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Applications: Retail

Rule-Based Systems

Macro Space Planning

Main Aisle

Legend
Endcap
Wall

Goal: To reduce manual effort in
merchandising 6,000+ adjacencies

Goal: Link POS stats to merchandising
quality

Micro Space

Planning

ltem placement | Salution status | Diagnastics |

Move mouse over baxes to display item detail

56% [_] QUAKER (781 items)

14% ] QUAKER MILL (188 items)
7% [ KASHI (96 items)

7% [ NABISCO (96 items)

6% [I] HODGSON (77 items)

3% [l MALT-O-MEAL (38 items)
2% [CZ]MCCANNS (33 items)

2% [ SILVER PALAT (30 items)
2% [ RED MILL (30 items)

1% [ LITTLE CROW (20 iters)

Shelf length: 161t.

97.8%

98.3%

95.9%

99.4%

coece

99.8%




Decision Areas Inside Space Planning Solution
Micro Space Example

Rirlsaac

BLAZE ADVISOR
Rules Management Technology

@\ Space Planning-Application

admin, signed in since : 9/28/07 6:50 PM o | Sign Out | Help

Location: MicroSpacePlannNag / Business Rules / Store Optimization / Micro Planning

| 5 Delete | # check out | ® cCancel Check out | & Check In | B Refresh View | L Search

[] Name / Status | ¥ersion Owner Last Modified
L] Assortment Rules S 1 admin 9/6/07 2:14 PM

Blocking Rules : Gt 1 adrnin 9/5/07 5:59 PM
- Powered by Blaze Advisor *
| Inventory Rules . - ST 5 admin 9/6/07 2:14 PM

Business Rules Engine y .
onthlyDemandForecas 2 admin :

L] MonthlyD dF t S 1 d 11/28/06 8:08 PM
[] Objective runction =T 2 admin 9/6/07 1:43 PM
| Shelf Layout Parameters =T 1 admin 9/6/07 2:14 PM

\ Assortment/planogram rules codified for future use
»Manage key learnings as a corporate asset
»Assign priority / ranking to rules
»Create different rule sets & rule flows by store / cluster

Assortment/planogram decisions
based on customer demand

Shelf layout parameters factored in — by cluster or store



Space Optimization:
Visualization Results — 8 foot shelf

Shelf Space Allocation

Item placement l Solution status I Diagnostics I

Item placement
Brand: QUAKER
S Name: QUAKER
Supreme

wv

== Shelf: 5
. f’g/ Faci.n.gs:3
s Position: 14

At: 62" from left, 34" from right.

SUPREME BNA WALNUT 12Z

62% [ ] QUAKER (412 items)
20% [_] GENERIC (133 items)
7% [ KASHI (44 items)

4% [ NABISCO (28 items)

4% ] HODGSON (28 items)
3% [l MALT-O-MEAL (20 itemns)
0% [ MCCANNS (0 items)

0% [ SILVER PALAT (@ iterns)
0% [I] RED MILL (D items)

0% [ LITTLE CROW (D items)

Shelf length: 8ft.

97.3%

98.6%

99.5%

99.6%

ACAGCAVEG

Visualization Solution

»

»

»

»

Description and
location of each item

Number of facings

Brand share of
category and
individual shelf space

Percent of shelf space
filled




Space Optimization:
Constrained Assortment Optimization

Shelf Space Allocation

Item placement  Solution status l Diagnostics ]
Objective: Maximize pl'Oﬁt Monthly Demand Forecast Score = 269.0; Suggest 2 Additional Days of Supply

