad

Select how methods should be included in the analysis
when at least one method is to be left out

Transiormations
Minimum Exponent 0.5

Maximum Exponent |1-5

BigDataSolve / OP ;

N

(" In Order Below Maximum Steps of |||
Transformation
® Random " Non-linear
bl @ Linear R E—
Wilks' Lambda Criteria
Mahalanobis Distance Minimum iU.Oi
Smallest F-Ralio :
Unexplained Variance Maximum |U-09
Rao's V I
Steps |30

Please customize the ways in which you want BigDataSolve to work with the data
in order to get better output. By selecting different algorithms from the drop-down
box, you can see what the values in the sliders mean for each particular

e

approach.
Data mining method:
|Mu|liple Discriminant Analysis ﬂ
(@ Customize each algorithm individually [ Disable this
algorithm

(" Use the same settings for all algorithms
Methods: DIRECT plus 4/5 of the others
' d
Criteria: PIN varied from 0.01 to 0.0 in 23 steps
! J
Number of
A
',hI:a'es Per Layer

ons: Not Applicable to this Algorithm

! J
Transforr%ﬁ powers of 0.50000 to 1.50000 by 0.14286

! d
Transformation T;A Power plus 1/2 of the others

[ |
Multiple W Analysis will generate 1488 syntax seripts.
All algorithms together will generate 5391 syntax scripts.

[ ————— Advanced [~ Cutoffat: 0

< Back | Next > ‘

Cancel ‘

/
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0. Rules Wizard Step 5. )

Define Output

E inspection. If you select to have output files saved, define the verbosity of their

& \\ Please indicate which files you would like BigDataSolve to save for further
offae  inspec
statistical reports.

e Syntax and Output files that
are saved are saved in the [v Save syntax files
Working directory specified |7 Save output files verbose output
in Step 9 of the wizard. |

i A fOlder 1S Created in the [v Save runtime statistics to a CSV file (comma separated values)
working directory for each
of the selected methods, and
the syntax and output files
are saved in the
subdirectories.

e The runtime statistics are
saved in a CSV file in the
working directory.

< Back Next > Cancel ‘

A
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10. Rules Wizard Step 9: [

Closure
(4: k»\\\ Congratulations! You have finished defining a set of operating rules for
o Th 1 . 1 . DJQE BigDataSolve. Please choose a name and an optional short description of this set.
e rules internal name 1s Then give this definition a directory into which temporary files should be written.
not a file name, but a
reference for the rules file Rules Internal Name:
that is used within
BigDataSolve™ and used Description:

for a run title. The rules
internal name and
description are optional.

* The working directory

specifies where all of the Working Directory:
output from the runs will
be saved. |C:\TEMP\ u

[v Save Rules on Finish

[v Launch Now

< Back | Finish | Cancel |

2
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