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Tutorial Goals

e Compare and Summarize Data Mining Tools which:
— Offer multiple modeling and classification algorithms
— Support project stages surrounding model construction
— Stand alone
— Are general-purpose
— Cost alot
— We could get our hands on

 Include some (focused) Desktop Tools

Other Reports. Two Crows, Aberdeen Group, Elder Research
(forthcoming ), Data Mining Journal
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Topics

* Products covered

* Review of algorithms

o Comparative tables of properties

» Screen shots exemplifying qualities
e Summary of distinctives
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Caveats

 Wedon't know every tool well (and are sureto
have missed somel!)

— Level of exposure noted for each tool

* Our background (biasing our perspective)
— Very technical, “early adopters’
— Emphasize solving real-world applications
— More classification than estimation

e Field of toolsis quite dynamic
— New versions appear regularly
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Data Mining Products
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Tools Evaluated

Our
Experience

Product Company URL : %

Clementine Integral Solutions, Ltd. http://www.idl.co.uk/clem.html 4 M oder ate
Darwin Thinking Machines, Corp.  http://www.think.com/html/products/products.htm 3.0.1 Moderate
DataCruncher DataMind http://www.datamindcor p.com 2.1.1 High
Enterprise Miner | SASInstitute http://www.sas.com/softwar e/components/miner .ntml Beta Moderate
GainSmarts Urban Science http://www.ur banscience.com/main/gainpage.htm 4.0.3 L ow
Intelligent Miner §IBM http://www.softwar e.ilbbm.com/data/iminer/ 2 L ow
MineSet Silicon Graphics, Inc. http://www.sgi.com/Pr oducts/softwar e/M ineSet/ 2.5 L ow
Model 1 Group 1/Unica Technologies http://www.unica-usa.com/model1.htm 3.1 Moderate
ModelQuest AbTech Corp. http://www.abtech.com M oder ate
PRW Unica Technologies, I nc. http://www.unica-usa.com/prodinfo.htm High

CART Salford Systems http://www.salfor d-systems.com : M oder ate
NeuroShell Ward Systems Group, Inc.  http://www.war dsystems.com/neur oshe.htm M oder ate
OLPARS PAR Government Systems  mailto://olpar s@partech.com : High

Scenario Cognos http://www.cognos.com/busintell/products/index.html 2 M oder ate
Seeb RuleQuest Resear ch http://www.r ulequest.com/see5-info.html 1.07 Moderate
S-Plus M athSoft http://www.mathsoft.com/splusg/ 4 High

Wiz2Wh WizSoft http://www.wizsoft.com/why.html 1.1 Moderate
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Categories for Comparisons

» Platforms Supported

« Algorithms Included
— Decision Trees
— Neural Networks
— Other

« Datalnput and Model Output Options
e Usahility Ratings

* Visualization Capabilities

* Modeling Automation Methods
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Tool Groupings

Desktop

PC (standalone)

Flat Files

One or Two Algorithms

Data Fitsinto RAM

© 1998 Elder Research

T8-11

High End

Multiple Platforms, Client-
Server

Flat Files or Direct Database
Access

Multiple Algorithm Types

Large Databases
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End User Perspectives

Business Technical

e Intuitive Interface e Algorithm Options

— Clear stepsin data mining — Knobs to enhance model
process performance

— Non-technical terminology e Modd Automation
— Familiar environment

— Simplify model design cycle
 Descriptive Reporting — Documentation of steps used
— Domain terminology in generating models
— Graphical representations (repeatability)
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OLPARS. Interface
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MineSat: Interface
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PRW: Experiment Manager

PRW - [untitled)

File Edit Data FPlot Euild Optionz ﬂindow ﬂelp

[ [5] ]
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Intelligent Miner: “Explorer” Interface

E&f’ilntelligent Miner: on bthanal_stl.ibm.com

hining Base Creste Selected Edit Yiew Options  Window  Help

SEPE

(ol Pl x] Bl [

@ Mining base

Contents of folder: Data

----- {0y Data

----- 4 (0 Discretization
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----- 210 Results

----- g3 () Sequence

&2 (00 Statistics
----- @ﬁ (0 Taxanamy
----- 00y Walue Mapping 4

| »
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Enterprise Miner: Visual Interface