Items selectad Objective Value: 39001

applied:
* Case Pack Requirement O
*Days of Supply Requirement [T

*Ranking Rule L T

+—— [

Item I Facings I Units I Rank value I Rank I Est. Annual Movement | Unit Price ($) I Unit Profit ($) I Est. Sales ($) I Est. Profit ($) I Status | A
QUAKER 18 0Z QUICK DATS 6 30 809.175 16 1102.01 2.20245 0.734272 242712 809.175  Unconstrained
QUAKER  ROLLED DATS 180Z 6 30 1365.3 6 998.7 4.33538 1.36708 4329.74 1365.3  Unconstrained
QUAKER  MAPLE BRN LOW SUGR 122 6 42 1791.6 1 831.73 3.66554 2.15407 3048.74 1791.6  Unconstrained
QUAKER 10PK 151 DZ BR SGR OTML 6 42 1256.82 7 829.64 £.1901 1.5143 5135.55 1256.82  Unconstrained
GEN. DATS  OLD FASHION DATS 4202 6 24 1721.36 2 763.89 4.86009 2.25341 371257 1721.36  Unconstrained
GEN. DATMEAL MPL BRN SGR INSNT 10PK 6 36 869.515 13 752.41 2.97931 1.15564 2241.66 869.515  Unconstrained
QUAKER  FRUIT CRM 12.30Z 10PK 6 42 1411.56 4 72215 4.8906 1.95466 3531.75 1411.56  Unconstrained
GEN. 0ATS  QUICK DATS 1802 6 30 754.241 18 683.8 2.69893 1.09342 1861.72 754.241  Unconstrained
QUAKER  QUICK DATS 4202 6 24 1434.24 3 677.28 3.27764 211765 2213.88 143424 Unconstrained
GEN. 0ATS  QUICK DATS 4202 6 18 1169.26 9 620.92 5.83493 1.8831 3623.02 1169.26  Unconstrained
QUAKER  14.20ZVRTY DATML 10PK 6 42 1387.73 5 569.79 5.93011 2.43552 3378.92 1387.73  Unconstrained
QUAKER  APLCIN BAR 12.30Z 10P 6 42 949.333 " 561.44 4.10333 1.63903 2303.81 949.339  Unconstrained
GEN. DATMEAL FRT CREAM VARIETY 10PK 6 36 1177.23 8 509.26 4.099 2.31164 2087.46 1177.23  Unconstrained
GEN. OATMEAL FLAVORED VARIETY 10PK 6 42 898.182 12 3976 4.43314 2.25301 1788.46 838.182  Unconstrained
QUAKER  VANNILA CINM 12.62 8PK 6 42 839.854 15 395.51 3.92703 212347 1553.18 839.854 Unconstrained
QUAKER  RAISIN/DATEAWALNT 1302 6 42 846.151 14 3303 335721 216735 1310.32 846.151  Unconstrained
QUAKER  SUPREME APPL RAISN 122 6 42 760.15 17 313.07 9.93593 2.42805 3110.66 76015  Unconstrained
QUAKER  EXPCINN ROLL1.90Z 6 60 £95.241 23 313.07 4.22521 2.22072 1322.79 635.241  Unconstrained
GEN. ODATMEAL CINMN ROLL INSTNT 10PK 6 42 75811 19 310,98 6.83341 2.4153 214371 75111 Unconstrained
EXP OATMEAL GOLDEN BROWN SGR 1.902 4 40 £34.644 26 834.86 1.52443 0.76018 127274 634.644 Unconstrained
GEN. DATMEAL APL CINAMON INSNT 10PK 4 28 1064.8 10 457.08 5.40197 2.32958 246313 1064.8  Unconstrained
QUAKER  ROLLED DATS 4202 3 12 430.188 33 896.43 217403 0.546822 1948.87 430,188  Unconstrained
QUAKER  INSTANT GRITS 1202 12P 3 21 £10.088 28 636.67 2.08895 0.888473 1434.42 610.088 Unconstrained
QUAKER  SUPREME BN&WALNUT 122 3 12 721.166 20 31307 8.5448 2.30353 2675.12 721166 Unconstrained
QUAKER  14.60Z DELUXE OTML 10P 3 12 323598 48 302.64 4.23769 1.06925 1282.43 323538  Unconstrained
QUAKER  DIND OTML 8PK 2 14 407.234 42 556.22 1.16043 0.732145 645.488 407.234  Unconstrained
QUAKER  OTMLINST 11.82 12PK 2 14 447141 37 545.79 1.70571 0.819254 930.959 447141 Unconstrained |




Applications: Healthcare

Rule-Based Systems Using Xpress in
Complex Rule-Based

Staff Scheduling Systems

> Physician Scheduling Software, Call Scheduling Software, Medical Staff Scheduling Software from - Windows Internet Explorer.

