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Drivers for Decision Management Approach

1.Increase Confidence in Strategy Performance
! Deploying a new strategy introduces risk 
! Deciding which strategy to deploy is often based on gut feel 

2.Address more Sophisticated Decisions
! What if my historical data knew something my experts have not yet 

discovered?
! Can the generated product configuration be improved according to

my business objectives?

3.Connect Decisions
! Are my overall decisions educated enough or made in silos?
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What is Decision Management?

» Automate, Improve & Connect
» Automate for speed and consistency
» Improve targeting, relevance and results
» Connect decisions across functions, channels, customer touchpoints

» Enhance Business Performance
» Increase customer profitability 
» Grow and strengthen customer relationships
» Reduce fraud and credit risk
» Lower costs of making decisions

DECISION MANAGEMENT
is an approach that automates, improves & connects decisions 

to enhance business performance
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Address more Sophisticated Decisions

» Combination of technologies 
increase your Decision Yield

» Predictive Models 
» Improve precision
» Forecast customer behavior 
» Leverage data assets

» Optimization 
» Find best compromise
» Fit business objective
» Ensure compliance to 

imposed constraints

» Case Management
» Empower case workers
» Capture human knowledge
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Goal: Precision 
Enrich decision logic using predictive analytics

» Key preoccupation
» How to take advantage of the available business and performance data to 

improve / optimize the performance of the automated decisions?
» How to do it in a way that remains manageable and controlled?

» Approach
» Leverage powerful predictive analytics combined with business rules
» Deployed and managed through the same decision management services

» Adding predictive analytics to decision enables the automation of 
a further section of the business transactions
» For example, from 75% to 90% automation in Insurance Underwriting
» Provides significant competitive edge to the corresponding applications



© 2008 Fair Isaac Corporation. Confidential.8

Goal: Precision 
Enrich decision logic using predictive analytics

» Leverage sophisticated statistical analysis of the data to 
create predictive models
» Mathematical objects which synthesize & evaluate relevant customer facts to 

estimate likelihoods and quantities of future events

“customers between the ages 45 and 54 with a net worth over $500k
are will not default in 96% of the cases”

» In general used to assess risk or likelihood levels
» An input into actual decision logic

“if customer’s potential_default_rate is lower than 0.04 and customer’s 
request’s amount is less than $100,000 then set customer’s request’s 
approved_state to true”

» Managed in the context of larger business decision logic
» Best if explainable / legally challengeable: scorecards, decision trees
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Model Building Capabilities

Access Prepare Explore Model Deploy

» Scorecard
» Binary Outcome
» Continuous Outcome
» Multiple Goal
» Hazard/Survival
» Reject Inference
» Bootstrap Validation
» Scaling

» Segmentation ART
» Streamlined 

Segmented Modeling

» Linear Regression
» Logistic Regression
» Neural Networks
» Reason Codes
» K-Means & Bang 

Clustering
» PCA
» Evaluation Reports

» ROC, GINI, KS, etc.

» Data Spiders
» Thorough & 

Automated 
Transaction 
Summary

» View Table
» Statistics

» Summary
» Frequency
» Correlation
» By-Variable

» Dataset 
Comparison

» Replace Missing
» Sample

» Stratified
» Random

» Partition Train/Test
» Sort
» Join/Merge
» Append
» Filter/Where
» Variable Creation

» Arrays, Regular 
Expressions, etc.

» Services-
Oriented-
Architecture
» Batch
» Transactional

» PMML
» Blaze Advisor
» Teradata

» Tracking
» Score Stability
» Population 

Stability

» SAS Datasets
» Special Values

» Teradata
» Oracle
» SQL Server
» Fixed-Width & 

Delimited Text; 
ASCII & EBCDIC

» MB Native Files
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Have you ever built a Predictive Model?
Scorecard case study

» Scorecards are 
simple (in a good 
way)

» They can be 
understood by a 
business person
» Legal / Regulatory 

Audit

» They can be 
engineered
» Enforce 

constraints 
(regulatory for 
example)

» Combine 
experience and 
empirical data

Late Payments450—3

554—8

749—NeverLate

Insufficient History60No Information

monthsAsACustomer

New Customer510—36

7537—Maximum

monthsSinceDelinquent

Over Extended4883—100

5531—82

640—30

creditLineUtilization %

ReasonWeightVariable
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Explore and Understand your Data

» Generate standard Data 
Analysis Reports with one 
click
» Dataset Summary
» Data Print

» Spot data quality issues 
with Field Statistics

» Identify predictive patterns 
with Weight of Evidence 
Sparklines
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Focus on each Variable independently

» Capture & visualize 
predictive patterns

» Address outliers and missing 
values

» Setup scorecard analysis with 
a wizard that manages all 
steps in binning and scorecard 
configuration

» No need to administer Libraries 
& Workspaces
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Select Predictors to include in your Model