3 SAS/Enterprize Miner - Beta v1.3

File Edit “iew Actionz Global: Options ‘Window  Help
v R = = e [
Mode Types Ed E}Enterprise Miner Workzpace - impac Diagram

O

Insight

g i

Heuwral
HNetwork

=]

Transform
Var iables

Regression
4 |
4

|SYSTEM: Updating path... |IQE:'\EMINEH
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Clementine: Visual Interface

> N

allfraud

filter

crolmages X Server 1024x/68x8 bit tech@microimages.com Build Date: 19 Mar 1997
EClenentine Data Hining System Yersion 4.0 {(EYALUATION} - {(c} TSL 1994-1997 - {Hone}=

0.35M USED, 23.65M FREE

I SOurces Record Ops
Select HErge
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DataCruncher: Process Flow Diagram

i Classzification Assistant

Hlefine

)

@Data Source Selection

‘- DataMind - [D:ADM_SoftwareiD ataMindyStdy_0054]

Bd Study Edit Action Tools Wiew ‘window Help -18]| x|

k=RERREIREEL)
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Fredict
iﬁ%(}aae Frediction
i.ﬁEiatu::h Fredictian
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credit_trr. bxt evalres. it
P% Dizcoveny Model F% Errc
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§ ""‘."‘-"‘

. — O |

For Help, press F1

B
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Save NEUE Output

Datalnput & | Automatic o | oppc patabase | MMY  soyrce

Model Output Header @ mat privers | RPS code

Clementine C C o]
Darwin O
DataCruncher S

Enterprise Miner

GainSmarts
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MineSet
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Model Quest

PRW
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PRW: Row Splitting

PRW - [untitled)
File Edt Data Plot Buld Options ‘window Help

| t_amt
_; g_;ﬂlSLL_TEt: 11815; ggg Patterns Avalable: -_Tfai”i”s.t_?e'*r G election Mathod — | |%-0000-
- — 0 I?Eﬂ Pattems |  First Portion 0.0000
Output Clazs Counts | : et .0
[00 % et 0,000
OuiputClass  #Train HTest ' & Handom || g oonn
0] pu L= ey rain [ =k r Es 0 :
; e  Every Other N 0.0000
= = Random Seed: 0 5 .U
£ I el SRR g o s 0.0000
3 BRTTTEF 2132733380 ik S
T — 0,000
R ~Gelection Methed ;| |0.0000
[38 Pattems | & RemainingData || 00000
: % g ] Same a3 Training 0.0000
Ehow Class Counts I '3EI.D i . LY
E i 0.0000
— — — 0.0000
< Prev | Mest > | 23| | Help... | 00000

= T O0oo0]  f.0000] 00000 0000 0.0000
MO | 00000 10000 00000, 1.0000  0.0000
MO | 00000 10000 00000 1.0000  0.0000

INC 00000 1.0000  1.0000  1.0000

H | ponnnl 10000 nnnonnoannn

Total 2 claszes
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Model1: Variable Selection

odel 1 - [untitled] BE E
File Edt Graph _lacnls- Q_ptians- Window Help

eet] - Modeling Data
sic t amt | 1 Rezponse Modeling Wizard - Select Input YVanables
105 Mall TE E1.1500 )
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. —rn_stat Man- i : ;
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W ‘-;"—,auable: e o :ls_ail Murneric £ Show sl
s veh Murneric & Show Al
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_ s tians Mumeric LI
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Model 1: Data Definitions

Import Wizard - Data Dictionary I

Import Data

Please fill in the data dictionary below or
import a data dictionary.

M ame Data Type  Size Dec. War Type  Maote

i ASCI ztring IJnknovan ﬂ

t_amt MHurmeric b ey

m_state AS5CH string Shate
ASCH string | rk o

alifraud Murneric [k romr

zt_delta Mumenc I nknovan _L‘

I e Copy | Eemm-'el Irnpart... I

= Edit Data Dictionary Entry

M amne Data Type Size Dec. Manable Type
la_state I.-’-\-.S Cll string :I I_ l.... Unknown :j
: nknown a
MNate: I Maney
Date

< Prev | Mest = |
Telephone/dcoes:
Cl-m
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Scenario : Special Data Types

Import Wizard |

Select the column to werify that the Import *wizard haz defined the comect data type.