\: ~ | http:jflightning-bolt. com/iebSchedule4.9.0/CalController .aspx u u
Yuri Smirnov
w & 188|= l& ‘Windows Live Hotmail ‘ & ESPN - Streak for the Cash - ... ‘HPhysician Scheduling Soft...

[12/1/2008 - 1/4/2009 %] | Default Schedule View v| [Radiology: Daily Schedul | Last modified: 6/3/2009 4:29 PM C ff C h t
by radview
[(Prntabe ] [PDF %] 04 4 [Dec29-Jan 04,2009 | B D o ee a
Assignment [Monday |9 Tuesday Wednesday Thursday Friday Saturday Sunday OIS L]
Dec 29 Dec 30 Dec 31 Jan 1 Jan 2 Jan 3 Jan 4 O Info mode
AM Fluoro M. Brown T. Peltola L. Stoll R. Granit G. Blobel O Swap mode
AM Body CT Susumu E. Lewis T. Peltola D. Bovet L. Hartwell
PM Body CT M. Brown T. Peltola L. Stoll R. Granit  G. Blobel
PM Body MR Susumu E. Lewis T. Peltola D. Bovet L. Hartwell
AM Neuro E. Lewis A. Gilman  E. Lewis R.Roberts E. Neher
PM Neuro T. Peltola Susumu E. Lewis R.Roberts E.N.E AG. X|
R R.Roberts S. Brenner S. Cohen R. Sperry  R.Roberts
Mammo D. Bovet R. Granit ~ Susumu A. Gilman  S. Cohen
Ultrasound S.Brenner  R. Sperry L. Hartwell G.Blobel L. Stoll
AM General R. Granit L. Hartwell A. Gilman N. Jerne Susumu
PM Vienna R. Granit L. Hartwell A. Gilman N. Jerne Susumu
PM General E. Neher J. Black M. Brown S. Cohen  S. Pruisner
Late Shift 5-10 E. Neher J. Black M. Brown S. Cohen  S. Pruisner
WestHealth L. Hartwell  S. Pruisner S. Pruisner  T.Peltola J. Black
Imaging Center J. Black R.Roberts  J. Black S. Pruisner E. Lewis
Monticello Pollock Pollock Pollock Pollock Pollock
AM Paris Clinic N. Jerne N. Jerne R.Roberts E. Neher  N.Jerne
PM Paris Clinic N. Jerne
Admin S. Brenner
AM Extra Rad . . . . .
PM Extra Rad E. Lewis A. Gilman  J. Murray E. Neher  N.Jerne
General Call M. Brown L. Hartwell R. Granit G. Blobel L. Stoll S. Pruisner D. Bovet
IR Call B
7 AM Start . . . . B
Day Off E. Fischer G. Blobel  N.Jerne 1. Black AG. D EN. X
Day Off J. Murray L. Stoll R. Sperry Susumu M. Brown
Day Off S. Pruisner  S. Cohen  E. Neher L. Hartwell T. Peltola
Extra Day Off . . . . . . . Ultrasound
Vacation ) ) ) ) ) ) . AM General
N PM Vienna
Vacation v
€ Internet #100% v

Goal: To reduce manual effort of 20-80 hours/month spent on Doc & Nurse Scheduling

Future Goal: Recommend staffing policy



Space Optimization:
Constrained Assortment Optimization

* Shelf Space Allocation

Item placement  Solution status l Diagnos!ics]

Objective: Maximize profi 2 Skt IDED 6 sl
Items selected: 62 out of 62.
Rules applied:

¢ Case Pack Requirement
*Days of Supply Requi
*Ranking Rule

Optimization
with multiple
objectives

Status | &

QUAKER

QUAKER
QUAKER  MAPLEE
QUAKER 10 PK 15.
GEN. DATS  OLD F4
GEN. DATMEAL MPLER .
QUAKER  FRUIT 1411.56

GEN. DATS 754.241

QUAKER  0f 1434.24
GEN.DATS @ 1163.26
QUAKER  14.20ZVR 1387.73
QUAKER  APL CIN BA 949.339

n
GEN. DATMEAL FRT CREAM V) If I f bl 1177.23
GEN. OATMEAL FLAVORED VA nreasibie 835182
QUAKER  VANNILA CINM 539854
QUAKER  RAISIN/DATE AWAL then y 846,151
QUAKER  SUPREME APPL RAIY A 76015
QUAKER  EXP CINN ROLL 1, 635,241

