
CXOs’ analytics handbook

Interactive CD included

Performance
Management  
in Telecoms
Putting analytics at the core 
of the business

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 

rese
rv

ed.

Performance Management 
in Telecoms

Simulator pack



Jean–Jacques Essome Bell
MTN Group Marketing – Business Intelligence



200 words and expressions

… Business performance …

Acquisition cost – AMPU – ARPU – Balanced scorecard – Brand attributes – Brand 
equity – Brand performance – Brand preference – BTS – Budget – Business 
management – Business risk – Busy-hour congestion – Call abandonment rate 
– Call centre – Call drop rate – Call handling time – Call length – Call setup 
time – Campaign management – CAPEX – Channel management – Churn rate – 
Competition intensity – Corporate Affairs – Cost of sales – Critical link congestion 
– CRM – Customer lifetime value – Customer Relations – Customer satisfaction 
– Dashboard – Dealers commissions – Delay to answer – Earnings per share – 
EBITDA – Effective tariff rate – Enterprise value – Erlang – Finances – First call 
resolution – Fraud detection – Free cash flow – Geo-marketing – Gross connections 
– Gross profit – Handling stock – Handover success rate – Human Resources – 
Interconnect – Interest coverage ratio – IVR completion rate – KPIs – Loyalty 
programme – Marginal market share – Marketing – Mobile penetration – Net 
additions – Net numerical distribution – Net gearing ratio – Network anomalies 
– Network optimisation – Operational efficiency – OPEX – Outlets – Profit after 
tax – Performance meeting – Planning and control – Price earning ratio – Price 
elasticity – Product evaluation – Quality of service – Radio frequency – Retention 
– Revenue assurance – ROA – ROIC – Sales and distribution – SDCCH congestion 
– Segmentation – Service centre – Service level – SLA – Subscribers – Teledensity 
– Time service factor – Top of mind – Traffic – Usage – Value proposition – Value 
share – WACC – Weighted OOS – Wireless network – 



commonly used in …

… Business Intelligence …

ANOVA – Arcing – ARMA models – Associations discovery – Backward – Bagging 
– Bass diffusion model – Bayesian criteria – BCG matrix – Boosting – Bootstrap – 
Box Jenkins – BPTO – CAPI – CART – CHAID – Chi square – Classifier – Clustering – 
Competitor intelligence – Confusion matrix – Conjoint analysis – Correspondence 
analysis – CRISP DM – Cross validation – Customer disposition funnel – Data 
cleaning – Data mining – Data Warehouse – Dataset – Decision trees – DISQUAL – 
Drill-down – Economic intelligence – EDA – ETL – Exponential smoothing – Factor 
analysis – Factor rotation – False negative – Fourier transformation – Gabor 
Granger – Gain chart – Gauss parameter – Gompertz function – GTS – HHI – Holt 
& Winters – Insights – Kalman filters – KDD – K Means – KNN – Kohonen SOMs 
– Lift curve – Linear discriminant analysis – Links analysis – Logistic regression – 
Lognormal distribution – Market research – MBR – MultiLayer Perceptron – Multiple 
regression – Neural networks – Normalisation – OLAP – Outliers – Overfitting – 
PLS – Predictive modelling – Pre-processing – Price sensitivity meter – Random 
forest – Retail Audit – Ring leader – Robustness – ROC curve – Rule induction – 
Sampling error – Scoring – Skewness – Slicing and dicing – Snowball sampling 
– Stationarity – Statistical modelling – Statistical process control – Stepwise – 
Summarisation – Supervised learning – Support index – Survival analysis – SVM 
– Test sample – Times series – True positive – Unsupervised learning – Validation 
set – Voice of customer – Wavelets – White noise –
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From Business Indicators  
to Business Intelligence

➜  Business indicators

➜ Data-Information-Intelligence

➜  Quid Business Intelligence

“Knowledge itself is power.” 

Francois Bacon
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“It is no use saying ‘we are doing our best’.  

You have got to succeed in doing what is necessary”. 

Winston Churchill

Printed in South Africa – March 2011
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Performance management in telecoms
Putting analytics at the core of the business

1.   A panel of top 150 key telecoms business metrics are clearly 
explained: definitions, formulas, interpretation, significant values, 
illustrative graphs and limitations.

2.   A step-by-step illustration of the WWW model of business 
performance assessment (What, Where, Why) is conducted; 
allowing CXOs to be able to really understand and explain the 
performance of their Opco on a monthly basis. In addition, a 
model of CEO cockpit is developed, allowing the latest to monitor 
his/her operational business on a daily basis.

3.   In each department, two or three issues usually experienced by 
the CXO have been selected (churn prediction, micro-
segmentation and  campaign management, analysis of call centre 
metrics, fraud detection, network anomalies identification, analysis 
of financial ratios, segmentation of employees, etc). And we have 
tried to illustrate how Business Intelligence tools can be of great 
help in sorting these issues. Then, each CXO could get a deeper 
view about some of the issues his/her colleagues from other 
departments have to deal with.

4.   In order to take into account the habits and/or the constraints of 
each of the readers, a large panel of statistical and data mining 
software have been used (and explained) in order to perform the 
issues selected: IBM SPSS Modeler, SAS Enterprise Miner, SPAD, 
Tanagra, Sipina. 

5.   The interactive CD included in this book contains a large range of 
tools and models that could serve in performing various analyses 
and forecasting activities (cost – volume – profit analysis, pricing 
analysis, customer lifetime value, BI self-assessment, geo-
marketing analysis, etc).

Preamble: Why you ought to read this book

Jean-Jacques Essome Bell
MTN Group Marketing – Business Intelligence
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Messages from management (1)

Mr Phuthuma Nhleko
MTN Group President and CEO

Mr Christian De Faria
MTN Senior Vice-President Commercial and 
Innovation
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Message from management (2)

Mrs Jennifer Roberti
MTN Group Marketing Executive

Mr Pieter Kruger
General Manager MTN Group Marketing 
Services
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Contents of the handbook

Chapter 1: Telecoms industry and metrics of performance management page 11

1.1 Global paradigm of telecoms industry
• Unlocking the paradigm
• Customer centricity and CRM

page 13

1.2 Top KPIs for mobile telecoms operator
• Country telecoms sector
• Marketing and sales
• Operational efficiency
• Quality of service
• Finance and valuation

page 23

Chapter 2: Company performance assessment page 85

2.1 Daily monitoring: CEO cockpit
• Structure: subscribers, revenue and network
• Techniques: variance ratios, SPC
• Platform of CEO cockpit

page 89

2.2 Monthly performance assessment
• Unlocking EBITDA factors of performance
• Process of performance assessment: WWWs
• Case study: the WWWs in action

page 111

2.3 Assessment of value proposition
• Diagnosis of value proposition
• Data mining and campaign management

page 155
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Contents of the handbook
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3.1 About Business Intelligence page 167
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3.3 Statistical analysis and data mining page 215

3.4 Support: software, analytic pitfalls and applications page 249

Chapter 4: Solving business issues with the help of analytics page 263

4.1 Issues regarding marketing in a CRM perspective
Micro-segmentation and campaign management – churn prediction 
– brand performance analysis – survival analysis assessment

page 267

4.2 Issues regarding sales and distribution 
Sales forecasting – Distribution channel assessment

page 319

4.3 Issues regarding network  
Detection of network anomalies – analysis of network performance metrics

page 331

4.4 Issues regarding customer relations
Analysis of quality of service metrics – Analysis of customers’ complaints

page 349

4.5 Issues regarding finances
Analysis of financial ratios – fraud detection – pricing analysis

page 361

4.6 Issues regarding human resources in an ERM perspective
Summarisation, segmentation, and predictive analytics

page 381

4.7 Issues regarding overall Group
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Contents of the interactive CD

An interactive CD is included in this book. This CD, which takes the shape of a simulator pack, 
allows the user to perform some of the analyses he/she generally faces in terms of analytical 
tasks. This CD contains ten main items (for regular use) and one bonus.

In order to open the CD, insert the disk into the CD drive of your computer, and follow the 
instructions.
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Performance Management 
in Telecoms

Simulator pack

The detailed content is presented on the next page.
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1. Cost – volume – profit analysis 6. Market research tips

✓ Trend of key management ratios.
✓ Correlation analysis.
✓ Relative breakeven analysis.

✓ Optimal sample size for a survey.
✓ Competition intensity index.
✓ Brand index.

2. Pricing analysis 7. Geo-marketing assessment

✓ Price elasticity and importance.
✓ Price simulation.
✓ Tariff plans positioning.

✓  Coverage assessment-population 
based.

✓  Coverage assessment-subscribers 
based.

3. Customer lifetime analysis 8. Global performance scoring

✓ Customer lifetime.
✓ CLV simulation.

✓ Global performance score.
✓ Index of harmonious management.

4. Forecasting techniques 9. Revenue qualitative analysis Bonus: Self-assessment of Business 
Intelligence 3.0

✓  Sales seasonal forecasting using Holt 
& Winters model.

✓  Telecoms market forecasting using 
logistic function and Gompertz 
model.

✓  Diffusion of new product/VAS using 
bass adoption model.

✓  Interactive questionnaire 
highlighting the factors impacting 
revenue.

Interactive questionnaire generating a 
BI score and highlighting the areas to 
improve.

5. Quality of service analysis 10.  Business management 
templates

✓ Analysis of network QoS metrics.
✓ Analysis of call centre QoS metrics.
✓ Anomalies detection.

✓  15 templates that can help for 
competitor intelligence, market 
research, performance assessment, 
etc.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
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Simulator pack

Index of the CD
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Chapter 1

From Business Indicators  
to Business Intelligence

➜  Business indicators

➜ Data-Information-Intelligence

➜  Quid Business Intelligence

“Knowledge itself is power.” 

Francois Bacon
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Telecoms industry and metrics 
of performance management

“If you can’t measure it, you can’t manage it.” 

Peter Drucker

1. Global paradigm of telecoms industry  page 13

2. Top KPIs for mobile telecoms operator  page 23

Chapter 1



12

Telecoms industry and  
metrics of performance management
Outcomes

 1. Understanding the global 
paradigm of telecoms 
industry for a mobile 
operator.

 2. Unlocking the nebula of 
customer relationship 
management (CRM) from a 
customer centricity 
perspective.

 3. Review of top 150 KPIs of 
performance management 
for mobile operators in the 
quintuple perspective: 
country telecoms, 
marketing and sales, 
operational efficiency, 
quality of service, financial 
and valuation.

 4. Discovering the formulas, 
interpretation, figures and 
limitations of each KPI.
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Telecoms industry and  
metrics of performance management
Contents

1. Global paradigm of telecoms industry

2. Top KPIs for mobile telecoms operator
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The global paradigm of telecoms industry
Unlocking the paradigm

Customer centricity as the shelf of telecom business model

The telecoms industry has shifted from technology centricity to more customer relationship focus. The 
company’s value proposition (initiatives pertaining to marketing, sales and distribution, network and customer 
care) is meaningful only in that it aims at directing the consumer’s decision in a way favourable to the 
company. This decision is made according to four dimensions (profile, needs, perception and values), and it 
balances the company’s value proposition with that of the competitors’ as well as macro-environmental 
constraints (economic situation, cultural trends, etc). This decision can moreover take an emotional shape 
(what the consumer thinks and says about MTN’s initiatives), and/or an actional shape (what the consumer 
does). 

Each element within the chain (whatever its position) has a direct/immediate or an indirect/latent impact 
upon all the other elements.

Teams in charge of  “analytics” may make use of correlation matrices and canonical analysis (with related 
visualisation techniques) in order to make these interactions readable.

The challenge for any operator is to target the positive branch of chain effect by staying permanently within 
the virtuous circle instead of the vicious one.

The diagram on page 15 is very important because it makes it possible to locate and to set up the indicators 
of performance (P1, P2, P3, P4) which constitute the shelf of company assessment by defining and evaluating 
how successful it is. 
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Unlocking the paradigm

 

•  Staff  (quality and quantity 
development, wellbeing, 
compensation)

• Processes and standards
•  Financial effi  ciency and 

procurement
• Revenue assurance
•  Technical support (hardware, 

software, premises)
•  Protection (physical, legal)

Message (information 
and experience off ered) 
to customer

Administration – Corporate aff airs 
– Finances – Human resources 
– Legal – Internal audit  – IS/IT
– Supply chain

What he 
thinks/says 
(perception)

Financial counterpart

What he does 
(behaviour)

Profi tability and valuation

• Gross Margin
• Contribution Margin
• EBITDA Margin
• Profi t After Tax
• Enterprise value

P4

Brand evaluation

• Awareness
• Preference
• Attributes
• Affi  nity
• Imagery
• Satisfaction

P1

Subscribers' metrics

• Penetration
• Adoption
• Market position
• Loyalty

• Usage pattern
• Revenue

P2

Usage/Revenue metrics P3

• Dealers and retailers
• Handset market  
•  Substitution products

PESTEL analysis
• Political
• Economical  
• Social and cultural
• Technological
• Ecological
• Legal

•  Competition landscape
•  Competition intensity
•  Competition positioning
•  Competitors' initiatives

Country Telecom Sector:
• Mobile penetration
• Teledensity
• Penetration per household
• Subscribers/km2

• SIM/user
• Number of operators
• HHI index
• C2 index
• Top 2 players share
• Mobile revenue/GDP
• Market ARPU (nominal)
• Market ARPU (PPP adjusted)
• ARPU % of disposal income
• Local price per minute
•  Pricing long distance/local 

price ratio
•  Average interconnection rate

MTN value proposition

•  Consumer market: gender, 
age, level of income, social 
economic class, region, etc

•  Business market: sector, size 
of the company, etc

• Connectivity
• Flexible/aff ordable pricing
• Cost control
• Service quality
• Recognition
• Game, entertainment, fun
• Effi  ciency
• Support, etc
•  (*) These needs (indicative 

list) may vary according 
to the type of customer 
(consumer, business, etc)

Marketing:
• Product/VAS portfolio
• Pricing
• Advertising
• Brand and sponsorship
Commercial:
• Distribution coverage
• Commissions scheme
• Dealers management
Network:
• Network coverage
• Network capacity
• Network quality
Customer Service:
• Customer support
• Billing, etc.

Cost of Sales (COS)
• Recharge voucher
•  Commissions and distribution
• Handsets
• Interconnect
• Regulatory fees
• Roaming
• SIM cards/packs

Operational Expenditures (OPEX) (*)
• Advertising, promotion, PR
• General  
• Maintenance
• Management fees
• Rent and utilities
• Salaries and staff  costs
• Other expenditures
(*) Excluding cost of sales

• Brand presence
• Brand health
• Brand image
• Brand drivers
• Brand equity

Capital Expenditures (CAPEX) (**)
• Network equipment
• Information systems  
• Software
• Leasehold improvements
• Motor vehicles
• Land and buildings
• Other equipment
(**)  Handled via amortization and 

depreciation in the income statement

• Gross connections
• Churn (volume/non-volume)
• Net additions
• RGS
•  Market share and associated 

metrics

• Network 1: operator
• Network 2: technology 
• Devices
•  Products/VAS adoption (GSM, ISP, retail 

banking, etc)

• Service revenue
• Other revenue
• ARPU/ASPU
• MOU, call length
•  SOI, SOR, call distance

• Voice
• Messaging data 
•  Non-messaging data/content

Costs

• COS   
• Other OPEX
• CAPEX

( * ) CLV = ∑ [V(t) *S(t) *D(t)], where V(t) stands for customer's value overtime (initial and future revenue, initial 
and future costs, infl uence value), S(t) is a survival function which describes the probability the customer will still 
be active at time t, D(t) is a discounted/actualisation factor that aims at integrating the time value of money.

Support-departments

Needs Values

Other external infl uences

• Macro-environment
• Direct competitors
• Other actors of the market
• Other markets

The process that leads to such a graph starts by making use of the fundamental equation of customer lifetime 
value (*) in a search of maximisation by playing with its key controllable parameters:
* Loyalty/retention factor (St) represented by a score given to each subscriber in the base. 
Such a score may be generated by a churn prediction model based on usage pattern and profi le, and with the 
help of data mining techniques like decision trees, artifi cial neural networks, memory-based reasoning, etc (see 
pillar 4).
* Value (Vt) provided by each customer as a result of the revenue generated and the cost requested for his/her 
acquisition, retention and development (see pillar 3 below).

Once each subscriber has been allocated into one specifi c quadrant of the map, the next step consists in the 
elaboration of micro-segments of subscribers in order to develop a customised off er, and then to reach the third and 
fi nal stage of the fl ow: mass marketing – target marketing – CRM.

Don’t forget that activities relating to segmentation are not defi nitive. Each business issue (value management, 
loyalty/retention, new product/VAS, etc) requires a segmented approach.

P1: Performance on brand     P2: Performance on subscribers     P3: Performance on revenue     P4: Performance on profitability
GPS (global performance score) = f (P1,P2, P3, P4)     IHM (index of harmonious management) = variance (P1,P2, P3, P4)   

• Marketing
• Commercial (S&D)
• Network group
• Customer services

Profi le

Decision

Customer Knowledge Map

Paradigm of telecoms industry
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Unlocking the paradigm

For an illustrative purpose, we may observe that the customer’s decision/action in P2 (subscriber indicators) 
can be measured through metrics like gross connections, proportion of the multiSIMs, churn/loyalty figures, 
market share, etc. Note also that support-departments (finance, HR, legal, etc) are invaluable for the delivery of 
a company’s value proposition.

This diagram also makes it clear that the delivery of MTN’s value proposition implies costs (COS, OPEX, CAPEX) 
to be subtracted at various stages from revenue in order to obtain margins as traditionally depicted within an 
income statement. 

The performance metrics P2, P3 and P4 may be combined into a composite index in order to get an indicator 
that reflects company financial performance. The latest is then compared longitudinally with P1 in order to 
determine the positive (pull) or the negative (drag) impact of the MTN brand (value proposition and so on) 
upon company financial performance, and then to identify factors that require corrective action(s).
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The global paradigm of telecoms industry
The importance of customer centricity

It is important to remind that customer centricity refers to the orientation of a company to the needs and behaviours of its 
customers, rather than internal drivers (such as the quest for short-term profit).
A customer-centric approach assists any organisation to build important relationships with its customers being both internal 
and external. Through this approach the customer becomes the central platform the organisation operates from and any 
decisions taken are viewed from the customer point of view.

If we focus upon external customers, the first diagram on page 18 highlights the diversity of the interactions between a 
telecoms company and its customers. Below are more details about these interactions:

• Geographic coverage: national spread, on-the-road coverage, in-building coverage, ease of connecting, etc.
• Usage: voice clarity, SMS delivery, data connection, etc.
• Buying experience: distribution coverage, professionalism of salesmen, availability of POS material, etc.
• Communication: ease of understanding adverts, convincing quality, ease of remembering, etc.
• Image of the company: credibility, innovativeness, infrastructures, social responsibility, loyalty and rewards, etc.
• Cost and affordability: price levels (on-net and off-net), price flexibility, etc.
• Recharging experience: speed of recharge process, recharge voucher options, ease of activation, etc.
•  Inquiry and problem resolution (service centre, call centre, IVR service): waiting time, balance inquiry, user friendliness, 

efficiency of handling problems, etc.
• Activating and loading: ease and speed of activation, adequacy of information to get started, etc.
• Roaming services: amount of deposit, ease of usage of the services, ease of understanding bills, etc.
• Billing and payment: ease of understanding bills, accuracy of bills, timely delivery of bills, etc.
• Value-added services: ease of understanding, reliability, ease of use, diversity, etc.
• Winning-back and activation: process of reactivation, process of welcome-back programme, etc.
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The importance of customer centricity

More importantly, the map shows that all the 
departments in the company should be involved in 
the delivery of customer experience. 

For instance, not surprisingly network is directly 
involved in geographic coverage or value-added 
services. But marketing, corporate affairs and human 
resources are concerned with communication, image 
of the company; while customer relations have to 
deal with enquiry and problem resolution.

Sphere of
customer
centricity

Sphere of Customer Centricity

Buying experience

Roaming services
Customer relations

Sales and distribution Enquiry and problem resolution

Finance

Corporate affairs

Communication

Human resources

Cost and affordability
Marketing

Value added services
Network

Geographic coverage

Usage

Activating and loading

Recharging experience

Facteur 2 – 24.57%

Facteur 3 – 36.00%

Image of the company

Winning-back and activation

Billing and payment2

1

0

-1

-2

0-1.5 1.5

Proximity between company’s departments and customer centricity variables
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Customer centricity and CRM

Customer knowledge map as evidence of customer centricity approach

In a customer centricity frame of mind (base of CRM), the customer strategic map depicted on the bottom right of the diagram 
page 15 is the ultimate tool that assesses whether an Opco does really know each of its subscribers. Building this chart is the 
evidence that the company is able to provide a significant granularity of information about each subscriber: his/her structural 
profile, his/her usage pattern, his/her net value, his/her loyalty index, his/her needs and aspirations, the means in order to 
communicate with him/her, etc; and then to build a customised offer based on an effective micro-segmentation.

This graph/approach (that can be extended to the full market) should lead to a granularity in customer knowledge that only 
makes it possible to drive a telecoms business with the level of precision generally observed in Formula One squad. And this is 
not possible without a perfect utilisation and automation of the tools and techniques belonging to market research and data 
mining due to the tremendous amount of variables involved in customer knowledge.

The process that leads to such a graph starts by making use of the fundamental equation of customer lifetime value (see 
page 20) in a search of maximisation by playing with its key controllable parameters:
•  Loyalty/retention factor (St) represented by a score given to each subscriber in the base. Such a score may be generated by 

a churn prediction model.
•  Value (Vt) provided by each customer as a result of the revenue generated and the cost requested for his/her acquisition, 

retention and development.

Once each subscriber has been allocated in one specific quadrant of the map, the next step consists in the elaboration of 
micro-segments of subscribers in order to develop a customised offer, and then to reach the third and final stage of the flow 
“Mass marketing – Target marketing – CRM”.

Bear in mind that activities relating to segmentation are not definitive. Each business issue (value management, loyalty/
retention, new product/VAS, etc) requires a segmented approach. In other words, we’ll have different segments of churners, 
several sub-segments of low-end users, etc.
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Customer centricity and CRM

The generic definition of the 
concept of customer 

relationship management is 
quite simple...

The customer lifecycle has three stages:
1. Acquisition: Acquiring new customers.
2. Retention: Retaining good customers.
3. Development: Increasing revenue from existing customers.

As depicted below, customer relationship management (CRM) is a process that manages all the interactions between a 
company and its customers during their whole lifetime. In practice, that is using information about customers and prospects to 
more effectively interact with them, at all stages of your relationship with them, in a way that helps the company to achieve its 
targets in three perspectives:

1.  Commercial: increase subscriber base and 
market share.

2. Economic: maximise revenue and ARPU.
3. Financial: increase EBITDA and profitability.

Then...

Ultimately, the goal is to maximise the generic equation of customer lifetime value (CLV):
CLV = S [V(t) * S(t) * D(t)], where V(t) stands for customer’s value over time (initial and future revenue, initial and future costs, 
influence value), S(t) is a survival function which describes the probability the customer will still be active at time t, D(t) is a 
discounted/actualisation factor that aims at integrating the time-value of money.

Understanding the concept of customer relationship management is very important before we close this section. And this 
requires having the customer lifecycle in the background. The section below enables the grasping of these concepts.
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...But a misunderstanding 
has led over time to a 

reduction of the area of 
CRM...

Therefore, other concepts 
have been developed...

Two kind of reductions have been observed:
•  Reduction of the dimension: In many companies, CRM is believed to perform 

loyalty programmes only.
•  Reduction of the activities: In many companies, CRM activities belong to one 

department only (generally marketing or customer relations).

These new concepts aim mainly at focusing on the limitations brought by a bad or a 
partial application of the generic concept of CRM. For instance, we have concepts like:
•  Customer value management (CVM) used by Research International and that focuses 

on the value-dimension of CRM.
•  Customer lifecycle management (CLM) used by McKinsey, and which raises the 

lifetime-dimension of CRM.
•  Customer planning management (CPM) which insists on the organisational and 

cross-functional dimension of CRM.

These approaches are nevertheless useful in the fact that they contribute to spreading 
the customer centricity frame of mind across the decision process of telecoms 
companies.
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Customer centricity and CRM

Conclusion: the reality is that a perfect application of the whole area highlighted by the generic concept of CRM 
does not need the creation of other concepts.

“Everything is in the concept; you just need to do everything properly”.

The customer lifecycle has three stages that have 
to be addressed via CRM:
1.  Acquisition: acquiring new interesting customers.
2.  Retention: retaining good customers.
3.  Development: increasing revenue from existing 

customers.

Matching Analytics with CRM means performing 
the following activities:
1.  Segmentation (multi-criteria and for each 

business issue: usage pattern, churn, etc).
2.  Campaign management for each micro-

segment.
3.  Up- and cross-selling.
4.  Churn prediction and loyalty programmes.
5.  Targeted communication (ATL and BTL).

As we can see in the two diagrams above, building a customer strategic map is the first step that makes it possible to move 
from mass marketing to target marketing and ultimately to real CRM.

Real CRM should involve all the departments that contribute actively in the definition of the company’s value proposition 
(marketing, sales and distribution, customer relations, network). But the input from the other departments should not be 
neglected according to the role they have to play in a customer centricity perspective as depicted in the diagram on page 18.
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Top KPIs for mobile telecoms operator
Introduction

Key performance indicators (KPIs) are a set of critical measures of the performance of a business.

The fact remains that you need to know your current state of performance before you can look at a means to 
improve it. Measurement provides you with information on the status of any performance. It represents a 
feedback mechanism, indicating what is working well and what is not. But the trick lies in figuring out exactly 
what you need to measure. 

The present section aims at providing managers with a non-exhaustive list of 150 metrics that make it 
possible to understand the way the business of mobile telecoms functions.  With this, we would like to help 
managers to work together towards achieving business goals, by understanding the metrics pertaining to 
different areas of the business.
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Top KPIs for mobile telecoms operator
Introduction

This list of 150 business metrics could serve as a basis for anyone who might wish to develop his own through a given level of 
granularity and dimensionality.

Each metric is grasped via four items: 
•  A comprehensive definition.
•  The formula(s) commonly used by mobile operators over the world.
• A few hints in order to ease the interpretation, as well as significant values observed in Africa and the Middle East.
•  Some limitations regarding the use of the indicator.

These figures (observed in 2009 and 2010) may help you to identify whether your Opco is a positive or a negative outlier (*).

The KPIs that follow are grouped into five categories.

Source: Informa Telecom-WCIS, BMI, EIU,  Arab Advisor, Pyramid Research, Ovum, MTN Data and competitors annual reports (Etisalat,  France Telecom, 
Orascom, Vodafone, Zain).

(*)  Some of the distributions are strongly skewed (RGS, ARPU, ratio subscribers/employee, etc); and in these particular cases, it is obviously difficult to extrapolate 
the mean as well as the median.

Financial and valuation (FV)Financial and valuation (FV)
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Metrics related to the overall telecoms sector give clues about market size and structure, as well as competition landscape and 
regulatory features.

Mobile penetration

Definition Formula Interpretation Limitations

Indicator of mobile 
market maturity.

•  Mobile penetration = 
Number of mobile active 
SIMs in the market/total 
population.

•  A penetration above 100% is 
an indication of market 
saturation.

•  This metric should also be 
monitored on a regional 
basis.

•  Variants of the formula may 
consider useful population, 
addressable market, etc.

•  May provide a wrong 
indication about market 
maturity if the proportion of 
multiSIMs owners is high.

•  It does not initially consider 
the useful population (age 
group).

Teledensity

Definition Formula Interpretation Limitations

Indicator of 
telecoms market 
maturity.

•  Tele-density = Number of 
mobile active SIMs + fixe 
lines in the market/
population.

•  A penetration above 100% is 
an indication of market 
saturation.

•  One should also determine 
the ratio between mobile 
and fixe lines penetration.

•  May provide a wrong 
indication about market 
maturity if the proportion of 
multiSIMs owners is high.

Penetration per household

Definition Formula Interpretation Limitations

Indicator of mobile 
market maturity.

•  Mobile penetration = 
Number of mobile active 
SIMs in the market/total 
number of households.

•  Can be compared with 
penetration of high-tech 
equipments, but also  
household ones.

•  May provide a wrong 
indication about market 
maturity if the proportion of 
multiSIMs owners is high.
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In order to illustrate these metrics, we provide the trends for two African markets below: Gabon and Nigeria. In addition, two 
charts give an overview of mobile penetration in Africa and the Middle East, currently and in terms of the trend over the 
coming years.

We can observe that in 2006, 72% of African countries had a mobile penetration below 25%. In 2014, 20% should exceed 100% 
penetration. On the other hand, Middle East seems to be near the maturity phase, as two out of three countries have already 
exceeded 75% penetration.
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Mobile market share index (MMSI)

Definition Formula Interpretation

Indicator of relative 
mobile penetration 
of a country in its 
region.

•  MMSI = Share of total lines/
share of total population 
within a regional context.

•  An index value above 100% indicates that the country’s share of 
cellular lines is more that its share of population; this means a 
market whose development is above the regional average, 
penetration-wise.

Subscribers/km2

Definition Formula Interpretation

Indicator of mobile 
penetration.

•  SPM = Subscribers/area. •  The analysis should be done along with distribution coverage as 
well as network geographic coverage.

Prepaid penetration

Definition Formula Interpretation

Indicator of 
prepaid 
importance.

•  PP = Prepaid subscribers/
subscriber base.

•  Indicator of ARPU potential.
•  Indicator of the importance taken to distribution.
•  The higher this metric the higher the potential vulnerability of 

the subscriber base as prepaid churn is generally higher than 
postpaid’s.

Number of SIM/user

Definition Formula Interpretation

Indicator of SIM 
penetration per 
individual.

•  SIM/user = Number of active 
SIMs/number of active 
subscribers.

•  Gives an indication about the real mobile penetration in the 
market.

•  The analysis should be done along with pricing initiatives.
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Herfindahl-Hirschmann index (HHI)
Definition Formula Interpretation Limitations
HHI measures the 
intensity of a 
competition by 
considering the 
size of the 
operators.

•     HHI = S [ (100 x MSi)2 ] 
with MSi as market share 
operator i. 

•  A small index indicates a 
market where competitors 
have almost the same market 
share, hence an intensive 
competition.

•  The more HHI is close to 
100%, the less the 
competition can be 
considered as intensive in 
the market, and the more 
there is a risk of single 
operator dominance.

•  The formula considers only 
one indicator (market share).

•  There would be a confusion 
between concentration and 
competition intensity.

C2 index
Definition Formula Interpretation Limitations
Indicator of 
competition 
intensity.

•  C2I = [ (1+ σms/μms).(1+ 
σetr/μetr).(Ln(Pen) ]/S (Msi)2.

•  The parameters are:  the 
number of competitors; 
market shares; variability in 
market shares; mobile 
penetration; variability of 
“effective tariff rate”.

•  The higher the index (C2i) 
the stronger the competition 
intensity.

•  Difficult to use due to some 
parameters that are not 
always available from 
competitors.

Top 2 players share
Definition Formula Interpretation Limitations
Indicator of 
competition 
concentration.

•  TTPS = Sum of market shares 
top 2 operators.

•  The higher the TTPS the 
higher the potential that the 
leaders have to drive the 
market.

•  Has only to be considered at 
the quick estimation of 
market concentration.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 
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Simulator pack The CD included at the end of this handbook contains a ” competition intensity calculation” module.
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Bahrain Côte d’Ivoire Qatar
Batelco 50.9% MTN 35.1% Q-Tel 89.7%
Zain 49.1% Orange 33.6% Vodafone 10.3%

Moov 16.9%
Egypt Koz 11.6% Zambia
Mobinil 43.1% Green 2.8% Bharti-Zain 68.3%
Vodafone 42.5% MTN 27.1%
Etisalat 14.4% Cell Z 4.6%

Below is an illustration of how to determine HHI and how to compare this metric with the one that reflects top 2 players shares 
in five countries: Bahrain, Côte d’Ivoire, Egypt, Qatar and Zambia (*).

More generally, the chart below gives an overview of the competition intensity for top-60 countries in Africa and the Middle 
East. Four clusters are identified, ranked from very high competition intensity (low HHI) to weak competition (high HHI). Note 
that markets in a situation of monopoly (HHI = 1) have been excluded from this analysis.

(*) Analysis based on figures provided by Informa Telecoms and Media as at June 2010.

Example of HHI and top 2 players’ shares
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Mobile revenue/GDP

Definition Formula Interpretation Limitations

Contribution of 
telecoms to 
country’s health.

•  Revenue of mobile 
operators/total GDP.

•  May help to measure the 
maturity of telecoms market.

•  Low accuracy in emerging 
markets if informal sector 
plays a strong role in the 
economy.

Market ARPU

Definition Formula Interpretation Limitations

Average revenue 
generated by each 
customer in the 
market.

•  Market ARPU = � 
(ARPUi x RGSi)/market size. 

•  Gives an indication about the 
potential of profitability and/
or attractiveness of the 
market.

•  Needs to be analysed 
through voice/data.

•    Can be diluted by the ratio 
SIM/user.

•  In a market of more than four 
operators, median ARPU is 
sometimes a better indicator 
of market ARPU.

The chart depicts metrics concerning revenue/
ARPU for each region over the world.

We can notice that emerging markets (Africa, 
Americas, Asia-Pacific and Middle East) have low 
ARPU, but a higher potential growth of revenue.
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Data penetration
Definition Formula Interpretation
Revenue coming 
from data rather 
than voice traffic.

•  DP = (SMS + other data)/
revenue.

In other data are generally 
included MMS, VOIP, music and 
video.

•  Which revenue sources have most room to grow depends on 
current market conditions which currently vary quite widely 
from country to country. 

Pricing ratios
Indicator Formula/definition Interpretation
•  Local price per 

minute
•  A comparison needs to be done between nominal price and 

effective tariff rate. In addition, unitisation factor has to be 
calculated.

•  In-out ratio •  IOR = Pricing long distance/
local price. 

•  Termination 
rate (aka 
interconnect 
rate)

•  Termination rates are the 
charges which one 
telecommunications 
operator charges to another 
for terminating calls on its 
network. 

•  A deep analysis should include effects of fixe vs mobile, 
international, roaming, etc.

Price is a fundamental indicator in telecom industry. 
And then it may be handled at a macro level (for country 
analysis) or at a micro level (as a lever for competitors’ 
initiatives). Below are three metrics to consider at a 
macro level.

The chart indicates that Africa and India have the lowest 
data penetration, but the highest growth potential.
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Subscribers Market position Brand 
performance

Usage Revenue Distribution

•  RGS
•  Churn rate
•  Rotational 

churn rate
•  Customer 

lifetime

•  Market share
•  Value share
•  Share of talk
•  Relative market 

share
•  Marginal 

market share
•  Contestable 

share

•  Top of mind
•  Total 

spontaneous
•  Aided 

awareness
•  Share of voice
•  Brand 

preference
•  Brand affinity
•  Brand health 

score
•  Brand index
•  SOUL
•  Brand equity

•  MOU per user
•  Number of calls
•  Call duration
•  Sphere of 

influence
•  Sphere of 

reception
•  Return call 

index
•  Average 

max-distance
•  Number of 

days call
•  SMS/subscriber

•  ARPU/ARPS
•  ARPM
•  ARPC
•  Marginal ARPU
•  MRPM

•  Number of 
outlets

•  POS/km2

•  POS/inhabitant
•  Revenue/POS
•  Handling stock
•  Share in shop 

handling
•  Purchase stock 

volume
•  Forward stock 

volume

Besides these global KPIs, managers may develop proper metrics pertaining to customer disposition funnel and product 
evaluation: advertising awareness, understanding rate, trial and adoption, innovation rate, etc.