If incorrect, select the appropriate data type in the Data wpes box,

Ay ailable colummnz: —Data typez
paz] |0 Al
‘ - Text
BB buy_date it
=B i [Code [e.g. product code]
042| arnt

merch_state " Datedime
buyer_state s

02| target 0 pumeric

02| by _zell_st

012 addreszs_flag

042 zic_air

012 zic_weh

02| sic_hotel

42| zic_trans :J

Cancel | < Back | Meut > I | Bk |
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Decision Trees
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Polynomial Networks

Z.=31+0.4a-.15p
+ 0.9bc - 0.62abc + 0.

Layer O

(Normalizers) Layer1

Layer 2
z1
a—.\Nl
N z16 Layer 3
2 Double 16
k Unitizers
. z6 Single 14 z14
f —{N6 . 715 21
. Li'\r’]'g;ﬁ"w | Triple 21 [Uz-1
d a Triple 17
h 28 219
Double 19 Y2
Double 20 {220 /
e —N5

25
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“Consensus’ Models

Parametrically Summarize Data Points

orders, terms

A

o O

=0

N

© 1998 Elder Research

_
e

Polynomia Networks
(e.g. GMDH, ASPN)

Decision Trees
(e.g., CART, CHAID, C5)

Logistic or Sigmoidal
Networks (ANNS)

Hinging Hyperplanes,
MARS
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“Consensus’ M odd's (continued)

orientation, bin width Histogram A,—I_‘J_\-L\—\_,_\_

functionv /\ Radial Basis Function ~———"-

J\/\/, family, order Wavelets m
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“Contributory” Models
retain data points,; each potentially affects estimate at new point

shape, spread Kernels m

k, distance metric k-Nearest Neighbor

Goal, iterations Delaunay Planes &

Spread, index  Projection Pursuit Regression /\A/
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Properties of Algorithms

&

N\

good
neutral
bad

Algorithm | Accurate Scalable Interpret- Useable  Robust Versatile Fast Hot
able

(ElRajsflgaAl) - > S— & — — & N
Jaid b 3 3 3 - % 3% o

Visudization & ®® & & S T BB SH—
bedson |3 & S S S S - &
a6 -9 a— ¢ - = -
s N I . T S
R . L B N O
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Algorithms

Generalized Linear Models
Sequential Discovery

O:lLinear/Statistical
Near est Neighbor
Radial Basis Functions

oO:JRuleInduction
Polynomial Networks
Time Series

O:l Association Rules

O: K ohonen

Clementine
Darwin
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Enterprise Miner
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Intelligent Miner
MineSet

Model 1

Model Quest
PRW
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NeuroShell
OLPARS
Seeb
SPlus
WizZWh

O: O:fMulti-layer Perceptrons

(@]

o O|¥

(@]

(@]

= E
I
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Enterprise Miner: Neural Network
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PRW. Neural Network Training

PRW - C:\PRW'42198.zez [_ 5]
[{[W Edit Data Plot Build Option: Window Help
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Decision Trees
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CART: Tree Browsing
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Scenario: Tree Browsing
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Enterprise Miner: Tree Browsing

"1’ SAS/Enterprise Miner - Beta v1.3 - [Decision Trees: Tree Diagram from node:1]
M File Wiew Tools Global: Options Window Help - |5|5|

M o 2| Di=(al sle] &|=@o| el Q=9

ST DI_.:rLTﬁI
o]

0 46 .4% 51|

1 L3.6% 59
Total 100% 110

f FFHTI

o] i

4 of

| [=IEAEMINER:
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Enterprise Miner: Tree Results

'?-‘ SAS/Enterprize Miner - Beta v1_3 - [Decision Tree - Browser]
53; File “iews Tool: Globalz Option: Window Help =] x|
M) RN LI A e NI )
Brouwser ] Summary ] Tree Ring ] Table ] Graph Output ] Hotes ]
star | ALLFRAUD | =0 | ==>1 | ToTAL [a
M 1] 956 149 1005
] 1 a2 73 125
] + 1035 a9z 1130
Fown S ] 93 2 100
Row % 1 42 s 100
Row % + 92 g 100
Cal¥% 0 95 b &9
_CJ% 1 5 79 11 2
q I
Leaves Aszsessment -
0.94 |
/>
0.92
0.90 |
0.88
j 1 2 3 4 5 6
hl Humbers of Leaves
! [=IEEMINER
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MineSat: Tree Browser

e how - Dlaptay - Setections 08
Salactian;

