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A very ordinary company...
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Call centre
CRM application(s): 
Rules, workflow 
(with rules)

Stores or agents
EPOS or similar 
system: Rules (and 
workflow)

Web site
Personalisation: 
Rules (and models)

Direct marketing
Marketing 
automation: Rules 
and models

Real-time prediction 
and optimisation
Inbound marketing 
application: Rules 
and models.

Production and 
supply chain
Rules

Back office
Workflow with rules

Product catalogue/ 
Billing system
Rules

Risk management
Credit risk, fraud 
detection, market 
risk, ....
Rules and models.



A very ordinary company...
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Rules

Rules

Rules &
Models

Rules

Rules &
Models

Rules

Rules

Rules

Rules &
Models
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To answer very ordinary questions 

about my business I need to 

understand rules and models 

across different systems



Rules may be in:
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Application 
code

if ( customer.value
> 3.21 
&&
today() -
customer.purchase [0]
.date < duration('3 
months') ) {

discount = 0.1;
}
else if ( ...

0ÅÏÐÌÅȭÓ 
heads

Manuals

Business 
process / 
workflow 
systems

Explicit rule 
systems

Portable 
format (e.g. 
BPEL)

<flow ...>

<receive 
name="RecCreditRequest "
createInstance ="yes"

partnerLink =" cRequestPLT"
operation=" creditRequest "
variable=" creditVariable ">

<source linkName ="request -
to - approve">
<transitionCondition >

$creditVariable /value & lt ; 
5000
</ transitionCondition >

http://www.haley.com/


Models may be in:
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Specialised 
systems

Application 
code

data.3$MTMO_02 <-

data.3$total_mt_02 / 
(data.3$total_mt_02 + 
data.3$total_mo_02)

data.3$MS_02 < -
(data.3$sms_on_net_nb_ev_i
n_02+data.3$sms_off_net_nb

_ev_in_02+data.3$sms_intl_
nb_ev_in_02+data.3$mms_on_
net_nb_ev_in_02+data.3$mms

_off_net_nb_ev_in_02+data.

Databases

SELECT cust_type , stddev ( 

subs_amount_eur -
amt_voi_on_net_eur -
amt_voi_off_net_eur -

amt_voi_internat_eur -
amt_voi_roaming_inc_eur -
amt_voi_roaming_out_eur -

amt_sms_on_net_eur -
amt_sms_off_net_eur -
amt_sms_internat_eur -

amt_mms_on_net_eur -
amt_mms_off_net_eur -
amt_mms_internat_eur -

Office systems
Portable 
format (e.g. 
PMML)

<PMML version="2.0">
<DataDictionary
numberOfFields ="1">
<DataField name="item" 
optype ="categorical"/>
</ DataDictionary >
<TransformationDictionary >
<DerivedField
name="PETAL_LENGTH">
<Discretize
field="PETAL_LENGTH">
<DiscretizeBin binValue ="1 -
1.59">
<Interval closure=" closedOpen " 
leftMargin ="1.0"
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Gaining a single view of decision 

ÐÒÏÃÅÓÓÅÓ ɉȰ"ÕÓÉÎÅÓÓ )ÎÔÅÌÌÉÇÅÎÃÅ 

ÆÏÒ 2ÕÌÅÓ ÁÎÄ -ÏÄÅÌÓȱɊ ÉÓ HARD



Consolidating rules and models

¸ To answer your business questions you want to consolidate rules 
and models from existing systems to a central view
¸ Unless you are implementing central rules system on a Greenfield site

¸ Rules and models are in many forms and formats
¸ Rules with or without underlying models (risk, churn, segmentation, lifetime 

value, propensity to buy, ...)

¸ Sequential rules, inference (Rete) rules, extended sequential rules, ....

¸ Enough model types to fill a library (Support Vector Machines, Linear 
Regression Models, Binary Logistic Regression Models, Neural Networks, 
Decision Trees, Cluster Models, Association Rules, and many, many more)

¸ All using consistent data from a single enterprise data warehouse 
and managed through well-documented master data management
¸ I wish....