Marketing and sales KPIs aim at measuring how actors in the market behave; should they be the operators and the retailers 
(performance) or the customers (usage and attitude).

The above can be handled via indicators pertaining to subscribers, market position, brand performance, usage, revenue and 
distribution.
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1. Subscribers

RGS

Definition Formula(*) Interpretation Limitations

Number of active 
subscriptions.

•  Closing RGS = Opening RGS 
+ gross connections – churn.

(*) In some Opcos, the formula may also 
integrate deactivations (dormancy) and 
reactivations.
(*) We also have to distinguish between 
total subscribers and proportionate 
subscribers (proportion of the Group 
shareholding).

•  Good indicator of company’s 
growth.

•  Fundamental indicator for the 
comparison of operators’ 
relative position.

•  Composite indicator for 
which components (gross 
connections, churn, net adds) 
also need to be monitored.

•  Sometimes difficult to use for 
comparisons due to various 
policies in terms of access 
window (30, 60, 90, 120 days).

We can observe that despite similar sizes in the number of 
subscribers, MTN Cameroon and MTN Côte d’Ivoire are very 
different in terms of recruitment and loyalty performance. 
Such difference may have a strong impact on operational 
efficiency and profitability.

The chart below shows that in Africa and Middle East, about 
83% of Opcos have less than 5 million active subscribers as 
at end of 2010.

Comparative evolution of RGS for MTN Cameroon and 
MTN Côte d’Ivoire (period: January to October 2010)
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Churn
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Churn rate

Definition Formula Interpretation Limitations

Measure of 
customer attrition.
Proportion of 
subscribers to a 
service who cancel 
it. This is an 
indicator of 
customer 
retention.

•  CR = Cancellations of the 
month/opening RGS.

•  CR higher in prepaid than in 
postpaid. In Africa and 
Middle East, 80% of Opcos 
have a churn rate between 
2.9% and 4.7% per month.

•  Base of other indicators of 
customer loyalty: volatility 
ratio, churn index, customer 
lifetime, customer half-life, 
etc.

•  Comparisons between 
operators difficult due to 
different definitions.

•  Needs to be completed with 
the help of market research 
in order to identify the 
proportion of voluntary and 
involuntary churners.

Churn rate can serve for defining a survival function.
Let’s suppose an opening RGS of 3 million subscribers, and a monthly churn rate of 2.6%. The survival function will have the 
following shape: S (t) = 0.974^t.
The graphs below represent such a function.
Based on the figures above, it appears that the requested annual growth rate of RGS is 27.1%!
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Rotational churn rate

Definition Formula Interpretation Limitations

There are those who see 
promotions that only 
apply to new customers 
and make the effort to 
take the opportunity to 
“disconnect – reconnect” .

•  CR = Cancellations/
opening RGS.

•  The “disconnect - reconnect” 
effect represents generally 
about 30% of total churn; 
and it is strongly correlated 
to gross connections curve.

•  Needs a strong data 
depository (eg data 
warehouse) for monitoring 
purpose.

Customer lifetime

Definition Formula Interpretation Limitations

Total length 
of the 
relationship 
with a 
customer.

•  CLT = 1/
monthly 
churn rate.

 Then CLT is  
 obtained in  
 months.

•  Fundamental 
indicator for 
financial 
analysis and 
evaluation 
CAPEX.

•  Difficult to 
determine due 
to the impact of 
various 
categories of 
churners.

When looking at the group of churners the reasons for attrition 
are very diverse: 
•  Fake acquisitions: There are customers that have benefited 

from an acquisition promo and are now looking ahead for new promos. 
•  Rotational churn: There are those who see promotions that only apply to new customers and make the effort to take the 

opportunity to “disconnect – reconnect”.
•  Bad payers: There is always a group of bad payers that is forced to churn. 
•  Real churners: Loyal customers that choose to churn. 
When talking retention, the last group is the main group to target with marketing initiatives.

Curve of customer lifetime based on churn rate
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Simulator pack The CD included at the end of this handbook contains a “customer lifetime calculation” module.
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2. Market Position metrics

The usefulness of metrics regarding market position is obvious when it comes to assessing if a company, which meets its 
internal targets, really performs well or whether the performance observed is due to a very good economic situation.

Market share (MS)

Definition Formula Interpretation Limitations

Share of 
subscribers in the 
market.

•  MS operator i = Number of 
subscribers operator i/total 
number of subscribers in the 
market. 

•  Classic indicator of market 
position.

•  In a market with more than 
two operators, MS above 
50% for absolute leader, 
relative leader being below.

•  Does not allow comparisons 
between markets that have a 
different number of 
competitors.

•  Needs to be corrected with a 
factor that integrates the 
multiSIMs syndrome.

Value share (VS)

Definition Formula Interpretation Limitations

Share of revenue in 
the market.

•  VS operator i = Total revenue 
of operator i/total revenue of 
the market.

•  Provides a better 
appreciation of market 
position.

•  In a market with more than 
two operators, VS above 50% 
for absolute leader, relative 
leader being below.

•  Very hard to monitor with 
accuracy on a monthly basis.

•  Problem if the structure and 
the model of revenue are 
different from one operator 
to another.

Marginal market share (MMS)

Definition Formula Interpretation Limitations

Indicator of the 
share in market 
growth.

•  MMS operator i = Net 
additions operator I / total 
net additions in the market.

•  Useful for the prediction of 
medium-term market 
position.

•  Does not consider the 
potential impact of churners.
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Relative market share (RMS)

Definition Formula Interpretation Limitations

Market position 
compared with the 
main competitor.

•  RMS  operator i = Number of 
subscribers operator i/
number of subscribers of the 
main competitor.

•  The main competitor may be 
the number 2 (if you are the 
leader), or the leader (if you 
have any other position).

•  Useful when a change occurs 
in the number of 
competitors.

•  Useful for the comparison of 
Opcos of different markets.

•  The threshold is 1 (leader is 
above, non-leader is below).

•  Problem when we observe a 
switch of the positions 
betweens two big operators.

The four indicators above are the most important for determining company’s market position. They should be monitored and 
analysed at least on a monthly basis (some advanced companies are able to get estimations of these metrics on a weekly and 
even daily basis).

In addition, other indicators of market position can be monitored on a quarterly basis. Share of talk (see below) is an example; 
but others exist such as contestable share of user loyalty (SOUL).

Share of talk (ST)

Definition Formula Interpretation Limitations

Share of usage in 
the market.

•  ST  operator i = Total traffic of 
operator i/total traffic of the 
market.

•  Provides a better 
appreciation of market 
position for marketing value 
proposition.

•  In a market with more than 
two operators, ST above 50% 
for absolute leader, relative 
leader being below.

•  Very tough to monitor with 
accuracy on a monthly basis.

•  Less and less significant 
when the part of voice in 
total revenue moves down.
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The tables below indicate how to calculate the various indicators of market position.

The indicators that will serve in this calculation appears in the first table.

Quarter 1 Quarter 2

RGS Tariff Revenue RGS Tariff Revenue

Alpha Mobile 2,500,000 $0.18 $18,000 2,850,000 $0.17 $19,703

Gamma Cell 1,900,000 $0.19 $13,718 2,050,000 $0.18 $14,580

Sigma Telco 800,000 $0.20 $5,920 1,100,000 $0.17 $6,919

The second table gives the results of the calculation for five metrics of market position in quarter 2: Market share, share of talk, 
value share, relative market share and marginal market share.

This example shows that all these indicators can be calculated for any period, but marginal market share requires two 
consecutive periods.

Market share Share of talk Value share Relative market 
share

Marginal market 
share

Alpha Mobile 47.8% 48.9% 48.0% 1.36 45.8%

Gamma Cell 35.1% 34.0% 35.3% 0.74 29.2%

Sigma Telco 17.1% 17.1% 16.7% 0.36 25.0%

With these indicators, it becomes possible to estimate the strategic positioning of the competitors and to predict short-term 
market shares.
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3.  Brand performance 
metrics

Top of mind awareness (TOMA) Brand Performance can be assessed with metrics pertaining to awareness, as well as 
indicators of another kind.

Definition Interpretation Limitations

People quoting the brand in top 
position.

•  Needs to be compared with indicators 
of market position in order to detect 
drag effect or pull effect.

•  The value is sometimes wrongly 
assimilated to a good market position 
(awareness is not affinity). 

Total spontaneous awareness 
(TSA)

Definition Interpretation Limitations

People quoting the brand 
spontaneously.

•  Needs to be compared with indicators 
of market position in order to detect 
drag effect or pull effect.

•  The value is sometimes wrongly 
assimilated to a good market position 
(awareness is not affinity). 

Aided awareness (AA)

Definition Interpretation Limitations

People knowing the brand (with 
or without recall).

•  Needs to be compared with indicators 
of market position in order to detect 
drag effect or pull effect.

•  In a mature market, an AA score below 
95% should be a warning.

•  The value is sometimes wrongly 
assimilated to a good market position 
(awareness is not affinity). 

Share of voice SV = Total marketing-communication expenses of the company/total marketing-
communication expenses in the market.
When financial data are not available, we used to consider indicators such as total outdoors 
surface, number of press inserts, etc.
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The example below indicates how to calculate the various indicators of company awareness. As we can see in the chart: 
•  All of the competitors have a very strong aided awareness (above 90%), but significant differences appear when it comes to 

total spontaneous and top of mind.
• Psi Mobile has a strong loss ratio from aided awareness to total spontaneous, compared with Beta Telco (-43% vs -35%).

0% 25% 50% 75% 100%

Awareness scores

Alpha Cell

Beta Telco

Psi Mobile

Total spontaneous Top of mindAided awareness

96%

92%60%

72%

52%24%

32%

44%

92%
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Non-awareness ratios

Metric Formula and interpretation

Brand preference This is the key indicator of customer judgement.

BP = Relative number of people who like or recommend the brand.

Brand affinity The strength of the relationship that a brand has with subscribers (loyalty and commitment).

BA = Relative number of people who have a strong relationship with the brand.

Brand health score Aims at determining whether brand has a « pull » effect (BHs>1) or a « drag » effect (BHS<1) on 
market share.

BHS = Brand share/market share.

Brand index Degree of which brand plays a role in driving and securing demand for the brand.

The methodology involves three steps:
•   Determination of the importance of each key decision purchase criteria (drivers of demand).
•    Determination of the contribution of the brand versus other intangibles in making each driver 

effective.
•    Consolidation of the role of brand by calculating the brand index.

Brand equity Value (goodwill) of the brand in the market.

Marketing approach: Brand consists of both a functional element and an emotional or associative 
element. 

•  Conjoint analysis is useful for understanding how functions drive value. Sensory-emotional 
research helps to understand how and what elements are diving this additional emotion values.

Financial methods underline (directly or indirectly) the goodwill, that is viewed as the combination 
of all those factors that permit a company to earn above-average profits.

In order to overcome the main limitations of brand awareness metrics (the confusion one might make between good 
awareness and effective image assessment), various other brand metrics have been developed over time.
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4. Customer usage metrics

Monitoring customer usage metrics is the key for building company’s value proposition as they constitute the direct result of 
operators’ initiatives. 
For a deeper understanding of customer behaviour and usage patterns, the metrics presented here should integrate the 
following:
•  Extension to SMS/data usage, with the same frame of mind.
•  Concern both outgoing and incoming usage.
•  Analysed by time band (peak, off-peak), by tariff plan, by destination (on-net/off-net, domestic/international), etc.

Traditional usage metrics

Indicator Definition Interpretation

MOU per user •  MOU/user = Total traffic/average 
RGS.

•  This is the fundamental metric of pull-marketing 
assessment. All the other usage metrics are just a 
detailed split of MOU per user.

•  Outgoing MOU should be tracked by billed, billable 
and actual, as well as for unitisation factor.

•  Usage metrics should be monitored according to 
outgoing and incoming.

Number of calls •  Total number of calls made by the 
user during the month.

•  This metric (along with call length) is the one to play 
with in order to drive MOU per user.

Call length •  Aka call duration: This is the 
average duration of calls made.

•  CL (in seconds) = MOU per user x 
60/number of calls.

•  See above.
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Traditional usage metrics

Indicator Definition Interpretation

 Sphere of 
influence (SOI)

•  Number of distinct persons 
called during a month.

•  This metric (along with SOR and SOA) is the basis of social 
network analysis.

•  Can be used for churn prediction based on links analysis.

 Sphere of 
reception 
(SOR)

•  Number of distinct persons 
that called during a month.

•  This metric (along with SOR and SOA) is the basis of social 
network analysis.

•  Can be used for churn prediction based on links analysis.

 Sphere of 
activity (SOA)

•  Number of distinct persons 
that called or that have been 
called during a month.

 Return call 
index

•  RCI = Ratio SOI/SOR. •  Helps to identify the profile of the subscribers, either “callers” or 
“receivers”.

 Call distance •  Average time distance 
between one’s calls.

•  Helps for micro-segmentation according to the variant: Average, 
max and min.

 Number of 
days

•  Total number of days when 
calls are made or received.

 Call ratio •  Proportion of calls which has 
been made by each 
customer with more than 
one day time distance to his/
her total number of calls.

•  A specific offer can be developed according to the various 
profiles identified.

The three customer usage metrics presented on the previous pages are the classic indicators every telecom company monitors 
on a regular basis. But in order to implement more impactful marketing initiatives, we need to take the customer usage metrics 
to another level. Below are a few other metrics to consider in this regard.
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Illustration of the importance of customer usage metrics:

The example below shows to what extent a given level of MOU/user can lead to three different customer profiles.
Let us consider a company for which MOU/user stands at 80 minutes on average. It is important to start the analysis by a 
decomposition of the MOU equation as depicted below. 

MOU per user  = SOI  x  number of calls per user  x  call length

Case 1:  MOU = 80  x  1.5  x  40  =  4,800 seconds = 80 minutes
In this case, we can imagine that the user may be a call box (payphone) as the sphere of influence is high.

Case 2:  MOU = 12  x  5  x  80 = 4,800 seconds = 80 minutes
This case may pertain to a businessman according to the call duration.

Case 3:  MOU = 4  x  20  x  60  =  4,800 seconds =  80 minutes
This case serves to depict the jeopardy in launching an initiative such as “friends and family” due to the weak SOI.

This example illustrates why a higher level of granularity is necessary in the building of marketing tactics.
Another illustration is presented on the next page.
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Illustration of the utilisation of customer usage metrics in data mining:

Customer usage are mainly used as input data while conducting advanced analyses during a data mining project: 
Summarisation during an exploratory data analysis, building of clusters, running of a prediction model, etc.

Below is an example of clusters built during a segmentation project under SAS Enterprise Miner.

As we can see concerning subscribers from segment 2, which is the second in terms of the size (just after segment 8):
•  Ratio SOI/SOR is 0.91 (column 14), then these are mainly call receivers.
•  Ratio Peak/off-peak is 2.8 (column 15), then they make almost three times more calls during peak period than during 

off-peak.
•  With a total MOU/user at 53.5 (last column), they are very low-end users compared with the other segments. Etc.

The profiles identified will serve for building a customised value proposition.
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5. Revenue metrics

Near the building of a strong brand identity and the reinforcement of market position, marketing and sales are also strongly 
responsible of providing Revenue for the company.
Monitoring should concern various items: prepaid/postpaid, interconnect, roaming, airtime, voice/data, split by region, by 
destination (on-net/off-net, domestic/international), by tariff plan, by segment of customers, etc. 
Apart from overall revenue, it is quite important for a company to track revenue per unit with the help of the metrics 
described below. Without such a monitoring, it is extremely difficult to understand the factors that drive revenue, and to 
build a rational value proposition.

Average revenue per user (ARPU/ASPV)
Formula Interpretation Limitations
•  ARPU = Total revenue/average RGS.
•  ARPU = Total network revenue/

average RGS.
•  ASPU = Total outgoing revenue/

average RGS.

•  This is an indicator of the quality of 
new subscribers connected (along 
with churn rate).

•  Comparisons between operators 
difficult due to the items included in 
revenue.

•  In order to neutralize the impact of 
multiSIM users, ARPU is sometimes 
called ARPS (average revenue per 
subscription).

Average revenue per minute (ARPM)
Formula Interpretation Limitations
•  ARPM = Total revenue/total billed 

minutes.
•  This is an indicator of traffic 

optimisation.
•  ARPM makes it possible to overcome 

the limits of ARPU when there are 
too many multiSIM users.

•  Indicator difficult to get for 
competitive comparison.

Average revenue per cell (ARPC)
Formula Interpretation Limitations
 •  ARPC = Total revenue/total number 

of cells.
•  This is an indicator of network 

optimisation and profitability.
•  Metric difficult to track for a 

competitive comparison.
•  The number of cells may badly 

represent the population coverage.
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Marginal ARPU/ASPU

Definition Formula Interpretation Limitations

This metric gives 
an indication 
about revenue that 
can be expected 
from a growth of 
subscriber base.

•  Gross connections-based 
(also called panel method): 
ARPU of all subscribers 
connected a few months 
(generally 3 months) before.

•  Net additions-based (also 
called algebraic method): 
mathematical relationship 
between incremental 
revenue and net additions 
along a given period 
(generally 12 to 18 months).

•  A fast drop of marginal ARPU 
will lead to a slowdown in 
revenue.

•  It is important to monitor 
marginal ARPU for each 
customer segment (value 
band, psychographics, etc).

•  Difficulty in comparing 
various operators due to the 
number of definitions.

•  The problem of multiSIM 
users may affect this metric.

Marginal revenue per minute (MRPM)

Definition Formula Interpretation Limitations

This metric gives 
an indication 
about revenue that 
can be expected 
from a growth in 
traffic.

•  MRPM = Mathematical 
relationship between 
incremental revenue and net 
additions along a given 
period (generally 12 to 
18 months).

•  A fast drop of MRPM will lead 
to a slowdown in revenue.

•  Difficulty in comparing 
various operators due to the 
limits raised in the case of 
ARPM.
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Illustration of the analytical calculation of marginal ASPU:

For the calculation of marginal ASPU via algebraic method, let’s consider MTN Uganda figures for the period January 2008 – July 
2009.

•  The mathematical relationship between revenue and subscribers is: (R  =  2.17 S  +  16,512,606).
•  This marginal ASPU of 2.17 US$ is to be compared with the average ASPU provided by customers over the period, and that is 

about 7.1 US$ (moving from 8.3 $ at the beginning to 5.8 $ at the end).

Subscribers Revenue (US$)
Jan-08 2,371,395 18,376,000
Feb-08 2,416,419 19,617,000
Mar-08 2,452,135 22,124,000
Apr-08 2,560,626 21,445,000

May-08 2,662,871 22,952,000
Jun-08 2,763,793 23,077,000
Jul-08 2,838,012 23,953,000

Aug-08 2,978,659 25,756,000
Sep-08 3,214,911 26,597,000
Oct-08 3,300,548 25,408,000

Nov-08 3,317,679 22,155,000
Dec-08 3,509,480 25,383,000
Jan-09 3,675,224 25,638,000
Feb-09 3,803,666 24,726,000
Mar-09 3,967,856 25,378,000
Apr-09 4,097,636 23,081,000

May-09 4,199,910 23,610,000
Jun-09 4,353,938 24,357,000
Jul-09 4,513,364 26,880,000

MTN Uganda: trend of prepaid subscribers 
and revenue (2008 – 2009)
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The CD included at the end of this handbook contains a “cost – volume – profit” module that integrates a 
marginal ARPU calculation.
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6. Distribution metrics

In order to measure distribution coverage, a few classic indicators use to be tracked:
•  Number of outlets.
•  Outlets/km2.
•  Outlets/inhabitant.
•  Revenue/outlet, etc.

•  Retail audit (aka distribution channel audit) aims at assessing distributors’ and retailers’ attitudes toward a product, brand, or 
company. Then, retail census/audit is the perfect tool to control and optimise distribution channel, mainly in emerging markets 
where prepaid accounts for more than 90% of subscriber base. 

•  Retail census identifies and categorises all the outlets (including those where companies distribute, but also that have the 
potential for carrying products of the telecom industry).

•  Retail audit assesses retailers’ attitude and behaviour toward telecoms products and services in order to measure the 
performance of our distribution channel (sales, market share, stock management, etc), and to maximise opportunities.

Then, via retail audit/census, managers can make use of other interesting metrics in order to analyse the distribution channel.

Some of these indicators are presented on the next page. Other metrics, aiming at performing real assessment of the quality of 
service are presented on page 70.
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Indicator Definition 

 Numeric and 
weighted 
purchasing

•  Numeric purchasing indicates the percentage of actual shops that purchased at least one retail unit 
of a brand, size or type during the audit period.

•  Weighted purchasing indicates the percentage of the outlets that purchased at least one retail unit 
during the audit period, taking into account the turnover importance (importance of sales) of the 
shops.

 Share in shop 
handling

•  Sales volume share, of each article, in outlets, which handle the article (weighted to the product 
class volume turnover) without the distortion of better or worse distribution.

 Stocks volume •  Stock volume is the total stock of an item in store at the time of the audit.
•  Forward stock volume is the total volume of stocks of an item found in the forward area at the time 

of an audit.
•  Purchase stock volume represents the purchases made by the retailers expressed in the same units 

as volume sales.

 Stock cover 
days

•  At the current rate of sale, the number of days that the stocks in the retail trade will last before 
being depleted.

 Handling stock •  Handling numeric is the percentage of stores in the panel that purchased that product. 
•  Handling weighted in the percentage of business accounted for by the numeric handlers of that 

product in panel. 
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Metrics related to operational efficiency measure the quality of a business’s receivables and how efficiently it 
uses and controls its financial, material and human resources.

This set of metrics is very large and can be split into margin ratios and revenue-based metrics.

Besides margin ratios and revenue-based ratios, a wide range of more internal and specific metrics may be 
added into this listing:
•  Number of days sales outstanding;
•  Cost to deal with errors (billing);
•  Bad debt (% unpaid and % of revenue);
•  Cost of collecting revenue;
•  Ratio of bills collected before due date.
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Margin ratios

Margin indicator Formula Interpretation

  Average gross profit per 
user (AGPPU)

•  AGPPU = (Revenue – COS)/average 
RGS.

• Indicator of subscribers gross profitability.

  Contribution margin per 
user (CMPU)

•  CMPU = (Revenue – variable cost)/
average RGS.

•  Indicator of subscribers variable 
profitability.

  Average operational margin 
per user (AOMPU)

•  AOMPU = EBITDA/average RGS. •  Indicator of subscribers profitability. Needs 
to be monitored by segment of customer.

  Average operational margin 
per minute (AOMPM)

•  AOMPM = EBITDA/billed minutes 
of use.

•  Indicator of network profitability. 
•  Key indicator for network optimisation.

Customer lifetime value (CLV)

Definition Formula Interpretation

CLV represents how much each 
customer is worth in monetary 
terms.

• CLV = S [V(t) * S(t) * D(t)]  

Where V(t) stands for customer’s value 
over time, S(t) is a survival function 
which describes the probability the 
customer will still be active at time t, 
D(t) is a discounted/actualisation 
factor.

•  Gives an indication about how much a 
marketing department should be willing 
to spend to acquire each customer.
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Simulator pack The CD included at the end of this handbook contains a “customer lifetime value calculation” module.
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Revenue-based ratios

Cost Formula Interpretation

   Cost of sales •  COS/revenue. •  Good indicator of fixe cost management.

   OPEX •  OPEX (COS excluded)/
revenue.

•  Good indicator of variability.

  CAPEX •  CAPEX/sales. •  Good indicator of structural growth.

  Commissions 
and distribution

•  Commissions/revenue.

   Business 
operations

•  Business operations cost/
revenue.

•  Problem of standardisation of business operations cost.

  Network 
operating cost

•  Network operating cost/
revenue.

•  Operating costs include the cost of maintaining equipment, 
the cost of energy consumed, rent and utility, staff salaries, etc.

  Marketing cost •  Marketing OPEX/revenue. •  Makes it possible to assess marketing leverage.

  Interconnect 
cost

•  Interconnect cost/revenue.

  Subscriber 
acquisition cost

•  SAC/revenue.

  Labour cost •  Salaries and staff cost/
revenue.

•  This ratio indicates the extent to which labour costs must be 
absorbed into sales prices.

•  This ratio indicates the extent to which a reduction in 
unproductive labour (as a percent of total labour costs) may 
increase net income.
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The CD included at the end of this handbook contains a “cost – volume – profit” module that integrates the 
calculation of most of these ratios.
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Illustration of revenue-based ratios:

From the chart below, that depicts the range in which about 80% of telecoms operators in Africa and the Middle East lie, we 
can draw learning regarding:
•  The most and the least important ratios.
•  The ratios that have the widest variability.

It then becomes possible for an operator to position itself amid the other of its region, and to identify the ratios on which it 
could implement corrective and impactful actions.

Interdecile interval of cost metrics of 
Africa and Middle East operators
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Unit-based ratios
Cost Formula Interpretation

   Cost of sales •  COS/average RGS.
•  COS/billed minutes.

•  Good indicator of variability.

   OPEX •  OPEX/average RGS.
•  OPEX/billed minutes.
•  OPEX/number of sites.

•  The way these ratios change within a 
12-month period is an indicator of the 
quality of fixe cost management.

•  The second ratio is a fundamental variable 
in cost – volume – profit analysis.

   CAPEX •  CAPEX/average RGS.
•  CAPEX/billed minutes.
•  CAPEX/number of sites.

•  Good indicator of investment 
management.

   Marketing •  Marketing OPEX/gross connections.
•  Marketing OPEX/net additions.

•  Good indicator of structural growth as well 
as marketing efficiency.

•  Should be used conjointly with the ratio 
marketing OPEX/revenue in order to 
analyse marketing leverage.

   Subscriber acquisition cost •  SAC/gross connections.
•  SAC/billed minutes.

•  Good indicator of efficiency in customer 
acquisition (cost of signing up a new 
customer).

•  The SAC of postpaid connections is usually 
far higher than that of prepaid because of 
the greater incentives and subsidies.

•  Complicated calculation due to the 
number of costs involved: Incentives to 
retailers, subsidies of handsets, advertising, 
network extension, etc.

   Network •  Maintenance/number of BTS.
•  Rent and utilities/number of BTS.
•  Mobile switching centres/average 

RGS.
•  Base transceiver stations/average 

RGS.
•  Base transceiver stations/km2.

 •  All the network ratios are parts of network 
optimisation.
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Human resources metrics

The importance taken by analytics in human resources nowadays requires a specific focus on their metrics. Many different 
metrics for assessing Human Resources Department have been developed over the last 10 years; and they can be split 
through strategic indicators and operational metrics.

Strategic metrics Operational metrics

•  Revenue generated per FTE.
•  Net income before taxes per FTE.
•  Ratio of managers to non-managers.
•  Labour costs as percentage of total operating costs.
•  ROI of human capital expenditures.
•  HR Department expenses as percentage of total expenses.
•  Payroll/benefits costs as percentage of revenues.

•  Annual turnover rate.
•  Benefits costs as percentage of payroll.
•  Training expenditures per FTE.
•  Average time to fill openings.
•  Workers’ compensation costs per FTE.
•  Number of applicants per opening.
•  Absenteeism by employee level/department.

•  The classic monitoring should be completed with an analysis of outliers.
•  Some of these indicators have to be manipulated carefully when it comes to temporal or spatial comparisons according 

to the Simpson paradox (see page 251).
•  In the section regarding quality of service indicators (page 71), other human resources indicators are presented. Their 

specificity is to serve in assessing the company’s social climate.
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Quality is defined as expectation to be equal to the experience. Let us analyse what the customer’s 
expectation is from a telephone operator. There are two major clustered situations. 

1.  Those who do not have telephone service have to be provided with telephones in the quickest time. This is 
generally the concern of marketing, sales and distribution and service centres.

2.  For those who are having telephone service, the following will be the expectations:
 •  They should get the correct bills.
 •  Call completion ratio has to be high. 
 •  Products and services should be available at any time and any place.
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Below are KPIs that depict the quality of service at all contact points between the company and the customers.

Network Call centre Distribution Other

•  Call setup time.
•  Call setup success rate (CSSR).
•  SDCCH congestion.
•  All-hours congestion.
•  Busy-hours congestion.
•  All-hours radio network utilisation.
•  Busy hours radio network utilisation.
•  % cells > 2% congestion.
•  Call drop rate.
•  Half-rate utilisation.
•  Point of interconnection 

congestion.
•  Prepaid service success rate.
•  BTSs accumulated downtime.
•  Handover success rate.
•  SMS delivery success.
•  International link availability.
•  Critical link availability.
•  Average Erlang per subscriber.

•  Average CHT.
•  Average delay to answer.
•  % service level.
•  Calls per subscriber per 

month.
•  Call abandonment rate.
•  IVR completion rate.
•  Agent utilisation.
•  Subscribers/call centre 

employee.

•  Numerical out-of-
stock.

•  Weighted out-of-
stock.

•  Net numeric 
distribution.

•  Stock cover days.

•  Absenteeism.
•  Staff turnover.
•  Customer 

satisfaction index.
•  Dealers satisfaction 

index.

A wide range of more internal and specific metrics may be added into this listing:
•  Internal service satisfaction level (all the departments).
•  Employee satisfaction index (human resources).
•  Quality and timing of data delivery (IS/IT).
•  Number of customers’ complaints, ratio of billing errors, (customer relations), etc.
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1. Network metrics

A key challenge regarding network activities is about “dimensioning” which involves determining the maximum traffic capacity 
for a given grade of service (GOS) objective.

A key concept here is grade of service (GOS) which may be defined in terms of:
•  The proportion of call attempts rejected because there is insufficient equipment.
•  Delay criteria such as delay to receive dial tone.

Another way to assess the GOS is via the distinction between:
•  Service accessibility, which is the ability of a service to be obtained, within specified tolerance and other given conditions, 

when requested by the user.
•  Service retain ability, which is the ability of a service, once obtained, to continue to be provided under given conditions for a 

requested duration.

So most of the metrics pertaining to network aim at monitoring the GOS objective. This is usually done via a radio network 
performance audit for which the purpose is to establish a baseline that measures overall network design, quality, performance 
and process, and identify and characterise the areas where improvement can be achieved.

Before going through some of the KPIs used by mobile telecommunications operators, it is important to understand a key 
parameter called Erlang.
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Erlang is a unit to measure traffic in telecoms. More specifically, Erlang is a dimensionless unit used as a statistical measure of 
carried load on service-providing elements such as telephone circuits or telephone switching equipment.

Erlang can be determined with the following formula:

  Where:
 Traffic in Erlang (A)  λ: mean call arrival rate
 A = λH  H:  mean call duration (holding time)
 A = CH/T  C:  number of calls arriving in time T

Here is an example of 1.89 Erlang of traffic carried  
by five circuits:
Traffic = average occupancy
Traffic = call arrival rate x call-holding time
Total occupancy = 180 seconds
Traffic carried =  /180 = 1.89 Erlang

Average Erlang per subscriber (AEPS)

Definition Formula (*) Interpretation

This metric is a 
measure of offered 
or carried load.

•  AEPS = Total Erlang/average 
RGS.

•  This metric can be used in order to obtain network 
dimensioning.

•  Subscriber capacity = Erlang per subscriber x Erlang capacity.

Also note that when it comes to traffic analysis, it is important to model the shape of the latest in order to understand the 
underlying factors of its behaviour and to make accurate forecasting. For that, many statistical laws have to be tested: 
Exponential, Weibull, Poisson, Lognormal, etc.

Calls 
occupying 
circuits

0 time 180

40 s

85 s

35 s 40 s

20 s

60 s

35 s 25 s
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Call setup time (CST)

Definition Formula (*) Interpretation Limitations

Overall length of 
time required to 
establish a 
circuit-switched 
call between users.

•  CST = Call request time + 
selection time + post-
selection time.

•  Generally set as target to be 
below 7 seconds.

•  Minimising the value of this 
indicator, requires looking at 
the delta between messages 
at various stages in the call 
setup.

•  Sometimes difficult to 
estimate for the whole 
network; even if it is 
recommended to perform 
abis traces or drive tests. 

•  Needs to be measured for 
mobile to mobile calls as well 
as mobile to land calls.

Call setup success rate (CSSR)

Definition Formula (*) Interpretation Limitations

CSSR represents 
how many call 
setup attempts 
were successful.

•  CSSR = Number of 
successfully assigned traffic 
channels/number of channel 
request messages.

•  Generally set as target to be 
above 96%.

•  A poor CSSR can be caused 
by hardware problem, no 
access to SDCCH, TCH failure 
assignment, etc.

•  No standard measurement 
for this parameter; therefore, 
it is difficult to establish 
comparisons between 
operators.

•  Sometimes difficult to 
calculate with a simple 
formula due to the difficulty 
in measuring the number of 
channel requests for speech 
calls.

Call setup congestion rate (CSCR)

Definition Formula (*) Interpretation

CSCR provides the 
percentage of 
attempts to 
allocate a traffic 
channel call setup 
that was blocked in 
a cell.

•  CSCR = Number of traffic 
channel blocks (excluding 
HO)/number of traffic 
channel attempts.

•  Possible reasons for call setup block could be: increasing traffic 
demand, bad dimensioning, high antenna position, low 
handover activity, congestion in surrounding cells, high mean 
holding time, installation fault, etc.
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SDCCH congestion

Definition Interpretation

Standalone dedicated control channel congestion 
(SDCCH congestion) is a metric that represents the 
situation when all the resources are occupied.

•  Generally set as target to be below 2%.
•  Analysis can be extended with SDCCH blocking, drop, mean 

holding time, etc (all these metrics needing to be minimised).
•  A high value for this metric can be caused by increasing traffic 

demand, long mean holding time, bad use of adaptive 
configuration of logical channels, location area border cell, too 
frequent periodic registration, etc.

SDCCH drop rate

Definition Formula (*) Interpretation

Statistic that is 
intended to give 
an indication of 
how good the cell/
system is at 
preserving calls.

•  SDCCH drop rate = SDCCH 
drops/SDCCH seizures.

•  Possible reasons for a high SDCCH drop rate are: low signal 
strength on down- or uplink, too high timing advance, 
congestion on traffic channel, poor quality on down- or uplink, 
etc.

Call drop rate (CDR)

Definition Formula (*) Interpretation

Percent of traffic 
channel dropped 
after traffic channel 
assignment 
complete.

•  CDR = Total TCH drops/(TCH 
normal assignment 
successes + incoming DR + 
incoming HO successes – 
outgoing HO successes). 