- - - | E
: I'E'J‘
: s

|
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Complexity  Cross- I nput Factor
Penalty  Validation | Selection  Analysis

Regression / Stats Linear  Logistic

Clementine

Enterprise Miner
GainSmarts

I ntelligent Miner
MineSet

Model 1

Model Quest Enterprise
PRW

S-Plus
Scenario
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es Distr

. b t .
- - - - -
L e R

S e e T

L

Labed Prolailivg
100

T

Dedail Slides
Ay

== 1

% Weegh Theeshok)
-
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Enterprise Miner: Clustering Results

‘1’ SAS/Enterprise Miner - Update - [Clustering Results]
¢ File Edit Format “Wiew Globals Ophions  Window  Help - =] x|

] = Sl v k|| o] 8w a]o] el

Partition Distances ] Profiles ] Statistics ] Output ] Log ] Code ] Hotes

Slice: VARIABILITY  ¥|
Height: |EDUNT ﬂ

Color: |HFID 1us II

Clusters for SASUSER . VIEW AFZ

1

Select Clusterz to Uiew...l

Delete Subset Data Sets...l

_RADIUS_

| |IQE:'\em2'\eminer2
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Intell gent Miner: Clustering Results

i@ Intelligen| - All Clusters Yiew:1

Besult Ea-;,'s.- ted Edit Miew Option Help

Bu1ld Model

' . =
e ]
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Intelligent Miner: Cluster Explode

D Intelhigent Miner - Uluster View: 2

Hezull H:ace Lteleched zdbt Wew Ualonz Halp

Build Model Cluster6  36.0% of population

3 =

1IE==m

=] ]
LI B 41132 L. | 12 L0 )
a2¢ mcome

1 Hﬂun

siblings
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Data L oading and o Model Technical
Manipulation S Under standing Support LGN

Usability
Clementine
Darwin
DataCruncher
Enterprise Miner
GainSmarts
Intelligent Miner
MineSet
Model 1
ModelQuest Enterprise
PRW

CART
Scenario
NeuroShell
OLPARS
Seeb
S-Plus
Wi2Why

™
5
&
5
&
5
5
5
5
5
=
5
5
5
5
5
5

oo 0|0 O @ O QP PP oo P &P
?|? oo o|? o) PP 9@ olo oo PP
o|lo oo o|o o ¥ F Flo o|o o|o o| @
olo olo o|? o] 9P F|P oo olo o
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Intelligent Miner: Statistics Report

@ Intelligent Miner - All Clusters Details: 2

Result Eage  Selested Edib Wiews Wptiams Help

Analyze

Eesult created: 04/28/98 03:05:44

Result Fila o cwindowd\ TEMPASIIZANTL.CIT

Cluster Characteristics :

Chuster Bize Id
shsolute  Relative(2)

315 100.00 0
Reference Field Characteristics(For All Field Types): W
{Field Types : [ ]=Suppletmertary. CA=Categorical, CO=Continuous Nuwmeric, DN=Discrete Nuteric)
[ HName Type Modal Modal Mo, of Possible

Walue Frequency(®]  Values/Buckets

1 clusterID CA b 4952 7
2 product CA ] 16.19 7
3 conf co 0.775 37.46 11
4 age co 5 36.83 |
5 siblings co 1.25 41.27 13
B ncome co 2500 7175 10
Reafarence Field Characteristics/{Far Numerir Fialds QOnlv- 5

[P
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Scenario: Result Reporting

ﬂScenalio - [cred_tin.ana: Target = target]
@ File Edit “iew Segment Analpsiz Tools Window Help - 58] x|
pEEE __! L e s 1 e e N e e A L
Path Avg, Graphl Tree l Boukmalksl Data  Explain I
All Data 100 0116
sic 18] oan Target = target =
5_MISC_BUS, 5_VEH sie: S_MISC_BUS, S_VEH
The current segment contains rows with:
sic: S_MISC_BUS, 5_WVEH
Summary of target
Current All Data
Fact I t = e
2 i average 0311 0116
Unzearched. rredian 0 0
size 132 783

Observations about this segment:

» Thevalues of target are highly skewed.