GEN. OATMEAL CINMN ROLL INSTNT 108 S ofte n 214371 751.11
EXP OATMEAL GOLDEN BROWN SGR 1.90 1272.74 £34.644
GEN. DATMEAL APL CINAMON INSNT 10PK 2469.13 1064.8
QUAKER  ROLLED DATS 4202 1948.87 490188

QUAKER  INSTANT GRITS 1202 12P : 1434.42 £10.088

QUAKER  SUPREME BNA&WALNUT 122 3 2.30353 267512 721.166
QUAKER  14.60Z DELUXE OTML 10P 3 1.06925 1282.43 323598
QUAKER  DIND OTML 8PK 2 0.732145 645.488 407.234

QUAKER  OTMLINST 11.82 12PK 2 14 1.70571 0.819254 930.959 447141

Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained
Unconstrained v




Agenda

» Rules Everywhere/ OR applications and Rules

» What problems do we solve in
FS/Insurance/Retail

» Rules for Segmentation and Dynamic Pricing

» Treatments — Offer Optimization

» Generate Rules
» Select Rules

» Robust Rules



Solving problems in FS and Insurance

VI

O
» Treatments

\

» Customers

» Objective
» Maximize profit

» Assign customer to treatments

» Marketing
» Pricing
» Initial Credit Line

» Credit Line
Management

» Retention
» Fraud

» Collections




Where are the rules ?

» Constraints
» Objectives
» Eligibility for treatment

» Product configuration

VI

O
» Treatments

\

» Customers



Typical problems in our FS and Insurance

VI

O
» Treatments

\

» Customers

» Decision Optimizer




Segment and Solve

AN

» Create Segments and
solve a smaller problem



Randomized partitioning and Solve

&,

o O

¢ oflee

N
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Agenda

» Rules Everywhere/ OR applications and Rules

» What problems do we solve in FS/Insurance/Retail

» Rules for Segmentation and Dynamic Pricing
» Treatments — Offer Optimization

» More......

» Generate Rules

» Select Rules

» Robust Rules

» Rules for Monitoring Systems



Another way for looking at the Segmentation !!!!

AR

» Segment your population
according to rules




Business Problem
Auto Insurance Price Optimization

» Given a set of policyholders and prospects, what premium
amount should | offer them so as to meet an overall
business objective

The
Deciding

Factor

[ ’ﬂ ]

The Power of ANALYTICS to
Make Every Decision a Winner

Larry E. Rosenberger
John Nash




Use rules to do segmentation

- e -

v v v
v S (B Segment C
egmen Families
Se(%ranne]?teé (Families \svith more
ili -
Customers with 1 car) with 2 cars) than 2

cars)



Insurance Pricing: Run Scenarios

Insurance Pricing Optimization

Elmmm

All accounts
[+ Yehicle age
(=) Policy size
Single driver, single vehicle policy
Policy with no more than 4 drivers and,
Large policy - more than 4 drivers or vehi

22

Disruption analysi

Scenano Total Plemlums Total Losses Tolal Profit % Increase Loss Flatlo Henewals Henewal Ratlo Slatus g
Demo 8 Maxlmlze expected proflt ignore conversi $29 834 059 $1 B 012 394 # 3 821 885 38 4/ l] 537 18 288 IJ 409993 Uptlmnzatlon completed in 1S ?1
Demo 5 - Maximize expected profit, subiecl to conv 054,933 $14,41,973 42.3% 0.600 24 582 0.55176 Optimization completed in 41.00
Demo 6 - Maximize retention, limit maximum loss 571,017 $1 856 19.4% 0.650 27,148 0.609355 Optimization completed in 33.05
Demo 7 - Miningee expected loss, subject to conver  $§3,226,718 $10,952,443 71z 0673 26,964 0.605225 Optimization completed in 43.51
Dema 1 - nocl e from last year $§4.080,600 $10,92,547 0.0% 0.703 27,205 0.610635 Optimization completed in 3.56 s
Dema 2 - 5% premNgn increase across the board $§4.984,933 $11,980.815 13.8% 0.669 26,524 0.595343 Optimization completed in 21.28 |
Demo 4 - maximize efpected profit, ignore conversi  $§5,055,886 $15,903,339 57.0% 0.546 21,750 0.488194 Optimization completed in 22.52 4
= — = : H e AV e e nir e R r v ey M.;,e
= all | Distribution of prefpiums Portfolio by attributes

driverMarital
homeDwner
vehicletge
totalProjectedLoss
competitivePrice
minimumDriverdge
numberDrivers
numberPastClaims
numberyehicles