•  Generally set as target to be below 2%.
•  Possible reasons for a high value are: low signal strength on 

down- or uplink. Congestion in neighbouring cells, battery flaw, 
too high timing advance, antenna problems, low BTS output 
power, unsuccessful outgoing or incoming handover, etc.
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All/busy-hours congestion
Definition Interpretation
Busy hours represent the time of 
the day when the traffic is at its 
peak.

•  Generally set as target to be below 2%.
•  May be grasped via all/busy-hours call attempts (BHCA) for voice and all/busy-hours 

transaction attempts (BHTA) for broadband.

All/busy-hours radio network 
utilisation

Network utilisation is the ratio of current network traffic to the maximum traffic that 
the port can handle. Through monitoring network utilisation, we can understand 
whether the network is busy, normal or idle.

While high network utilisation indicates the network is busy, low network utilisation 
indicates the network is idle. When network utilisation exceeds the threshold under 
normal condition, it will cause low transmission speed, intermittence, request delay 
and so on. 

Half-rate utilisation Half-rate communication is a process where only half the normal channel data rate 
(the full rate) is assigned to a user operating on a radio communications channel. By 
reducing the data rate, the number of users that can share the radio communications 
channel can be increased. For the GSM time division multiple access (TDMA) systems, 
half the number of time slots is assigned during each frame of transmission. This allows 
other radios to be assigned to the unused time slots. Half rate GSM voice service allows 
up to 16 users to each share radio channel with a voice data rate of approximately 
6.5 kbps for each user.

Handover success rate (HOSR)
Definition Formula (*) Interpretation
Shows the percentage of 
successful
handovers of all handover 
attempts. A handover attempt is 
when a handover command is 
sent to the mobile.

•  HOSR = Total successful 
handovers/Total handover 
attempts.

•  Possible reasons for poor HOSR are: congestion, 
bad antenna installation, incorrect handover 
relations, bad radio coverage, incorrect locating 
parameter setting, high interference, etc.
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BTSs accumulated 
downtime

•  BTS not available for service.
•  Generally set not to exceed 2%.

Point of 
interconnection 
congestion (PIC)

Congestion levels are tracked at the points of interconnection (PoI), which are the places where 
mobile traffic are exchanged between the networks of different operators.

SMS delivery 
success rate

•  % SMS delivered within 60 seconds.
•  Generally between 92% and 98% in Africa and the Middle East.

Other ratios of network quality one may look at are:
•  % cells > 2% congestion.
•  International and critical link availability.
•  Complaints on coverage per 1,000 subscribers, etc.
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The CD included at the end of this handbook contains a “quality of service” module that integrates the 
analysis of some of these indicators.
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In competitive benchmarking, coverage and quality comparison of network is performed with competitor. Below is coverage 
and quality comparison for two operators (A and B) for city X, resulting from drive test.

Coverage comparison
As visible from plots mentioned in the charts below as well as from KPIs, operator A has better network coverage than operator 
B (93.33% compared with 86.67%).

Quality comparison
As visible from plots mentioned in the charts below as well as from KPIs, operator B has better network quality than operator 
A (85.1% compared with 80.8%).

Legend for coverage
Range of RX level Colour
Below -100
-100 to -90
-90 to -80
-80 to -65
-65 to -0

Formula for coverage rate:
CR = Number of samples having 
signal strength >= -90 dbm/total 
samples

Legend for quality
Range of RX 
quality

Colour

From 0 to 4
From 4 to 6
Above 6

Formula for coverage rate:
QR = Sum (RX_quality_i x coef i)/total 
samples
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A wide range of metrics pertain to customer service and may concern call centre 
of service centre activities2. Customer Service metrics

Average delay to answer (ADA)

Definition Interpretation Limitations

Average time it 
takes for a call to 
be answered by 
the service desk.

•  Generally between 23 seconds and 68 seconds in Africa and the 
Middle East.

•  ADA should be used to identify outliers that underline 
anomalies.

•  Has poor learning taken 
globally. Needs to be  
calculated absolutely by 
category of customer.

Average call handling time (CHT)

Definition Interpretation Limitations

Total handling time 
of the calls received.
Sometimes called 
average handling 
time (AHT).

•  The analysis should split the components: talk time and hold 
time.

•  Generally between 96 seconds  and 159 seconds in Africa and 
the Middle East.

•  CHT should be used to identify outliers.

•  Operators tend to over-rate 
the average CHT (setting 
target to low) as we observe 
a huge gap between CHT 
performance and customer 
satisfaction scores.

% service level (aka time service factor)

Definition Interpretation Limitations

% calls answered 
within a definite 
time frame 
(generally 
30 seconds).

•  Generally between 53% and 81% in Africa and the Middle East. •  The threshold (30 seconds) 
may be different from one 
operator to another.
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Call abandonment rate (CAR)
Definition Interpretation Limitations
Percentage of calls 
abandoned while 
waiting to be 
answered.

•  Generally between 9% and 21% in Africa and the Middle East.
•  Targets need to be set by category of customers.

•  The value is influenced by 
the way it is measured.

•  Tends to be considered as a 
metric of secondary 
importance due to the fact 
that it is driven by the caller’s 
behaviour and tolerance 
level.

First call resolution (FCR)
Definition Interpretation Limitations
Percentage of calls 
abandoned while 
waiting to be 
answered.

•  Generally between 9% and 21% in Africa and the Middle East.
•  Targets need to be set by category of customers.

•  The value is influenced by 
the way it is measured.

•  Tends to be considered as a 
metric of secondary 
importance due to the fact 
that it is driven by the caller’s 
behaviour and tolerance 
level.

Calls/subscriber per month
Definition Interpretation Limitations
Indicator of call 
centre optimal 
capacity.

•  Operators in Africa and the Middle East have generally such a 
ratio between 0.2 and 0.8.

Difficult to interpret. For 
instance a high value may 
mean:
•  Too many complaints from 

subscribers or insufficient 
staffing.

•  Subscribers are quite 
interested by the products 
and need further 
information.
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The CD included at the end of this handbook contains a “quality of service” module that integrates the 
analysis of some of these indicators.
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Below are two charts that characterise the shape of a few 
metrics of quality of service observed in Africa and the 
Middle East.

The first chart shows the shape of the distribution of average 
delay to answer and average call handling time.
It is easy to observe that average delay to answer is positively 
skewed, while average CHT is negatively skewed. Such a 
difference is explained by strong discrepancies in the second 
part of the holding time.
We can also notice the kurtosis of each distribution: -1.04 for 
average delay to answer and -1.34 for average CHT.

The second graph shows the evolution of average delay to 
answer in a call centre during a given month. The importance 
of box-plot representation is obvious when it comes to 
identifying positive anomalies, as we can see on 3 November 
and 10 November; as well as negative anomalies – as we can 
observe on 8 November and 22 November.
In chapter 4 we will see how data mining techniques can 
serve in anomalies detection for call centre metrics, when a 
lot of units are involved.

Skewed distribution of call 
centres’ performance metrics
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3. Distribution metrics

A few key metrics useful in sales and distribution have been presented on pages 50–51. Below are other metrics that make it 
possible to assess the quality of service delivered in the outlets. Obviously, much more metrics are accessible via a survey such 
as retail audit.

Out-of-stock (OOS) •  Numeric OOS indicates the proportion of the stores in the panel, that handle the 
item or brand, that did not have the item in stock at the time of the audit. 

•  Weighted indicates what proportion of the total product class turnover is accounted 
for by the stores that handle the product, but did not have the item in stock at the 
time of the audit.

Net distribution •  This indicates the numeric or weighted distribution of a product when the OOS 
(out-of-stock) situation is taken into account. Hence, this gives a more accurate 
figure when OOS has been subtracted form the numeric or weighted handling 
percentage.
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4. Other metrics

Customer/dealer satisfaction

Definition Interpretation Limitations

Overall rating of 
company’s value 
proposition.

•  Customer satisfaction score must be 
compared with metrics of customer service.

•  Good indicator of company’s impact on the 
market. 

•  Efficiency limited if we do not establish 
the correlation between satisfaction 
and company’s financial performance.

•  For dealer satisfaction, targeting the 
bad actor (strategic dealer, retailer, etc) 
will lead to non-actionable results.

Absenteeism

Definition Formula (*) Interpretation

•  AR = (number of lost workdays due to absences)/ 
(average number of employees X average number 
of workdays during period).  

•  Reasons of a high absenteeism rate are: 
Poor working conditions, stressed due 
to hierarchy, inappropriate tasks, low 
remuneration, etc.

Staff turnover

Definition Formula (*) Interpretation

 ST = Employees who left/opening headcounts. •   Good indicator of social climate.
•   Needs to be analysed according to 

voluntary departures and dismissals.

Other metrics regarding the human resources social climate involve:
•  Employee satisfaction.
•  Hiring manager satisfaction.
•  New hires performance appraisal.
•  Turnover rate of new hires.
•  Length of employment.
•  Vacant period, etc.
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Financial and valuation KPIs are mainly ratios that combine two selected numerical values taken from the company’s financial 
statements (balance sheet, income statement, statement of cash flow). They aim at evaluating many financial aspects of the 
business: generation of profit, availability of cash to pay debt, valuation of the company, etc.

Return and profitability Solvency and liquidity Valuation

•  Gross profit margin
•  EBITDA margin
•  PAT margin
•  ROIC
•  ROA
•  Capital productivity

•  Net gearing ratio
•  Net debt/EBITDA
•  Interest coverage ratio

•  Enterprise value/EBITDA
•  EV/(EBITDA-tax)
•  EV/revenue
•  EV/subscribers
•  Earnings per share (EPS)
•  Price earning ratio (P/E)
•  Price-to-sales ratio (P/S)
•  Free cash flow/revenue
•  Weighted average cost of capital

Obviously, other classic ratios pertaining to financial management and derived from the balance sheet, the income statement 
and the statement of cash flow may be added by specialists.
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Gross profit margin

Definition Formula (*) Interpretation

This ratio tells us 
something about 
the business’s 
ability to 
consistently 
control its 
production costs 
or to manage the 
margins that it 
makes on products 
it buys and sells.

•  Gross margin = Gross 
profit(*)/revenue.

 (*) Gross profit = Revenue – cost of  

 sales.

•  Whilst sales value and volumes may move up and down 
significantly, the gross profit margin is usually quite stable (in 
percentage terms).

•  A low gross profit margin ratio (or gross margin ratio) indicates 
that the business is unable to control its production costs.

•  The gross profit margin ratio (or gross margin ratio) provides 
clues to the company’s pricing, cost structure and production 
efficiency.

•  Operators in Africa and the Middle East generally have such a 
ratio between 67% and 79%.

EBITDA margin

Definition Formula (*) Interpretation

This ratio tells us 
something about a 
company’s ability 
to control its other 
operating costs or 
overheads.

•  EBITDA margin = EBITDA(*)/
revenue.

  (*) EBITDA= Revenue – cost of 

sales – other OPEX.

•  Companies that have spent heavily on infrastructure will 
generally report large losses in their earnings statements. 
EBITDA helps determine whether that new multimillion dollar 
fiber optic network, for instance, is making money each month, 
or losing even more. By stripping away interest, taxes and 
capital expenses, it allows investors to analyse whether the 
baseline business is profitable on a regular basis.

•  Operators in Africa and the Middle East generally have such a 
ratio between 32% and 51%.

Profitability ratios are the financial statement ratios which focus on how well a 
business is performing in terms of profit.Return and profitability metrics
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Profit after tax margin

Definition Formula (*) Interpretation

PAT margin is also 
known as net 
margins. It is used 
to determine the 
final earnings of 
the company.

•  PAT margin = Profit after tax/
revenue.

As we can see in this chart, half of the Opcos in Africa and the 
Middle East have a gross profit margin below 84% and an 
EBITDA margin below 38%.

As we can see in this graph, the concentration is bigger for 
gross profit margin (half of the Opcos being between 82% 
and 87%) compared to EBITDA margin (from 27% to 44%).

Distribution of profitability ratios 
in Africa and Middle East

Pr
ofi

ta
bi

lit
y 

ra
tio

s

Percentiles

0% 10%

27%

38%

63%

82% 84% 87% 91%

20% 30% 40% 50% 60% 80% 90% 100%70%
0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

EBITDA marginGross profit margin

44%

3%

63%



75

F

V

Top KPIs for mobile telecoms operator
Financial and valuation

Return-on-assets (ROA)

Definition Formula(*) Interpretation

ROA shows how 
profitable a 
company’s assets 
are in generating 
revenue.

•  ROA = Net profit/average total 
assets.

•  Because of the confounding 
nature of financial leverage, 
some companies make use of 
the formula: ROA = EBIT/
average assets.

•  ROA tells you what the company can do with what it has, i.e. 
how many dollars of earnings they derive from each dollar of 
assets they control.

•  ROA gives an indication of the capital intensity of the 
company. 

•  Since the figure for total assets of the company depends on 
the carrying value of the assets, some caution is required for 
companies whose carrying value may not correspond to the 
actual market value. 

Return-on-equity (ROE)

Definition Formula(*) Interpretation

It measures a firm’s 
efficiency at 
generating profits 
from every unit of 
shareholders’ 
equity.

•  ROE = Net profit/shareholders 
equity.

Shareholders’ equity is also known 
as net assets or assets minus 
liabilities.

 •  ROE shows how well a company uses investment funds to 
generate earnings growth. 

•  High ROE yields no immediate benefit.
•  ROE is presumably irrelevant if the earnings are not 

reinvested.

Return on invested capital (ROIC)

Definition Formula(*) Interpretation

ROIC is a measure 
that quantifies how 
well a company 
generates cash 
flow relative to the 
capital it has 
invested in its 
business.

•  ROIC = (Net operating profit 
– adjusted taxes)/Invested 
capital.

•  There are a number of 
definitions of ROIC in use which 
incorporate various refinements 
concerning “invested capital”.

 •  The upshot is it gives the clearest picture of exactly how 
efficiently a company is using its capital, and whether or not 
its competitive positioning allows it to generate solid returns 
from that capital.

•  If ROIC is greater  than WACC, the company is said to be 
increasing shareholder value. 
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Solvency and liquidity metrics

Investors should be mindful of cash flow. EBITDA gives an indication of profitability, whereas cash flow measures how much 
money is actually flowing through the telecom operator at any given period of time. Is the company making enough to 
repay its loans and cover working capital? A telecom company can be recording rising profits year-by-year while its cash 
flow is ebbing away.

Telecom operators frequently have to ring up substantial debt to finance capital expenditure. Net debt/EBITDA provides a 
useful comparative measure.

Net gearing ratio

Definition Formula(*) Interpretation Limitations

Gearing (otherwise 
known as 
“leverage”) 
measures the 
proportion of 
assets invested in a 
business that are 
financed by 
borrowing.

•  Net gearing =  [ (Total 
liabilities – cash and 
equivalents)/total assets ].

•  In theory, the higher the level 
of borrowing (gearing) the 
higher are the risks to a 
business, since the payment of 
interest and repayment of 
debts are not “optional” in the 
same way as dividends. 
However, gearing can be a 
financially sound part of a 
business’s capital structure 
particularly if the business has 
strong, predictable cash flows.

•  Sometimes difficult to use for 
comparisons due to various 
policies in terms of access 
window (30, 60, 90, 120 
days).

Net debt/EBITDA

Definition Formula(*) Interpretation Limitations

•  Closing RGS = Opening RGS 
+ gross connections – churn.

(*) In some Opcos, the formula may 
also integrate deactivations 
(dormancy) and reactivations.

•  Good indicator of company’s 
growth.

•  Fundamental indicator for the 
comparison of operators’ 
relative position.

•  Sometimes difficult to use for 
comparisons due to various 
policies in terms of access 
window (30, 60, 90, 120 
days).
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Interest coverage ratio (ICR)

Definition Formula(*) Interpretation Limitations

This measures the 
ability of the 
business to 
“service” its debt.

•  ICR = Operating profit before 
interest/interest.

•   The interest coverage ratio 
indicates the extent of which 
earnings are available to meet 
interest payments.

•   A lower interest coverage ratio 
means less earnings are 
available to meet interest 
payments and that the 
business is more vulnerable to 
increases in interest rates.

•  Sometimes difficult to use for 
comparisons due to various 
policies in terms of access 
window (30, 60, 90, 120 
days).

Other ratios of liquidity and solvency one may look at:
•   Debt-to-equity ratio, is the long-term debt over the equity of a company. Looking at the capital base of the company, 

this ratio gives the balance between debt and equity the company retains. A ratio of more than 1 indicates that the 
company, in order to finance its operations, has undertaken more debt than it has issued share capital; and vice-versa.

•   Debt-to-equity market value, is the long-term debt over the market value of the company. This is another measure of a 
company’s financial structure, indicated by the amount of long-term debt proportionately to the value the market 
attributes to the equity capital of the company. Again, for this ratio to convey meaningful information, it should be 
compared with the straight debt-to-equity ratio.

•   Quick ratio (or  “acid test“): Not all assets can be turned into cash quickly or easily. Some – notably raw materials and 
other stocks – must first be turned into final product, then sold and the cash collected from debtors. The quick ratio 
therefore adjusts the current ratio to eliminate all assets that are not already in cash (or “near-cash”) form. Once again, a 
ratio of less than 1 would start to send out danger signals.
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Valuation 
metrics

A valuation ratio is a measure of how cheap or expensive a company is, compared to some measure of profit or value. 
A valuation ratio is calculated by dividing a measure of price by a measure of value, or vice-versa.

The point of a valuation ratio is to compare the cost of a company to the benefits of owning it.

Net gearing ratio

Definition Interpretation Limitations

Also called 
enterprise multiple 
(or even EBITDA 
multiple), it is used 
to assess the value 
of a company.

•   The enterprise multiple is used for two reasons: 
It’s useful for transnational comparisons because it 
ignores the distorting effects of individual 
countries’ taxation policies.

•  It’s used to find attractive takeover candidates. 
Enterprise value is a better metric than market cap 
for takeovers. It takes into account the debt which 
the acquirer will have to assume. Therefore, a 
company with a low enterprise multiple can be 
viewed as a good takeover candidate.

•  While low EV/EBITDA multiples may be a symptom 
of undervaluation, a few questions need to be 
answered:

 •   Is the operating income next year expected to 
be significantly lower than the EBITDA for the 
most recent period?

 •  Does the firm have significant capital 
expenditures coming up?  

 •  Does the firm have a much higher cost of 
capital than other firms in the sector?  

 •  Does the firm face a much higher tax rate than 
other firms in the sector? 

•  EV/EBITDA multiple requires prudent use 
for companies with low profit margins; i.e. 
for an EBITDA estimate to be reasonably 
accurate, the company under evaluation 
must have legitimate profitability.

•  EV/EBITDA is harder to calculate than PE. It 
does not take into account the cost of 
assets or the effects of tax. As it is used to 
look at the value of the business in 
EV terms, it does not break this value down 
into the value of the debt and the value of 
the equity. 

•  As EV/EBITDA is generally used to value 
shares, it is assumed that debt (such as 
bonds) that has a verifiable market value is 
worth its market value.
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Earnings per share (EPS)

Definition Interpretation Limitations

EPS measures the overall 
profit generated for each 
share in existence over a 
particular period.

[ Earnings per share (EPS) 
ratio = (Net profit after tax 
− preference dividend)/
No. of equity shares 
(common shares) ].

•  An increasing trend in EPS shows that the 
company is performing better. 

•  While we are looking at the EPS, we must also 
look at the diluted EPS, as the equity may 
expand in future if there are convertibles or 
warrants outstanding in the outstanding 
shares number.

•  The major reasons why EPS fails in 
measuring the value of a company:

 •  Alternative accounting methods 
may be employed;

 •  Risk (business and financial) is 
excluded;

 •  Investment requirements are 
excluded;

 • The time value of money is ignored.

Price earning ratio (P/E ratio)

Definition Interpretation Limitations

Also called price multiplier, 
the P/E ratio is an 
indication of how highly 
the market “rates” or 
“values” a business.

P/E R = Share price/ 
earnings per share.

•  The P/E is also referred to as the “multiple”, 
because it shows how much investors are 
willing to pay per unit of money of earnings.

•  A P/E ratio is best viewed in the context of a 
sector or market average to get a feel for 
relative value and stock-market pricing.

•  A decrease in the price earnings ratio (P/E 
ratio) may indicate a lack of confidence in the 
company’s ability to maintain earnings growth.

•  Headline or adjusted EPS is usually preferable 
to basic EPS. A diluted EPS is usually preferable 
to an undiluted one.

•  The main disadvantage of PE ratio, 
compared with EV/EBITDA, is that it is 
affected by a company’s capital 
structure. 
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Weighted average cost of capital (WACC)

Definition Formula(*) Interpretation Limitations

The WACC is the 
minimum return 
that a company 
must earn on an 
existing asset base 
to satisfy its 
creditors, owners, 
and other 
providers of capital, 
or they will invest 
elsewhere. 

•  WACC = (E/V)Re + (D/V) 
Rd(1-Tc).

Where: 
Re  = cost of equity. 
Rd  = cost of debt. 
E  =  market value of the  

firm’s equity. 
D  =  market value of the  

firm’s debt. 
V  = E + D. 
E/V  =  percentage of  

financing that is equity. 
D/V =   percentage of  

financing that is debt. 
Tc  = corporate tax rate. 

•  Businesses often discount cash 
flows at WACC to determine the 
net present value (NPV) of a 
project, using the formula: 
NPV = present value (PV) of the 
cash flows discounted at WACC. 

•  Calculating it requires knowing 
the rates of return required for 
each source of capital.

Other ratios of valuation one may look at are:
•  Dividend yield: This is known as the “payout ratio”. It provides a guide as to the ability of a business to maintain a 

dividend payment. It also measures the proportion of earnings that are being retained by the business rather than 
distributed as dividends.

•  Free cash flow (FCF)/revenue: FCF = EBIAT + depreciation – capital expenditure – increases in working capital. This is a 
relative measure of the total cash available to all claim holders.

•  Price-to-sales ratio (P/S ratio): P/S = Market capitalisation/sales over the past 12 months. Much like P/E, the P/S number 
reflects the value placed on sales by the market. The lower the P/S, the better the value.

•  Price/cash flow ratio: This method measures the ability of a company to provide cash flow on a per share basis. The ratio 
is calculated by taking the stock price per share and dividing that by the operating cash flow per share.

•  Tobin’s Q: Q = market value ÷ replacement value. This ratio compares the market value of a company to the replacement 
value of their tangible assets. A Tobin’s Q of more than 1 means that the market value of assets (as reflected in share 
prices) is greater than their replacement cost. This means it is likely that CAPEX will create wealth for shareholders. This 
means companies should increase CAPEX, raising more money to do so if necessary, but should not make acquisitions. 
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The graphs below shows a few valuation ratios for a panel of telecoms operators over the world.

We can observe the relatively narrow range in which the WACC lies (between 8.4% and 13.4%). In comparison, enterprise 
multiple ranges from 4.5 to 8.6.

These values just serve for global illustration. Obviously, they depend on factors such as the geographic footprint of the 
operator, the financial structure, the operational performance, etc.

Sample of valuation ratios (2009)
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About the interpretation of the KPIs

General observation... Because... But...

A drop of call rate leads to 
an increase of revenue.

Because subscribers 
will boost their usage 
and consumption…

•  Important to be sure that price elasticity is above 1 at this level.
•  Important to consider cross-elasticity (cannibalisation effect).
•  Important to consider network capacity.

A boom of gross 
connections will increase 
market share.

Because new 
subscribers will 
strongly increase our 
RGS…

•  Important to verify that we grow faster than the whole market.
•  Important to analyse the nature of new subscribers (volatility 

issue).
•  Important to analyse structure of this boom (reactivations, RGS 

definition).

A boom of RGS leads to a 
strong increase of revenue.

Because new 
subscribers are 
supposed to bring in 
revenue…

•  New subscribers are generally low-end users.
•  Important to observe the proportion of multiSIM users.
•  Important to measure churn (balance).

A boom of RGS can only 
lead to a drop of ARPU.

Because new 
subscribers are in the 
bottom of the pyramid 
(low-end users)…

•  Probability of high churn from competitor.
•  Impact of VAS development and its impact on usage.
•  Useful to consider impact of a positive economic conjuncture.

Description Relative market share (RMS)

Objective Determine the company’s market 
position

Definition and/or 
formula

RMS  = Number of subscribers/number of 
subscribers of the main competitor

Monitoring frequency Updated every month

Data source(s) •  External data: GTS
•  Internal data: CDR

Destinees •  CMO and marketing team
•  Other CXOs

About the management of the KPIs

Managing an indicator involves a form that 
provides information regarding the objective, the 
definition, the formula, the monitoring frequency, 
the data sources, etc.

Here is an example of such a form for Relative 
Market Share (RMS):
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Obviously this list of 150 business KPIs presented in this section is not exhaustive, but could serve as a basis 
for anyone who might wish to develop his own through a given level of granularity and dimensionality.

But don’t forget that the real value added of a KPI is in the discussion of results, not the numbers themselves. 
And this is underlined by this quote attributed to Albert Einstein: “The problem is that not everything that 

counts can be counted, and not everything that can be counted counts.”

This is also the way to highlight that a single indicator brings only synthetic information. It is important to 
combine many different metrics within a coherent dashboard or so, in order to get the full story and 

assessment of the company. This is the purpose of Chapter 2.
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Chapter 1

From Business Indicators  
to Business Intelligence

➜  Business indicators

➜ Data-Information-Intelligence

➜  Quid Business Intelligence

“Knowledge itself is power.” 

Francois Bacon
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Company performance assessment

“Manage your destiny, or someone else will.” 

Jack Welch, CEO General Electric

1. Daily monitoring: CEO cockpit  page 89

2. Monthly performance assessment  page 111

3. Value proposition review  page 155

Chapter 2
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Company performance assessment
Outcomes and introduction

 1. Which statistical techniques 
and methods can be used 
in order to implement an 
efficient system of business 
performance management 
(BPM)?

 2. What could look like a CEO 
Cockpit that would help the 
CEO to manage his/her 
business on a daily basis 
and to drive the weekly 
performance meeting?

 3. How to conduct the 
monthly Opco performance 
assessment using the WWW 
approach (what/where/
why)?

 4. What is the process for an 
effective review of 
company’s value 
proposition involving the 
diagnosis and the tactical 
corrections.
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About business performance management

Business performance management (BPM) can be defined as the area of Business Intelligence involved with monitoring and 
managing an organisation’s performance, according to key performance indicators such as revenue, market share, churn rate, 
network traffic, quality of service, operational costs, return on investment, etc. Business performance management is also 
known as Corporate Performance Management (CPM) or Enterprise Performance Management (EPM). 

Components of BPM include all the practices, technologies, methodologies and metrics used to gather and apply relevant 
information. Then BPM is also seen as a business management approach which looks at the business as a whole instead of on a 
division level. It entails reviewing the overall business performance and determining which critical points to stick to in order to 
enable the business to better achieve its goals.

Because BPM seeks to aggregate available information, managers are more informed about the company’s position and are 
able to make better decisions.

A telecoms operator with advanced BPM process and tools is able to address the key areas of customer insight, revenue growth 
and profitability:
•  Boosting of ARPU.
•  Churn management (monitoring, analysis and prediction).
•  Cost and revenue integration (issues regarding customer acquisition and profitability).
•  Risk management (fraud and anomalies detection, vulnerability).

The diagram on the next page presents the performance management toolkit; a set of activities and processes that make it 
possible to monitor and drive the business proactively and not only reactively: the CEO Cockpit, the Operational Review, and 
the Value Proposition Review. Each of these tools will be covered over the pages that follow.
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About business performance management

1. CEO cockpit Daily monitoring of 
the operational 
business.

Tracking of key 
business metrics 
pertaining to 
marketing, 
commercial, 
customer relations 
and network.

•  Alarms and 
warning routing in 
order to 
automatically 
correct 
conjunctural 
deviations.

•  Microsoft Excel 
in-built dashboard, 
or specific 
dashboard 
software.

2. Operational review Monthly assessment 
of the company’s 
business 
performance.

Analysis of key 
business indicators of 
subscribers, revenue 
and profitability 
using the WWW 
approach: what, 
where, why.

•  Determination of 
the company’s real 
position. 

•  Identification of 
the internal and 
external factors 
that have had a 
drag effect on the 
company’s 
performance.

Various reports (Excel, 
Powerpoint):
•  CEO cockpit.
•  Competitor report.
•  Data mining 

report.
•  Market research 

report.

3. Value proposition  
review

Periodical assessment 
of current value 
proposition.

Review of value 
proposition impact 
on market and 
competitors, on 
subscribers, revenue 
and margin.

•  Identify the factors 
to lever in order to 
improve the 
impact of 
company’s value 
proposition.

•  Market research 
report.

•  Data mining 
report.

Tool Objective Contents Outcomes InterfaceTool
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Company performance assessment
Contents

1. Daily monitoring: CEO cockpit

2. Monthly performance assessment

3. Value proposition review
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Introduction and structure

Tool Objective Contents Outcomes Interface

1. CEO cockpit Daily monitoring of 
the operational 
business.

Tracking of key 
business metrics 
pertaining to 
marketing, 
commercial, 
customer relations 
and network.

•  Alarms and 
warning routing 
in order to 
automatically 
correct 
conjunctural 
deviations.

•  Microsoft Excel 
in-built 
dashboard, or 
specific 
dashboard 
software.

2. Operational 
review

Monthly 
assessment of the 
company’s business 
performance.

Analysis of key 
business indicators 
of subscribers, 
revenue and 
profitability using 
the WWW 
approach: what, 
where, why.

•  Determination of 
the company’s 
real position.

•  Identification of 
the internal and 
external factors 
that have had a 
drag effect on 
the company’s 
performance.

Various reports 
(Excel, Powerpoint):
•  CEO cockpit.
•  Competitor 

report.
•  Data mining 

report.
•  Market research 

report.

3. Value 
proposition  
review

Periodical 
assessment of 
current value 
proposition.

Review of value 
proposition impact 
on market and 
competitors, on 
subscribers, 
revenue and 
margin.

•  Identify the 
factors to lever in 
order to improve 
the impact of 
company’s value 
proposition.

•  Market research 
report.

•  Data mining 
report.
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Introduction and structure

It is admitted that the Chief Executive Officer (CEO) of a company uses a type of measurement referred to as 
business metrics in order to gauge one of the components of his/her company’s performance. Usually a 
systemic approach is used to apply it to the company’s mission statement for example, or to outline business 
strategy that can then be applied to the company’s precise and irrefutable goals. In this manner, the CEO can 
then monitor the company’s performance as far as achieving the outlined goals are concerned. That’s basically 
an outline of CEO jobs concerning business metrics.

In this regard, CEO Cockpit is an invaluable tool that makes it possible for the CEO to be kept informed in 
real-time about his/her company’s performance.

Building a CEO cockpit requires :
•  The definition of the KPIs to monitor (see listing in the previous chapter). 
•  A review of the statistical techniques and principles without which the conception and the effective 

utilisation of such a tool would be an illusion. These prerequisites will be quickly reminded within the first 
part of this section (*).

•  The conception of a user-friendly interface that will make it possible to navigate easily across the metrics. 
This tool is presented with the help of an example in the second part of this section.

(*) This part is widely developed in “MTN Business Intelligence”, from the author.
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1.
Variance ratios and  

breakdowns

Single key figures are the first way used 
to determine the global performance 
of a given business indicator.

Then ratios techniques generally have 
the floor…

•    Variance ratios.
•    Additive breakdown.
•    Multiplicative breakdown.

2.
Smoothing
techniques

Sometimes, a single figure hides or is 
not able to measure the real 
performance of the company; hence 
the importance to have a look at 
historical data. Then trends and 
smoothing techniques are suitable…

•    Moving average.
•    Z-chart.
•    Linear adjustment.
•    Box and whisker plot.

3.
Statistical process 

control (SPC)

In order to focus on the performance 
that really needs corrective actions, it is 
important to set up thresholds of 
control…

See pages 95 and 96 for the 
definition and an example

4.
Geo-marketing and other 

multivariate maps

Correlation between business 
indicators shows that it may be useful 
to consider some of them simul-
taneously for a better assessment of 
the global picture. Then, multi-
dimensional techniques have the 
floor…

•    Bivariate matrix.
•    Market map.
•    Magic radar.
•    Geo-marketing chart.

 Most of these techniques and principles are well known by some of the readers, but it is worth recalling them. Actually the 
challenge is simple: if an Opco doesn’t make use of all these techniques and principles on at least a weekly basis, a significant 
part of the truth regarding its performance will be hidden. He/she will not be able to understand his/her business (customers 
needs, reasons for poor performance in revenue, profile of subscribers who churn, ways to improve EBITDA margin, etc).

Remember the quote from Winston Churchill at the beginning of this book.

Tracking some KPIs on a daily basis requires the observation and the application of a few statistical principles of techniques. If 
these rules are not observed, the CEO will not be able to have a correct knowledge of the position of his/her Opco at any time.
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Definition Examples

Performance analysis always starts by comparing actual vs budget and previous...

Variance ratios

Basic table... Actual Budget % budget
Previous  
month

% previous 
month 

Previous  
year 

% previous 
year

Complementary 
table... Actual

Previous 
month (cst 
perimeter)

Real 
evolution

Market 
evolution

MTN vs 
market

Previous 
month 
growth

Actual vs 
previous 
growth

Additive breakdown

A global business indicator is broken down 
through its components. 

In additive breakdown, the sum of the 
values of the components leads to the total.

•    RGS equation: Closing RGS = 
Opening RGS + gross 
connections – churn. 

•    Distribution tracking: Total sales 
= Sum sales per region.

Multiplicative
breakdown

In multiplicative breakdown, there is a clear 
correlation between the components; then 
an equation is needed.

Multiplicative breakdown (via elasticity 
analysis) enables us to measure the effect of 
each factor in the change of the global 
indicator.

•    Revenue equation: Revenue = 
Average RGS x MOU/user x 
effective tariff rate.

 

(*) These techniques have been widely developed in the first release Business Intelligence Handbook.

1. Variance ratios and breakdowns (*)
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Definition Examples

Moving average

A simple moving average (SMA) is the unweighted 
mean of the previous n data points. If the data has a 
periodic fluctuation, then applying an SMA of that 
period will eliminate that variation (the average 
always containing one complete cycle).    

In telecoms industry, there are various popular 
values for n, like seven days or 30 days. The period 
selected depends on the kind of movement one 
is concentrating on, such as short-, intermediate-, 
or long-term. In any case moving average levels 
are interpreted as support in a rising market, or 
resistance in a falling market.

Z-chart

A Z-chart helps to represent in a single graph:
• The monthly trend of a business indicator.
• The cumulative evolution.
• A smoothing of cumulative values.

The Z-chart makes it possible to include both 
actual and budget or MTN and competitor. 

Linear 
adjustment

Linear adjustment is used to model relationships between time and a business indicator (revenue, 
connections, etc) to determine the magnitude of the relationships between variables, and can be used to 
make predictions based on the models. The equation of linear adjustment as the following shape:
Y  =  a T  +  b,  where:
Y is the business indicator to monitor; T is the time (days, weeks, month, etc); a is the slope (or gradient), and 
represents the marginal evolution; b is the intercept, the point at which the line crosses the vertical axis.