Abowe and beside this segment:

s+ The parent segmentwas split by sicinto 4 segments.

« This segment contains distinct values of target.!

Below this segment:

s+ The segment has not been drilled down.

Footnotes

' The shaded guadiles box of this segment does not overlap with other seaments'in the

Graph Tah. Predictions are more reliable when the values are distinct.

Actions

Corill up Li
For Online Help, press F1 |-[v T |_D\-'era|| Fit: 19%
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WiZ2Why: Reporting

[ WizWhy Analyzer - [wWizWhyl:2]

Ii’EiIe Edit Yiew [ssue Settings Window Help _;Iilii
DleE| celewlE] slo(a] S 2] o]
[VataEes | Sl|C Eaunce

[ssueHules |zzue Prediction | ‘

£ i 8ICi= § MISC BUS ][ Record |<Mo Rrecord:
and amtis 6295 £ 5795 Field | val |
Then S sic
target iz 1 amt
FRule'z probability: 0.547 target
The rule exisis in 29 records. ‘l E b _sell st
address_flag

wignificance Level: Errar probability is almost 0

23 If 8ICis § VEH
and buy_sell_stisQ
Then
target iz 1
Fule's probability: 0.875

The rule exisiz in 21 records. -

Significance Level: Errar probability is almost 0 FTELD TNDEX

and amtis 60.78 £ 57.60

Then _ SIC 3, 4 56 7, 11,12, 13, 14, 16,

target o 1 17,20, 21, 22, 23, 24, 25, 27, 25, 29,

Faele's prabability: 0.481 3032033 3%

The rule exisis in 26 records. T

wignificance Level: Errar probability is almost address flag 6, 7. 0, 20 74, 15 14 15 18 IC
) If 8ICi= § MISC BUS |11 |L|;I

|

IFor Help, press F1 | ER
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DataCruncher: Output Sensitivities

=] E3

i~ Criteria Selection -

+ Classification Assistant : Understanding View
Flefing [ SF}IIE Wiew
Wiew: ]Tu:up 5 'Wiew

ﬁiData Source Selectian

@Gual Identification

ﬁﬁtatiatics Collectian

iﬂData Freparation
Mine

iﬁDiscuvem

[ nput

:.] |

Clutput
buper_state :__j 1]
merch_state
-

Impact of: sic on {Top 5)
the output: target 1

{indersiard

é{Understanding e

é{EvaluatiDn

é{EvaluatiDn Wiewm
Fredict

g(}ase Frediction
é{Eiatc:h Fredictian

0 o [ sresr [ swotee [ s rFoon W s _vEH
Learn from the dizcoveny
] : i~ Chart Options 1
ﬂEHt:" i* Ebart f"' Erld i Eaf 'S P_lE i:l" lrangpgge
Cloze ] Help 1 Erirt.. ] Eeport ] | IPlot € Girface [ | Inverse
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Darwin:; Predictions

"radiot with Met Hodel: netpeciure
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Darwin: Lift Chart (Excel)

fdvrax - [Lharsars (Unineaty Frropect | oozl Frars )
([HBERXCVR? | AP P RS TP 09| DARW IM
e )
H PrarenrProgss
& RLEY Tyme Eﬂ.l.ll
- :,ipﬂ:hm_l;}r_n_'u
e O TabooChan = | S| Ineam | Sporis[Haie] s | Hs V] Tomwsl Trribiodl | Tailkag =
= {1 TelcoThem] M SO A 0 N 70 Drrieeito = 40
ﬂuﬂﬁrﬂ"l M O MEG B I '] [T, T i o] ')
i &F Cromiad =l i |
3 Chamersil nes M T A I
11 Troechipradic] M LEND F i
= By Tinniomad 4 (Lm0 L
W Chamuns I _spdal M [lEmn E L
4 Charnens(n_gpd® F hED A 1}
“b Chanersll_wplad F &G A |