» Recommends the most 
predictive set of variables

» Powerful feedback on the 
relative predictive value of 
each variable

» No need to worry about 
common statistical issues
» Multi-Co-Linearity
» Over-Fitting
» etc.
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Engineer the Generated Model

» Combine empirical and judgmental expertise

» Enforce regulatory constraints
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Review the Quality / Robustness of the Model

» Evaluate models with standard statistics and charts
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How do you increase predictive model precision?
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$ Apply the “divide and conquer” philosophy to predictive modeling
$ Build multiple specialized models rather than a single portfolio-level 

model

$ Portfolio-Level Approach $ Segmented Approach
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Practical Issues

$ Challenging because…

$ Greedy tree algorithms yield 
sub-optimal segments

$ Modeling task amplified by 
the number of segments 

$ Assembling the segment-
level models into a 
segmented model system is 
time consuming and tricky

$ Ideal when…

$ There are tens of thousands 
of examples of the outcome 
that is being predicted

$ When interactions provide 
important predictive 
information

$ When behaviors are driven 
by vastly different factors in 
each segment
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Segmented trees

$ ART generates thousands of potential segmentation schemes
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Automatic Segment-Level Models

$ Naïve Bayesian scorecards are automatically trained for each segment
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Segmented System Ranking

$ Segmented models are ranked by the performance of their 
segmentation and the automatically generated segment-level models

$ Which segmented model has higher test set divergence?

>?<
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Genetic Algorithms

Forget the Worst

Clone the Best

Marry a good pair of trees 
and produce a child that 
hopefully predicts better 
then either parent

A
B

D

A
B
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A
D

E



© 2008 Fair Isaac Corporation. Confidential.22

Black Box (Java)

White Box (PMML)

Deploy the Model with your Business Rules

Model Builder

» Imported models are executed as 
Java components in the decisioning 
service.  Rule developers and 
business users cannot see / modify 
them

» Imported models are available to rule 
developers and authorized business 
users can see and modify them

» PMML integration

Rule Service

.NET

Rule Service

Java

Code Gen

COBOL

DM
Repository
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Model Deployment to Business Rules

» Capture model suite in PMML
» Predictive Model Markup 

Language
» Model weights & structure
» Reason codes
» Input & output interfaces
» Model types included:

» Scorecard
» Linear regression
» Logistic regression
» Neural network

» Document critical metadata
» Trace exported bundle to source 

project and model developer
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Why do Companies care?

» Traditional technique
» Document model
» Ask IT to recode
» Lengthy testing

» How many € £$ lost per day?

TIME TO DEPLOY PREDICTIVE MODELS
Self-Reported Measures, Global Financial Companies
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Increase Confidence in Strategy Performance

» Champion / Challenger 
strategy orchestration
» Test-drive strategies in 

Production

» Decision Simulation
» What-if scenarios
» Distribution reports

» Decision Optimization
» Predict outcome
» Sensitivity analysis
» Strategy Optimization

Decisioning
Data

Improvement 
Feedback

Decision 
Yield 

Monitoring

Business 
IntelligenceDecision 

Optimization

Decision
Simulation DECISION 

IMPROVEMENT 
LOOP
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What is Decision Optimization?

» Support for representing, simulating, optimizing and 
reviewing the business impact of automated decisions

» Core concept: Decision models
» Encapsulate the business impact of decisions
» Translate possible actions into business measures
» Incorporate key performance indicators, like profit and 

revenue
» Comprehend business constraints/goals, like loss and 

resources
» Expose risks

» Decision Optimization: improving business decisions 
by leveraging decision models
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Decision Optimization: The Entire Process

Build
Models,
Sample,

Segmentation

Frame
Decision

Integrate
Decision

Model

Simulate
Decisions &

Impact

Deploy
Decision 
Strategy

Track
Decisions

Decision
Optimization

Decision Service

Start
Here

Model Building
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Business Impact Analysis

Treatment (actions):

%Mail offer of new terms? = YES

%Offer lower APR = 9.9%

%Offer higher Credit Line = $8,000

Reactions:

% Accept offer

% Increase balance carried

% Default on balance owed

Value:

% + Increased Interest income 

% (-) possible cost of charge-off

% (-) cost of mailing

Customer:

%Risk score=680

%Revenue score=720

%Balance=$2,250
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Environment

Outcome

Decision Model Decomposition

Market DataMarket DataCustomer DataCustomer Data

Reactions
(Predictive Models)

Reactions
(Predictive Models)

Value
(Economic Models)

Value
(Economic Models)

&Rules
&Real time 
optimization
&Etc

& Scorecard
& Neural Network
& Linear Regression
& Logistic Regression
& Judgmental Models

& Equation Model
& Lookup Model
& Custom Model

TreatmentTreatment

ActionActionActionActionActionAction

Can include static model 
scores (not related to 

actions)

Treatment 
Source
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Decision Model

APRAPR

Balance 
Increase
Balance 
Increase

ProfitProfit

Credit LineCredit Line

Bankruptcy 
Probability

Bankruptcy 
Probability

Interest 
Revenue
Interest 

Revenue
Interest 

Expense
Interest 

Expense
Charge-off 
Expense

Charge-off 
Expense

Marketing 
Expense

Marketing 
Expense

Total RevenueTotal Revenue Total ExpenseTotal Expense

Mail offer?Mail offer?