Box and 
whisker plot

A box-plot (box and whisker plot) is used to show 
the shape of the distribution, its central value, and its 
variability. It is especially useful for indicating whether 
a distribution is skewed and whether there are 
potential unusual observations (outliers) in the data 
set. Box and whisker plots are also very useful when 
large numbers of observations are involved and 
when two or more data sets are being compared. 

•  Box-plot is widely used to track and to analyse 
metrics such as: Daily loading, connections, call 
centre indicators, network KPIs, etc.

(*) These techniques have been widely developed in the first release Business Intelligence Handbook.

2. Smoothing techniques (*)
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In business, there is a variation in every indicator; then a flat line has to be considered as a danger that we are not aware of. 

So there are natural variations and special causes; the issue being to determine at which moment/level we can isolate 
special causes that will need to be analysed deeply and explained.

Statistical process control (SPC) chart is a tool that makes it possible to determine when we can assume that special 
causes occurred and acted upon performance of a given indicator.

The idea of SPC is to use the variation in the data to calculate the limits of normal variation (“upper” and “lower” control 
limits).
The formula is as follows:
UCL  =  Mean + (T x variation) and LCL  =  Mean – (T x variation), where:
• Variation is an average calculated after setting the variation between each of two consecutive observations;
•  T is a parameter related to the level of control and derived from Gauss law (see table below). The stronger the control we 

plan to set, the lower the parameter T.

When an observation falls outside the interval (LCL, UCL), there is invariably a special cause.

Gauss parameter related to level of control

Level of control Low Medium High

Margin of freedom High Medium Low

Statistical equivalence 99% 95% 90%

Gauss parameter (T) 2.576 1.960 1.645

3. SPC and control threshold

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 

rese
rv

ed.

Performance Management 
in Telecoms

Simulator pack

The CD included at the end of this handbook contains a “quality of service” module that integrates an 
anomaly detection model using the statistical process control approach.
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Below is an example of the construction of an SPC chart for net additions. In order to keep it simple, we’ve presupposed  
a stability of this parameter.

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Net additions 7,217 7,274 7,086 7,053 6,748 7,061 7,035 7,049 6,832 6,943 7,409 7,648 7,354 7,213 7,326

In this example, we can determine that:
• Average net additions are 7,130.
• Average variation between two consecutive weeks is 180.
• If we choose a high control level (t = 1.645), then UCL = 7,446 and LCL = 6,854.

According to this model, Business Intelligence will 
have to comment and/or conduct further analysis 
in order to understand:
•  The poor performance in net additions during 

week 5 (6,748) and week 9 (6,832).
•  Why net connections surged on week 

12 (7,648).

•  Sometimes, one can set a strong constraint for LCL and negative performance (eg t = 1.645), and a light constraint for UCL and positive 
performance (t = 1.96 or 2.576).

•  When the indicator has a trend (for instance, RGS, revenue, etc), we need to first determine the equation of the trend line.

Example of SPC usage
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Usage and attitude

Geography
Socio-demography

Geo-marketing 
triangle

Geo-marketing can be used in:
• Site selection (network).
•  Implementation and assessment of outlets 

(distribution).
• Targeting of specific customers (marketing).
• Outdoor deployment (marketing).

The core base of geo-marketing is the digital map 
and the association of data with this map. Geo-
marketing software (GeOptim Marketing, K Analysis, 
Geo Concept) are then useful. This software generally 
uses a strong geographic information system (GIS) 
combined with geo-coding and statistical analysis.

4. Geo-marketing outcomes

Geo-marketing (aka location Business Intelligence) uses geographic information in the process of planning and 
implementation of marketing, commercial and network activities.

The geo-marketing mapping allows to assess simultaneously the three key actors of operations’ performance:
•  Marketing, via the distribution of outdoors.
•  Network, via the BTS coverage.
•  Commercial, via outlets’ coverage.

These indicators are generally compared with the split of both population and subscribers over the country.

The ultimate aim is to measure to what extent the operations’ activities of the company can be considered as rational.

Obviously, other indicators can be selected according to the specific focus required.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 

rese
rv

ed.

Performance Management 
in Telecoms

Simulator pack The CD included at the end of this handbook contains a “geo-marketing” assessment module.
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Area Population BTS Outdoors POS Subscribers

Centre 2,200,000 44 88 14,400 720,000

East 1,200,000 8 12 1,800 350,000

Far north 2,000,000 10 15 2,000 600,000

North 3,000,000 52 105 20,400 800,000

North west 800,000 22 25 4,000 150,000

South 1,600,000 28 52 12,000 580,000

South west 1,000,000 18 40 5,000 280,000

West 2,000,000 34 55 9,000 700,000

Total 13,800,000 216 392 68,600 4 ,180,000

The fictitious example below will 
enable us to build a strategic 
mapping, via its two-step process.
Let’s suppose a country with eight 
regions whose population is given, 
as well as indicators pertaining to 
a given operator (number of 
subscribers, BTS, outdoors and 
points of sales).

The first step aims to compare the split of the population 
with the distribution of subscribers and outdoors, as well 
as distribution and network coverage.

The graph indicates that:
•  Failures appear in east and far north concerning all areas (outdoors, outlets, BTS), and specifically in west region concerning 

outlets.
•  Too many resources are provided to north region (forward potential to analyse).

How to build a geo-marketing chart
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The second step consists of the realisation of a matrix scatter-plot that makes it possible 
to observe correlations between the three areas assessed (marketing, distribution and 
network).

Geo-marketing software can be used to:
•  Calculate summary information for specific areas (addressable market, penetration, number of BTS, customers or 

outlets, market shares, etc).
•  Determine where the customers are (on country, city, street, user level, etc).
•  Determine who the customer is (customer profile in a given area).
•  Visualise any data in a geographic context on a map.
•  Select customers or outlets within specific areas.
•  Using micro-geographic segmentation, select customers similar to a specific type in the rest of the country.
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Example of outcomes from a geo-marketing map

Region 2:
• Area: 67,300 km2 (29% of the country)
• Population: 2.1 million inh (26% of the country – 31.2 inh/km2)
• Subscribers: 430,800 (22% of the country – penetr: 20.5%)
• Addressable market: 1 100 000 (24% of the country-satur: 39%)
• Outlets: 13,260 (21% of the country – 32.5 subs/pos)

Region 4:
•  Subscribers: MTN: 386,040 (55.4%); competitor: 310,500 (44.6%)
• BTS: MTN (52); competitor (47)
•  MTN RGS split: Low (59%), medium (34%), high (7%)
•  MTN subscribers’ coverage: 52 BTS (7 424); 25,700 pos (15)

Other information in a given area:
• Competition intensity
• Outdoors and other media penetration
• Price-elasticity, etc 

Area X in region 3:
•  Listing of customers with specific characteristics (eg tenure > 

three years, trendies, churners, etc)
• Listing of outlets with specific characteristics, etc

Region 3:
•  ARPU: $10.1 ($11.3)
•  MOU/user: 36 mn (41 mn)
•  Churn rate: 2.8% (3.1%)
•  Pyramid of ARPU

Customers
BTS

R1

R2

R3
R4

The map below 
gives some clues 
about the 
tremendous 
amount of 
information that 
can be provided 
by a geo-
marketing map.



101

Daily monitoring: CEO cockpit
Platform

In the pages that follow, we develop a model of CEO Cockpit that could serve for those decision-makers who want to drive 
their operational business on a daily basis and with more efficiency.

1. Goals

•  To effectively drive the business on a daily basis.
•  To detect issues in connections and churn, drop in revenue, network a 

or call centre anomalies; and then quickly identify areas that need 
immediate corrective action.

•  To serve as a platform for discussion during the weekly performance 
meeting.

2.
Technical 

specifications

 The CEO cockpit has the following specifications:
•  It is built under Microsoft Excel and integrates coding under Visual Basic 

(VBA).
• The navigation is done via simple clicks.
•  It allows simulations to run regarding subscribers, revenue and EBITDA 

for the current month.
•  It is currently updated every morning between 08:00 and 09:00, but 

some indicators can be tracked on an hourly basis (for instance EVD).

 The example that follows is a CEO cockpit for an MTN Opco for which we have modified the name for obvious reasons. We 
present the structure as well as the main outcomes; but obviously the CEO can have access to a higher level of granularity by 
simple clicks.

Overview of the CEO cockpit
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Platform

Structure of CEO cockpit

Title of the main section (overall 
status) and the sub-section 
(performance).

Date of the latest update of CEO 
Cockpit.

Main sections: presentation, 
overall status, subscribers, 
revenue, network, customer 
service, simulator.

Each main section can be drilled 
down onto several secondary 
sections.

In this case, presentation has 
been selected as it appears in 
bold.

Sub-sections of the main 
section selected.

This first section (presentation) 
does not have any sub-section, 
but each of the other six main 
sections have several sub-
sections (see the following 
pages).

From this page, the CEO can have access in a simple click to any part (main or 
sub-section) of the cockpit.

In this case, a simple click on “31. Sales” would take him to the details 
regarding sales (trend, split by region and dealer, etc).
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Outcomes: overall status section

Title of the main section (overall 
status) and the sub-section 
(performance).

With a simple click, the CEO can 
have direct access to the other 
sub-section pertaining to 
overall status (geo-marketing).

This second sub-section, which 
is not elaborated in this 
handbook, contains a 
geographical mapping with all 
the data that makes it possible 
to develop a geo-marketing 
approach, according to the 
example presented on page 
100 of this handbook.

 A list of 25 indicators regarding Subscribers, Revenue, Network and Customer 
Service are monitored everyday; and a level of warning (red, orange, yellow or 
green) is activated. This warning routine results from the comparison between 
actual and budget and previous.
In this example, it appears that as at November, 17th the following metrics 
needed further investigations: Churn revenue from sales and distribution, 
ARPU, ARPM, all-hours call-setup failure, critical link congestion, average CHT, 
customers complaints, vouchers and handsets defective rate.
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Title of the main section 
(subscribers) and the sub-
section (here gross 
connections).

With a simple click, the CEO can 
have direct access to the other 
sub-sections pertaining to 
subscribers (churn, net 
additions, RGS, market share).

Trend of gross connections for 
the last 30 days:
Red diamond highlights the 
significant drops compared 
with same day of previous 
week; green triangle indicates 
the significant increases. The 
purpose is to track the specific 
life of this indicator as well. SPC 
technique is used in this case 
(see page 95).

Geographical repartition of gross connections:
This chart (modified for confidentiality reasons) makes it possible to identify 
the top-40 localities that realise the most connections.

In this case, we can observe that South West has two localities that connect 
more than 200 subscribers per day, four localities that realise between 100 
and 200 connections, etc.

This section also provides the structure of population and RGS across the 
regions.
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Title of the main section 
(revenue) and the sub-section 
(here loadings).

In sales section, CEO has access 
to sales by region, EVD 
penetration and special 
products/VAS.

With a simple click, the CEO can 
have direct access to the other 
sub-sections pertaining to 
revenue (sales, usage and 
revenue per unit).
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Title of the main section 
(network) and the sub-section 
(here network quality).

With a simple click, the CEO can 
have direct access to the other 
sub-sections pertaining to 
network (traffic analysis and 
statistics per site).

In Network Quality section, CEO 
has access to metrics 
concerning network quality 
such as TCH availability, Call 
setup failure rate, Busy hour 
congestion, Interconnect link 
congestion, etc (according to 
the listing presented in this 
book).

Each metric is monitored on a 
national basis as well as on a 
regional one (here North-East). 
And the areas with problems 
are highlighted in the Overall 
Status section.

Information concerning these 
metrics are daily performance, 
year-to-date and target.

The networks metrics that need 
corrective actions are clearly 
identified.
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Platform

Title of the main section 
(customer relations) and the  
sub-section (here Call Center).

With a simple click, the CEO can 
have direct access to the other 
sub-section pertaining to 
customer relations (service 
centre activities).

In this second section, 
indicators such as stock level of 
various handsets, number of 
visits, top inquiries, vouchers 
and handsets defective rate, SIM 
swaps, etc are monitored on a 
daily basis.
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Title of the main section 
(simulator).

Data table:
The purpose is to obtain a 
relevant estimation of the main 
KPIs for the whole month 
(subscribers, revenue and 
EBITDA).
In black, actual values.
In blue, input values that can be 
entered by the CEO for the 
simulation.
In red, outcomes from the 
simulation according to the 
equation of the Income 
Statement.

Note that parameters such as 
effective tariff rate or MOU per 
user are already integrated 
within the equation according 
to the trend observed so far 
(previous month and previous 
days of the month).

Graphical outcomes:
•  Absolute subscribers’ numbers (gross net, churn).
•  Relative subscribers’ numbers (churn rate, net additions actual vs budget, 

market share).
•  Trend of revenue and EBITDA.
•  Mapping actual vs budget for revenue and EBITDA for the last three months 

(including the current one).
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Beyond CEO cockpit: the weekly performance meeting

In order to fully play its role in the process of business performance management, the CEO Cockpit should serve as the driver of 
the weekly performance meeting that each Opco is suppose to hold.

As depicted in the diagram below, the weekly performance meeting could have the following specifications:
•  Attendees: All the Heads of Departments, the Head of Business Intelligence, and one first-line report from each of the 

following departments: Marketing, Sales and Distribution, Network and Customer Relations. Then the team would have 
between eight members (for a small Opco) and 20 members (for a big Opco). 

•  Additional report needed: In order to improve the efficiency of this meeting, the CEO cockpit should be supported with the 
Economic and Competitor Intelligence weekly report.

•  Duration: The meeting could last two to three hours according to the issues raised in the CEO cockpit.
•  Outcomes: Tactical corrective actions to be measured on a weekly basis regarding Marketing, Sales and Distribution, Network 

and Customer Relations.
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Beyond CEO cockpit: the weekly performance meeting

As we’ve tried to demonstrate in this section, CEO Cockpit is the first tool each CEO should have in order to 
really drive his/her business on a daily basis.

The model presented here has got a few advantages:
•  It is simple to use, with an easy navigation.
•  It is already available (developed by the author of this book).
•  It does not need any sophisticated software or interface.

But obviously this is just an example. Many other interactive dashboards of this kind can be developed or 
ordered by the CEO according to his/her preferences and constraints.

Driving the business on a daily basis eases the process of reviewing company’s performance during the 
traditional monthly sessions of operational review all the telecoms companies use conduct.
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Contents

1. Daily monitoring: CEO cockpit

2. Monthly performance assessment

3. Value proposition review
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Introduction

Tool Objective Contents Outcomes Interface

1. CEO cockpit Daily monitoring 
of the operational 
business.

Tracking of key 
business metrics 
pertaining to 
marketing, 
commercial, 
customer relations 
and network.

Alarms and warning 
routing in order to 
automatically 
correct 
conjunctural 
deviations.

Microsoft Excel 
in-built dashboard, 
or specific 
dashboard 
software.

2. Operational 
review

Monthly 
assessment of the 
company’s 
business 
performance.

Analysis of key 
business indicators 
of subscribers, 
revenue and 
profitability using 
the WWW 
approach: what, 
where, why.

•  Determination of 
the company’s 
real position

•  Identification of 
the internal and 
external factors 
that have had a 
drag effect on 
the company’s 
performance.

Various reports 
(Excel, Powerpoint):
•  CEO cockpit.
•  Competitor 

report.
•  Data mining 

report.
•  Market research 

report.

3. Value 
proposition  
review

Periodical 
assessment of 
current value 
proposition.

Review of value 
proposition impact 
on market and 
competitors, on 
subscribers, 
revenue and 
margin.

Identify the factors 
to lever in order to 
improve the impact 
of company’s value 
proposition.

•  Market research 
report.

•  Data mining 
report.

The purpose of this section is to develop a rational approach in assessing the company’s performance in a way that goes beyond the 
traditional session of variance analysis (operational review). But this process cannot be handled if a clear identification of all the factors 
that impact the company’s performance is not presented. For universality reasons, the metric related to the company’s performance, 
that will constitute the core of our presentation, is EBITDA.
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Dealing with issue in EBITDA

1.1. What is EBITDA?
 
 EBITDA, which stands for “Earnings Before Interest, Taxes, Depreciation and Amortisation, is a way of evaluating a company’s 
profitability. It excludes items that make comparisons across companies difficult and which are viewed as not-central to the 
company’s core operations. 

 EBITDA differs from operating cash flow by excluding payments for taxes or interest as well as capital expenditures and 
depreciation. EBITDA also differs from cash flow because it excludes cash requirements for replacing capital assets (CAPEX). 

 EBITDA is used to analyse and compare profitability between industries and companies. 

 In an EBITDA calculation, your first step would be to find the net income of the company. This can be easily done by subtracting 
the total expenses from the total income. Refer to the formula given below:

Net income = Total income – total expenses.

 The next step in EBITDA calculation is to find out what the total taxes on income are, paid to government and income tax 
authorities. 

Then, you calculate the interest paid to people for using their capital for business, and then finally, you find the cost of 
depreciation and cost of amortisation. Now, EBITDA can be calculated by using a top-down approach or a bottom-up one.
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•  One of EBITDA’s most important traits is that it eliminates the effects of accounting and financing decisions, which can 
greatly skew a company’s earnings from quarter to quarter. 

•  For companies with big upfront investments and long gestation periods, EBITDA can be a more appropriate measure of the 
business’s underlying profit potential since it excludes the cost of these investments. 

•  The EBITDA calculation refers to how strong the core business of a company is, and how its subsidiaries are performing in 
different sectors.

•  The EBITDA calculation is vital for leveraged companies or those ones which have large debt on their books.
•  EBITDA is also a measure of whether the expansion plans of a company are working and whether the management is 

running it in the right way. If the EBITDA calculation reveals that the EBITDA figures are high, then it indicates the operational 
efficiency of a company. 

•  EBITDA margin (EBITDA as a percent of sales) is extremely valuable because it helps you analyse whether a company is more 
or less profitable as a percent of sales. This tool is most helpful when looking at a company which has grown year-over-year 
because it reflects whether and to what extent the growth was profitable. Growth is good, however, a company should 
always understand whether the new business it added in the past year was as profitable as its existing business. This will help 
a company allocate future resources to the most profitable part of its business. 

•  By calculating EBITDA margins, we can predict the future profits earned by a company. 
•  EBITDA margin also comes in handy when comparing companies of different sizes against each other. EBITDA alone would 

not be a good analytical tool because, obviously, a company with higher sales “should” have higher EBITDA. However, EBITDA 
margin will provide a true apples-to-apples comparison so that you can see which company’s operations is most profitable 
as a percentage of sales.

•  Finally, EBITDA is the root of several key ratios that are critical in evaluating a company’s pulse, including interest coverage 
ratio (EBITDA/interest), net debt/EBITDA or enterprise value/EBITDA; to name a few. 

1.2. Why is EBITDA the core metric in assessing the company’s operational performance?
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Dealing with issue in EBITDA

•  Criticisms of using EBITDA for measuring profitability generally refer to the fact that depreciation, interest, taxes, etc are no 
less “real” than other expenses and is therefore misguided to exclude them. 

•  EBITDA is not defined according to Generally Accepted Accounting Principles (GAAP), a standard set of guidelines for 
financial accounting that regulate the preparation of financial statements. As such, a company is free to calculate its EBITDA 
however it wishes, and many companies change the components of their EBITDA calculations from one reporting period to 
the next. Practically speaking, EBITDA margins are not the net profit of a company and, according to some financial analysts, 
these numbers can be misleading. 

•  However, what we must remember is that calculating EBITDA is not the only way of forecasting the profits of a company. So, 
apart from EBITDA calculation, you also need to concentrate on other fundamentals of companies. 

 

1.3. But bear in mind that EBITDA is not perfect...
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Dealing with issues in EBITDA

 Increasing EBITDA is a key step in the search of the maximisation of company global profitability. When such an objective is not 
reached, a systematic search of the bottlenecks should be organised, starting with a split of the key component to maximise 
(revenue) and the one to manage with more efficiency (cost). Then it is possible to visit internal factors (company value 
proposition and support) as well as external factors (macro-environment, competition, etc) in order to detect the real sources of 
problems. Although this search requires an intensive use of tools and techniques belonging to market research and/or data 
mining, it is possible to give some clues that can ease the investigations. 

Failure in revenue performance:
Such a situation occurs when at least one of the two sources of revenue is concerned: old subscribers (organic revenue) and 
new subscribers (marginal revenue). Indicators like churn rate or marginal ARPU (see chart) provide clues that make it possible 
to identify the source(s) that failed. The chart also indicates which internal or external factors may have a significant impact on 
the source in cause. A red bubble or square means strong potential impact, an orange one is for medium influence, a yellow 
one means very light impact.

For instance, if the drop in revenue is observed in the change in usage of old subscribers (detected with the help of marginal ARPU-net), 
then factors to visit in priority (red) should be price level, single call market, etc. At a second level of priority (orange), we may look at 
sales-team support, new entrant (multi-SIMs syndrome), etc. But a factor like handset resellers is not really impactful at this level.

Below are just clues resulting from the experience generally observed in Africa and Middle East markets. But obviously, some 
exceptions may be observed in some specific contexts.

Failure in cost management:
With a slowdown in EBITDA margin resulting automatically from a disequilibrium between revenue and cost, it’s important to 
investigate the key components of COS and OPEX. Nevertheless, for a customer-centricity perspective, it is advisable to 
separate direct costs belonging to the chain of customer relationship management (acquisition costs, retention costs, 
development costs) and indirect costs (general OPEX, salaries, maintenance, etc).

A regular monitoring and analysis of cost management ratios will make it possible to point out the items that have a drag effect 
on EBITDA margin.



117

Monthly performance assessment 
Dealing with issues in EBITDA

 Below are a few tips about how to make use of 
five key metrics in order to identify the sources 
of problems in revenue. Once the sources of 
problems are detected, it is possible to identify 
the internal and the external factors that cause 
problems (see next pages).

Sources of revenue

Changes  
from 

subscribers
Volatile

subscribers

Marginal 
ARPU-net (1)

Rotational 
churn (3)

Subscribers 
lost

Churn rate (2) Growth in 
base (4)

Marginal  
ARPU-gross (5)

Penetration  
in potential

ARPU from 
new 

subscribers

Current subscribers New subscribers

1. Marginal ARPU- 
net additions

If marginal ARPU based on net adds is below marginal ASPU based on gross connections, 
then there will be a problem regarding old customers. Either their ARPU has dropped, or 
we’ve lost medium- or high-end users.

2. Churn rate
 A drill-down analysis or an ARPU transition matrix will make it possible to determine 
churn of medium- and high-value customers, and then a change in the structure of the 
subscriber base impacting volume-value pyramid.

3. Rotational churn
  A drill-down analysis may help to identify volatile subscribers (deactivators and 
reactivators), and a cluster analysis will make it possible to identify various reasons and 
profiles.

4. Growth in base

A time series analysis of monthly growth in base should be conducted, and the results 
should then be compared with market trend (globally and by region). Then it will be 
possible to identify the key markets, regions or segments of customers where we should 
allocate more acquisition effort.

5. Marginal ARPU- 
gross connections

A time series analysis of marginal ARPU based on gross connections (those connected 
three months ago) will be conducted.

2.1 Issues in revenue
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 Internal factors can be grouped into five categories. The first four refer to departments that deal directly with the company’s 
value proposition (marketing, sales and distribution, customer relations, network); the last category refers to the internal 
supports.

1. Marketing

•  Quality of products/services (reliability of the VAS, ease of understanding, ease of use, 
etc).

•  Suitability of products/services with target.
•  Timing of new product launch/delivery.
•  Quality of ATL/advertising (entertainment quality of adverts, convincing quality, ease of 

understanding, ease of remembering, ease of relating to, realistic promises, etc).
•  Quality of BTL/trade marketing support and sponsorship activities.
•  Share of voice and targeting of marketing support.
•  Price level (national and international calls, SMS/data, etc).
•  Price flexibility.
•  Loyalty and rewards.

2.
Sales and 

distribution

 •  Distribution coverage (wide distribution, convenience of POS location).
•  Stock availability within distribution channel. 
•  Support from sales team (number and quality of the visit to dealers and direct 

customers, staff professionalism).
•  Dealers’ commissions (level, flexibility).
•  Various support (security, POS material).

2.1.1. Identification of internal factors
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Simulator pack The CD included at the end of this handbook contains a “revenue qualitative analysis” module.
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3. Customer 
relations

•  Quality of service in service centres (waiting time in queues, handling problems by staff, 
security, atmosphere, etc).

•  Quality of service in contact centres (waiting time when calling, handling problems, 
etc).

•  IVR/self-service (user-friendliness in the IVR, balance inquiry command, etc).
•  Winning-back and activation (welcome back programme, reactivation process).
•  Billing and payments (ease of understanding bills, accuracy, time delivery).

4. Network

 •  Network coverage (national spread, on-the-road coverage, in-building coverage).
•  Quality of network coverage (ease of connecting to network, calls going to the right 

number, drop calls, etc).
•  Network quality on usage (voice clarity, speed of SMS delivery, flow of conversations, 

etc).
•  Network quality on recharge and activation (ease and speed of recharge and 

activation).

5.
Other internal 

factors

 •  Supply chain support/purchasing and delivery delay.
•  Finance support (payment of commissions).
•  Staff turnover/loss of key staff.
•  Cash flow management.
•  Image of the company (credibility, infrastructure, social responsibility, etc).
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1. Competition

 •  Arrival of a new competitor (direct or indirect).
 •  Launching of new product/service.
 •  Pricing initiative (drop of price, bonus, etc).
 •  Recruitment promotion.
 •  Brand and sponsorship activities.
 •  Network extension.

2.
Support markets 

& channels

 •  Supply chain support/purchasing and delivery delay.
•  Finance support (payment of commissions).
•  Staff turnover/loss of key staff.
•  Cash flow management.
•  Image of the company (credibility, infrastructure, social responsibility, etc). 

3.
Customer 
demand

 •  New consumption scheme from customers (consumption vs saving, new consumption 
priorities).

•  Consumers confidence index.

4.
Macro-

environment 
factors

 •  Inflation rate and purchasing power evolution.
 •  Health of great companies.
 •  Government consumption.
 •  Confidence index of economic operators.
 •  Strikes and social troubles.
 •  Public holiday.
 •  Weather or seasonal effect.

 External factors can be grouped into four categories: macro-environment, competition, support markets and channels and 
customer demand.

2.1.2. Identification of external factors
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Customer care:
• QoS service centre
• QoS contact centre
• IVR/self-service
•  Winning-back and activation
• Billing and payments

Sales and distribution:
• Distribution coverage
• Stock availability
• Sales team support
• Dealers commissions
• Various sales support

Network:
• Network coverage
•  Network quality on connection
• Network quality on usage
•  Network quality on activation

Other internal factors:
• Supply chain support
• Staff turnover
• Finance support
• Image of the company

Marketing:
• Quality of products
• Suitability of products
• Timing of new VAS
• Quality of ATL
• Quality of BTL
• Share of voice
• Price level
• Price flexibility
• Loyalty and rewards

Changes  
from 

subscribers
Volatile

subscribers

Marginal 
ARPU-net (1)

Rotational 
churn (3)

Subscribers 
lost

Churn rate (2) Growth in 
base (4)

Marginal 
ARPU-gross (5)

Penetration  
in potential

ARPU from 
new 

subscribers

Sources of revenue

Current subscribers New subscribers

 This diagram indicates those 
internal factors that may have a 
significant impact on the source 
in cause. A red bubble means a 
strong potential impact, an 
orange one is for medium 
influence, and a yellow one 
means very light impact.

For instance, if the drop in revenue 
is observed in the change in usage 
of old subscribers (detected with 
the help of marginal ARPU-net), 
factors to visit in priority (red) 
should be price level, etc. At a 
second level of priority (orange), we 
may look at sales-team support, 
etc. 

Here are just a few clues resulting 
from the experience generally 
observed in Africa and Middle 
East markets. But obviously, some 
exceptions may be observed in 
certain specific contexts.

2.1.3. Affecting explanatory factors to indicators in trouble
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 This diagram has the same purpose as the previous; but it focuses on the impact of external factors on revenue issues.

Political factors
•  Political risks
•  Government policies
Economic factors
• Disposal income
• Tariffs and inflation
• Market and trade cycle
•  Government consumption
•  Health of great companies
•  Confidence index
Social and cultural factors
• New cultural trends
•  Consumer buying pattern
•  Demographics
•  Strikes and social troubles
Technological factors
• Innovations
•  Replacements
•  Information
Environmental factors
• Weather
• Ecological issues
Legal and regulatory factors
• New telecoms regulation
• Change in taxation system
• Licencing issue

Market
Competition
• New entrant
• New product/VAS
• Pricing initiative
•  Recruitment promotion
• Sponsorship activities
• Network extension

Support markets and channels
• Handset resellers
• Single call market
• Dealers' business model
• Dealers' financial situation
•  Impact dealers concentration

Customers' demand
• New consumption scheme
•  Consumers' confidence

Changes  
from 

subscribers
Volatile

subscribers

Marginal 
ARPU-net (1)

Rotational 
churn (3)

Subscribers 
lost

Churn rate (2) Growth in 
base (4)

Marginal 
ARPU-gross (5)

Penetration  
in potential

ARPU from 
new 

subscribers

Sources of revenue

Current subscribers New subscribers
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 Often, many cost analytic methods have been employed to provide reasonable savings without sacrificing quality or attaching 
a high price-tag. Whatever your take may be on this controversy, in any form of project evaluation, there are actually different 
methods for cost analysis.

•  Cost allocation. This is the simplest concept, which entails the setting-up of budget and accounting systems by programme 
managers to determine the cost of service availed. Data must be recorded correctly with variables considered in the form of 
surveys. 

•  Cost-effectiveness analysis. An intelligent comparative assumption is that, for each outcome there are several choices to 
choose from. It allows the evaluator to choose which method has a reasonable overlay. Comparisons are based on common 
scales for measuring outcomes and it addresses which unit’s cost is greater for each approach, and which is the easiest to 
attain and provide more data.  

•  Cost-benefit analysis. Utilises benefit-to-cost ratios and the net rates of return. Simply put, if the contributions and results of 
the proposed alternative are reduced to a common (monetary) unit, it could be totalled and compared. Most likely, if the 
recipients are willing to pay for the service, it’s considered as a benefit; if not, it’s a cost.    

 

During the monthly assessment of EBITDA, the focus is put on operational costs (cost of sales and other OPEX) in a way 
that makes it possible to determine how their behaviour has affected the company’s profitability. For this purpose, the 
analytical process involves two steps:
•  Breakdown of the operational costs according to the customer relationship paradigm.
•  Monitoring and analysis of costs management ratios.

2.2. Issues in cost management
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COS

•  Salaries and staff costs
• Rent and utilities
• Maintenance
• General OPEX
•  Other COS and OPEX

Direct costs in a 
CRM perspective

• Acquisition costs

• Retention costs

•  Development costs

Indirect costs for support

• SIM and voucher  
• Handset 
• Dealers’ commissions 
• Advertising campaign
• Network extension 
• Market potential research 
•  Other acquisition costs

• Loyalty programme  
• Advertising campaign  
• Network extension 
• Network improvement  
• Market research (loyalty)
• Other retention costs

• Dealers’ commissions 
• Advertising campaign
• Sponsorship 
• Network extension  
• Network improvement 
• Interconnect cost
•   Other development costs 

Other OPEX

Cost generators

2.2.1. Costs breakdown

From a pure financial perspective, costs 
breakdown is done according to the distinction 
between fixed costs and variable costs, the aim 
of which is to analyse how the company could 
behave according to the change in the volume 
of activity (subscribers number, traffic), and to 
determine break-even point. This is the so-called 
cost – volume – profit analysis (*).

But from an operational and customer-centric 
perspective, the breakdown should follow the 
CRM tryptich: acquisition – retention – 
development. The diagram presented here 
shows how the costs allocation can be done in 
order to ease the analysis of acquisition costs, 
retention costs, development costs and indirect 
costs for support.

Apart from following a CRM frame of mind, this 
approach makes it possible to synchronise costs 
allocations and activities regarding the 
company’s value proposition. It also ensures the 
coordination between various departments of 
the company.
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Simulator pack The CD included at the end of this handbook contains a cost – volume – profit module.
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• COS/revenue (%) 
• OPEX (COS excluded)/revenue (%) 
• Marketing OPEX/revenue (%) 
• Commissions and Distribution/network
  revenue (%) 
•  Business operations cost/revenue (%) 
•  Network operating cost/revenue (%) 
•  Maintenance/revenue (%) 
•  Rent and utilities/revenue (%) 
•  Labour cost/revenue (%) 
•  Subscriber acquisition cost (SAC)/

revenue (%) 

Revenue-based ratios Unit-based ratios

• COS per subsriber 
•  OPEX per subscriber 
• OPEX per minute 
•  OPEX per site 
• Marketing OPEX/gross connections 
• Marketing OPEX/net additions 
• Maintenance per BTS 
• Rent and utilities per BTS 
• Labour costs/employee (per month) 
• Subscribers/employee 
• SAC/gross connections 
• SAC/minutes of use 

2.2.2. Cost-management ratios

In Chapter 1, a list of business management metrics has been presented. We can observe that many indicators refer to costs 
components. The use of the latest can be done through two clusters of cost management ratios: Revenue-based ratios and 
Unit-based ratios. Below are the ratios amid the most commonly used in telecoms companies.
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 Once we know (at least theoretically) which factors have an influence on the company’s business 
performance in terms of market position, revenue and EBITDA, the next step is to perform, on a regular basis, 
an approach that makes it possible to assess the company’s performance with efficiency.

The diagram on the next page depicts the three WWWs that constitute the sequential process of company 
performance assessment (what, where, why). This process makes it possible to determine the real health 
status of an Opco and to identify the real factors that explain the good or bad performance of the company 
from an operations perspective.

1. Combining variance analysis and correlation analysis for a reliable health-check: 
The first fundamental question to focus on is: what’s the status of my Opco? The objective here is to 
determine the real health of the Opco; a process which implies the definition of the key business indicators. 
Indeed, whichever approach is used in setting up the key business indicators in the telecoms industry, it 
always falls in the triptych “subscribers – revenue – profitability”. (*)

An Opco can be estimated into good or bad health on a given indicator only if the following five comparative 
fields are considered simultaneously: budget/forecast, previous month, previous year, market/competition 
and previous trend. Any unfavourable deviation on at least one of these fields (and that almost always 
happens) should be a warning routine. 

Sometimes, one tends to forget that indicators describe a situation ex post. But in a context of proactive 
“business driving”, it is also advisable to identify factors of risk/vulnerability in order to be able to anticipate a 
downturn in performance. This is possible with the help of various classic ratios, but also with correlation/
association techniques that bring additional information by introducing a dynamic, and by integrating the 
various functions of the company, which would make the health verdict more reliable and more relevant. 

(*) This triptych is with regard to company’s internal targets as well as market position.
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What’s the situation of my Opco? 
Objective: Assessment of the real health and 
position of the Opco (good, medium, bad).

Deep dives 1  
Pre-analysis: 
• Subscribers' movements
• Revenue and usage metrics
• Cost granularity  

Variance analysis: 
• Actual vs budget/forecast
• Actual vs previous month
• Actual vs previous year
• Actual vs market/competition
• Actual vs trend
• Actual (nominal) vs real

Deep dives 2   
Drill-down reporting: 
»  Slicing and dicing activities in order to 

get a split by tariff plan, customer value, 
region and segment using OLAP and 
other queries.