% ¥ Desrmotion

W Tree benjpredd] [ - L] = -'-
& el CWkbest |
BT @
A imi‘i am
- T
;.I?J'Hn"‘l'lm E
ﬂ Tren by =
Hal
o Meicn 5
[BF Fureass =

B CrumTroe .
H Tiesch B Ol i
# Treerhfpmder-moege] == - oy

o A Bernrmeton

0 Oty
Do b W e ¢ e 1 i
[kt [T [T | | fcnmenio | m—— ' '
HiEsa, [Tacochem | THcochng | Trea MOOR AT
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CART: Gans Chart

i CART H= B
e Tiew Wiow Help

z @)= [« [e]x FH AR

i CART Repori O] =]

i IT_THAEE 100,000
R.q_w.rl  ontenis T_31IE 94,293
., H_BUCLET an, T35
Tree L JTHELE_3 BL.417
¥_NUCLEQ B0, EEE
Taridle S fulistive T_AIHEST 56, G2
Ths Sigmtes ©_THICE 14,731
3 . s CER[MATL 5,515
Termis] Hodes Sty EEIE]

Tillac] el figalics - F a
e wl Mervigator 3¢8): Tres Sammary Reports
tkena Tl (WY
Class Tabln (W Gaing Chart Telmiral wanabie igCiEss- Frediclion
Thaaa Tuboba [Taarx) Modes Impotsnce ification Success
tkens T Clowid
i P
' 5 o =
i Cum 5 Cum & (-
Treel Mode | Cases Pode
—— Cimes 0| SEEE D) Caze 0 Pog | Fop
Ladiedtlatics b 1 116 {0000 &520) BE2D) E18E | E3AE
Tiee Gequoeoce )
ST = ] 1 100 074 BE.03 5442 047
']E—]I B 1 10000 074 E6.7E B4.B3 047
Misslsifieiicn 4 7. 8FS0| 515 9191 SAE0 | 37E
Chaa Tl [T f a0 Hm P21 84120 E0HI 233
% Fopulaion 7 3 &6m t21 Bh3E BRE1 . G5B g
Snlnct Cws [0 3] Lewn
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Scatter/ . o Classification .
[ . Rotating Conditional o Correlation
Line Decision
Charts Scatter Plots . Plots
Plots Regions

Visualization | Histograms

Clementine

Darwin
DataCruncher
Enterprise Miner
GainSmarts
Intelligent Miner
MineSet

Model 1
ModelQuest Enterpri
PRW

CART
Scenario
NeuroShell
OLPARS
Seeb
S-Plus
Wiz2Why

O: O:|0: OO o: O: O o: (@]
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Clementine: Visualization

2 chideen User-created sub-region

Distribution Generate

Proportion

kv, Ma

| Window Generate

Ma

Tirug
& drugA & drugh £ drugl & drugh drug'
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OLPARS. Visualization

m_Eigenvector Proiection | _ &3] x]

EIGENVECTORPRD
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OLPARS Decision Space

Dec isiaon Reg

L
Lk}
[
o

=
D)
L

n LR LR R

a
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Model 1. Target Sensitivities

[l Model 1 - [untitied) _ 5] x]

File Edit Graph Toolz Options ‘Window Help

eet] - Modeling Data i Hesponze Modeling Wizard - Generate Models x| I

i | R P | R =T

7 Model 1 Beports [Set 1]

2ling

Models' response behavior fto each variable bmpleted modeling the data.

[ModslVar. Sensivity |2 [Model 10: Cv_Bayeszt x| 2]

Wariahle: | t_amt Llﬂ :H

. . " -
(I Variable "t_amt” Sensitivity
q =
10 | = = &
[ i
1 | e g
J4°11 & g
i3]
- = I bl Metwork. =
sicll] i 2 2 ] ] 2 2 & B = =
[ay] o o [as] o o [as] [ay] m o
o (=) o o o o [=r] o o =2 Ba
_ i) Iry] e @ =3 e} o & =3
Lid L 5 Lsd s _ — — ] [=]
[ ' ' 1 1 L o =23 B [m=]
=
=y & o & o . ' ' . R s
g 2 ) B i 2 k. & = : File Dipth ()
= = = 2 2 = o 2 o '
Lo “ [} Fe @ & o @ 9
= = @ P P s o 7 4 = Close Help
= o o = 2
& = & 3
(o]
=23

|F|ead_u
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MineSet: Geographical Visualization