¸ This is Business Intelligence for rules and models.
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Business intelligence for rules and models: 
some considerations and suggestions

¸ This is new: there are no comprehensive tools or established 
methodology
¸ These are our experiences

¸ Use BPEL and PMML where possible
¸ Standard formats that are more-or-less supported by many systems

¸ You canάƳƛƴŜέ .t9[ ŀƴŘ taa[
¸ There are good tools for navigating XML documents

¸ There are enough similarities in the structures that you can make a good stab at 
combining these two formats

¸ However, it is deep code and analysis and not easy to interpret pictures and 
graphical user interfaces

¸ 5ƻƴΩǘ ōŜ ŀŦǊŀƛŘ ǘƻ ǊŜ-implement
¸ Your business analysts are (probably) very good: use them

¸ Choose a tool that is easy for business people to use
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How do I get to grips with what is really 
going on in my business?
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ωHow is my business actually operating?

ωHow can I see all the rules and their interactions?
Let me see

ωAre my business goals aligned across the business?

ωWho is really adding value?
Show me the money

ωCan I control my business?

ωCan I quickly change the way we operate?

ωCan I simulate changes and understand interactions?

Read-ÏÎÌÙ ÉÓÎȭÔ ÇÏÏÄ 
enough



Two common approaches
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Orchestrated 
Decisioning

Call 
Centre

Web Site

Real-Time

Stores

Direct 
Marketing

Product 
Catalogue

Risk 
Mgmt.

Back-
office / 
BPM

. . . 

Centralised 
Decisioning

Call Centre

Web Site

Real-Time

Stores

Direct 
Marketing

Product 
Catalogue

Risk Mgmt.

Back-office 
/ BPM

. . . 



Centralised Decisioning
ñOne system to rule them all,

one system to find them, 
one system to bring them all, 
and in the centre bind them.ò

(with apologies to J.R.R. Tolkien)



ωOne system executes all decisions

ωSingle rules repository

ωSingle model repository
The big idea

ωConsistency of rules across systems guaranteed

ωVisibility of rules: Simpler to audit, control, manage, etc.

ω/ƻƳƳƻƴ ŦƻǊƳŀǘΥ 9ŀǎƛŜǊ ǘƻ ǎƛƳǳƭŀǘŜ ŀƴŘ ŎǊŜŀǘŜ άǿƘŀǘ ƛŦέ 
scenarios

Advantages

ωLarge consolidation effort for rules and models

ωPotentially huge integration effort

ωNo one system is fit for all purposes (currently)

ωIt is reallyhard to keep it working....

Disadvantages

Centralised Decisioning
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Approaches
As easy as 1-2-3
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1. Central rules system

Single ruleengine and 
management system

Do not  
use system 
native 
rules or 
models

M
ig

ra
te

 r
u
le

s
 a

n
d
 m

o
d
e
ls

нΦ ά5ƻ ǘƘŜ .taέ

All business processes explicitly 
mapped and formally expressed.  
One system drives all business 
processes across the enterprise 

3. Pre-integrated solution

Buy andimplement a single 
system with single decision 
engine.  Limited scope, e.g. 

Marketing.

Rip-and-replace approach.  Still 
require that rules and models are 

migrated or re-implemented.

http://www.haley.com/


Some considerations
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Central Rules System

ωIntellectually sound and honest

ωPotentially a huge custom integration effort

ωNo real solution available now for all 
purposes and all users

Pre-integrated Solution

ωFit for (limited) purpose

ωAvoids the integration problem (in theory)

ωOr postpones it: you still need to worry 
about the other systems at some point

ωAvailable now



Centralised Decisioningfor a limited scope 
can be implemented now

¸ Over the last 4 years we have
¸ Completed 3 very large implementations 

of centralised decisioningjust for 
marketing in mobile telcosusing the pre-
integrated approach
¸ Including new organisation and processes

¸ Operated 2 of these implementations for 
periods of 6-12 months
¸ Interim management

¸ Designed and implemented a few smaller 
instances using the central rules engine 
approach

¸ The large implementations are 
relatively slow and costly
¸ ϵ5-15M, 2-3 years.  (But in bite-sized 

chunks)
¸ A lot of the cost is in Data: integration 

and warehouse
¸ Data can hold you back
¸ A lot of the time is in People and Process: 

organizational change, skills, new ways of 
working

¸ Benefits include
¸ Double-digit % revenue growth

¸ New, incremental revenues due to better 
targeting and dialogue management

¸ Reduced campaign cycle times from 7 
weeks to 2 ½ weeks

¸ Highest improvement in customer 
satisfaction scores ever recorded

¸ Full consistency of communications 
across channels

¸ Multi-step, multi-channel campaign 
tracking and reporting.