Correlation and ratios analyses: 
»  The aim is to detect actual and potential vulnerabilities by crossing 

several indicators in a static, dynamic and integrated way.

Output: »  Alerts, flags
                » Vegetative and what-if trend

1. What?

2. Where?
Key business 
indicators 
Subscribers: 
• RGS
• Gross connections
• Net additions
• Churn   
• Market share, etc
Revenue and usage: 
• Service revenue
• ARPU
• Value share
• Usage metrics, etc
Profitability: 
• Gross margin
• Contribution margin
• EBITDA margin
• PAT

3. Why? Why exactly does my Opco face this 
problem?
Objective: Detection of the factors to regulate/to 
overcome in order to solve the problem.

Tools in order to identify the factors/causes 

Data mining: 
•  Supervised learning for 

estimation, classification and 
prediction (neural networks, 
logistic regression, decision 
trees, etc)

•  Unsupervised learning (factorial 
analysis, clustering, links 
analysis, etc)

Market research and competitor 
intelligence: 
•  Market research (GTS, retail audit, brand 

research), pricing research, satisfaction 
research, loyalty research, mystery 
shopping, etc

•   Competitor intelligence (Porter 5 Forces, 
SBP paradigm, GE/McKinsey matrix, Delta 
model, etc)

➧Explanatory factors/causes of performance  
Internal causes: 
• Marketing
• Sales and distribution
• Customer relations
• Network
• Other supports

External causes: 
• Macro-environment
• Competition
• Distribution channel
• Other external factors

In which area 
does my Opco 
face a problem 
of business 
performance? 
Objective: 
Detection of the 
areas that need 
further 
investigations in 
order to detect the 
factors that cause 
problems regarding 
performance.
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2. Deep dives in order to situate the area of under-performance: 
Once one is able to give a relevant opinion on the health of his/her Opco, it is necessary to locate with more 
precision the failing indicator (which does necessarily exist if the previous phase was seriously conducted) by 
answering the question: where exactly does my Opco have a failure in performance? This is the field of 
deep dives reporting. It is at this stage that people in charge of analytics within the Opco should move to an 
advanced level of granularity in reporting (via OLAP operations: drill-down, dice, slice), and develop and make 
use of the large panel of specific metrics belonging to marketing and sales, operational efficiency, quality of 
service and financial and valuation. This approach makes it possible to identify the areas (region, tariff plan and 
segment of customers) that have a drag effect on company overall performance (*).

At this stage, it is then possible to detect the fields where the problem of performance occurs. For instance, 
high level of churn of medium-end users connected during the last two years, or drop of call duration on tariff plan X, 
or slowdown of revenue share in north region, etc. 

But it is not yet possible to make the rational decision which will make it possible to solve the problem, and 
that for the obvious reason that we know in which area we don’t perform well, but we do not really know at 
this stage what are the causes of the problem; it’s that simple! 

(*)  See chapter 2: Top 150 KPIs for mobile operators
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3. Seeking the real causes of the problem:
The third W of the performance assessment sequence makes it possible to answer the question: why exactly 
does our Opco face the problem of performance in the field which has been isolated in phase two? 

For that, let’s remember that the levers of action available to an Opco and which can be sources of problems 
in performance can be grouped into five categories. The first four refer to the major dimensions of MTN’s value 
proposition (marketing initiatives related to marketing-mix, initiatives pertaining to sales and distribution, 
network and technology initiatives, and initiatives from customer service); the last one concerns the support 
provided by the other departments of the company. These factors are those which is advisable to analyse 
because they make it possible to match the “performance measurement” with the “business driving” frame-of-
mind. On the other hand, there are external factors belonging to competitors’ initiatives, customer demand, 
macro-environmental factors (PEST), etc. 

It would be an illusion to believe that one can make a rational decision without taking the time to really 
analyse these factors. For that purpose, Business Intelligence 3.0 integrates two fields of activity which make it 
possible to really analyse the factors of performance of an Opco as well as the levers on which to act: market 
research and data mining (see presentation in chapter 4 of this book). More specifically, the importance taken 
by data mining in understanding and predicting the business issues at any level is increasing. And this is 
critical in telecoms when we consider this quote from John Naisbett: “We are drowning in information but 
starved for knowledge”.
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Below is a checklist of questions to ask or areas to look at in order to have a quick understanding of the factors that have 
impacted the operational performance of the company. The overall checking is followed by a review of internal as well as 
external factors.

1.
Overall 

checking

1.  Is the performance observed temporary or due to situational problem?
2. Which business indicators are correlated with the one analysed?
3. Are the targets accurate in terms of seasonality?
4.  Do we observe the negative effect of an initiative (promotion) launched a few 

months ago?

2. Internal checking

1.  What is the structure of churners (number and ASPU of high-value customers lost, 
transfer to competition)? Have we lost a big key account?

2.  How many users have reduced their ARPU? For what possible reasons?
3.  Did a change occur in the structure of the pyramid revenue – volume?
4.  Which changes occurred in customer usage behaviour (structure of MOU, SOI, period 

of call, destination, etc)?
5.  Which customers are impacted by the issue in revenue (tenure, level of usage, 

segment)?
6.  What’s the nature of new subscribers (reactivations, multiSIM, churn from 

competition, etc)?
7.  What are the figures of price elasticity as well as price importance: by customers 

segment, by period of the day/week/month, by tariff plan?
8.  Have the new product/VAS reached its core customers target?
9.  Have we launched the new product/VAS with good timing and through good 

communication media?
10.  Which significant changes appeared in brand performance metrics (awareness, 

affinity) for specific customers’ segments?
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11.  How did we perform in terms of the sales (volume and value) within the various 
segments of the distribution channel (as highlighted by the retail audit report)?

12. How do we perform in terms of stock management in the distribution channel?
13.  Have we observed an increase of customers’ complaints in our call centres or service 

centres?
14.  Do we have a consistent stock of airtime cards, SIM cards and handsets in our 

warehouse?
15. Did we face anomalies in network traffic or other network faults during the month?
16. Did we implement a revision of the structure of dealers’ commissions?
17. Did we observe an increase of the level of network congestion in some specific areas?
18. Has the business risk department discovered big issues regarding network fraud?
19.  Did marketing expenses suddenly increase? Do we have accurate figures from 

finance?

3. External checking

1.  Did the competitors launch a new product/VAS during the month?
2. Did they implement a change in their pricing strategy?
3. Did they change the commission plan of their dealers?
4.  Did they implement a network extension within areas where we used to realise a 

high sales volume?
5.  Has a specific segment in the distribution channel experienced a drop of sales (call 

boxes, specific region, etc)?
6. Did a strike or any other social trouble occur in the country?
7. Did the regulatory change anything regarding interconnect rules?
8.  Do one of our strategic dealers face a problem regarding his/her financial situation 

(treasury)?
9.  Have the actors of the distribution channel changed their business model (new 

scheme of profitable activities)?
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Through the pages that follow, the reader will discover how the WWW-process of performance has been applied 
to an MTN Opco in 2010.

For confidentiality reasons:
•  This Opco will be named with a code: MTN ABC.
•  A few minor changes in the figures have been made.

The purpose of the assessment is also to understand why, in spite of an overall good performance in 2009, MTN 
ABC performed badly during the first term of 2010.

The presentation of this assessment will be a little bit different compared to the original one done in 2010. The 
purpose is to give the presentation the shape of a tutorial (through the WWW approach) for an easy 
understanding by the reader. That is also one of the reasons why some of the comments have been hidden.
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The first step of the WWW-process consists of the What: What is the real health of MTN ABC?
As presented above, for this purpose we have to visit the trilogy: subscribers – revenue – profitability. 

1. Performance in subscribers:
Checking the performance in subscribers’ commands to visit KPIs like RGS, net additions, churn, absolute and relative market 
shares, etc.

The two slides selected from the report indicate the following:
•   MTN ABC is +8.2% above budget in terms of RGS, and with a monthly rate around 1.8%, churn follows a satisfactory trend  

over the past four months.
•  Concerning market position, MTN ABC consolidates its leadership with a relative market share near 2.0 compared with 

1.5 last year.

It appears that the overall performance of MTN ABC on subscribers metrics looks quite good.

It is important to notice that such a conclusion does not mean that a few problems might not be observed in specific 
segments of customers; but the global performance of subscriber indicators is satisfactory, and then we can move to 
metrics pertaining to revenue and usage.
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2. Performance in revenue: 
Assessing the performance regarding the sphere of revenue leads us to visit KPIs like overall revenue, ARPU, MOU, etc.

The two slides selected from the report show that:
•   MTN ABC has been continuously performing below budget during the past four months, and currently stands at 88%. This is 

confirmed by the slowdown observed in the growth of revenue: +9% on April 2010 compared to +38% on September 2009.
•   ARPU also follows a drastic drop, standing at $9.3 on April 2010 compared to $13.4 one year before.

The obvious conclusion is that MTN ABC faces a critical problem of revenue, but before any additional analysis, it is useful to 
detect whether the performance on EBITDA is also poor.
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3. Performance in EBITDA :
In the aim to determine whether MTN ABC has an issue in EBITDA, we have to look at the overall figures which can be absolute 
or take the shape of ratios.

The key learning from the slide above is that:
•  EBITDA follows a trend similar to the one of revenue and stands at -19% below budget for the first quarter of 2010.
•  EBITDA Margin, which should at least remain stable, is decreasing: 33% on April 2010, while it was contained within the range 

39% – 51% in 2009.
•  Other profitability ratios (average gross profit per user, average operational margin per user, average operational margin per 

minute) share the same poor performance.

It appears that EBITDA is in trouble. This is not only due to the failure in revenue; the slowdown started a few months ago.

A wise reader might easily observe that the issue regarding EBITDA is also due to failures in cost management. But such 
analysis should be developed during the second stage of the assessment: Where. 



136

W
H
A
T

Monthly performance assessment
Case study

4. Conclusion:
After visiting the three fundamentals’ groups of indicators pertaining to operational performance, and before any deeper 
investigations, it is important to have a quick look at the coherence between these indicators.

Over the past 18 months, we can observe that:
•   The link between EBITDA and revenue has been broken in 2010 despite an outstanding strong correlation until November 

2009.
•   The situation is much more dangerous when we compare Subscribers and both revenue and EBITDA. This is the evidence 

that marketing initiatives are not at all linked to the other departments of the company; and that could lead to a vicious circle 
regarding the overall value proposition (and then company performance) in the future.

The overall conclusion at this stage is that MTN ABC performs well globally in terms of subscribers. But the situation is 
alarming for revenue and profitability.

Now we need to identify which areas are wrong in these two indicators.
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The first step of the WWW-process has led to the conclusion that MTN ABC faces critical problems in revenue and EBITDA.

Now we need to move to the second step of the WWW-process; the one about the Where: Where does MTN ABC face 
problems both in revenue and EBITDA (cost management)?

1. Where is the problem in revenue:
Such pre-analysis (deep dives) commands us to visit components such as subscribers movements, tariff plans, regions, time 
bands, etc. In order to shorten our demonstration, only subscribers’ movements and tariff plans are presented here.

The ASPU transition matrix above shows that:
•   From January 2010 to March 2010, the weights of Very Low End Users in the subscriber base has jumped from 52.4% to 

54.9%. This change is quite considerable for a 60-day period.
•   More significantly, even though Churn rate is low (see page 137), ASPU of churners is higher than the one of new subscribers 

(LC 3.337 compared with LC 2,964).
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Additional learning from customers’ usage behaviour is as follows:
•   For 51% of customers, we observe a drop of ASPU over the past months.
•   Actually, only 3.3% really moved down from one ASPU band to another. But a lot of minor drops appeared within the range 

[5,000 LC – 10,000 LC], with a considerable effect on global revenue trend.
•   We notice a significant increase of MOU for 60.2% of customers, thanks to price reduction. But this is a minor increase of 

usage (less than 10% on average).
•   34.8% of customers have reduced their call length. This is the effect of Per Second billing.
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The pricing analysis conducted led to the following results (*):
•   Global price elasticity is very weak for MTN Zone (-0.491). Then a drop of price should lead to an increase in traffic; but not 

enough to ensure an improvement of ASPU. For instance, an ETR of LC 10 will be able to boost the usage (MOU/user around 
130); but revenue will plunge.

•   In addition, the correlation between price and usage is very strong (R2 = 0.90). Then the main factor that drives MOU of Zone 
subscribers is effective tariff.

At this stage, we have a between-understanding of the problem that faces MTN ABC regarding revenue:
•   Churn rate is low, but attrition concerns mainly high-value customers.
•   Half of MTN ABC’s subscribers have reduced their expenses over the past months.
•   Price-elasticity for MTN Zone has been managed in a sense that should automatically lead to a drop of revenue.

  Now we also need to detect the area that is not revenue-related, but helps to identify the point of failure in EBITDA 
performance. That is cost-management pre-analysis.

(*) For tutorial purposes, we have only selected the price plan that faces critical issues.
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2. Where does the problem in cost management lie:
In order to understand the issues regarding cost management, once the costs-breakdown has been done, we have to track key 
cost-ratios according to the two perspectives: revenue-based ratios and unit-based ratios.
For tutorial purposes, we have only selected the ratios that were significant in the understanding of MTN ABC’s issues in 
profitability.

As we can see, as MTN ABC is growing fastly in terms of subscribers and traffic, OPEX per unit should drop. But that is not the 
case when we observe the graph above for the ratios OPEX/minute. This means that OPEX structure has too much variable 
costs which do not enable improvement of EBITDA Margin.
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From the chart below, we can say the following:
•   Roaming and other cost of sales are widely above budget; but this could be due to their link with revenue. The problem is 

mainly critical regarding OPEX.
•   Most of the components of OPEX (marketing, network, salaries) have increased faster than revenue. Generally OPEX structure 

has a strong fixe component, leading to minor changes over a small period; but that is not the case for MTN ABC.

The conclusion is that the deterioration of EBITDA Margin is mainly due to OPEX, which have increased faster than revenue 
in a context where one would have expected a stability of the ratios.
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The second step of the WWW-process has made it possible to identify the areas in which MTN ABC faces critical problems in 
revenue and EBITDA.

Now we need to move to the third step of the WWW-process; the one concerning the Why: Why exactly does MTN ABC 
face problems both in revenue and EBITDA? Said differently: what are the sources of the problems detected?

At this point, we need to combine:
•   Internal analysis: monitoring of indicators of quality of service, and data mining of customer database.
•   External analysis: market research as well as economic and competitor analysis.

Internal analysis 1: Quality of service
Assessing the quality of 
service consists of observing 
MTN ABC performance 
through metrics pertaining 
to network and customer 
relations.

For this purpose, we have 
selected some of the KPIs 
presented in Chapter 1 of 
this book (see pages 58-71).

February March April Target Appreciation

Network

Busy-hours congestion 0.66% 2.88% 2.11% <2%

% cells > 2% congestion 13.8% 27.3% 27.9%

All-hours call-setup failure 11.2% 13.1% 11.8% <10%

SMS delivery success 95.2% 95.2% 94.7% >90%

Call centre

Average CHT (sec.) 122 130 128 <120

Average delay to answer (sec.) 83 111 110 <75

A few critical metrics of quality of service pertaining to network and call centre are in red. And most of them are linked to 
congestion. 

Then one of the explanatory factors could be that the boom in subscriber base has not been balanced with investment in 
network extension and recruitment of call centre agents; it may be due to an under-estimation of gross connections in the 
business plan.
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Internal analysis 2: Data mining of customer base

The purpose of the analysis of current subscribers is to find answers to the following questions:
•   How did their usage pattern (ASPU, MOU, call length, etc) move over the past four months?
•   Which usage indicators/factors are linked to the evolution of their ASPU?
•   What are the different profiles of the customers whose ASPU dropped (defensive) or increased (offensive)?
The process followed involved four main steps:
Step 1: A sample of 29,999 customers have been selected. These customers have been in the MTN network for at least 
16 months.
Step 2: The following variables have been selected for 2009 and 2010 : ASPU, MOU, call length, number of calls and OnNet. 
Qualitative characteristics have been constituted:
•   ASPU level (high, medium, low).
•   ASPU trend: drop (if decrease sup to 3%), stable, boom (if increase sup 3%).
•   MOU trend (drop, stable, boom) – call length trend (drop, stable, boom).
•   OnNet user: big user (% OnNet above 50%), low user (% OnNet below 50%).
Step 3: Associations and proximities between the profiles constituted on step 2.
Step 4: Cluster analysis of customers whose ASPU dropped in order to detect and to describe “critical” customers.
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The slides of the previous page show the associations and proximities between various profiles of customer usage: ASPU trend, 
MOU trend, call length trend, ASPU level and OnNet profile. We can observe that:
•   Customers who increased their ASPU are mostly high-end users. 
•   Globally, low-end users are not big OnNet users. Actually, the weight of OnNet dropped relatively in their consumption 

because of the poor elasticity of MTN Zone.
•   Customers who reduced their ASPU also reduced their call length.

•   Cluster 1 is not the biggest (only 28.3% of “droppers”). But these customers have the highest ASPU (6,700 LC). When we 
include interconnect, we can round up their ARPU at $15 (high-end users). The next slide presents a program that makes it 
possible to detect customers who could belong to this cluster. 

•   Most “droppers” are in cluster 2. Hopefully, they are “low-end users”. But it’s interesting to notice that 81% of their calls are 
made OnNet. 
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Key learnings from the slides above are that:
•   About 88,800 customers churned during 2010 Q1.
•   50.5% of them had a very short relationship with MTN (connected less than one year before they become churn)...
•   ...and they represent 6.0% of the total number of subscribers connected during the same period.
•   Most of the customers (83% to 94%) who churned during 2010 Q1 spent less than 3,000 LC on average during the past three 

months of their relationship with MTN.
•   But about 10% (including 2,438 high-end users) still generated a significant level of revenue.
•   Customers with the oldest tenure (more than two-year relationship with MTN) are the most concerned with this 

phenomenon.
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•   Cluster 1 is the smallest, but includes customers with the highest tenure (about three years).
•   Customers of cluster 2 had the highest ASPU, and their relationship with MTN lasted about 14 months. We need to build a 

specific loyalty programme for this category. The next slide presents a programme that allows customers to detect who 
could belong to this cluster. 
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•   Note that in order to get a complete understanding of churn phenomenon, the analysis above should serve as input data 
for an external market research. On page 211, we shortly present the structure of a so-called loyalty research).



147

Monthly performance assessment
Case study

External analysis 1: Market research
This analysis aims at detecting other sources of problems pertaining to marketing, distribution, network or customer relations 
with the help of market research.

Various types of market research are usually conducted in the telecoms industry: general telecommunications survey (GTS), 
retail audit, brand health, pricing research, customer satisfaction, etc (*). If the company has a proper and rational market 
research roll-out plan, it is easy to make use of the results provided on a regular basis in order to extract the information that 
will help understand the problem identified during the second stage of the assessment: where.

In this case, interesting insights regarding network and distribution issues are provided by GTS and Retail Audit.
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(*) See chapter 3 (pages 198 – 213) for the panorama of market research in telecoms.
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On the previous page, we can see that:
•   According to customers’ perception, MTN ABC is only number three in terms of network quality, when we look at indicators 

like network reliability, ease of connection, stability of calls during conversation, number of call attempts, etc.
•   MTN ABC spends too much resources on outdoors (37% of communication budget, while only 29% of the customers prefer 

this media). On the other hand, SMS doesn’t seem to be exploited enough, according to customers’ expectations.

The report received from retail audit indicates that:
•   MTN ABC does not exploit the maximum revenue from the market, when we look at the sales structure by denomination 

card. There is a drop of very low-value vouchers in MTN (36.3%) while these cards represent 43.2% of the overall market.
•   Support from trade marketing is also a point of failure as we notice that 19% of outlets receive an effective support from MTN 

ABC compared with 9% five months before.
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External analysis 2: Competitor intelligence report

A monthly competitor intelligence report is supposed to be delivered on a weekly basis. A consolidated one is then 
presented to top management every month. This synthetic and actionable monthly report can take two shapes, one is 
presented below, another is available in the CD included at the end of this book.

For this case study, we have selected the competitor sheet concerning the operator, the initiatives of which had the strongest 
impact on MTN ABC’s Revenue in March 2010 (let us call it competitor 2).

As we can see below, competitor 2 launched two impactful initiatives.
•   The first initiative concerned bonus on usage, with an impact mainly on revenue.
•   The second initiative was a network extension, with impact on subscribers and revenue.
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Concerning the case of MTN ABC:
•   A churn prediction model has been performed in order to identify customers likely to leave (you remember that despite its 

low churn rate, MTN ABC lost a significant number of high-value customers).
• A forecasting of revenue (as key indicator in trouble) has been done for the next eight months. 

Conclusion

Once the core process of performance assessment has been performed via WWW model, it is recommended to provide a 
conclusion involving at least the following:
1. A synthesis of the analysis: What – Where – Why.
2.  A projection of company’s performance with regard to the key metrics for which we discovered problems (subscribers 

and market position, revenue, profitability).
3.  The results of the key data mining project conducted,  and/or the results of the competitor’s threat that could have a 

significant impact in the short term.
4. High level recommendations that will be fine-tuned by the top management.
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The key findings of this monthly performance assessment for MTN ABC are highlighted in the table below.

This table is the one that could serve for the monthly operational review meeting conducted in the Opcos.

1. What

1. Overall good performance in subscribers (market position, RGS and churn rate).
2. Failure in revenue (below budget, drop of ARPU).
3.   Failure in profitability (EBITDA below budget, drop of EBITDA margin, AGPPU, AOMPU, 

AOMPM).
4.   Lack of equilibrium and coherence between the key indicators (marketing initiatives 

disconnected from the other departments of the company).

2. Where

1.     Loss of high-value customers non-balanced with the ASPU from new subscribers.
2.   MTN Zone price plan drives revenue down due to a bad management of price 

elasticity and price importance.
3.   Increase of OPEX ratios (marketing, network, salaries).

3. Why

1.  Network delivers a bad customer experience (metrics of quality of service are in red) 
and bad customer perception due to congestion.

2.  Call centre also delivers a bad customer experience (delay to answer, call-handling 
time).

3.   Marketing expenses are allocated the wrong way (media used, customers targeted 
for loyalty programme, etc).

4.   Out-of-stock of low-value vouchers (which are highly demanded) in the distribution 
channel.

5. Poor support from trade marketing.
6.   Initiatives from competition (exploitation of geographic niches and bonus on 

low-value vouchers that drive the market).
7.   MTN ABC has registered a boom in subscribers that has not been correctly balanced 

with resources in network and customer service.
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During the performance meeting, it is recommended to present the revenue variance analysis synthetic sheet in order for 
management to quickly identify and quantify all the internal or external factors having a negative impact upon revenue. 
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In the case of MTN ABC, it appears that the factors that 
impacted revenue the most are:
•   Marketing activities.
•   Other MTN supports.
•   Competitors’ initiatives.
•   Economic situation.
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Simulator pack The CD included at the end of this handbook contains a “revenue qualitative analysis” module.

Weight-chart of explanatory factors 
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Monthly performance assessment
Conclusion

This tutorial about the assessment of a real MTN Opco through the WWW approach has been voluntarily compressed for 
academic reasons. But this exercise could help share, across telecoms companies, a user-friendly way in assessing their 
operational performance.

It is important to recall the following with regards to such an exercise:

•   The performance assessment process should be conducted every month in order for the company to control its business 
and in order to be proactive.

•   In order to be effective, such a process should involve all the departments that contribute directly in the conception and 
implementation of the company’s value proposition.

•   The outcomes of the performance assessment should be presented and discussed amid all the CXOs and BI team of the 
company during a monthly session lasting two to four hours.
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Company performance assessment
Contents

1. Daily monitoring: CEO cockpit

2. Monthly performance assessment

3. Value proposition review
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Value proposition review
Introduction

Tool Objective Contents Outcomes Interface

1. CEO cockpit Daily monitoring 
of the operational 
business.

Tracking of key 
business metrics 
pertaining to 
marketing, 
commercial, 
customer relations 
and network.

Alarms and warning 
routing in order to 
automatically 
correct 
conjunctural 
deviations.

Microsoft Excel 
in-built dashboard, 
or specific 
dashboard 
software.

2. Operational 
review

Monthly 
assessment of the 
company’s 
business 
performance.

Analysis of key 
business indicators 
of subscribers, 
revenue and 
profitability using 
the WWW 
approach: what, 
where, why.

•  Determination of 
the company’s 
real position

•  Identification of 
the internal and 
external factors 
that have had a 
drag effect on 
the company’s 
performance.

Various reports 
(Excel, Powerpoint):
•  CEO cockpit.
•  Competitor 

report.
•  Data mining 

report.
•  Market research 

report.

3. Value 
proposition  
review

Periodical 
assessment of 
current value 
proposition.

Review of value 
proposition impact 
on market and 
competitors, on 
subscribers, 
revenue and 
margin.

Identify the factors 
to lever in order to 
improve the impact 
of company’s value 
proposition.

•  Market research 
report.

•  Data mining 
report.
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Value proposition review
Diagnosis

In the beginning of chapter 1, we said that the company’s value proposition (initiatives pertaining to marketing, sales and 
distribution, network, customer care) is meaningful only in that it aims at directing the consumer’s decision in a way favourable 
to the company. Value proposition is the crucial building block on which your business is built, and as such it must be 
constantly reviewed, tweaked and improved to ensure you business stays focused.

Value proposition evaluation serves to get answers to four questions:
1. Do we target the right customers segments?
2. Do we make use of the most effective channels and media partners? 
3. Is our value proposition perceived by the recipients in the way that we intend? 
4. Is our value proposition directly contributing to our campaign goals and overall strategic objectives?

A full evaluation should involve three components:
•  Statistical evaluation: This part will make use of internal data in order to measure performance in terms of product/

campaign penetration (subscriptions and disconnections), level of revenue, usage, etc.
•  Marketing evaluation: At this point, external data is gathered in order to analyse customer feedback and disposition funnel. 

This is also the opportunity the re-evaluate the marketing process.
•  Financial evaluation: Concerns the classic profitability ratios and payback analyses.
For a new offer (product, value-added service, tariff plan, etc), it is common to conduct several successive evaluations 
(intermediate, post-mortem and refreshed).

In a context of customer centricity and proactive management, value proposition review is taken to another level with the 
combination of data mining and campaign management, a process that makes it possible to customise the value proposition 
and to review the latest in real-time.

All the above is discussed in more detail over the next pages of this section.
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Value proposition review
Diagnosis

1.  Penetration

   People subscribing to this 
product (penetration curve).

   Subscribers using this product 
(penetration curve).

   Cannibalisation effect.
   Impact on churn and loyalty.
   Subscribers that unsubscribe.

2.  Revenue

   Revenue generated (to 
analyse incremental).

   ARPU of specific subscribers 
(compared vs other).

   Effective tariff. 3.  Usage

   Level of usage (minutes of 
use, volume of SMS, etc).

   Impact on original usage 
indicators.

   Marginal analysis.

Telecoms industry generates a tremendous amount of data which makes it possible to conduct a preliminary evaluation of 
products and marketing campaigns. Based on this internal data provided by IT/IS, it is recommended to monitor penetration, 
revenue and usage on a daily basis according to the items presented below.
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Marketing evaluation will consist in collecting feedback from the whole chain of the market: dealers – customers. In 
addition, an evaluation of the media-mix and the creation process is performed.

Quantitative  
information

   Customers and dealers’ positive feedback.
   Customers and dealers’ negative feedback.
   Customers and dealers’ propositions in the way of an 

improvement of the product.

Quantitative  
information

   Does this product reach the initial target of 
customers (age, gender, segment)?

   What proportion of subscribers and non-subscribers 
are aware, understand and think this product/VAS 
innovative, owing to MTN, able to induce churn?

   Penetration and acceptance of the product/VAS 
within distribution channel.

 Marketing process

   Which medium seemed to be the most successful?
   Were materials for advertising delivered on time? On 

budget?
   Did the campaign consume too much time?

Value proposition review
Diagnosis

Market evaluation
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Value proposition review
Diagnosis

In this example, we notice that only 36% of subscribers 
recommend this service. This score doesn’t sound so bad 
when we consider that 95% of those who used it seemed 
to be satisfied. 

However, a real problem appears between awareness and 
understanding (44% of those who are in awareness don’t 
understand). So the company should improve 
communication in terms of education. For example, if 90% 
of customers being aware finally understand the service, 
the final score of recommendation could reach 58%. •   Low conversion rate between awareness and 

function knowledge for MTN Fifty-Fifty. 

•   A bottleneck between function knowledge and 
usage for the same service. MTN should 
emphasise function knowledge for this service 
and its benefit for users.

Examples of customer disposition funnel

Market evaluation can be done via three ways: survey (GTS of ad hoc), qualitative research (focus group), contact centre feedback.
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Value proposition review
Diagnosis

In addition to this usual financial evaluation, other analyses can be performed regarding Customer Lifetime Value.

NB: In addition to this usual financial evaluation, other analyses can be performed regarding customer lifetime value.

Variance analysis

The purpose is to compare classic financial 
indicators of profitability of the product/VAS 
(net margin, ROI, payback period) with the 
targets set during the business case phase.

Collateral effects

The purpose is to determine a possible loss of 
profitability of the company as a whole, due 
to the negative impact of the product upon 
other products of the company.

The financial evaluation aims at ensuring that the new product/VAS and/or the marketing campaign can ensure the company 
improving its overall profitability (gross profit margin and EBITDA Margin).

Two perspectives should be considered in this regard: The classic variance analysis and the collateral effects.
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Value proposition review
From analysis to action

The main cause of the failure of many value propositions once they are implemented, is definitely their standardisation. 
Actually, from a perspective of customer-centricity, customising the value proposition is the best way to get the best results. 
The closer data mining and campaign management work together, the better the business results. Today, campaign 
management software uses the scores generated by the data mining model to sharpen the focus of targeted subscribers, 
thereby increasing response rates and campaign effectiveness. Then it becomes then easy to build specific value proposition 
for each micro-segment of subscribers. 

Evaluating the benefits of a data mining model:
The chart below, which shows a “gains chart,” suggests some benefits available through data mining. The diagonal line 
illustrates the number of responses expected from a randomly selected target audience. Under this scenario, the number of 
responses grows linearly with the target size. 

In this chart, the blue line (aka random selection) represents the 
responders obtained from a random selection of the target audience. 
For instance, if your campaign aims at targeting highly price-sensitive 
subscribers, you’ll have to select 40% of your total subscriber base in 
order to reach 40% of useful subscribers. The red curve (aka selection 
by score)  represents the expected response if you allow the model 
scores to determine the target audience. With the same example, 
selecting for instance 20% of the total subscriber base will allow you 
to get about 66% of subscribers who are price sensitive. The target is 
now likely to include more positive responders than in a random 
selection of the same size. The shaded area between the curve and 
the line indicates the quality of the model. The steeper the curve, the 
better the model. 
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Value proposition review
From analysis to action

Database marketing software enables telecoms companies to deliver to customers timely, pertinent, and coordinated 
messages and value propositions (offers or rewards/incentives perceived as valuable). 

Today’s campaign management software goes considerably further. It manages and monitors customer communications 
across multiple touch-points, such as direct mail, telemarketing, customer service, point-of-sale, e-mail and the Web.

Campaign management automates and integrates the planning, execution, assessment and refinement of possibly tens to 
hundreds of highly segmented campaigns running monthly, weekly, daily or intermittently. The software can also run 
campaigns that are triggered in response to customer behaviour or milestones – such as the acquisition of a new SIM card. The 
diagram below shows the links between data mining model, data warehouse and campaign management.
 

  An example of data mining for campaign management is illustrated in chapter 4 - “marketing” section.
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Performance management in telecoms
Putting analytics at the core of the business



Chapter 1

From Business Indicators  
to Business Intelligence

➜  Business indicators

➜ Data-Information-Intelligence

➜  Quid Business Intelligence

“Knowledge itself is power.” 

Francois Bacon
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Performance management in telecoms
Putting analytics at the core of the business

Business Intelligence tools for 
performance management

“We are drowning in information but starved for knowledge” 

JJ Naisbitt

1. About Business Intelligence     page 167

2. Market research and economic and competitor intelligence page 177

3. Statistical analysis and data mining                                            page 215

4. Support: software, analytic pitfalls and applications          page 249

     

Chapter 3
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Business Intelligence tools for performance management
Outcomes and introduction

 1. What exactly is called Business 
Intelligence and what are the 
specifics of Business Intelligence 
3.0?

 2. What are the various activities, 
process and techniques of 
market research and competitor 
intelligence that make it 
possible to really understand the 
customers and to anticipate 
competitors threats?

 3. What are the various techniques 
and tools pertaining to statistical 
analysis?

 4. What exactly is called data 
mining, and what are the 
processes, techniques and tools 
that make it possible to extract 
insights from a large amount of 
data and to make accurate 
predictions?

 5. What are the pitfalls to avoid in 
terms of the activities and the 
interpretation of the results in 
the field of analytics?
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Business Intelligence tools for performance management
Contents

1. About Business Intelligence

2. Market research and economic and competitor 

intelligence

3. Statistical analysis and data mining

4. Support: software, analytic pitfalls and applications
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About Business Intelligence
Genesis of Business Intelligence

The conceptual architecture common to the 
traditional Business Intelligence solution is 
depicted below. While all deployments don’t 
function exactly like the system seen below, 
this architecture is more and more common 
and considered as generic. 

Source data comes from one or more operational databases. Source databases are most often relational; however, delimited 
text files and spreadsheets are common as well.

Extraction, transformation and loading (ETL):
ETL describes the processes used to copy data from source databases to the data warehouse, but it’s more complicated than 
simply moving bits. Quite often, data is transformed and validated on the fly. The end-to-end ETL tasks are combined into 
“packages,” which are scheduled to run automatically at preset times. 

The data warehouse:
Transformed source data is consolidated into a single relational database called a “data warehouse.”  The warehouse physically 
resides on an industrial-strength relational system, such as Microsoft’s SQL Server, Oracle, or IBM’s DB2.A data warehouse 
contains read-only data depicting the state of an organisation’s information at regular points in time – weekly, daily, or even 
hourly. Keep in mind that data quality is especially important. You’ll be wasting time and money if end users have issues with 
the credibility of your data.

Another important consideration is query speed. Frustration results if many seconds pass between submitting a query and 
displaying results. Relational databases don’t always respond quickly to complex queries, so multidimensional “cubes” are 
increasingly used to bridge the gap.

Initially, Business Intelligence (BI) was defined as a broad category of applications and technologies for gathering, providing 
access to, and analysing internal corporate data for the purpose of helping enterprise users make better business decisions. 



169

About Business Intelligence
Genesis of Business Intelligence

The cube:
A cube is a complex, efficient, and proprietary data structure that includes data and data aggregations (pre-calculated summary 
information), as well as security information that controls what people can access. Cubes are lightning-fast when responding to 
complex queries – at least compared with relational databases. Also, the data within cubes is almost always compressed to 
reduce physical storage requirements. 

A multidimensional cube may contain tens of millions of records (for example call details) and may reach several gigabytes in 
size.