Eile W Sl il
Sl EctEan;

] B

height: sum ami
sum_amt H0E7 IS8
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Free Text
Automati on Method of Automation Annotation of
Steps

Clementine Visual Programming, Programming L anguage O
Darwin Programming L anguage O
DataCruncher (Task manager)

Enterprise Miner Visual Programming, Programming L anguage (@)
GainSmarts Macro Language, Wizards o}
Intelligent Miner (Wizards)

MineSet Data History, Log

Model 1 Model Wizard

Model Quest Batch Agenda

PRW Experiement Manager; Macros O

CART
Scenario

NeuroShell

OLPARS

Seeb

S-Plus Scripting (S); C/C++

Wiz2Why
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© 1998

PRW: Experiment Manager

PRW - [untitled)

Eile Edt Data FElot Build Options Mindow Help

Ml E3

i Manager 1'- Control Experiments Screen

S NFEPT 175 9R0N

Elder Research

| t amt |

. 1i5 MAIL_TEL  B1.1500
25 WEH | 1157800
. 3|5 MISC_BU 207300
A4S WEH | 7560000
. 55 APPL | 36.2800
. Bi5_MAIL_TEL 3066200
. FI5_MISC_EU  450.0000
. Bi5 GovT | 2704200
_ 95 _MAIL_TEL 2500.0000
A0S G0vT | 122600
_ 115 MISC_RE 806300
_ 1215 MISC_PEl  £3.4700
. 135 MISC_BU 299300
1415 TRANS | 17.8500
1505 GOvT | 293.0300
__ 165 _MaIL_TEL  390.2400
7|5 MISC_BU 3629700
_ 185 MAIL_TEL 5714400
1805 G0vT | 327000
20{5_TRaNS | 37.2500

Experiments

Experiment 4 Info

LinRa Search Time:  MNAA
1

MLP
4

Logit
2

Gauss
el

Mermary Usage: 7KB

+ Manager 1: Experiment 4 Configuration

ok | appb | Cancel | Hep.. |

Algarithm \ Expetiment Parameters \ Reporting \
— &lgarithm Parameters Search:

= - T M adify Cl ,a_s's Probability Search Space; 81 ml
C | pen | W I™ Training SetSize:  [10, 25, 50, 75, 100

I [T Mo, Al Inputs: AOKRE, ZECore, minmas, sigmaj
il ™ Reduce Input Size I
™=

I~ of Hidden Layers: [1 2

5C
- : ,
I Mo | 1 Momalee lnputVarables | 5 i i Nodes: 23,10, 40
= | I Hidden #2Nodes: [77 11
kY H ¥ | utomated Search |V LeamingRate:  [0005,0.01,0.05,0.1,03

I tomentum: 01.03 0509
Random Seed: I

47511145990 F'i-:l_<| [ #Epachs to Stop: (5, 10, 28, 260

Ml:lle...l
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Model 1. Model Summary

¥l Model 1 - [untitled)

File  Edit

Graph  Tools

Options Window  Help

= B3

==

e

== odeling Surmmary R eport

eet] - Modeling Data

[¥ Hodel 1 Reports [5et 1]

Response modeling summary

AR | (N e

. Responze Modeling Wizard - Generate Modelz E3 I

a

Fy
-
-

eling

bimpleted modeling the data.

5
B PResponse Rate: 125 of 1130 (11.06%) :H
¥ | BResponze Yanable: "allfraud" Current Status: Completed
8 # Independent [Input] Variables: 5 # Model: Generated: 263
_ 9T+ | MHame | Rank | Perform... | Type
100 [ Bayes6 B 8259% Bayes i
11 2 LinFeglZ B 86.88%  Linear Reareszion b
o 3 Logit13 15 75.40%  Logishc Reagression
1 i 4 CART3R 7 A6 45% CART | Heatwork
W L] MeuralMet] 82 1 87.73%  Backpropagation Meural Metwork,
B MeuralMet205 4 A7 B8%  Backpropagation Meural Metwork
7 MeuralMetz2h 5 a7 .67% Backpropagation Meural Metwork,
g MeuralMetZ34 3 a7.68%  Backpropagation Meural Metwork,
9 MeuralMet244 2 a7.72%  Backpropagation Meural Metwork,
10 C_BayesZbh 10 81.58%  Crogzs-Valdated Bayes
11 CYLinReg2h7? 11 81.16% Crozs-Validated Linear Regreszion
12 CWLogit259 14 76.88%  Crozs-Validated Logistic Regression
13 CYMeuralMet2 9 81.96% CrossValidated Backprop. Meural Met
v CHAID 26! 79.3%  CrossValidated CHAID
Cv _CAaRTZ64 21.10%  Crossalidated CART

thi'cnns..