45,000

40,000

20,000

15,000

10,000

5,000

Run different optimization

oDt scenarios and get the
optimal solutions

253-318

318-383

383448 448513 513-578  578-643 643-708  FOB-FF3 773838
creditBasedlnsuranceScore

838-903




Insurance Pricing: Decisions

Insurance Pricing Optimization

“» Visualize the results

o pPaUe e

» Disruption analysis

» Distribution of premiums

» Portfolio by attributes

'rofit %Increase  LossRatio  Renewals  Renewal Ratio  Status »

23,902 0.536497 | Dptimization completed in 22.21

| 665 36.4% 0.537 18,266 0.409993 Optimization completed in 16.71
1,973 42.3% 0.600 24 582 055176 Optimization completed in 41.00
3,856 19.4% 0.650 27,148 0.609355 Optimization completed in 33.05
1443 71% 0673 26,964 0.605225 Optimization completed in 43.51
547 0.0% 0.703 27,205 0.610635 Optimization completed in 3.56 s
15 13.8% 0.669 26,524 0535343 Optimization completed in 21.28
gl 57.0% 0.546 21,750 0.488194 Optimization completed in 22.52 +

| >

# || Disruption analysis | Distribution of premiums | Portfolio by attributes [

= all
All accounts
[#- Yehicle age
(= Palicy size B
Single driver, single vehicle policy 45 000
Policy with no more than 4 drivers andfor vehicles
Large policy - more than 4 drivers or vehicles > 40,000
£ | ¥
35,000
— - 30,000
collisionDeductible
compDeductible
creditB asedlnsuranceScore 25,000
driverMarital
homeDwner
vehicledge 20,000
totalProjectedLoss
competitivePrice
minimumDriverdge 15,000
numberDrivers
numberPastClaims
numberyehicles 10,000
5,000

253-318

318-383

383448 448513 513-578  578-643 643-708  F08-F73 T73-838  838.903
creditBasedlnsuranceScore




Insurance Pricing Framework Structure — User
Classification

Business Rules Reporting

o

Database

Real Time, Automatic a

Developed Off-line,
Adjusted in Real Time

Predictive Models

D D

Optimization model




Insurance Pricing Framework

-

Data &
Predictive Optimization
Models

Rules &
Segmentation




Agenda

» Rules Everywhere/ OR applications and Rules
» What problems do we solve in FS/Insurance/Retail

» Rules for Segmentation and Dynamic Pricing

» Treatments — Offer Optimization
» More......

» Generate Rules

» Select Rules

» Robust Rules



Trends: Explosion of Treatment space

o O O O

» Tree Treatment
» Simple Space

Treatment » Examples — Loan

mod, Collections,
etc.

Space




Trends: Segmentation of Account base
O
O
O
O

» Simple

Account
Space

— @<®

O

» Account Space

» Example:
Family,Company




Reduce the space for Treatments using rules ?
Why?
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Business Problem: Offer Optimization

» Given
» Customers
» Offers
» Channels
» Strategies/Budgets/Constraints

» The decisions are to
» Assign the customers to the right strategy (treatment)