Finally, cube updates are often performed nightly as part of the ETL package so that current information is available first thing 
in the morning.

End-user tools:
A variety of applications is available to meet the requirements of end users, or you may write your own if you choose to. Client 
applications fall into one of the following areas:
1.  OLAP: This term stands for “online analytical processing,” meaning the end user has direct – or “online” – access to the cube by 

way of PC-based analysis software. Browsing the information freely permits spontaneity that makes spotting trends and 
relationships easier. Better client applications combine an intuitive interface with rich visuals designed for rapid 
comprehension. 

2.  Static and live reporting: Static reports give you a view of information arranged in a predetermined way – for example sales 
per month by region. Live reports allow end users to interactively manipulate information and drill down to more granular 
levels, in more or less predefined ways. 

3.  Budgeting and forecasting: In most organisations, budgeting is traditionally painful, tedious and distracting. The finance 
team painstakingly assembles and then distributes budget packets to departments and branches throughout the 
organisations, then each department spends many additional and painful hours completing the packets. Later, the packets 
are collected, consolidated and reviewed. Often, this cycle is repeated another time or two before the budget is finalised.
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About Business Intelligence
Genesis of Business Intelligence

This traditional conception of Business Intelligence function is useful for the treatment of huge amounts of data available in 
telecom company; but it suffers of certain failures that limit its efficiency considerably, as well as the performance of a company. 
We will focus on two here.

External 
environment 

neglected

A great part of information impactful upon company’s performance (external environment) is not 
considered.

Macro-environment features, competitors activities, customers (behavior, attitude) are missed.

For example:
• Preparation of a new tariff plan by a rival won’t be integrated and considerated as a threat.
• A new fiscal law impact on customers’ spendings and ASPU won’t be exploited.

Too technically 
oriented and not 

user-focused

 The needs of decision-makers aren’t considered enough, whereas there are the main users of 
information produced by Business Intelligence. The danger is at two levels:
•  The two parties (BI team and decision-makers) won’t understand each other because of the 

dissimilarity in their respective vocabularies (eg multiple definitions in telecom for concepts such as 
churn rate, market segments and effective tariff rate, could lead to a misinterpretation of figures 
provided to decision-makers).

•  Much data will be delivered, but the main part will be useless for decision-makers.

Bill Inmon, specialist of Data Warehouse and data collection, noticed in a report “the ratio 20/80 as estimation of the 
proportion of structured/non-structured data. Then when technical Business Intelligence project is achieved (when ETL tools reach 
their top effectiveness and collect all structured data) Data Warehouse should contain no more than 20% of something that 
represents a third of information necessary to decision-maker!!!”
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About Business Intelligence
A science in permanent evolution

The limitations of the original conception of Business Intelligence and the new challenges faced by telecoms operators 
(customer centricity, intensive competition, etc) explain why other developments of this concept have been developed over 
time.

In order to understand the idea behind modern Business Intelligence, it is important to present two definitions of the concept 
“intelligence” as highlighted in the table below.

BI conception Definition of “intelligence” Types of queries from decision-makers

Traditional Business 
Intelligence (1990s)

 Intelligence is the gathering or distribution of 
information. 

•  How did we perform with regards to our 
KPIs, such as net additions, churn rate, 
market share, revenue, and ARPU, so they 
can see the gaps between actual and 
budget?

•  Can you provide a spreadsheet that shows 
our top-100 postpaid customers – what is 
their ARPU, MOU and call length?

•  What is the size of the addressable market?

Modern Business 
Intelligence (2010s)

Intelligence is the ability to learn from, to 
understand, and to interact with one’s 
environment. This general ability consists of a 
number of specific abilities: capacity for 
knowledge and the ability to acquire it; 
capacity for reason and abstract thought; and 
the ability to comprehend relationships. 

•  What is the impact on revenue of the 
change we operated in price per minute?

•  Which customers are likely to churn over 
the next 12 months? And why?

•  Which clusters of customers can we identify 
in the potential market?

The diagram below depicts how we can move from Business Intelligence 1.0 (as elaborated during the early 1990s) to Business 
Intelligence 3.0 (which should be implemented in telecoms companies).

Traditional Business Intelligence (BI 1.0), also known as cellular Business Intelligence, was about reporting, usually long after 
the fact. Its power has been in a technology (OLAP) that allows for interesting slice-and-dice querying of data. In addition, it had 
the following characteristics:
•  It served for basic reporting and queries.
•  It exclusively made use of internal, formal and structured data.
•  Its field of concern was mainly value proposition KPIs (subscribers, revenue, EBITDA, etc).
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About Business Intelligence
A science in permanent evolution

With modern Business Intelligence (BI 3.0) other characteristics appear:
•  Extensive activities pertaining to predictive analytics; then building models that can be used to project what might happen, 

and why.
•  Extension of the scope of input data, including external data (from market research and competitor intelligence), as well as 

informal and non-structured (text, images, etc).
•  The overall company is concerned via applications of Business Intelligence in Finances, Human Resources, Corporate Affairs, 

Business Risk, etc. That is what we call ”pervasive Business Intelligence”.

With this new vision of Business Intelligence, we observe that intelligence allows us to comb through our memories noticing 
patterns, devising rules, coming up with new ideas to try and make predictions about the future.
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1.
Planning and 

control

Planning and control helps to address issues like:
1.  What’s the market context (trend, size, 

structure), and how can we set company’s 
targets (subscribers, usage/traffic, revenue)?

2.  How does the company perform onto its main 
business KPIs?

3.  What’s the behaviour of the company’s value 
proposition in the marketplace?

4.  Which external and internal factors can explain  
the gaps between realisations and budget?

1.  Business planning, revenue 
modelling.

2.  Subscribers, churn, market share, 
brand health, ARPU, pricing, COS, 
OPEX, EBITDA.

3.  Product evaluation, pricing analysis, 
communication campaigns 
feedback.

4.  External factors (macro-environment, 
competitors’ initiatives, etc) and 
internal factors (marketing support, 
network quality, sales and 
distribution, etc).

2.
Statistic analysis 
and data mining

 Statistical analysis and data mining activities 
help to find an answer to three types of issues:
1.  Understanding customer usage pattern.
2. Prediction of customer behaviour.
3. Optimisation of MTN’s value proposition.

1.  ARPU analysis, customer profiling, 
churn and loyalty analysis, customer 
lifetime value. 

2.  Churn prediction, customers able to 
respond to a given offer/promotion, 
forecasting of customers’ spending 
and ARPU issues.

3.  Targeting of specific customers, 
optimal pricing, promotions and 
business cases.

About Business Intelligence
Business Intelligence pentagon

Business Intelligence pentagon is a way of representing the umbrella that 
characterises the whole set of activities pertaining to Business Intelligence, and 
which makes it possible to achieve the Business Intelligence challenges represented 
by the triptych “monitoring – analysis – prediction”.
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About Business Intelligence
Business Intelligence pentagon

3.
Market 

research

Market research activities help to find answers to 
four types of issues:

1. Questions about macro-market.

2. Questions about micro-market.

3. Questions about competitor.

4. Questions about marketing-mix.

1.  Telecoms trend affecting the 
business, opportunities lying for 
future growth, channels of 
distribution.

2.  Customers’ profile and segments, 
customers’ usage and attitude, 
customers’ needs and preference, 
disposition towards operators, drivers 
of customer satisfaction.

3.  Market share (vol, usage, value), 
brand health (awareness, affinity, 
commitment), retail management.

4.  Products/VAS to launch (pre-testing), 
product evaluation (funnel and 
feedback). Pricing analysis (elasticity, 
optimal price), communication 
evaluation and optimisation.

4. Competitor intelligence 5. Economic intelligence

Two sets of activities:
1.  Tracking of competitors’ performance and activities.
2. Anticipation of competitors’ initiatives.

Two sets of activities:
1. Monitoring of macro-environment structures.
2. Anticipation of threats and opportunities.

In order to sort four issues:
1.  What’s the competitor’s profile (identification, benchmark 

of the performance, positioning)?
2.  What learning can we draw from competitor activities?
3. What about competitor SWOT analysis?
4.  Which initiatives is the competitor able and willing to 

implement in the marketplace?

In order to sort four issues:
1.  Which external factors can have an impact upon company 

performance, and how?
2.  What are the potential threats and opportunities in the 

environment?
3.  Which way of telecom landscape could lead the evolution to 

technology and people habits?
4.  What are the realities of telecom in other countries that could 

configure the medium- to long-term landscape in the 
domestic market?
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About Business Intelligence
Test: is your Opco Business Intelligence 3.0 orientated?

The Business Intelligence 3.0 assessment is a diagnostic survey that aims at determining the critical areas that need 
enhancement of Business Intelligence capabilities within a company. The aim being to effectively help executives fully 
understand their markets and performance, and to make better decisions.

As depicted in the diagram below, the Business Intelligence assessment, which is based on an organisational Business 
Intelligence model, proposes ways that two enablers (technology support, human resources and organisation) can be used to 
foster the development of company’s knowledge through the five Business Intelligence activities (planning and control, data 
mining, market research, competitor intelligence, economic intelligence).
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About Business Intelligence
Test: is your Opco Business Intelligence 3.0 orientated?

Enablers are the factors that make it possible to conduct Business Intelligence activities in a way in which it is possible to 
produce insight and to support decision-making processes. Two kinds of enablers are considered here:
•  Technology support in order to get the data available, as the shelf of the trilogy data – information – intelligence.
•  Human resources and organisation, in order to ensure the availability of skilled staff and rational organisation.

Activities are related to the so-called Business Intelligence pentagon
•  Planning and control: Forecasting and performance assessment.
•  Data mining: Extraction of useful knowledge hidden in a large database, and activities pertaining to predictive analytics.
•  Market research: Collection and analysis of data regarding customers and channels in order to understanding the markets.
•  Competitor intelligence: Gathering and analysis of competitor information in order to build pre-emptive strategies.
•  Economic intelligence: Collection, analysis and dissemination of macro-environmental information in order to detect 

potential threats and opportunities.

It is through these activities that a company is able to move from data gathering and reporting to the production of real 
insights in order to make good decisions.

Comparisons versus another company being difficult; the aim is for an Opco to determine gaps versus a given predetermined 
target and to measure progressions on an annual basis.
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The CD included at the end of this handbook contains a “Business Intelligence self-assessment” module that 
provides a scoring and highlights the points that need improvement.
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Business Intelligence tools for performance management 
Contents

1. About Business Intelligence

2. Market research and economic and competitor 

intelligence

3. Statistical analysis and data mining

4. Support: software, analytic pitfalls and applications
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Market research and economic and competitor intelligence 
Overview

1.
Process, 

techniques and 
tools

• Process: The five big stages of a complete market research.
• Brief: How to build a brief for a quantitative market research.
• Sampling: How to deal with the critical issue of sampling (method, size).
•  Issues and challenges: What are the common pitfalls encountered in any market research, 

and how to challenge the results of a research.

2.
Overview of 

market research 
in telecoms

 •  GTS (general telecommunications survey)/ 
U&A (usage and attitudes).

• Retail census and retail audit.
• Brand research panorama.
• Pricing research.

• Satisfaction research.
• Loyalty research.
• Media and outdoors research.
• Qualitative research.
• Ad hoc research (*).

3.

Tools of 
economic and 

competitor 
intelligence

 •  The tools in order to extract insights from macroenvironment and competition involve 
models such as SBP paradigm, Porter 5 Forces, BCG matrix, Delta model, etc.

(*)  Note that in the perspective of effective CRM, segmentation is not a specific research any longer. Actually, each business issue and each quantitative research 
should lead to a specific micro-segmentation of actual and potential customers.

In order to enable the reader to get a clear view about market research as well economic and competitor intelligence in the 
telecommunications industry, the architecture presented below will drive us.
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Market research and economic and competitor intelligence 
Market research: process, techniques and tools

1. Definition of the problem

2. Design of the research

3. Data collection

4. Data analysis

About the process of market research

The market research process starts when someone in the company has a problem 
or sees an opportunity that requires information. For instance,
• How do customers split their communication budget?
• What amount of money would customers be willing to pay for a new service?
• In which supports could an advertising campaign could have the best impact?
• In which region should we imperatively improve our distribution?
• Is this new telecom VAS able to meet customers’ expectations?

•  After formulating your problem, you need to formulate your research questions. What questions need to be answered and 
do you have possible sub-questions?

•  With the problem or opportunity defined, the next step is to set objectives for your market research operations. Research 
objectives, related to and determined by the problem formulation, are set so that when achieved they provide the necessary 
information to solve the problem.

• The marketing research brief will be used to inform potential agencies of the aims and objectives of your research project.

A design is used to structure the research, to show how all of the major parts of the research project work together trying to 
address the central research questions.  Three decisions need to be taken here, according to the kind of research, the data- 
collect tool and the sampling.

There are generally five steps to go through for a successful 
market research. The Business Intelligence team has to drive 
the whole process, involving the research agency. But the 
presence of any end user of the results in the company has 
to play a role at the beginning of the project.

1. Definition of the problem

2. Design of the research

5. Redaction of final report
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Market research and economic and competitor intelligence 
Market research: process, techniques and tools

2.1 Kind of research: primary or secondary?
A company collects primary data for its own purposes. This contrasts with secondary data: research published previously and 
usually by someone else. Secondary data costs far less than primary research, but seldom comes in a form that exactly meets 
the needs of the researcher.

Secondary research (aka desk research): Previous research, official publications, etc.
Primary research: Concerning primary data, three kinds of studies can be performed:
•  Qualitative research (focus groups, in-depth interviews): Generally used for exploratory purposes (small number of 

respondents) not generalisable to the whole population.
•  Quantitative research (surveys): Generally used to draw conclusions. It tests a specific hypothesis, uses random sampling 

techniques so as to infer from the sample to the population – involves a large number of respondents. 
•  Observations: It observes social phenomena in the natural setting. Observations can occur cross-sectionally (observations 

made at one time) or longitudinally (observations occur over several time-periods).

2.2 Data-collect tool
The choice of the data collect tool depends on the kind of research.

Qualitative research

Discussion guide

Quantitative research

Questionnaire

Observation

Rating grid

2.3 The problem with sampling
This stage is the one in which most of the errors observed in market research occur. Four sequential and fundamental issues 
need to be sorted with the help of four distinct activities.

1. Research base

What categories of 
people to interview?

2. Sample size

How many people to 
contact?

3. Sampling

How to select these 
people?

4. Collect mode

How to contact these 
people?
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Market research and economic and competitor intelligence 
Market research: process, techniques and tools

3. Data collection 
This next step in research process involves developing the methods of data collection. This is an important step because you 
need to consider the costs, physical resources, and time required to conduct the research.
• Qualitative research: Camera, video recorder.
•  Quantitative research: Personal interviews (face-to-face, phoning, etc), self-completed interview (hand delivered, internet, etc).

4. Data analysis 
To turn collected data into information, researcher must go through analysis phase.

For quantitative research, it’s important to start with data processing phase; a process that converts raw data into machine 
readable form, then sorts, edits, manipulates and presents the data in order to create information. The phases are coding, data 
capturing and editing.

Quantitative research

•  Basic data analysis: Graphs, central tendency, 
dispersion, etc.

•  Bivariate analysis: Correlation, dependence, 
inference, etc.

•  Multivariate analysis: Factorial analysis, cluster, 
conjoint, etc.

Qualitative research

• Content analysis.

• Semiology.

• Text mining.

5. Redaction of final report
Finally, researchers puts the information generated by the study into a report.

Traditionally, the research report has various shapes: paper, electronic copy, 
and CD/DVD for qualitative research. 

Structure of a research report:
1.  Context and objectives of the research.
2.  Main conclusions and 

recommendations. Limits of the 
research.

3.  Methodology (kind of research, 
sampling, data collection method).

4. Detailed results.
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About Business Intelligence team responsibilities…

Business Intelligence unit leads the external market research process through five steps:
1. Proposition of research and objective.
2. Definition of research approach: Detailed objective, timing and methodology, brief to agency.
3. Preparation of the research with the agency: Sampling plan, development of the questionnaire/guideline.
4. Control of the research fieldwork.
5.  Review/challenging of the research report and presentation to the internal units concerned (Marketing, Sales and 

Distribution, etc).

About external agency responsibilities…

The agency must be able to develop the most suitable research design according to the 
problem.Design

The agency must clearly understand the telecoms industry and business model as well as 
company culture.Learning

The agency must provide regular feedback about the ongoing research (fieldwork,  
analysis, etc).Research

The agency must produce a report adapted to the various people concerned with the 
research findings.Report

The agency must propose solutions in order for company departments to sort out the issues 
raised.Action plan
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The market research brief will be used to inform potential agencies of 
the objectives of the research project. It should identify why the 
research is being conducted and what information is needed. The 
brief serves to clarify your exact requirements from the research 
project in order to ensure that the final report provides information 
and recommendations of real value to you. 

The research brief should be seen as a discussion document. The 
agency may have useful contributions to make to your plans and 
research requirements, and may suggest a change in emphasis and 
additional or alternative areas for study.

Structure of a brief:
1.  Purpose and background.
2.   Needs for research and research 

objectives.
3.  Target audience.
4.  Proposal.
5.  Selection criteria.
6.  Budget.
7.  Timeline.
8.  Reporting task.
9.  In-house resources.
10.  Conflict of interest, security, 

confidentiality and copyright.

1.   Purpose: 
  State the purpose of the brief and what is generally required of the consultants and the context in which they will be 

submitting their proposals.

 Background: 
  Provide a broad outline of the circumstances that prompted the need, or the opportunity, to marketing action and attach 

any relevant information.
 For instance, the initiative may:
 • result from a competitor initiative on marketplace; or
 • be in response to customers’ requests or feedback; or
 • form part of a new product to be launched.

  NB: It’s possible to include details of any research that has already been conducted. This information will prevent the 
consultants reinventing existing knowledge, and enable them to fully understand the nature of the proposed task and, 
therefore, devise the best methodology for your needs. 
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2.  Needs for research: 
  State why you need research to be undertaken and what the research will be used for. Unlike the broad purpose outlined at 

the beginning of your brief, this step requires a more detailed reasoning.
  Example: Prior to the development of a communication strategy and key messages, research is required to establish postpaid 

customers’ current attitudes toward the concept of a new given VAS, the perceived need to monitor VAS, key motivators for using 
new VAS information, and therefore, the most appropriate way to present information to postpaid customers.

 Research objectives: 
    State what you need answered by the research and avoid seeking information that would be merely “nice to know”. 
 Example: The research needs to explore and report on:
 • Awareness, understanding and knowledge of X issue.
 • Attitudes towards the issue.
 • Current behaviour in relation to X issue.

3. Target audience: 
  State the type/s of people you want to include in your research; that is the audience for your marketing activity. This is an 

important section of your brief as it is the main determinant of the consultant’s research solution and costs.

  You should describe your target audiences in as much detail as possible. Broad descriptions such as the “general public” are 
less likely to lead to a successful campaign than a tightly defined target. 

 •  Primary target audience: People/groups who will be directly affected by your message, or need to be exposed to your 
message. 

 •  Secondary target audience: People of less importance that you wish to target, or people who influence your core target 
audience now or in the future.

  Example: The research sample should include all prepaid customers, but with an emphasis on the primary target group of low-end 
users and secondary target of middle-end users, as previous research has shown that these groups are most likely to be concerned 
by our penetration strategy.  The sample should include people from both rural and urban areas.
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4. Proposal:
 Tell the consultants what you expect to be included in a written proposal.
  Example: Proposals should contain:
 • Consultant’s understanding of the research issues and the broader context.
 •  A clear outline and rationale of proposed sampling and methodology for the research, and proposed methods to ensure data 

quality.
 • A detailed timeline for doing the research.
 • A detailed breakdown of costs.
 • Details of similar projects the consultant has worked on, including references. 
 • Details of personnel who will be working on the research, their background and responsibilities. 
 •  Credentials to undertake other phases of campaign research, such as concept testing, and benchmark and tracking research.

5. Selection criteria: 
 State the criteria on which you are going to evaluate the consultants’ proposals. 
 Example: Proposals will be assessed on the following selection criteria:
 • Understanding of the brief. 
 • Quality of the proposed sampling and research methodology and its rationale. 
 • Proposed methods to ensure data quality.
 • Ability to meet the timing and budget of the project.
 • Demonstrated organisational ability to undertake the research.
 • Quality of the proposed personnel.
 • Value for money.

6. Budget:
  It is strongly recommended to state your budget (a range) in the brief for the following reasons:
 • It is difficult for consultants to judge the size and scope of a project from research issues alone.
 •  Withholding the budget may result in incomparable consultant costing, making it difficult to assess proposals for value 

for money.
 •  The budget provides parameters for consultants and ensures that proposals do not vary greatly; and knowledge of the 

budget will ensure that consultants only propose what is realistic.

7.  Timeline:
  Provide an outline of the timing and sequence of events. Unreasonable expectations can compromise the quality of the 

proposals you receive or cause some high-quality consultants not to submit a proposal at all.
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8.  Reporting tasks:
 State how you want the research results to be presented.
 Example: The successful consultant will be required to provide:
 •  A verbal presentation to members of the department.
 •   Followed by a written draft, and then final report including a hard copy of research instruments (eg questionnaire, discussion 

guides).
 •  A summary of the research methodology.
 • Dates when the fieldwork was conducted.
 • A summary of fieldwork statistics, weighting specifications.
 • Analysis and interpretation of research results.
 • Recommendations on how to apply research results to conduct effective information activities.
  Note: The consultant should include your research brief as an attachment to the written research report.  This enables the 

reader to establish the rationale for and purpose of your research.

9.  In-house resources:
  List all facilities and/or staff (if any) that could be used by the consultant.
 Resources might include: access to contact databases of clients or interest groups; use of departmental computer systems,  
  e-mail or internet access accounts; existing supplier arrangements such as mailing house contracts; access to office space 

or conference venues; existing communication materials to include in research; access to meetings with key interest groups 
(marketing, sales and distribution, etc); existing research reports; and departmental management information systems 
which collect relevant information.

10. Conflict of interest: 
 Ask consultants to declare any conflicts of interest. 

  Some consultants may have clients whose interests are not compatible with your campaign. Where the conflict of interest 
can be perceived as having a significant influence on the quality and objectivity of the consultant’s work, the consultant’s 
proposal should not be considered. 

  In some cases, a perceived conflict of interest may be so trivial that it will not affect the assessment of proposals, however, it 
is still good to know.  

  Security, confidentiality and copyright:
   Intellectual property remains vested with the originator, unless otherwise agreed. To secure ownership of copyright or 

intellectual property, ensure your contract with the successful consultant gives your department sole ownership of any 
material produced during the course of the contract, especially questionnaires and final data.
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Let’s set the issue with the help of an example:

If you took a random sample of mobile phone customers and 25% said they would subscribe to a new service, you would want 
to know how accurate this was. Random samples are subject to known statistical laws which describe how accurate each 
sample is likely to be.

If your sample was 10,000 people, you would be 95% confident that this reflected the views of all customers, +/- 0.9 
percentage points. In other words, there is a 19/20 chance that the “real” penetration of this new service would be 24 – 26%. 
(95% is the usual level of confidence quoted, but you can estimate accuracy to any confidence level: 90%, 99%, etc).

Because contacting people and making interviews costs money, there is a trade-off between sample size and required 
accuracy. If in the example above the sample size was different, you would have different levels of confidence.

Sample size
Margin of error 

(95% level)
Accuracy range of 

"25%" result

10,000 +/- 0.9 24.1 – 25.9%

5,000 +/- 1.2 23.8 – 26.2%

1,000 +/- 2.7 22.3 – 27.7%

500 +/- 3.8 21.2 – 28.8%

100 +/- 8.5 16.5 – 33.5%

50 +/- 12.0 13 – 35%

10 +/- 26.8 0 – 52%

The first learning of the table is that, if you select 
a sample of 1,000 GSM subscribers, you have a 
probability of 95% to have a true result being 
included within the range 22.3 – 27.7%.

1

The second learning of the table is that there is practically no benefit in going from a sample of 5,000 to a 
sample of 10,000, yet your costs would have doubled. In fact, accuracy doubles every time you quadruple 
your sample; so accuracy can be very expensive.

2



188

Market research and economic and competitor intelligence 
Market research: process, techniques and tools

The generic formula of the optimal size of a sample is:

          where:

•  t is the statistical value of the confidence level, given by Gauss table (1.645 for a confidence level of 90%, 1.96 for 95% and 
2.576 for 99%).

•  p is the estimated proportion of the key parameter under study. Generally, it’s advised to set p = 0.5 (prudential criteria).
•  e is the accepted margin of error (sampling error) of the results. This is the degree to which the sample might differ from 

the population.

If n/N >15%, final sample size is obtained as follows:

1.  n’ = (nxN) / (n+N); where n is the initial sample size and N the size of the population.

2.  Kish correction: If the sampling is not random (as most of the surveys conducted in the telecoms industry), the margin of 
error should be multiplied by 1.4.

3.  For most quantitative market research studies a common rule is that you aim to talk to 100 people for each significant 
group in your market, and 30 people per sub-group.

4.  In order to take into account miscellaneous (non-responses, errors in data capture, etc), it is advised to add 2% to 10% to the 
sample size calculated.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
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Performance Management 
in Telecoms

Simulator pack

The CD included at the end of this handbook contains a “market research tips” module that integrates the 
calculation of the optimal sample size.
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 Weights in the census Split of the sample

City 1 City 2 City 3 City 4 Total City 1 City 2 City 3 City 4 Total

Convenience 13.0% 11.0% 9.4% 7.0% 40% 630 533 456 339 1,958

Groceries 11.0% 9.5% 5.0% 4.0% 30% 533 460 242 194 1,430

Business centres 5.3% 5.0% 4.9% 0.3% 16% 257 242 238 15 751

Leisures 7.0% 6.0% 0.4% 1.2% 15% 339 291 19 58 708

Total 36.3% 31.5% 19.7% 12.5% 100% 1,760 1,527 955 606 4,847

Example 1: GTS (U&A)
• Confidence level of 95%. 
•   Error margin accepted: 3%. Then, in order to consider Kish correction (due to the fact that the sampling is not probabilistic), 

error will be 2.14%.
• As that’s a wide-public research, margin for miscellaneous is set at 10%.
 • Then sample is n = [ (1.96^2) x 0.5 x 0.5 / (0.0214^2) ] x 1.1 = 2,301.

Example 2: New VAS for postpaid customers
• Confidence level of 99% (as we need so much precision).
•   Error margin accepted: 2.5%. Since we have a listing of postpaid subscribers (6,246) allowing to use a probabilistic sampling, 

we don’t need Kish correction.
•  We estimate that 70% of postpaid subscribers will use this VAS.
• Margin for miscellaneous is set at 5%.
•  Then sample size is n = [ (2.576^2) x 0.7 x 0.3 / (0.0025^2) ] = 2,230.
•  But as ratio n/N = 35.7% > 15%, we need to determine the final size.
 •  Finally,  n’ =  (2,230 x 6,246) / (2,230 + 6,246) x 1.05 = 1,725.

Example 3: Retail audit
•  Confidence level of 95%. 
•   Error margin accepted: 2%. Then, in order to consider Kish correction (due to the fact that the sampling is not probabilistic), 

error will be 1.43%.
•  Margin for miscellaneous is set at 3%.
•  Census results indicated that the country has a total of 64,360 outlets split into four cities and four types.
 •  Then sample is n = [ (1.96^2) x 0.5 x 0.5 / (0.0143^2) ] x 1.03 = 4,847.
 •  But in fact, we need to consider the representativeness of outlets’ distribution over the whole territory.
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Statistical methods are not the only way to determine the size of a sample for a survey. We can also set the issue through the 
consideration of budget constraint. Then the formula is:

  

Where direct costs include those directly allowed to individual questionnaires (remuneration of interviewers, hard copies, etc), 
and fixed costs are the others (remuneration of the researchers, agency fees, etc).

Nonetheless, the sample size you use depends on the type of survey you are trying to carry out. 

If you are trying to assess the impact of small price rises or changes to attitudes after an advertising campaign, or changes 
to satisfaction; then you may want real fine accuracy (to +/- 2%). 

But if you just want a “yes/no” decision you can take a broader view of results and accuracy of +/- 10% may be entirely 
suitable. 

Note that the sample size is not so dependent of the size of the market you are looking to research (unless there are very 
few customers – under 500). So the error in researching a market of 7,000,000 GSM subscribers is almost exactly the same 
as in researching a market of 900,000. 

When choosing a sample size, the following issues must be considered: 
• Which population parameters you want to estimate. 
• Cost of sampling (importance of information). 
• How much is already known. 
• Spread (variability) of the population. 
• Practicality: how hard it is to collect data. 
• How precise you want the final estimates to be. 
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•  Sampling methods are classified as either probability or non-probability. In probability samples, each member of the 
population has a known non-zero probability of being selected. In non-probability sampling, members are selected from the 
population in some non-random manner. 

•  The advantage of probability sampling is that sampling error can be calculated. When inferring to the population, results are 
reported +/- the sampling error. In non-probability sampling, the degree to which the sample differs from the population 
remains unknown.

When choosing a sampling method, you must consider the following issues: 
•  The possibility to calculate the sampling error.
•  The cost of the questionnaire.
•  The method of the questionnaire administration.
•  The timing constraint.

Probability methods Non-probability methods

• Random sampling

• Stratified sampling

• Cluster sampling

• Multistage sampling

• Quota sampling

• Road-route sampling

• In situ sampling

• Convenience sampling

• Snowball sampling
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Yes

No

Is the universe split into clusters?

Do we have a database for the whole universe?

Is it too expensive to run a random sampling? Do we have a database of clusters? 

Stratified
sampling

Clusters
sampling

Multistage
sampling

Frontier between probability and non-probability methods 

Quotas sampling Is the population too spread?

Road-route  
sampling

Are there places we have to  
go through frequently?

In situ sampling 

Snowball sampling, convenience sampling

Is it too  
expensive?

Do we have several
levels?

Random
sampling

Yes No

No Yes No

No Yes No No

Yes No

Yes

Yes No

Yes

Yes

The algorithm below can serve in the choice of a sampling method.

Yes

Do we know the structure of the total population? 
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Personal interviews Self-interviews

Face-to-face: 

Involves trained interviewers visiting people to collect 
questionnaire data. 

Hand-delivered questionnaire: 

A self-enumerated survey where questionnaires are 
hand-delivered to people and returned by the respondent 
after completion. 

Telephone (phoning survey):

Involves trained interviewers phoning people to collect 
questionnaire data. 

Mail or internet survey:

Methodology that means receiving an e-mail in which you 
would click on an address that would take you to a secure 
website to fill in a questionnaire.

CAPI: 

Form of personal interviewing, the interviewer bringing 
along a laptop to enter the information directly into the 
database. 

There are several ways in collecting data from interviewees; each of them having pros and cons:

The choice of data collection method depends on various factors: 
•  The complexity and length of questionnaire. 
•  The sensitivity of requested information. 
•  The geographical dispersion of survey population. 
•  The cost and time frame. 
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Method Pros Cons

Face-to-face: Good approach for ensuring a high 
response rate to a sample survey or 
census, and trained interviewers gather 
better quality data. 

Respondents may not always be 
available for interviews and the travel 
costs of the interviewer could be high. 

Telephone: Quicker and less expensive than 
face-to-face interviewing. Very efficient 
when you wish to interview your own 
subscriber base. 

Only people with telephones can be 
interviewed (so, non-users of GSM are 
excluded), and the respondent can end 
the interview very easily! 

CAPI: Saves time involved in processing the 
data, as well as saves interviewer from 
carrying hundreds of questionnaires. 

Can be expensive to set up and requires 
that interviewers have computer and 
typing skills. 

Hand-delivered questionnaire: Usually results in good response rates, 
and is particularly suitable when 
information is needed from several 
household members. 

We can’t be sure the questionnaire has 
been filled in by the targeted 
interviewee.

Mail or internet survey: A relatively inexpensive method of 
collecting data, and one that can 
distribute large numbers of 
questionnaires in a short time. Possibility 
to contact hard-to-reach people, and 
respondents are able to complete the 
questionnaire in their own time. 

It requires an up-to-date list of names 
and addresses. The questionnaire should 
be simple and straightforward. It usually 
has lower response rates than other data 
collection methods. This may lead to 
problems with data quality. People with 
a limited ability to write may experience 
problems. 
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About pitfalls in market research

The sensitivity of market research is due to the fact that using bad results is catastrophic compared to a lack of customer 
knowledge. This sensitivity is exacerbated by the fact that there are several possible points of failure during a market 
research process. The way you get around these points of failure will make the difference between an efficient business 
intelligence team and a mediocre one. 

Two categories of points of failure are usually observed in market research: sampling errors and non-sampling errors.

Sampling errors Non-sampling errors

Sampling errors arise from estimating a population 
characteristic by looking at only one portion of the 
population rather than the entire population. It refers to the 
difference between the estimate derived from a sample 
survey and the “true” value that would result if a census of 
the whole population were taken under the same 
conditions. 

Non-sampling errors can be defined as errors arising during 
the course of all survey activities other than sampling. 
Unlike sampling errors, they can be present in both sample 
surveys and censuses. 

Sampling errors

Characteristics: 
• Generally decreases as the sample size increases (but not proportionally). 
•  Depends on the size of the population under study. 
•  Depends on the variability of the characteristic of interest in the population. 
•  Can be accounted for and reduced by an appropriate sample plan. 
•  Can be measured and controlled in probability sample surveys. 
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Measuring sampling errors: 
The most common tool used for measuring sampling error is sampling variance.

Reducing sampling error: 
It is important to develop an efficient sampling plan where available information is used to choose a sample design and 
estimation procedure. 

Coverage error: 
Omission, duplication or wrongful inclusion of the units in the population or sample.

Response error: 
Results from data that have been requested, provided, received or recorded incorrectly. The response errors may occur because 
of inefficiencies with:
•  The questionnaire (design of the questions, sequence).
•  The interviewer (misunderstanding of the answers). 
•  The respondent (inaccurate answer, deliberately or by mistake).
• The survey process (wrong interview technique). 

Non-response errors: 
Result of not having obtained sufficient answers to survey questions (complete or partial non-response).
 
Processing errors: Emerge during the preparation of the final data files (while data are being coded, captured, edited or 
imputed). 

Analysis error: 
Include any errors that occur when: 
•  Using the wrong statistical treatment.
• The preliminary results are used instead of the final ones.
• Data results are presented (report). 
 

Non-sampling errors
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The chart below indicates that response errors and sampling errors are the main pitfalls in market research.
Coverage errors and processing errors are scarce; but coverage can reach 20% impact in some given cases. 

A set of questions to ask when you have been presented the results of a market research:

1.    What exact problems needs to be solved with this research (adequacy between the business problem and the research 
questions)?

2. Which process has been followed for the research?
3. What’s the size of the sample?
4. What’s the structure of the sample (customers, geographic)?
5. What’s the margin of error of the results presented as well as the confidence level?
6. Which method of data collection has been used?
7. When have data been collected (dates and moment of the day)?
8. Was the questionnaire pretested (when, where, by who)?
9. What was the average duration for the filling of the questionnaires?
10. Which proportion of questionnaires has been correctly and totally filled in?
11. Did the interviewees know that MTN is the requestor of the research?
12. How many interviewers have been used?
13. Which control procedures have been used?
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Market research activities enable us to find answers to four types of issues:
• Questions about macro-market.
• Questions about micro-market.
• Questions about competitor.
• Questions about marketing-mix.
In telecom industry, various types of market research are available according to the population or area targeted (value 
proposition, customer, competition, channels).