- Brint...

Export...

Cloze

100

% Total Responses

File Depth (%)

Cloze | Help |

|F|eady
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A Recent Breakthrough: Bundling

1) Construct varied models, and

2) Combine their estimates

Generate component models by varying:

o Case Weights

 DataValues

o Guiding Parameters

e Variable Subsets
Combine estimates using:

o Estimator Weights

e Voting

e Advisor Perceptrons

» Partitions of Design Space
© 1998 Elder Research T8-63
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Example Bundling Techniques

Bayes. sum estimates of possible models, weighted by priors
GMDH (lvakhenko 68) -- multiple layers of quadratic
polynomials, using two inputs each, fit by LR

Sacking (Wolpert 92) -- train a 2nd-level (LR) model using
leave-1-out estimates of 1st-level (neura net) models

Bagging (Breiman 96) (bootstrap aggregating) -- bootstrap data
(to build trees mostly); take majority vote or average

Bumping (Tibshirani 97) -- bootstrap, select single best

Boosting (Freund & Shapire 96) -- weight error cases by bt =
(1-e(t))/e(t), iteratively re-model; weight model t by In(bt)
Crumpling (Anderson & Elder 98) -- average cross-validations

Born-Again (Breiman 98) -- invent new X data...
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Distinctives

Clementine
Darwin
DataCruncher
Enterprise Miner
GainSmarts
Intelligent Miner
MineSet

Model 1

Model Quest
PRW

CART
Scenario
NeuroShell
OLPARS
Seeb
S-Plus
WizWhy

Strengths

visual interface; algorithm breadth

efficient client-server; intuitive interface options
ease of use

depth of algorithms; visual interface

data transformations, built on SAS; algorithm option depth

algorithm breadth; graphical tree/cluster output
data visualization

ease of use; automated model discovery
breadth of algorithms

extensive algorithms; automated model selection

depth of tree options
ease of use

multiple neural network architectures

multiple statistical algorithms; class-based visualization

depth of tree options

depth of algorithms; visualization; programable/extendable

ease of use; ease of model understanding

© 1998 Elder Research T8-65

W eak nesses

scalability

no unsupervised; limited visualization
single algorithm

harder to use; new product issues
no unsupervised; limited visualization
few algorithm options; no automation
few algorithms; no model export
really a vertical tool

some non-intuitive interface options
limited visualization

difficult file 1/0; limited visualization

narrow analysis path

unorthodox interface; only neural networks
dated interface; difficult file 1/0

limited visualization; few data options

limited inductive methods; steep learning curve
limited visualization
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Closing Observations

 DataMining Tools Can:
— Enhance inference process
— Speed up design cycle
« DataMining Tools Can Not:
— Substitute for statistical and domain expertise

e Usearsare advised to:

— Get training on tools
— Be alert for product upgrades
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Index to Tools

(Page numbersin italics refer to screen captures)

Clementine
Darwin
DataCruncher
Enterprise Miner
Gainsmarts
Intelligent Miner
MineSet

Model 1

Model Quest
PRW

CART
Neuroshell
DcOLPARS
Scenario
Seeb

SPlus
WizWh
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Forthcoming Report

* Report provides detailed comparison of high-end
data mining tools, including capabilities, ease of
use, and practical tips.

» Available for $695 from Elder Research
(http://www.datamininglab.com), Q4 1998.

» Purchasersreceive brief free consulting session to
explore report findings in more detail, iIf desired.

Note: The analyses and reviews were performed completely independently,
and were made possible by the cooperation of the vendors, for which Elder
Research is very grateful. The companies, however, provided no financial
support, and had no influence on its editorial content.
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