» And the Goal is to Maximize profit



* Offer Optimization Solution

ization bManaoer Optimization Solver
‘ Data EStrategies‘ Contral/Rules | Scenario.  Customers  Products  Avg Budget$  Avg NPY$  RunTime(s) Notes
‘ i @ z > 1 1000 10 unconstrained 2582 411  Optimal
Customer = Product Strategy Responserate  Cost$ PV$  Expected NPV &
Cust 1 Product_&  Str1 0.5000% 0.78 400 1:224 5
Cust 1 Product_&  Str2 0.4000% 0.33 400 1.27
Cust 1 Product_& St 3 0.3500% 0.29 400 1.11
Cust 1 Product_&  Str 4 0.3200% 0.29 400 0.99
Cust 1 Product_& St 5 0.2000% 0.29 400 0.51
Cust 1 Product_& St 6 0.1700% 0.26 400 0.43
Cust 1 Product & St 7 0.4700% 0.74 400 1.14
Cust 1 Product & St 8 0.3800% 0.74 400 078 » CUStomer Data
Cust 1 Product_&  Str9 0.3000% 0.74 400 0.46
Cust 1 Product_&  Str10 0.4300% 071 400 1.01
Qutl Dodeld | S0 2 » Response Rates
I
. » Strategies
Qgglmgallon Reporter
Offers | Statistics
: »
A, Offer  Customer Product  Mall  Emal B COStS N
Optimization Simulator 1 1 Product D
77777777 | 2 I Produel F » Present Values (PV)
i Channel costs ($/offer) v 3 g gigjaz:—g
Mail 05 | 045 | 5 8 Product H » EXpeCted PV
] - B 8 Product_H L
Email 004 |t 004 | 7 9 Product_J 1 1 1243871
[ g 9 Product_J 1 277212
Banner 00001 |to [0.0001 | 3 11 Product_H 1 1 1 228264
a— [ m— 10 12 Product_C 1 1 1 2217
\ 3]
Godpen 00001 |to |0.0001 | 1 12 Product £ 1 20711
Letter 00% i 0ox | 12 14 Product_H 1 1 1 1 231661
‘U 0357‘ 2 \90?15 *‘ 13 14  Product_H 1 1 1 213112
Inbound Phone |0.255 \to |0.255 ‘ 14 16 Product_& 1 1 1 1 231069
= : : 15 16 Product_& 1 1 1 214167
16 17 Product_B 1 1 1 273008
17 17 Product_B 1 269379
r 18 19 Product_D 1 1 1 1 232667
Beotogo Buiot NI0.57 _ [llaf[0S7 | 19 19 Product_D 1 214115
20 20 Product_D 1 1 1 1 22454
[ Simulate ] 21 20 Product_D 1 1.77122
22 21 Product_J 1 1 1 1 236113
23 21 Product_J 1 1 234372
24 23 Product_G 1 1 1 270378 2
] =4 22 Deodint O q < EEQEE




* Offer Optimization Solution

Optimization Manager

! Data %»Sttategies | Control/Rules |

Customer =~ Product Strateqgy Responserate Cost$ PV $  Expected NPV A|
Cust 1 Product_&  Str1 0.5000% 0.78 400 1.22
Cust 1 Product_&  Str2 0.4000% 0.33 400 1.27
Cust 1 Product_&  Str3 0.3500% 0.29 400
Cust 1 Product_&  Str 4 0.3200% 0.29 400 0.93
Cust 1 Product_&  Str5 0.2000% 0.29 400 0.51
Cust 1 Product_& St 6 0.1700% 0.26 400 0.43
Cust 1 Product_&  Str7 0.4700% 0.74 400 1.14
Cust 1 Product_& St 8 0.3800% 0.74 400 078
Cust 1 Product_&  Str3 0.3000% 0.74 400 0.46
Cust 1 Product_&  Str10 0.4300% 071 400 1.01
oot Broduct A Che 11 0 4200% n7a A0n nan
QQEimiiaulﬁon Reporter
| Offers | Statistics
te
Optimization Simulator Uffe1r Cusl
2 rroduc
o= N | 5  Produc
| Channel costs ($/offer) v | . 5 Produd
Mail |0.45 Jlo \[],45 J 5 8 Product H
] = 5 8 Product_H
Email 004 |t 004 | 7 9 Product_J
‘ 8 9  Product_J
Banner 00001 |to (00001 | 9 11 Product H
1 1 10 12 Product_C
\ ‘ &)
i J0.0001. REg0.0001 | 11 12 Product E
Letter | [0 | 12 14 Product_H
00 _Jo 0% | 13 14 ProdutH
Inbound Phone (0,285 | o [0.255 \ 14 16 Product_&
" ' ‘ 15 16 Product_a
16 17 Product_B
17 17 Product_B
r 18 19 Product_D
Average Budget  |0.97 'to 097 | 19 13 Product D
20 20 Product_D
[ Simulate ] 21 20 Product_D
22 21 Product J
23 21 Product J
24 23 Product_G
2E 22 D o