Risk ScoreRisk Score

Prime Interest 
Rate

Prime Interest 
Rate Mailer 

Cost
Mailer 
Cost

Customer Balance NowBalance Now

Treatment

Market 
Facts

Predictive 
(Action-Effect) 

Models

Value 
Models
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Decision Model + Optimization

Objective

Global 
Constraint

Optimal 
Treatment

=> Optimal 
business 

rules

APRAPR

Balance 
Increase
Balance 
Increase

ProfitProfit

Credit LineCredit Line

Bankruptcy 
Probability

Bankruptcy 
Probability

Interest 
Revenue
Interest 

Revenue
Interest 
Expense
Interest 
Expense

Charge-off 
Expense

Charge-off 
Expense

Marketing 
Expense

Marketing 
Expense

Total RevenueTotal Revenue Total ExpenseTotal Expense

Mail offer?Mail offer?

Risk ScoreRisk Score

Prime 
Interest Rate

Prime 
Interest Rate

Mailer 
Cost

Mailer 
Cost

Balance NowBalance Now
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What-if analysis using a decision model

Decision Model Outcome A

What if …
» We change how treatments are assigned?

» We change assumptions about the real 
world?

» We adjust behavioral predictions?

How would that affect …
» What decisions get made?

» The impact of those 
decisions?

Simulation

Scenario B

Scenario A

Outcome B

Reports
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Champion – Challenger Comparison

Outcome 
Reports

Challenger 
Scenario

Champion 
Scenario

Treatments from optimization

Treatments from actual 
historical values

*

+

*

+

Projected results can be 
compared using the 
same value model

Reports
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Managing business trade-offs

Outcome 
Reports

Short-term ROI 
Scenario

Treatments from optimization … maximizing 
long-term return on investment while 
constraining short-term losses

Treatments from 
optimization … maximizing 
short-term return on 
investment

*

+

*

+

Long-term ROI 
Scenario

Results show tradeoffs 
between competing 
business objectives and 
can reveal opportunity for 
increased decision value

Reports



© 2008 Fair Isaac Corporation. Confidential.35

Exploring an Efficient Frontier

Outcome 
Reports

Exploratory Optimization Scenario

Treatments from optimization with 
differing constraint thresholds

Cn

Sub-scenario 1
c1

Exploratory Optimization 
results can show the 
maximum return 
available at different 
operating points on a 
risk or investment 
spectrum

…

Sub-scenario 2

Sub-scenario n

c2

cn

Reports
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Increase Confidence in Strategy Performance 
Optimization To See What’s Possible

ExplorationExploration
Optimization

Loss <=
$3, $5, …

Assess where you’re at and where you could go

The gap to 
what’s possible
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#

Stress testing a strategy

Outcome 
Reports

Original 
Scenario

Cost of capital is 1% lower

Treatments from any 
source; same treatments for 
all three scenarios

*

+

*

+

Degraded 
Outlook

Improved 
Outlook

*
+

Cost of capital is 1% higher

#

*
#

Stress testing can give 
confidence in the 
performance range of a 
strategy after 
deployment into a 
changing environment

Reports
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Tuning a deployment strategy

Outcome 
Reports

Optimal 
Scenario

Treatments from a decision tree being tuned to 
approach optimal performance before 
deployment

Treatments from 
optimization

*

+

*

+

Deployment 
Scenario

Optimization can show 
best possible results 
and help tune rules or 
decision tree

Reports
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Increase Confidence in Strategy Performance
Testing-Simulation-Optimization Continuum

Test

Simulation

Impact
Analysis

Predictive
Models

Optimization

Decision Optimization
Ability to predict the impact 
of decisions on bottom-line
Ability to inject additional
external conditions that 
may influence customer 

behavior
Run optimization routines

to improve decision 
strategies based on 

constraints and objectives

Decision Simulation
Ability to run what-if
scenarios based on 
data warehouse or 

production data
Inspect risks and 

opportunities using 
reporting tools

BRMA
Ability to verify 

that the rules behave
as expected

Run regression tests

Smooth
Transition

Decision Level
Operational Tactical Strategic

Precision
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What is Decision Management?

» Automate, Improve & Connect
» Automate for speed and consistency
» Improve targeting, relevance and results
» Connect decisions across functions, channels, customer touchpoints

» Enhance Business Performance
» Increase customer profitability 
» Grow and strengthen customer relationships
» Reduce fraud and credit risk
» Lower costs of making decisions

DECISION MANAGEMENT
is an approach that automates, improves & connects decisions 

to enhance business performance
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Thank you!
Carole-Ann Matignon
Vice President, Product Management, DM Tools
caroleannmatignon@fairisaac.com
+1 408 535 1691