•  Obviously this list is not exhaustive, and some of this research can be combined in order to overcome budget constraints. But 
these associations should be in line with the proximities established in this graph.

•  Note also that in the perspective of effective CRM, segmentation is not a specific research any longer. Actually, each business 
issue and each quantitative research should lead to a specific micro-segmentation of actual and potential customers.

• And finally a research such as geo-marketing will combine several of these depicted above.
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Marketing Sales and  
Distribution

Customer 
Relations

Network Finance Human 
Resources

Corporate 
Affairs

GTS XX X X X X

Retail audit X XX X

Pricing research XX XX

Brand research XX X X X X

Satisfaction 
research 

XX X X X X X

Loyalty research XX XX

Media and 
outdoor

XX XX

Mystery shopping 
and call

X XX

Segmentation X X X X

Qualitative 
research

XX X XX X X

Apart from customer-centricity, clustering, market research activities and tools can be useful for many departments in the 
company: Marketing Department (GTS, pricing research, brand health, customer satisfaction, loyalty research, segmentation, 
media and outdoors, voice of customer, etc); Sales and Distribution Department (retail audit, dealer satisfaction); Customer 
Relations (mystery shopping/calls); Human Resources (culture survey/employee satisfaction, voice of employee).

The table below presents this affectation.
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1.
Definition and 

objectives

Fundamental research in telecoms that makes it possible to understand customer usage and 
attitude, assess the company’s value proposition and competitors’ performance, measure 
competitors’ vulnerability in terms of brand and loyalty, identify the factors that drive the 
market, identify gaps in the market not currently satisfied, identify the factors influencing 
consumer choice of brand or service, determine consumers’ profiles and detect specific niches.

2.
Nature, target

and sample

 •  A huge basic research targeting subscribers 
(end users) and combining qualitative and 
quantitative research, and periodical trackers 
(surveys).

•  Subscriber (end user). 
•  Basic (3,000 to 10,000); tracker (800 

to 1,500).

3. Leveraging GTS

GTS can serve as support of decision-making in many other ways.
1.  A churn and loyalty analysis can be run by the calculation of a loyalty index. In addition, 

an analysis of customer volatility factors can be worked out.
2.  GTS can serve segmentation research, once the step of internal data analysis has been 

worked out.
3.  GTS can serve as quantitative phase of product testing, once the qualitative phase has 

been fulfilled. 
4.  GTS can help to measure on the field some key findings of data mining. For instance, 

the profile of a specific cluster of customers (high value and high churn).

The importance of running several trackers is in the monitoring of GTS findings via longitudinal analysis:
•  Trend: Surveys of sample population at different points in time.
•  Cohort: Study of same population each time data are collected, although samples studied may be different.
•  Panel: Collection of data at various time points with the same sample of respondents.
Then, it becomes easier to understand the dynamic of the market, and to link company performance with customers U&A or 
competitors’ initiatives.
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•  What do they use as a telecoms service?
•  When do they use the phone? 
•  Where do they consume? 
•  Why do they consume the product?
•  How (much) do they consume? 
•  Who do they consume with? 
•  What are the options of use? 
•  Where do they buy? 
•  How much do they buy? 
•  When do they buy?

•  Technology, operator, product/VAS.
•  Night/day? Weekend?
•  At home/at the office?
•  Factors of choice.
•  Usage (MOU, ARPU, call length…).
•  SOI, F&F, airtime transfer, etc.
•  Direct/indirect competition.
•  Channels, outlets, call boxes.
•  Recharge value.
•  Recharge period, recharge distance…

Subscribers' usage habits

•  Top of mind.
•  Total spontaneous awareness. 
•  Aided awareness/recall. 

This analysis should be performed for each competitor/
brand, for each product/tariff plan, for each advertising 
campaign, etc.

Brand/product awareness

•  General perception. 
•  Satisfaction level.
•  Loyalty.
•  Aspects you liked. 
•  Aspects you disliked. 
•  Aspects to be improved.

This field of analysis includes features regarding: 
•   Brand analysis: brand affinity and commitment, brand 

image associations, brand positioning, brand drivers.
•   Loyalty analysis: replacement and switching, reasons, 

tenure before switching, criteria of satisfaction, etc.

Attitude towards brands/products

•  Network coverage evaluation.
•  Network quality perception.
•  Distribution coverage.
•  Outlets assessment.
•  Media acquaintance.
•  Adverts and promotions.
•  Sponsorship features.

•  Global coverage and proximity.
•   Type, frequency, period, impact of problems; comparison 

of operators.
•  Proximity and opening.
•  Quality of salesmen, product availability, merchandising.
•  Habits and preference concerning media.
•   Adverts seen/heard, quality of messages and visuals, 

quality of promotions.
•  Brand recalled, events, organisation.

Network, retail and media window

•  Products and concepts pre-testing.
•  Products post-evaluation.
•  Non-users focus.

•   Intention to subscribe, ability to churn and/or to increase 
loyalty, usage and volume estimation.

•   Awareness, understanding, trial, adoption/affinity, 
recommendation.

•   Reasons for non-subscription, consumption scheme, 
intention to subscribe, operators' perception.

Rider section

4.

Variable of GTS
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The GTS process involves six stages as depicted below:

Phases Timing

1.  Preparation of the research: Brief to external agency, collaboration with 
the agency to the sampling and the questionnaire designs.

About one or two weeks.

2. Fieldwork done by the research agency, and control of the timeline. 20 to 30 days.

3. Analysis and first draft of the report by the research agency. 15 to 20 days.

4.  Challenging the report and requesting specific results/items to develop. 7 to 10 days.

5.  Presentation of the key findings to the company’s key stakeholders (from 
Marketing, Commercial, Customer Relations, Network) via a short report (one 
or two pages).

45 to 60 days after the launching of the 
research.

6.  Presentation of the full report to a wider internal audience during the 
« market research workshop-learning », in order to discuss issues and to set 
action-plan.

About one week after the sending of 
“key findings”.
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1.
Definition and 

objectives

•  Retail audit (aka distribution channel audit) aims to assess distributors’ and retailers’ 
attitudes toward a product, brand, or company.

•  Retail census/audit is the perfect tool to control and optimise distribution channel, mainly in 
emerging markets where prepaid accounts for more than 90% of the subscriber base. This 
research is also essential in a purpose of geo-marketing, BTS implementation and signal 
assessment.

•  Retail census identifies and categorises all the outlets (including those where companies 
distribute, but also that have the potential for carrying products of the telecoms industry).

•  Retail audit assesses retailers’ attitude and behaviour toward telecoms products and services 
in order to measure the performance of our distribution channel (sales, market share, stock 
management, etc), and to maximise opportunities.

2.
Nature, target

and sample

 •  Nature: Quantitative research.
 •  Target: Dealers and retailers.
 •  Sample: R. census (all the outlets); R. audit (2,000 to 10,000 outlets).

3. Outcomes

When analysing retail audit indicators, it’s critical to find answers to five key issues: 
a. Which channels are driving sales growth?
b. What is our share potential with 100% distribution?
c. Which markets represent our greatest distribution opportunity?
d. How is our brand performing vs our competitors’?
e. How competition influences our sales?
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Retail census Retail audit

Census of outlets has got to be run in the whole territory. It 
makes it possible to address three issues:
•  It raises the geographic coverage of our distribution, and 

determines gaps.
•  It helps to build clusters of points of sales according to 

criteria to determine.
•  It serves in the constitution of a representative sample of 

outlets to be assessed during the retail audit phase.
•  Census variables: Outlet identity, outlet information, outlet 

type, product handling list.
•  Due to time and cost constraints, census cannot be run as 

regularly as audit. It is admitted to perform a full retail 
census once every two or three years.

•  Sometimes, companies of telecom, breweries and tobacco 
can join their effort in order to finance a full census of 
outlets.

•  Another way to overcome cost constraint is to select the 
top localities (representing for instance 80% of the total 
population/market), and to perform a full census.

During the audit phase, a statistically selected sample of outlets 
is assessed through four categories of indicators: 
1. Sales, purchases and market shares.  
2. Consumer selling price.
3. Stock management 1: Shares in shop, stock cover, etc.
4.  Stock management 2 (numeric/weighted): Handling, net 

distribution, out-of-stock, etc. (*)

 Beyond retail audit
In addition to traditional retail audit framework, an insightful survey in a distribution channel can provide a valuable way of 
understanding, in detail, precisely how effective distribution channel really is.

Here are a number of different issues that should be investigated through this kind of research:
• How committed are the various dealers/distributors to promoting your products?
• Do they feel they have the right technical and marketing support?
• How well do they really understand their markets/customers?
• Do they really understand the strategic direction you’d want them to take?
• How well do they really understand the marketing messages you want them to communicate with your subscribers?
• What changes could be made to improve the effectiveness of the network?

NB: This research:
• should target the various categories of dealers/distributors (stratified random or cluster sampling); and 
• can be performed on wider range basis compared with outlets’ assessment (for instance twice a year).

You can find an illustration of retail audit outcomes in chapter 4 – “marketing” section.
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1.
Definition and 

objectives

 Pricing research aims at providing consumer price information that would make it possible to 
formulate a pricing strategy, or to implement pricing tactics.

Pricing research has the following key objectives:
1. Evaluate the price awareness (all competitors).
2. Determine the importance of price in brand choice, satisfaction and recommendation.
3.  Ensure a new product/VAS is priced in line with market perceptions, and perceived value of 

the product/VAS.
4. Evaluate the elasticity of demand versus price per call/SMS modification.
5. Estimate usage and revenue levels expected from price adjustment.
6. Determine the threshold point where consumers would switch tariff plans and brands.
7. Simulate market shares at different pricing scenarios.
8. Recommend the psychological and ideal pricing points for customer usage.

2.
Design of the 

research

 •  Nature: Qualitative + quantitative research.
•  Target: Subscriber (end user).
•  Methodology: The diagram on next page summarises the various approaches used in 

pricing research.

3.
Specifics about 

pricing

•  From basic to fine tuning, a clear distinction has to be made between ’’visible’’ and 
“invisible’’ price parameters:

 •  Visible parameters: call rate, effective tariff rate, SMS/internet/data tariffs, connection 
fees, starter pack price, etc.

 •  Invisible parameters: bonus (on loading, on usage), price of credit transfer, values of 
recharge vouchers, access period validity per voucher or per usage, etc.

Three reasons explain why a specific focus on pricing is critical:
•  Pricing feeds through directly into ARPU, and is then one of the main determinants of ARPU and customer usage.
•  Creative pricing can stimulate demand.
•  Pricing is one of the key tools in any marketing strategy for customer acquisition and retention.
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calculation of price elasticity and price importance as well as a simulation.
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In Gabor-Granger, customers are asked to complete a survey 
where they are asked to say if they would subscribe to a VAS at 
a particular price.
•  The price is changed and respondents again say if they would 

buy or not.
•  From the results it is possible to work out what the optimum 

price is for each individual, and what levels of demand would 
be expected at each price point across the market as a whole.

•  Using this estimate of demand, the price elasticity (or 
expected revenue) can be calculated.

Price sensitivity meter (aka Van Westendorp price test) is a 
variation of Gabor-Granger which rates each price on a scale 
from too cheap to too expensive.
•  PSM is used to help determine acceptable price levels against 

the perceived value of products/VAS.
•  PSM is particularly useful where brand is not an issue, or 

where there is little knowledge of prices or competitor 
offerings. Hence, it is a useful technique for innovative or new 
products.

This method makes it possible to determine four levels of price:
•  Neutral (or indifference) price point; optimal price point; 

minimal (marginal cheapness) price; maximal (marginal 
expensive) price.

Conjoint analysis is the major technique for pricing research, as 
well as the most sophisticated and the most reliable.
This technique is excellent at looking at understanding how 
choices are made and consequently the importance of price.
•  Features to be used to determine the relative importance of 

each feature in the purchase decision.
•  Respondents make judgements about the concept either by 

considering: 
 • Two attributes at a time – trade-off approach.
 • Full profile of attributes – full profile approach.
•  A value of relative utility is assigned to each level of an 

attribute called part-worth utilities.
•  The combination with the highest utilities should be the one 

that is most preferred.
•  The combination with the lowest total utility is the least 

preferred.

BPTO is one of the two approaches of conjoint analysis 
(considered generically) where price levels are compared with 
various attributes of brand.
Customers evaluate a range of products, and prices are 
adjusted until customers stop purchasing. The result is that a 
ranking of preference can be inferred relating brand to price 
that individuals are willing to pay.
BPTO can help evaluate brand equity, showing likely take-up of 
different brands at different prices, together with estimates of 
revenue and profitability. Strong brands command premium 
prices or premium market share over the competition and 
BPTO can isolate the brand equity as the extra revenue 
achievable in a market compared to competitors.
In order to perform a full conjoint analysis, we have to go 
through a six-step process: Orthogonal plan – relative 
importance – utility scores – preference score of simulation – 
preference probabilities of simulation – recommended profile.
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Brand research is a key element of successful branding at all stages  
of brand development, from developing image and positioning  
strategies, to measuring brand commitment.

Brand research includes a set of objectives:
1. Measuring brand presence.
2. Evaluating brand awareness.
3. Highlighting drivers of brand preference.
4. Mapping brand image associations.
5. Assessing brand engagement and brand loyalty.
6. Evaluating brand equity.

According to this diagram, various kinds of brand research may be conducted for a telecom company. But it is also possible to 
gather these studies into a single and very large-scooped one.

The main objectives of a brand presence research are as follows:
1.  Monitoring and measuring of media coverage versus competitors (number of outdoors, press cuttings, etc) in order to 

calculate the share of voice.
2.  Assessment of sources of brand awareness in terms of ATL (outdoors, TV, press inserts and BTL).

The results need to be compared with market shares, in order to raise the importance and the elasticity of each medium/
support of communication.

The main objectives of a brand health research are as follows:
1.  Assessment of company’s brand performance compared with competitors, and tracking against KPIs.
2. Diagnosis of brand issues.

The main output is the brand health scorecard, a series of measures leading to a global brand health score.

The methodology of brand health research involves three stages:
• Determination of brand shares according to the funnel awareness – preference – attributes – affinity.
• Determination of brand health score by comparing brand shares and market share.
• Positioning of competitors within the performance mapping.

NB: A brand audit is a comprehensive examination of a brand. Specifically, a brand audit involves a series of procedures to assess the 
health of the brand, uncovers its sources of brand equity, and suggests ways to improve and leverage its equity.
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A brand image (aka brand positioning or brand association) comprises attributes and benefits associated with a brand that 
make the brand distinctive. Then, this is the associations between a brand and image-based statements (for instance, « Is MTN  for 
young people? »).

Then, the purpose is brand image research is to determine a bank of specific statements that the brand is rated against, in 
comparison to other brands.

A brand image is then the pattern of scores across the image bank. Strong brands have clear patterns of association.
Image strength is the percentage of all people making an association between a brand and a statement.
Image character is the percentage of those making an association that make the association positively.
The main outcome is a brand map (correspondence, or perceptual map) which is an effective way to summarise large amounts of 
data on brand image and associations, represented simply in a two-dimensional map.

Two conceptions of brand drivers research have been 
developed over time. The first one determines the role of brand, 
the second one studies the correlation between brand drivers.

This first view of brand driver research aims to capture to which 
degree brand plays a role in driving and securing demand for the 
brand. The output is the brand index. The methodology involves 
three steps:
•  Determination of the importance of each key decision 

purchase criteria (drivers of demand).
•  Determination of the contribution of the brand versus other 

intangibles in making each driver effective.
•  Consolidation of the role of brand by calculating the overall 

brand index.

The drivers of demand usually considered are: network coverage, 
perceived network quality, products/VAS, pricing, promotions, 
customer service, distribution coverage and activities, image and 
associations.

This second lens of brand driver research aims at highlighting the 
factors that contribute to brand performance, as well as 
relationships between all the variables. 

For that purpose, we use a technique called structural equations 
modelling (SEM) which can have the same shape as the example 
depicted below.
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the calculation of brand index.
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Brand equity research is an attempt to put a value on the strength of a brand in the market, in the same way that the shares/
stocks put a value on the strength of the corporation in the eyes of the investors. Indeed, brand equity research has shown 
that the two are related – the growth in brand equity correlates with the growth in stock values, and also sales, profits, price 
premiums and employee satisfaction. 

In telecom industry where products/VAS are similar, branding can have a large effect on the price that customers will pay. 

Brands therefore add value to a basic product or VAS  by enabling this product/VAS to command a higher price, or higher 
market share than an unbranded equivalent.

Brand equity is then used to describe both the value of the brand and the brand component values.

In order to answer to the question « How much does the brand add and what is the value of the brand? », two approaches are 
available: marketing and financial.

Marketing approach raises the fact that brand consists of both a functional element and an emotional or associative element. 
Then, two families of techniques enable us to measure brand equity.
•  Conjoint analysis or BPTO will be useful for understanding how functions drive value (look at pricing research on 

pages 205 – 206)
•  Sensory-emotional research (combined with brand association), will help to understand how and what elements are 

driving this additional emotion values.

In financial approach, the postulate is « Because strong brands have extra value to subscribers, the brands themselves are able 
to command a higher price in the market (to end users, to potential subscribers, through the distribution channel, etc) ».

In other words, a strong brand should be more effective at bringing long-term profits and returns because of its ability to 
command higher prices or achieve greater market share.

Tens of methods have been proposed over time in order to determine the value of a company. Then financial approach in 
evaluating brand equity is mainly based on:
• EVA (economic value added).
• PER (price earning ratio), to multiply by the number of shares.
• Dynamic/potential value.

These methods underline (directly or indirectly) the goodwill that is viewed as the combination of all those factors that permit 
a company to earn above-average profits.

* Brand research is widely developed in “MTN Business Intelligence”, by the same author.

You can find an illustration of brand performance analysis in chapter 4 – “marketing” section.
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1.
Definition and 

objectives

Satisfaction research aims at assessing the level of satisfaction of a target (customers, dealers or 
employees) toward MTN and competitor value proposition, and then to measure target 
experience (*).

The main objectives of a customer satisfaction research are as follows:
1. Assess the company value proposition as perceived by the customers.
2. Measure both the main criteria of satisfaction and the level of satisfaction of customers.
3. Identify request for dissatisfaction of company’s customers.
4. Realise benchmark vs standard and vs competitor.
5. Determine the factors that impact strongly upon satisfaction scores.
6.  Establish the correlation between customer satisfaction index and ability to win customer 

loyalty and boost usage.

2.
Nature, target 

and sample

•  Nature: Qualitative + quantitative research.
•  Target: Three different targets (customers, dealers/retailers, employees), each of them 

leading to a specific satisfaction research.
•  Sample for quantitative phase: 1,000 to 2,000 (if target is subscribers), 300 to 1,000 (if target 

is retailers), census (if target is strategic dealers or employees).

3. Outcomes
•  Overall satisfaction index. 
•  Commitment index. 
•  Vulnerable index.

* Target will be used here to talk about customers, dealers , media or employees.



211

Market research and economic and competitor intelligence 
Market research: panorama of research activities in telecoms

1. Overview
This research aims to understand the intensity as well as the factors explaining churn 
phenomenon in order to be able to build an effective loyalty and retention programme.

2.
Design and 

organisation

•  Nature: Qualitative + quantitative research.
•  Methodology: Secondary (desk) research + primary research (quali and survey).
•  Target: Subscribers (end users).

3. Outcomes

•   Churn figures: Time series analysis of churn and loyalty indicators, with various splits 
voluntary/unvoluntary churn, terminators/defectors, movements among operators.

•   Churn reasons: Identification and analysis of the factors that drive loyalty.
•   Churn typology: Determination of various profiles of churners using demographics, usage 

patterns, churn reasons.
•   Churn prediction: Building of a model that makes it possible to score the subscribers 

according to their loyalty propensity.

Below are two examples of charts to build as outcomes of loyalty research.
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1. Overview

M&O is a global research project whose ultimate aim is to provide clues to marketing decision-
makers in order to optimise communication (strategy, tactics, budget).

M&O is a heavy two-way project:
•   Customer focus via media acquaintance (classic survey).
•   Outdoors focus via outdoors evaluation (census mode).

M&O is sometimes combined with retail census/audit in order to support geo-marketing 
initiatives.

2.
Media 

acquaintance

Objectives of media acquaintance and outdoors evaluation are as follows:
1.   Analyse the customers’ media acquaintance (radio, press, TV, internet, SMS, etc) by 

measuring audience frequency and patterns as well as exposition to advert displays 
(billboards, banners, etc).

2.   Determine the customers’ hobbies, as well as their own evaluation of various media.
 
NB: This kind of process is useful when the creative team is struggling to find an angle to use in 
the advertising, or even when the marketing team is struggling with a brief for the agency.  

3.
Outdoors 

evaluation

Objectives of outdoors research are as follows:
1.   Tracks outdoors coverage (number of supports, space covered, investments) of telecoms 

companies and FMCGs.
2.   Measure the effectiveness of MTN outdoors disposition (share of voice, efficiency index), as 

well as other media utilisation.
3.    Detect potentially successful outdoor sites and other communication supports.
4.   Establish a three-dimension map including: outdoors coverage, BTS localisation and 

population concentration (volume and revenue/usage).
5.  Propose an optimal combination of media budget.
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1. Overview
Under this umbrella, we find categories of market research that aim at gathering an in-depth 
understanding of customer behaviour and attitude, and the reasons that govern such 
behaviour/attitude.

2.
VP and concept 

testing

Value proposition and new concepts testing makes use of direct interviews or projective 
techniques in order to:
1.  Identify potentially successful products and services.
2.  Realise customer needs assessment.
3.  Test the acceptance of a concept by target consumers.
4.  Collect complaints of customers.
5.  Determine what consumers feel about a name for a product/service.

Probably quantitative measures like:
•   Market potential for the product.
•   Rational price, etc.

3.
Voice of 

customer

•   Research which consists of collecting customers’ expectations, preferences and complaints.
•   It is generally conducted at the start of any new product, process, or service design initiative 

in order to better understand the customer’s needs and expectations, and as the key input 
for new product definition
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On this page, we present a summary of what is expected regarding the monitoring and analysis of external environment. 
A dense chapter is dedicated to economic and competitor intelligence in “MTN Business Intelligence” handbook in much more 
detail.

1.

Gathering data...
External sources of information can be formal or informal, structured or non-
structured. They form the trilogy: OSINT/HUMINT/SIGINT.

•   OSINT (open source intelligence): Information available to public (traditional 
media, internet, business and industry publications, etc).

•   HUMINT (human intelligence): Information provided directly via human relations 
(partners, customers, etc).

•   SIGNINT (signal intelligence): Information available via observation and "clean" 
espionage (trade fairs, traffic analysis, etc).

2. Analysing data...

Competition intensity analysis makes it 
possible to measure the level of 
competition in a market.

The result can serve in the allocation of 
marketing effort (budget, staff, etc), and 
network as well (coverage).

Competition intensity is measured via 
index that enables to appreciate market 
structure, as well as the existence of a 
dominant operator.

Several indices have been developed 
over time, the most popular being: HHI, 
Gini, Linda, Lerner, etc. 

Other models have been developed 
over time in order to grasp the structure 
and relationships within telecoms 
markets: 
•   Porter 5 Forces.
•   SCP paradigm.
•   GE/McKinsey matrix.
•   Delta model, etc.
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1. Descriptive 
statistics (*)

  Objective: Aims at describing and 
summarising the main features of a collection 
of data quantitatively, by the mean of 
indicators, tables or graphs.

  Classic tools: They include measures of:
Central tendency (mean, median, mode).
 Dispersion (standard deviation, variation 
coefficient).
Skewness (useful in usage pattern analysis).
Association (Chi Square) and correlation 
(Pearson r and Spearman rho). 

Telecoms specific tools:
Pyramid volume-value (for ARPU, MOU).
ARPU transition matrix.
RFM (recency – frequency – money) 
model.

OLAP hypercube 
and other 

ad hoc query

•    Objective: Descriptive technique that aims at manipulating and analysing data from 
multiple perspectives (or dimensions) through searches in database. For instance, “find all 
subscribers in tariff plan X, with ARPU > $12 and who send more than 50 SMS/month”. 

•   OLAP operations: They include slice, dice, drill-down/-up, roll-up, pivot.
Slice: Subset of a multidimensional array corresponding to a single value for one or more 
members of the dimensions not in the subset.
Dice: Slice on more than two dimensions of a data cube (or more than two consecutive slices).
Drill-down/-up: Specific analytical technique whereby the user navigates among levels of data 
ranging from the most summarised (up) to the most detailed (down).
Roll-up: Involves computing all of the data relationships for one or more dimensions. To do this, 
a computational relationship or formula might be defined.
Pivot: Aka rotate operation. It rotates the data in order to provide an alternative presentation of 
data; the report or page display takes a different dimensional orientation.

*   Obviously, the description of techniques pertaining to descriptive statistics are supposed to be well-known by the target of the present 
book. For a quick reminder, the reader may have a look at the first release Business Intelligence Handbook.

Statistics can be defined as a type of information obtained through mathematical operations on quantitative or qualitative data.

The way we make use of statistical analysis in telecoms industry can take three shapes: basic descriptive statistics, statistical 
queries in database and statistical modelling.

(!) OLAP provides you with a very 
good view of what is happening, 
but cannot predict what will 
happen in the future or why it is 
happening.

2.
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3. Statistical 
modelling

   Objective: Statistical modelling aims at analysing and forecasting the values of a variable with 
the help of historical data and/or other variables. 

The main common categories are times series, econometric models and survival analysis.

Times series analysis:
The aim is to establish the 
mathematical relationship 
between time and a 
business variable (gross 
connections, revenue, MOU, 
etc) in order to predict its 
future value.

Tools vary from simple 
techniques (moving 
average, linear regression) 
to more complex ones (Holt 
& Winters, ARMA models, 
Wavelets and Fast Fourier 
Transformation, etc).

   Econometric models:
Mathematical equations 
that make it possible to 
understand a business 
phenomenon (eg trend of 
ARPU, market size, churn, 
brand affinity, etc) with the 
help of explanatory 
variables or specific 
parameters.

 This category includes:
 Multiple linear regression 

that aims at explaining a 
business variable with 
the help of several other 
variables.

 Products/VAS diffusion 
models that aim at 
building an S-curve with 
the help of logistic or 
gompertz functions, 
bass model, etc. This one 
is applicable for new VAS 
or for market trend.

Survival analysis: 
 Statistical method for 
studying the occurrence of 
an event (churn, 
reactivation of a customer, 
next loading of a phone, 
etc. Survival analysis 
includes tools like: lifetime 
distribution, hazard 
function, censoring, etc.

In the pages that follow, we present much more details about some of these techniques of statistical modelling
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Suppose that the series { Yt } is seasonal and does display trend. Now we need to estimate both the current level, the current 
trend and the seasonality. The updating equations express ideas similar to those for exponential smoothing (hence its 
nickname: “triple exponential smoothing”). 

The fundamental equation has three variables: a permanent component (intercept or level: L), a trend (T) and a 
seasonal factor (S).

Then we have three smoothing parameters to estimate (α , β and γ). They must all be between 0 and 1. When the values of the 
parameters are close to one (1), it is a sign that the series is close to a random walk, where the most recent value is the best 
estimate of future values.  

Two variants of Holt-Winters can be used according to the nature of the seasonality (additive or multiplicative).

Additive seasonality:
We need to solve the following recursions: 
Lt = α (Yt – St–s)  +  (1 – α) (Lt – 1 + Tt-1) for the level. 
Tt = β (Lt – Lt–1)  + (1 – β) Tt – 1       for the trend.
St = γ (Yt – Lt+1)  +  (1 – γ) St – s     for the seasonality.
And the forecasting for k periods into the future is: 
Ft+k = Lt + k.Tt + St + k

Multiplicative seasonality:
The equations are: 
Lt  =  α (Yt/St–s) + (1 – α) (Lt–1 + Tt–1)  for the level. 
Tt  =  β (Lt – Lt–1) + (1 – β) Tt–1    for the trend.
St  =  g (Yt/Lt)  +  (1 – g) St–s      for the seasonality.
And the forecasting for k periods into the future is: 
Ft+k   =  (Lt  +  k.Tt) St+k-s
Given that the level and trend remain unchanged, the initial (starting) values are: 
T2 = y2 – y1, L2 = y2 and F3 = L2 + T2 
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Autoregressive moving average (ARMA) models, sometimes called Box-Jenkins models after George Box and GM Jenkins, are 
typically applied to time series data. These models are fitted to time series data, either to better understand the data, or to 
predict future points in the series. 

The generic model consists of two parts, an autoregressive (AR) part and a moving average (MA) part. 

The model is usually then referred to as the ARMA (p, q) model where p is the order of the autoregressive part and q is the order 
of the moving average part. 

An autoregressive integrated moving average (ARIMA) model is a generalisation of an ARMA model. The model is generally 
referred to as an ARIMA (p, d, q) model where the p, d and q are integers greater than or equal to zero and refer to the order of 
the autoregressive, integrated and moving average parts of the model respectively. 

A number of variations on the ARIMA model are commonly used. For example, if multiple time series are used then the Xt can 
be thought of as vectors and a VARIMA model may be appropriate. 

Sometimes a seasonal effect is suspected in the model. For example, consider a model of daily minutes of use in the network. 
Weekends clearly exhibit different behaviour from weekdays. In this case it is often considered better to use a SARIMA 
(seasonal ARIMA) model than to increase the order of the AR or MA parts of the model. 

If the time series is suspected to exhibit long-range dependence, then the d parameter may be replaced by certain non-integer 
values in a fractional ARIMA (FARIMA), also sometimes called ARFIMA model.
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Fourier analysis: 
 Fourier analysis decompose a complex periodic waveform into 
a set of sinusoids with different amplitudes, frequencies and 
phases. 

 The sum of these sinusoids can exactly match the original 
waveform. 

 Fourier transformation is generally used in traffic analysis. The 
idea of using the Fourier analysis to extract anomalous link 
traffic is to filter out the low-frequency components.

 In general, low-frequency components capture the daily and 
weekly traffic patterns, while high-frequency components 
represent the sudden changes in traffic behavior. 

   Wavelets transform: 
This has the same application as Fourier analysis.

 In anomaly detection, traffic is decomposed into various 
frequencies using the wavelet transform:
 •  Traffic volume anomalies are identified by the large variation 

in wavelet coefficient values.
 •  The coarsest scale level where the anomalies are found 

indicates the time scale of an anomaly.

 Wavelet transforms have advantages over traditional Fourier 
transforms for representing functions that have discontinuities 
and sharp peaks.

 The main difference, with respect to the Fourier transform, is 
that wavelets are localised in both time and frequency, 
whereas the standard Fourier transform is only localised in 
frequency.

The graph below constitutes an example of Wavelets transforms for network anomaly detection.
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Bass diffusion model

The bass diffusion model on the adoption and diffusion of new 
products and technologies by Frank M Bass is used for market analysis 
and demand forecasting of new technologies.  

Experience from many innovations shows that the spread of a new 
method or concept in a market can be characterised by the bass 
formula: 

Self-made econometric model

The model below was developed by France Ministry of Economy and Finance.
This model helps to forecast the traffic (MOU), using tariff changes and consumption of goods.
Once again, the curve has a S-shape, and assumes that high-end users will be the first to adopt the product/VAS.
The formula is:

Typical graphic of the standard bass curve (with the 
average values of p and q of 0.03 and 0.38, respectively). 

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 
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Performance Management 
in Telecoms

Simulator pack

The CD included at the end of this handbook contains a “forecasting techniques” module that integrates 
the implementation of bass diffusion model as well as logistic curve and gompertz function.

The three parameters of the bass diffusion model to predict Nt (number of adopters at time t) with: 
 •  m = The market potential; the total number of people who will eventually use the product/service.
 •  p = The coefficient of innovation (external influence); the likelihood that somebody who is not yet using the product will 

start using it because of mass media coverage or other external factors. Typical value is between 0 and 0.1.
 •  q = The coefficient of imitation (internal influence); the likelihood that somebody who is not yet using the product will start 

using it because of “word-of-mouth” or other influence from those already using the product. Typical value for q is between 
0.3 and 0.5.

•     The dependant variable is traffic per line (MOU/user) at period t.
•     Explanatory variables are: tariff rate (PRICE), consumption of primary goods (CONS), seasonal factor (ejSj).
•    In addition: α, β and � are coefficients to find with the help of regression; and q is the number of years to consider for the 

calculation of seasonality.
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Survival analysis is a statistical method for studying the occurrence and timing of events.

In this context, many features can be considered as “events’’: 
•     When will customers churn (voluntary or involuntary)?
•     When will a lapsed customer return?
•     When will a customer next load its phone with airtime?
•     How long will an upgrade last?
Nevertheless, the main concern about event remains churn.

Analysing churn via survival analysis involves two steps: hazard probability and survival function.

1.  The basis of survival data mining is the hazard probability, the chance that someone who has survived for a certain length 
of time (customer tenure) is going to stop, cancel, or expire before the next unit of time. 

 Given the right data, we can calculate the hazard probability [H(t)] for a given tenure t with the following formula: 

2.  Once hazard chart has been built, we can move to the second object of interest: the survival function [S(t)], which is 
defined as: 

 S(t)  =  Pr (T>t)
 Where t is some time, T is a random variable denoting the time of churn, and “Pr” stands for probability. 

  Then the survival at time t is simply the likelihood that a customer will stay active at that point in time. This is calculated 
directly from the hazards, by taking the cumulative probability that someone does not stop before time t – that is, by 
multiplying one minus the hazards together for all values less than t. 

You can find an illustration of survival analysis in chapter 4 – marketing section.
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From... To...

Statistics Data Mining

On customer acquisition...

On customer usage...

On customer segmentation...

On churn…

•     How many customers are not connected 
to an operator yet?

•     How many customers send off-net SMS 
during the weekend?

•     How many customers are part of my 
high-end segment or are in my youth 
segment (segmentation)?

•     How many customers will probably churn 
during the next nine months?

•     What’s the needs and characteristics 
of the different clusters of potential 
market?

•     What’s the profile as well as the other 
usage pattern of these customers?

•     Which clusters can we build by 
considering simultaneously several 
descriptors (revenue, age, usage 
pattern, etc)?

•     Which customers have the highest 
probability to churn, and what’s their 
profile and usage pattern?

Description

•     A few variables.
•     Hundreds to thousands of cases; then 

no more than thousands of cells.
•     One type of variable.
•     Perfect data.

•     One or two indicators and/or models.

•     Simple treatment (Excel or simple 
software).

Exploratory understanding in order to 
forecast globally.

•     Tens of variables.
•     Thousands to millions of cases; then 

billions of cells.
•     Different types of variable.
•     Dirty data: missing values, errors, 

outliers.
•     Selection through many indicators 

and/or models.
•     Need for strong software.