Optimization Solver

EEX

»

»

»

»

»

»

Scenario

Mail
Email

Banner
Inbound Phone

Letter
... etc

1

Customers
1 1000

Products

Avg. Budget $
unconstrained

1 » Channels / Costs

S O O O O S S O Sy

Avag. NPV $

2.582

Run Time(s)
411

Notes
Optimal

NPV $
2.06157
217352
2.84435
2.28224
2.54206

2.0303
2.43871
277212
2.28264

2.2171
2m7n
2.31661
213112
2.31069
214167
2.73008
2.69379
2.32667
214115

2.2454
1.77122
236113
2.34372
2.70378

2 EEQEE




§ = Op D D 0

Optimization Manager ptimization Salver

\‘bgi‘%isuategies Control/Rules | Scenario Customers  Products  Avg Budget$ Avg NPY$  RunTimefs] Notes

; = o = 1 1000 10 unconstrained 2.582 3531 Optima
Yolume limits, per product (T [] Limit &verage Budget: 0 |
PIOdUCt—A [ﬁg—] | PE—— TR e oar ety SUREIY 1) sep B S
Product_B 5
e e ) SOlUtion Manager
Product_D T
Product_E . . =
maw s » View solution i
Product_G . . ]
PodetH | 3) Visualize the results
pﬁﬂdﬂﬁb 05 Letter 2 | 0000

Optimize | |nbound Phone 2 ] ﬁO_U—U
Products: 10 Optimization Reporter
- F_— | Dffers | Statistics |
ustomers: 1000 g
Dptimization Simulator Scenario 1: 1000 customers, 10 products. NPV $=2.582
Channel utilization: Cost $=0.336

] Channel costs ($/offer) v ]
Mail 045  [to (045 |
Emai 004 o 004 | 499
Banner 00001 |to (00001 | 233
Coupon 00001 |to (00001 | . 5
Letter 10_035 |l0 10_035 [ IvIail Email Banner Coupon
|

Inbound Phone [0.255 ]lo [0.255

L

119 120 120 120 121 120

Average Budaet ]U.S? ‘ to \0.97 ‘

(

Simulate ]

0.5 0.3 0.5 03 0.5 0.5

1201

734

Letter Inhb oun hoe

Number of products offered / takeup:

121 119
0.499 0.5

(1201 offers)

120 121
0.499 0.5

Product_& Product B Product_C Product D Product E Product F Product G Product H Product I Product J




Offer Optimization Solution

Optimization Manager Optimization Salver
\ DE | gtlate giés‘ Control/Rules Scenario.  Customers  Products  Avg Budget$  Avg NPY$  RunTime(s] Notes
; = 1 1000 10 unconstrained 2.586 4.031 Optimal

—
2|

Yolume limits, per product et [] Limit &verage Budget: 2 1000 10 unconstrained 2.47 3546  Multi

Product_a&
Product B gg }r_ Lirnit Channel Utiizatior:
Product C 05 - Customer  Global

n e 2 | [to000 |
» S|mulat|on z | oo |
2 | [1o000 |
» What if analysis 2 | [oow |
Product_ T—EE = Letter |27 | 10000 |
— g Inbound Phone 2| foonu &
Poducts: [0 || bl o s
= | Dffers | Statistics 1
Customers: .1 000 ‘ . g
Optimization Slmulator B Simulation results:
Simulate the impact of changing the cost of 'Inbound Phone'.
\ Channdl costs ($/offer] v 1
Mail 045 | |to [045
| 045 | |t 238
Email 004 | [to 0.04 ‘ 237
Banner 0.000] |to [0.0001 Bar
e =t A 2.55
Coupon 0000§ |to |0.0001 | .
Lo oW o 0% | 3
etter i b !
U5, ACRIE NPV Az
Inbound Phone }‘0,255 |to io.gs ‘ 2A.51
2.50
|
249
AverageBudget (097 |10 (097 | 248
247
[ BofLl J 0.255 0.2645 0.274 02835 0.293 03025 0312 03215 0331 03405 035
$ Cost of 'Inbound Phone'