¸ Operations are
¸ Team of 20-40 people

¸ Small to large operator

¸ High degree of automation
¸ Highly skilled people

¸ Commercial anddata anddecision logic 
understanding
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Centralised Decisioningis hard to sustain 
over time

¸ Technically it will work

¸ Intellectually the approach is 
sound and honest

¸ However, it is proving hard for 
organisations to sustain the 
solution
¸ Refresh offers, update rules and 

models, etc.

¸ The skills you need in your 
people are
¸ Hard to obtain

¸ Hard to train

¸ Hard sustain: Unless you are a 
very, very large organisation, 
people with all of these skills will 
be bored.

Commercially 
astute

Data: 
Understanding 

data and analysis

Psychology: 
understanding 

offers and scripts

Logic: Decisions 
and simulation
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Orchestrated Decisioning
ñManagement by objectives works if you first 

think through your objectives.

Ninety percent of the time you haven't.ò
Peter Drucker



There is another way...

¸ Accept that specialised tools are better in their own domains
¸ At least in the short to medium term
¸ You are not easily going to get your risk people to switch to a general engine.  

You will not replace your product catalogue with a Java library anytime soon.

¸ Monitor the end-to-end business processes: the activities and the 
outcomes
¸ This is Business Intelligence as we know it, i.e. data integration

¸ Define the desired process outcomes (business goals)
¸ You should never deploy a rule or model if you are not measuring the end-to-end 

process results
¸ Treat other outcomes as process defects (6)̀

¸ Learn what activities produce what outcomes in what situations
¸ This can be automated

¸ Use these insights to guideand refinethe process
¸ There is a big difference in the integration effort between augmenting a process 

with guidance and completely replacing the workflow / decision system.
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An example

¸ A call centre manager will have 
multiple objectives, some of 
which are in conflict with each 
other.

¸ The manager can reasonably be 
expected to decide the relative 
priority of the objectives.
¸ That is what management is about.

¸ And we can monitor performance 
at a higher level to make sure 
enterprise goals are achieved

¸ The manager can reasonably 
expect that changes in his 
priorities are quickly reflected in 
the behaviour of the call centre 
agents.
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Reduce call handling time

Sell additional products or services

Encourage use of existing services



What you need

¸ A tool that you can easily integrate to 
monitor your business processes

¸ A tool where it is easy to configure the 
objectives
¸ You want to focus on business goals, not 

writing Reterules.
¸ You need to be able to balance conflicting goals 

easily

¸ A tool where it is easy to classify the 
situations (context)

¸ A tool that supports self-learning
¸ Predictive models that take into account the 

context of the interaction

¸ A tool that makes it easy to provide 
decision support to people
¸ Integration to content management and simple 

(WS) integration to engine

¸ A tool with good reporting and a good UI
¸ For you to learn and refine your existing 

processes

¸ Ideally, a tool that can provide real-time 
decision support to systems that do not 
have that capability
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ωManagement by objectives: focus on goals and trade-offs

ωCascading business goals: natural implementation

ω!ŘǾƛǎŜΣ ŘƻƴΩǘ ǇǊŜǎŎǊƛōŜ όǿƘŜǊŜ ǇƻǎǎƛōƭŜύ
The big idea

ωNo need to explicitly define the business: Self-learning is a powerful tool

ωLevers, not rules: focus on business objectives, not technical language

ωLower integration costs

ωAvailable now and suitable for gradual implementation

Advantages

ωSimulation is harder

ωStill want some rule and model integration / mining

ωFor automated channels you need prescription which mixes the model.  
(Orchestrated could be a step to Centralised.)

Disadvantages

Orchestrated Decisioning
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Summary and questions
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