Debt Consolidation Optimization

Fair Isaac Optimization Dashboard: Debt Consolidation MOCEI.E#!EM-(.O oteony

Income: $ 85000 Home value: $ 1200000
FICO score: Max monthly:  |2500

Accounts Summary
$ Limit $ Balance ZAPR Term
| [300

y1 60000 1130000 3

Price Premium Sensitivity v. Competition

Adiust. € \ >
Decrease Increase

Past Bankruptcy Reduce monthly payment: | Important &
[[] 90+ last 12 months

[] 80+ current

Shorten repayment period: | Don't care v

Channel:

Reduce closing costs: Maybe v

$ Monthly Type Source Consolidate

’1 090.96 ‘ [ Mortgage P10

v ‘ ’ Reported

P=75%

125000 ]20000 \15 \ yo \500

‘ ’ Revolving

v ‘ ’ Credit bureau

11000 18000 19 |0 240

’ Revolving

v ‘ ’ Reported

1120

[ Revolving

v ‘ ’ Reported

115000 ymsno \3.5 \ 141

\295.99

v ‘ ’ Credit bureau

7000 /5000 10 |0 1150

’ Revolving

v ‘ ’ Credit bureau

|
|
|
6000 | 4000 13 |0
|
|
|

15500 11500 ERRIC 45

|
|
‘ ’ Auto Loan
|
|

l Revolving

EEEEREE

v ‘ ’ Credit bureau

WView more ...

Credit Policy
[ aPPLYPOLICY

Knock-out rules

Deny if bankruptcy ever
Deny if 90+ delinquency in the last 12 months
Deny if current 60+ delinquency

=

Product Eligibility

Debt to income ratio must be < ‘Z

If any account > ‘Z utilization, no revolving

If> E] revolving accounts, no revolving

If home LTV > Z, no HELOC or HEL

If FICO less than ,only HELOC, HEL, or refi
il

Eligible Products

« 70 Mortgage refi

/' 35 Home equity loan

P=50%

P=25%

P=0%
Premium -6% -4% -2% 0

+2% +4% +b6%

o THELOC o/ 14 Revolving

| Bank Optimal

Customer Optimal

Propose: 2 loans.
Loan type Amount APR Term (months) Monthly

Mortgage $160000 6.95%
HELOC $19000 7.65%

300 $1125.75
240 $154.81

Total monthly payment new loans: $1280.56

Total new monthly payment: $1280.56

Started with $2541.95 monthly.
$ 2541.95 per month eliminated:

$1090.96 130000 @ 9%
$600.00 20000 @ 15%
$240.00 8000 @ 19%
$120.00 4000 @ 13%
$295.99 10500 @ 8.5%
$150.00 5000 @ 10%

$45.00 1500@ 9%




Agenda

» Rules Everywhere/ OR applications and Rules
» What problems do we solve in FS/Insurance/Retail
» Rules for Segmentation and Dynamic Pricing

» Treatments — Offer Optimization

» Generate Rules

» Select Rules

» Robust Rules



Develop Rules - MBDT

Tree o T -
"“—"T—"‘ -

| —1_
"ﬁ_ T

. e gl e e ;i: ﬁfff

[gammagt<=20.5 ) [20.5<gammagt ]

(drinks<=2.5) (5.5<drinks )

(sopt<=355) (35.5<sgpt)

(sgpt<=19.5) (19.5<sgpt

[mcv<=88.5 ] [8845<mcv]

[sgot<=24.5] [sgot<=22.5) (sgot<=42.5]

reatment 1



Reduce size of the Tree



Select Rules (FRAUD other verticals)

o

A
N

Py
w

OBJECTIVES
& CONSTRAINT

X

Py,
(&)

A00E BEERE

SET

~N S

Y
e~



Agenda

» Rules Everywhere/ OR applications and Rules

» What problems do we solve in FS/Insurance/Retail
» Rules for Segmentation and Dynamic Pricing

» Treatments — Offer Optimization

» More......

» Generate Rules

» Select Rules

» Robust Rules



Robust Optimization: Loan Modification project
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Using Robust Optimization
in Financial Industries

Kevin Fleming
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Robust Optimization: Loan Modification project
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Objective value vs. gamma

MBDT: Strategy 1,0pportunistic

» MBDT: Strategy 2

MBDT: Strategy 3
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