Deep understanding and accurate 
prediction in order to be able to 
correct or to optimise.

Moving
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“Interesting patterns/relationships”“Interesting patterns/relationships”

…(broadly speaking) the process of extracting interesting knowledge 
hidden from large volumes of data…

…(more specifically) the non-trivial process of extracting valid, novel, useful 
and actionable information from large database. 

According to the nature of the input data, variants of data mining have been developed over time:
•     Text mining.
•     Multimedia mining.

Then data
mining is...

The purpose is to discover patterns in data so that this knowledge can be applied to problem solving.

(!) Data mining does not replace traditional statistical techniques. Rather, it is an extension of statistical methods…

•  Cannot 
 be done
 manually

•    Valid on 
new data 
with 
some 
degree of 
certainty

•     Discovery 
of the 
non- 
obvious

•  Can help
 to solve a
 problem

• Under-
 standable

•  Extremely  
 large
 database
 of
 millions
 of cells

Non-
trivial

process

Valid

Novel

Useful

Actionable

Large
database
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A large diversity of databases that can be combed through via data mining process…

Market research 2:
Outlet ID, region, type, turnover, 
stock management variables, etc

Employees database:
ID number, gender, department, 

performance variables, etc

Market research 1:
Customer ID, gender, income, 

operator, etc

Press release:
Keywords, media and support, 

etc

Data warehouse:
MSISDN, tenure, tariff plan, usage 

variables, etc

Market research 3:
Outdoor ID, location, type, 

size, etc
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The three concepts below constitute the core of data mining philosophy:

ScoringScoringModellingModellingModellingModelling LiftLiftLiftLift

1. Modelling

Modelling (in data mining) is simply the act of building a model in one situation where you 
know the answer and then applying it to another situation where you don’t.

Data mining builds models by using inputs from a database to predict customer behaviour. 
This behaviour might be churn, cross-product purchasing, willingness to use another tariff 
plan in place of a more expensive one, and so on.

 If you can classify/estimate the present from the past, then you can predict the future 
from the present (by simulating the future in the present)!!!

The process involves four main stages:
1. Sample the database, and then sub-sample it (learning, validation and test samples).
2.  Learn (build a model of clustering, prediction or detection) from the learning sample.
3.  Fine-tune on a validation sample, and test the accuracy of the best model on another 

sample.
4. Deploy the model by scoring the new instances (cases).

NB: A question one might ask is: “Why are there so many different models?”
The answer is that each method has its advantages and disadvantages. The usefulness of a method can depend on factors such as the 
size of the dataset, the types of patterns that exist in the data, whether the data meet some underlying assumptions of the method, 
how noisy the data are, the particular goal of the analysis, etc. 
Different methods can lead to different results, and their performance can vary. It is therefore recommended to apply several different 
methods and to select the one that looks most accurate according to given assessment criteria.

 We mimic the present by 
using the distant past to  
predict the recent past…
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2. Lift

If we look at a random 10% of the subscribers, we expect to get 10% of likely responders 
(favourable to a promotion, churners, etc).

Can we select 10% of the subscribers and get more than 10% of likely responders?

If so, we realise “lift”.

Lift measures the improvement achieved by a predictive model compared with a random one. 
Lift chart indicates how much better a model performs compared to the baseline (random) 
model. Then the better the area between the lift curve and the baseline, the better the model. 
This is a key goal in data mining.

1. X-axis gives population percentile.

2. Y-axis gives % captured responses.

3. Customers with top 10% of the scores account for 30% of responders.

Scoring

Scoring is the process of using a model to 
make predictions about unseen behaviour. 

The prediction provided by a model is 
usually called a score. A score (typically a 
numerical value) is assigned to each record 
in the database and indicates the likelihood 
that the customer whose record has been 
scored will exhibit a particular behaviour. 

For example, if a model predicts customer 
churn, a high score indicates that a customer 
is likely to leave, while a low score indicates 
the opposite. 

A score could mean many things in the 
business:
•     Likelihood of voluntary churn.
•     Likelihood to respond to an offer or a 

promotion.
•     Estimate of customer lifetime.
•     Which segment a customer belongs to.
•     Which channel is the best way to push sales 

of airtime.

(!) Running a data mining project without 
scoring the model is like building a house 
and forgetting to put in any doors…

You can find an illustration of lift and scoring in chapter 4 – marketing and human resources section.

3.
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Although various  approaches have been developed over time in 
terms of conducting a data mining project, the fundamentals are 
presented in the diagram below developed by CRISP-DM (cross 
industry standard process for data mining).

Other popular processes involve SEMMA (sample, explore, 
modify, model, assess) from SAS, KDD (selection, pre-processing, 
transformation, effective data mining, interpretation), etc.

For a more comprehensive understanding involving a synthesis 
of all these approaches, the whole process can be conducted 
through the 10 steps below.

1.  Determine the business problem (by the decision-maker), and convert it into data mining problem.

2. Build a data mining database (from data warehouse and/or other internal and/or external sources).

3. Explore the data using statistical analysis tools (detection of significant variables, outliers, etc).

4. Sample and sub-sample the database (learning, validation and test samples).

5. Prepare the data for modelling (pre-processing in order to deal with errors, missing values, scales, etc).

6. Learn (build several models of clustering, prediction or detection) from the learning sample.

7. Fine tune the models on a validation sample, and test the predictive accuracy on another sample.

8.  Compare the models (confusion matrix, lift, indicators associated, net profit, etc), and select the best one according to its 
predictive capacity, robustness and interpretability.

9.  Deploy the model by scoring the new instances (observations). Then it could be used in one of two ways: Recommendations 
of actions by viewing the results, or applying it to different datasets.

10. Monitor the performance of your model by measuring how well it has worked after you use, and continually update it.
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1. Supervised 
learning

•  Objective: Data mining category that makes use of the data to build a model that describes 
one particular variable of interest (such as churn, ASPU, called response, target or dependent 
variable) in terms of the rest of the available data. By encoding the relationship between the 
target variable and the other variables, the model can make predictions about new 
(unlabelled) data.

Tasks pertaining to supervised learning

Estimation: Given some input data, 
coming up with a value for some 
unknown numerical variable such as 
ARPU, MOU, number of SMSs sent, etc.

Classification: 
Examining the feature of a 
newly presented 
individual and assigning it 
to one of a predefined set 
of classes or groups 
(churner/no churner, low/
medium/high value).

Prediction: The same 
as classification and 
estimation except that 
the records are classified 
according to some 
predicted future 
behaviour or estimated 
future value.

• Methods used in supervised learning: 
  Regression (linear or logistic); decision trees; artificial neural networks; nemory-based reasoning 

(K Nearest Neighbours); linear discriminant analysis; support vector machine (SVM).

2.
Unsupervised 

learning

Objective: In unsupervised learning (aka indirect knowledge discovery), no variable is singled 
out as the target. The goal is to establish some relationship among all the variables (class 
discovery).
UL attempts to find patterns or similarities among groups of records without the use of a 
particular target-field or collection of predefined classes.

Tasks and methods pertaining to unsupervised learning

Summarisation (aka visualisation): 
The purpose is to reduce many variables 
to a smaller set of factors (generally two), 
while keeping the maximum of 
information, and to represent a mapping.

Methods are principal components 
analysis, factor correspondence analysis, 
etc.

Clustering: The 
purpose is to reduce a 
large data set to 
meaningful sub-groups 
of individuals.
Methods are K-Means, 
Kohonen-SOMs, etc.

Links analysis: This 
approach aims at 
identifying 
relationship among 
values in a database 
(associations, 
sequences, etc).

In the pages that follow we start the description of these approaches with unsupervised learning techniques as they are also used in statistical analysis.
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You can find a few illustrations of factor analysis in chapter 4. All the sections of this chapter contain examples of 
summarisation.

When there are many variables in a research design, it is often helpful to reduce the variables to a smaller set of factors (dimensions), 
while keeping the maximum of information; this is the purpose of factor analysis.

•  Factor analysis begins with a large number of variables and then tries to reduce the interrelationships among the variables to a few 
clusters or factors. 

•  Factor analysis finds relationships or natural connections where variables are maximally correlated with one another and minimally 
correlated with other variables, and then groups the variables accordingly. 

The output is a mapping, and various techniques of factorial analysis can be used: principal components analysis, factor 
correspondence analysis, multiple correspondence analysis, factor discriminant analysis, etc.

Principal components analysis is an independence technique, in which there is no dependent variable. The independent variable 
needs to be continuous.

Factor Correspondence Analysis is a technique which provides for dimensional reduction of object ratings on a set of attributes, 
resulting in a perceptual map of the ratings. So, both independent variables and dependent variables are examined at the same time. 

It is important to notice that summarisation is an important part of exploratory data analysis (EDA), which constitutes the first 
analytical stage in a data mining project.

How to read a factor mapping?

•  The quality of the mapping depends on the percentage of explained variance given by the two axis (generally acceptable 
above 67%).

• About the areas of the mapping: The less differentiated items are in the centre, the singular ones at the periphery.

• About the distances: Proximity means attraction, or strong value.
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Clustering refers to the grouping of observations, or cases, into classes of similar objects. The purpose is to reduce a large data set to 
meaningful sub-groups of individuals. The division is accomplished on the basis of similarity of the individuals across a set of specified 
characteristics.

Clustering differs from classification in that there is no target variable for clustering. The clustering task does not try to classify; instead, 
clustering algorithm seeks to segment the entire data set into homogeneous sub-groups where the similarity of the records within the 
cluster is maximised, and the similarity to cases outside this cluster is minimised.

Note that clustering is finding borders between groups; segmenting is using borders to form groups.

Sometimes clustering is performed not so much to keep records together as to make it easier to see when one record sticks out from 
the rest.

Clusters should have small within-
cluster variation compared to the 

between-cluster variation

Between-cluster variation

 

From a statistical perspective, clustering groups a wide range of different techniques usually split into hierarchical methods and 
partitioning techniques.

But in data mining, the two methods commonly used are K-Means and Kohonen-SOMs.

Within-cluster variation
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K-Means

Kohonen-SOMs

K-Means is a non-hierarchical approach to forming good 
clusters by pre-specifying a desired number of clusters, k. The 
k-means algorithm starts with an initial partition of the cases 
into k clusters. Then it assigns each point to the cluster 
whose centre (also called centroid) is nearest. The centre is 
the average of all the points in the cluster – that is, its 
coordinates are the arithmetic mean for each dimension 
separately over all the points in the cluster.

Kohonen-SOM (self-organising maps) is a data visualisation technique which reduces the dimensions of data through the use of 
self-organising neural networks. The way Kohonen goes about reducing dimensions is by producing a map which plots the similarities 
of the data by grouping similar data items together. 

The result is a grid in which clusters closer to one another contain observations that are more similar than clusters further apart.

Kohonen-SOMs differ from K-Means clusters because in 
K-Means, cases are grouped together based on their 
Euclidean distance from each other in the input space. 
A Kohonen-SOM tries to find clusters such that any two 
clusters that are close together in the grid space have seeds 
that are close in the input space.

You can find examples of clustering in chapter 4 – marketing, customer relations, finance and human resources sections.



233

Statistical analysis and data mining 
Data mining

Links analysis is an approach that aims at identifying relationship among values in a database.

The three most common approaches to links analysis are:

•  Association discovery: Designed to determine the relationship between events or usage patterns. In other words, “what usage 
behaviours are likely to appear together for a given kind of subscriber?”.

•  Sequence discovery: Takes a step further in that it examines the order in which events happen. This can be helpful in answering 
questions such as: “If a subscriber had usage behaviour A last month, is he likely to have usage behaviour B next month?”.

•  Dissociation analysis: Used to determine what events/usage behaviours do not appear together.

In order for the rules to be useful, there are three pieces of information that must be supplied as well as the actual rule:

•  Confidence level (measure of accuracy): How often is the rule correct? This the proportion of cases where we observe a given 
association. This gives the answer to the question: “How often is the rule correct?”.

•  Support Index (measure of coverage): This is the proportion of cases concerned by this association. This gives the answer to the 
question: “How often does the rule apply?”.

•  Lift: Is the level of additional information brought by a rule. Then lift should always be above 1.

The table below displays the trade-off between coverage and accuracy.

Low accuracy High accuracy

High coverage Rule is rarely correct but can be used often. Rule is often correct and can be used often.

Low coverage Rule is rarely correct and can only be used 
rarely.

Rule is rarely correct and can only be used 
rarely.

You can find an illustration of links analysis in chapter 4 – customer relations section.
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1. Definition

Regression analysis utilises the relationship between two or more quantitative variables, so 
that one variable can be predicted from the other.

The goal of regression is to learn a function that maps a case to a real value, or functional 
relationships between variables.

2.
Regression 
approaches

Linear Regression is used when the response variable in numerical 
(estimation and prediction). 

MLR examines the relationship between a single dependent variable 
and several independent variables.

Technically, multiple regression relies upon determining the linear 
relationship with the lowest sum of squared variances. The output is 
a linear equation linking one variable to be explained by several 
other variables.

Examples include:
•  ARPU of a given cluster of subscribers can be estimated by 

utilising the relationship between their age, their tenure and their 
monthly income.

•  Penetration of a new VAS can be predicted using the relationship 
between subscriber base, ARPU and penetration of other VAS.

Logistic Regression is 
used when the 
dependent variable is 
categorical 
(classification and 
prediction).

Examples include:
•  Probability for a 

given subscriber to 
respond positively 
to a promotion can 
be predicted by 
using his tenure, his 
ARPU, his tariff plan, 
his gender, etc.

According to the 
nature of the 
response variable, 
we consider two 
methods of 
regression:
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If we use linear regression to predict a response 
variable that has only two outcomes (0/1, yes/no, 
default/non-default, etc), the predicted variable will 
become greater than one or less than zero if we move 
far enough on the X-axis. Such values are theoretically 
inadmissible.

Rather than predict whether an event itself (the 
response variable) will occur, the model predicts the 
logarithm of the odds of its occurrence. This logarithm 
is called the log-odds (or the logit) transformation.

You can find an illustration of logistic regression in chapter 4 – marketing section.

3.
Models of 

logistic 
regression

There are three variable selection methods in logistic regression:
•  Backward: Starts with the full model. Nest, the variable that is least significant is removed 

from the model.
•  Forward: First selects the best one-variable model. Then it selects the best two variables 

among those that contain the first selected variable.
•  Stepwise: Modification of the forward selection method. The difference is that variables 

already in the model do not necessarily stay there. After each variable is entered into the 
model, the method looks at all the variables already included in the model and deletes any 
variable that is not significant.
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1. Definition

Basically, decision trees are a way of representing a series of rules that lead to a class or value.

Tree-shaped technique that allows to estimate a quantitative target variable or classify 
observation into one category of a categorical target variable (for example, churn/do not 
churn) by repeatedly dividing observations into mutually exclusive sub-groups that are as 
homogeneous as possible with respect to the target (recursive partitioning). 

2. Architecture

The size of a decision tree is determined by the number of leaves of the tree and may be the 
most important single determinant of quality. 

Certain limitations on partitioning seem necessary:
•  The minimum number of cases in a leaf.
•  The minimum number of cases required in a node being split.
•  The depth of any leaf from the root node.

The tree diagram is useful for assessing which variables are important and how they interact 
with each other. And the results can be written as simple rules such as depicted in the example 
below.
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The tree diagram is useful for assessing which variables are important and how they interact with each other. And the results can be 
written as simple rules such as depicted in the example below.

Two solutions are available for choosing the right-sized tree:

•  Pre-pruning: The optimal size is determined during the expansion phase (size of the leave too small, purity, etc).

•  Post-pruning: Growth a large tree, prune it back to create a family of sub-trees.

Which split is the best (how is the best split determined, 
how to choose the right-sized tree)?

A tree that is too large risks over-fitting the training data (the 
tree has leaves with too little data to make any reliable 
predictions when the tree is applied to a new sample), while a 
small tree might not capture important structural information 
(insufficient description of the data); hence the issue 
concerning the optimal size of a decision tree.

                                     From the tree...                                                             to the decision rules...

Rule 1:
• IF evolution ARPU <= 95.5
• THEN Churn = Yes, otherwise churn = No
• Rule accuracy: 83%

Rule 3:
•  IF evolution ARPU >= 95.5 and evolution ARPU <= 99.5 

and evolution ARPU <= 97.5 and ARPU <= $6.5
• THEN churn = No, otherwise churn = Yes
• Rule accuracy: 90%
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3.
Algorithms of a 

decision tree

In order to build a tree by avoiding over-fitting the data, the most common splitting rules are:

•  CHAID (Chi-square automatic interaction detection), that makes use of Chi-square tests as a 
stopping rule discontinues tree growth. 

•  CART (classification and regression tree), based on population diversity (Gini index). Note 
that CART can only yield binary trees.

•  C5.0 (derivative of ID3 and C4.5), based on the information gain (entropy).

Pros Cons

4. Pros and cons

•  Can learn more complicated class 
boundaries.

•  Can handle large number of features.
•  Can continue learning even after 

training set has been applied.

•  Hard to interpret (black-box reputation).
•  Extensive amount of training time.
•  Needs a lot of data preparation.
•  Hard to implement (trial and error for choosing 

number of nodes).
•  Can overfit the data (find patterns in random 

noise) if the number of hidden layers is too 
large.

•  Input values must be numerical.

You can find examples of decision tree in chapter 4 – marketing, finance and human resources sections.
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1. Definition
Neural networks (actually artificial neural networks) are based on a model of biological activity 
in the brain, where neurons are interconnected and learn from experience. ANNs mimic the 
way that human experts learn, memorise and generalise from particulars.

2. Architecture

The architecture (or topology) of a neural network is the number of nodes and layers, and how 
they are connected.
1.   A neural network starts with an input layer, where each node corresponds to a predictor 

variable (eg tenure, ARPU, number of SMS, etc).
2.   These input nodes are connected to a number of nodes in a hidden layer.
3.  Each input node is connected to every node in the hidden layer.
4.   The nodes in the hidden layer (then combinations of predictors) may be connected to 

nodes in another hidden layer, or directly to an output layer.
5.   The output layer consists of one or more response variables (eg churner, adopter of new 

VAS, etc).

From biological neural network to artificial neural network...
From the two diagrams below, we can see how artificial neural network draws  

its source from biological one.
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3.
Algorithms of a 
neural network

The most common are:
•  MLP (MultiLayer Perceptron), which is 

composed of several input layers (the 
predictors), hidden layers composed 
of hidden units (that perform a 
non-linear transformation of the 
inputs), and an output layer (result of 
the linear combination of hidden 
layers).

•  RBF (Radial Basis Function), faster than 
MLP, but a lower generalisation power 
(higher risk of over-fitting).

Pros Cons

4. Pros and cons

•  Can learn more complicated class 
boundaries.

• Can handle large number of features.
•  Can continue learning even after 

training set has been applied.

• Hard to interpret (black-box reputation).
• Extensive amount of training time.
• Needs a lot of data preparation.
•  Hard to implement (trial and error for choosing 

number of nodes).
•  Can over-fit the data (find patterns in random- 

noise) if the number of hidden layers is too 
large.

• Input values must be numerical.

You can find an illustration of neural network in chapter 4 – human resources section.
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1. Definition

Technique that classifies each record in a 
dataset based on a combination of the 
classes of the k record(s) most similar to 
it in a historical dataset (where k = 1).

The algorithm decides in which class to 
place a new case by examining some 
number (k) of the most similar cases or 
neighbours. It counts the number of 
cases for each class, and assigns the new 
case to the same class to which most of 
its neighbours belong.

2. Parameter of 
MBR. How to 

choose k?

It’s important to observe that:
•  Choosing a small value for k (1 to 3) will make the model affected by outliers, and could lead 

to over-fitting (tending to memorise the training data set at the expense of generalisability) 
(“noiser” estimates).

•  Choosing a value for k that is too large, locally interesting behaviour will be overlooked 
(“smoother” estimates).

The solution is to try various values of k with different randomly selected training sets and 
choose the value of k that minimises the estimation error or the misclassification rate.

Pros Cons

3. Pros and cons

•  Very easy to understand when there 
are few predictor variables.

•  Useful for building models that 
involve non-standard data types (such 
as text).

•  Can scan poorly with dimensionality: sensitive 
to distance metric.

• Does not provide any interpretable “model”.

You can find an illustration of memory-based reasoning in chapter 4 – human resources section.
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1.
Linear 

discriminant 
analysis

Discriminant analysis builds a linear discriminant function, which can then be used to classify 
the observations.

Linear discriminant analysis uses continuous variables, while DISQUAL method is a variant that 
uses categorical attributes. In order to assess the quality of an LDA, we use indicators like 
Difference of Means, F-test, Lambda of Wilks, etc.

Note that factorial discriminant analysis is a multivariate descriptive method, while linear 
discriminant analysis is a predictive method (data mining).

2. System/support 
vector machine

Support vector machines (SVMs) are a set of methods used for classification and regression. 

A support vector machine constructs a hyperplane or set of hyperplanes in a high or infinite 
dimensional space, which can be used for classification, regression or other tasks. Intuitively, a 
good separation is achieved by the hyperplane that has the largest distance to the nearest 
training datapoints of any class (so-called functional margin).

3.
About 

meta-learning

Meta-learning consists of the combination of predictions from multiple models, or from the 
same type of model for different learning data. It is also used to address the inherent instability 
of results when applying complex models to relatively small data sets.

Experience has shown that combining the predictions from multiple methods often yields 
more accurate predictions that can be derived from any one method.

For example,  the predicted classifications from logistic regression and decision tree-C4.5 can be used 
as input variables into a neural network classifier, in order to yield maximum classification accuracy.

Multiple methods of model optimisation exist: Bagging (bootstrap aggregation), boosting (for 
weak learners), voting, stacking, arcing, random forests, etc. In spite of minor differences, the 
global principle is the same (meta-learning).

For instance, the error rate generated by decision tree can improve from 7.6% (initial error) to 4.1% 
(using bagging-random tree).
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1. The issue...

In real world, data is dirty. Then we have to face:

•  Incomplete data (missing values): Lacking of attribute variables. 

     Eg tenure = “ “

•  Noisy data: Containing errors and outliers.

     Eg ARPU = -$12.4

•  Inconsistent data: Containing discrepancies in codes or names.

•  Problem of scale: Some data must be transformed in order to be mined.

•  Incorrect values may be due to faulty data collection, data transmission, data conversion 
errors, technology limitations, etc.

•  The table below gives examples of dirty data.

2. The tasks...

The main tasks in data pre-processing 
concern: Cleaning, integration, 
transformation and reduction.
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Data cleaning: dealing with missing data

When data is missing, the following solutions are available:
•  Statistical modification (via mean, median, regression or decision tree) in order to keep the shape of the distribution (missing at 

random).

• Cancel data if there are not numerous.

• Remove the variable if many data are concerned.

Data cleaning: dealing with outliers

Definition and detection: 
An outlier is a data very different from the rest of the distribution, and able to influence the mean. It can be considered as noise or 
exception, but is quite useful in fraud detection, rare events analysis.

One can use graphs histogram, box-plot, factorial analysis, classification, clustering, etc. Statistical software uses various rules 
(sigma, inner fence, outer), and determines lower and upper values. 

Solutions:  
• Remove the data (if few data are concerned, or if this data should not be part of this data set).
• Perform a specific analysis (if a niche or cluster has been detected).
• Transform the data to reduce the impact (log, square root or reciprocal transformation).
• Change this data (next highest plus one, mean plus two standard deviation).

You can find an illustration of data cleaning in chapter 4 – marketing section.
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Data transformation

In data transformation, data is transformed or consolidated to forms appropriate for mining. Data transformation can involve:

•  Smoothing: Remove noise from data using binning, regression, or clustering.

•  Generalisation: Concept hierarchy climbing. Eg ARPU can be generalised to low-, medium-, and high-value customers.

•  Rescaling: Attribute data scaled to fall within a small (specified range) in order to make parameters comparable.

•  Attribute/feature construction: New attributes constructed from the given ones. They can help discover missing information 
about the relationships between data. Construction is based mathematical or logical operations. For instance, create variable 
“ARPU evolution” based on consecutive ARPUs. 

Rescaling is very important when dealing with parameters of different units and scales. 
For example, if we use dollars as unit for ARPU and seconds for the total call duration, the ARPU variable will be dominated by the call 
duration one in the distance measure.
Therefore, all parameters should have the same scale for a fair comparison between them.

Two methods are usually well known for rescaling data: normalisation and standardisation.

In normalisation, all numeric variables are scaled in the range [0,1]. 
One possible formula is given by:

In standardisation, variables are transformed in order to have zero (0) mean 
and unit (1) variance:

Both of these techniques have their drawbacks. If you have outliers in your data set, normalising your data will certainly scale the 
“normal” data to a very small interval. And generally, most of data sets have outliers. When using standardisation, you make an 
assumption that your data have been generated with a Gaussian law (with a certain mean and standard deviation).

According to the shape of the distribution of a given variable (V), various types of transformation can be performed: Log(V), -1/V, 
Arc sinus V, etc. 
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1.
What is 

overfitting?

The main concern about supervised methods is “over-fitting” (or over-learning) aka bias-
variance trade-off.

The information in your data has two origins: The first is what you like: patterns, relationships 
between variables that exist in your real world. You want to catch those patterns into your 
model. The second is what you don’t like: noise (random variation), sampling errors, 
unpredictable values, rubbish. You certainly don’t want them in your model.

Over-fitting occurs when your modelling algorithm includes information of the second kind in 
your model. It occurs when the model describes random error instead of the underlying 
relationship. 

Look at the first chart: It is clear that the real pattern corresponds to a smooth, u-shaped line. It is the 
noise, the random variation that causes the erratic zig-zagging.

2.
Dealing with 

overfitting

Increasing the complexity of the model in order to increase the accuracy on the training set 
inevitably leads to a degradation in the generalisability of the model.

To overcome over-fitting, the evaluation uses a test sample of data which the data mining 
algorithm was not trained on.

Another method is to use additional techniques (eg cross-validation, early stopping, Bayesian 
priors, etc), that can indicate when further training is not resulting in better generalisation.
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As data mining models are very different in terms of input data (continuous or discrete), or in terms of output (single indicator, 
equation or graph), they can’t be compared via tools like correlation coefficient (r). 

Various techniques can be used in order to estimate the error: Test data, cross-validation (with its variants k-fold, leave-one-out, etc), 
bootstrap, etc. But at the end of this first step, we have to derive to a confusion matrix.

The second step of the assessment will consist in the evaluation of the effectiveness of the model via scoring techniques: ROC curve, 
lift curve, etc.

Confusion matrix

Confusion matrix (aka matching matrix) is a table that compares actual situation and the one predicted by the model. 

Each row of the matrix represents the instances in a predicted class, while each column represents the instances in an actual class. The 
main diagonal elements represent correctly classified compounds while the cross-diagonal elements represent misclassified 
compounds. 

The aim is to determine which proportion of the individuals is correctly classified by the model, considering that a random model is 
generally suppose to have an error rate of about 50%, and the naïve rule classifies everything as belonging to the most prevalent class.

Predicted class

Actual
class

Positive Negative
Positive True positive False negative
Negative False positive True negative

Accuracy and precision are often used to measure the classification quality of binary classifiers.

Accuracy  refers to the percentage of correct predictions made by the model when compared to the actual classifications in the test 
data; while precision assesses only one class (true positive or true negative).

•  Accuracy:  A = (TP + TN)/total,  then misclassification (aka error rate) = (FP + FN)/total
•  Precision:  P = TP/(TP + FP)

You can find an illustration of brand performance analysis in chapter 4 – network and human resources sections.
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Lift chart

Lift is a measure of the effectiveness of a predictive model calculated as the ratio between the results obtained with, and 
without, the predictive model. 

The lift of a subset of the population is the ratio of the predicted response rate for that subset to the predicted response rate for the 
population.

n = number of true positives that appear in top K% of ranked list.
r = number of true positives that would appear if we ranked 
randomly. 
n/r is the “lift” provided by the classifier for top K%
eg K = 10%, r = 200, n = 300, lift = 1.5, or 50% increase in lift.
Random ranking gives lift = 1, or 0% increase in lift.

Lift chart indicates how much better the model performs compared to the baseline model (randomly-generated predictions). 
Hence, cumulative gains and lift charts are visual aids for measuring model performance. The charts consist of the lift curve for 
each model and the baseline. The greater the area between the lift curve and the baseline (the horizontal line), the better the 
model.

Statistical indicators

Classical measures of performance are aimed at finding a model that fits the data well (goodness-of-fit), whereas in data mining we 
are interested in models that have high predictive accuracy.

Then indicator such as R2 is a very popular goodness-of-fit measure in classical regression modelling; but it does not tell us much 
about the ability of the model to predict new cases.

For prediction performance, measures are based on the validation sample, which serves as a more objective ground to assess 
predictive accuracy than the training set, because records in the validation sample are not used to select predictors or estimate the 
model coefficients.

Popular indicators of predictive accuracy are:
•  MAE (mean absolute error), which gives the magnitude of the average absolute error.
•  MAPE (mean absolute percentage error), which gives a percentage score of how predictions deviate from the actual values.
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Software

 Statistics Data Mining
Free • R

• OpenStat
• Microsiris

• Sipina
• Tanagra
• Weka

Commercial • SAS Base
• SPAD
• IBM SPSS Modeler
• S-PLUS
• XLSTAT

• SAS Enterprise Miner
• IBM SPSS Modeler
• KXEN
• SPAD

Depending on your particular circumstances (staff resources, database size, problem complexity, budget), you should 
consider the criteria presented in the table below when choosing a data mining software.

Criteria Details
Technical capabilities •  Architecture: It is important to check whether the software is designed to work on 

a stand-alone desktop machine or a client-server architecture.
•  Data preparation: Availability of data cleanup, data description, data 

transformations, data sampling.
•  Data access: A good data mining tool will benefit from being able to directly 

access the data mart.
•  Algorithms and models: It is important to notice how many models are available, 

to be able to learn how the algorithms treat the data, and to observe the 
sensitivity of the model to noisy data.

•  Scalability, flexibility and speed: The points to look at here concern the volume of 
data that can be treated, the interfaces to other products, the speed in training 
the data.

Non-technical specs •  Ease in understanding and manipulation: it is all about the user interface and the 
issue of coding.

•  Price: Level but also components (annual fees, training, etc).

Dozens of software for quantitative analysis have been developed over time. Below is a selection of some of them 
according to their purpose.

In the next chapter, we illustrate how to perform statistical analysis and data mining activities with the help of SAS 
Enterprise Miner, Sipina, SPAD, SPSS and Tanagra.
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Pitfalls to avoid in analytics

1.
The myth of the 

mean

Mean is just one of the various metrics of central tendency. An abusive use of the mean may 
lead to a misinterpretation of a phenomenon. Sometimes, median is more useful. For instance, 
we always observe that the dataset of customers’ ARPU or the distribution of salaries across the 
company are positively skewed; then the mean would give a false view of the phenomenon. And 
even when mean looks useful, another issue concerns the type of mean to select: choice 
between simple and weighted, or choice between arithmetic, geometric (comparison of 
growth rates) and harmonic (comparison of ratios).

Simpson paradox (often observed in human resource) is an example of the pitfall of making use of the mean.

The example below presents the salary structure of a telecoms company by salary grade (SG) for 2009 and 2010.

We can observe amazingly that, despite a growth of average monthly salary for both categories of employees (+5% and +2.4%), 
the average salary of all the employees considered conjointly drops (-1.6%). And even the total labour cost of the company 
decreases (-0.5%) despite an increase of the headcounts.

This phenomenon is called “structure effect”. In such a situation, only the “median” (instead of the “mean”) can give an accurate 
picture about the salary situation of this company.
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2.
Correlation vs 

casuality

Considerable caution must be taken when interpreting correlations because they give no 
indication of the direction of causality. This caution is for two reasons: the third variable effect 
and the direction of the causality. Firstly, in any bivariate correlation, there may be other 
measured or unmeasured variables affecting the results. Secondly, correlation coefficients say 
nothing about which variable causes the other to change. Comparing the number of outlets 
(variable 1) with sales of airtime (variable 2), and involving call rate (variable 3) is an interesting way 
to represent this issue.

3.
About 

generalisation

Never make use of the findings of a qualitative research (focus group, voice of customer) to 
draw general conclusions about customer behaviour and attitude. Qualitative research aims at 
identifying variables or items to measure later through a quantitative research; and then it will 
be possible to make inference through the whole population if the sample of the survey is 
quantitatively and qualitatively correct.

4. About specificity

Each market has its own context and culture; and in a given market, the context may be totally 
different from one period to another. Then, it is advisable not to replicate exactly the same 
knowledge-management system (eg churn prediction model, clustering of medium-end users, 
etc) across different Opcos. For instance, at a given moment MTN Nigeria might observe that the 
decision tree model (using CART) is the best churn prediction model, while logistic regression (with 
stepwise) could be more suitable in order to build a list of potential churners in MTN Iran.

5.
The myth of data 

repository

Experts use to say that data warehouse provides company with “memory”; while data mining 
provides enterprise with “intelligence”. OLAP operations (drill-down, slice, dice, etc) and other 
queries provide you with a very good view of what is happening (for instance the number of 
customers belonging to the segment “survivors”, who spend between $8 and $12, and who receive 
between 24 and 32 calls per month). But they cannot predict what will happen in the future or 
why it is happening. For that purpose, data mining is necessary with the help of its process and 
tools pertaining to “predictive analytics”.
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6.
Take care of 
over-fitting

A model of which the indicator of goodness-of-fit is very high (for instance, R2 = 0.98) may 
have a very bad predictive capacity according to the statistical axiom: “When we earn in 
performance, we lose in robustness”.

7. Price elasticity 1

A unique elasticity coefficient for a given company or for a given tariff plan is an illusion. Each 
cluster of customer of each tariff may react differently to a change in pricing. In the same idea, 
there is a difference between short-term elasticity (for tactical initiatives) and long-term 
elasticity (for business plan building).

8. Price elasticity 2
Price importance doesn’t necessarily mean price elasticity. An elasticity coefficient may be 
high, but usage wouldn’t react as expected to pricing initiative due to a weak correlation 
between price and demand (BPTO research is quite useful at this aim).

9.
The logarithmic 

effect

The concept of logarithmic trend occurs in many aspects of the business, making it dangerous 
to rely too heavily on linear interpolation or extrapolation. For instance, price-elasticity varies 
along the curve that links usage and price. Then the sensitivity may be high if we move price down 
from $0.14 and $0.12, but low if price decreases from $0.10 to $0.08. 

10. And the most important one to conclude: The quality of the insights is more in the ability to make use of the good 
model in a given context than in the number or the complexity of the models used.
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Executives from all the departments (Marketing, Commercial, Network, Customer Relations, Finance, Human Resources, etc) 
generally have a huge amount of concerns; the answer of which could ease the process of decision-making. Obviously 
these questions can be counted by hundreds. Nevertheless, conversation with a representative panel of CXOs allowed to 
select a list of 100 concerns that occur in most of the Opcos. 

The purpose of this section is then to indicate how each of these questions can be addressed with the help of “analytic” 
tools pertaining to statistical analysis, data mining, market research or environmental intelligence.

For a clear understanding of the tables that follow, it is important to mention that:
•  Some of these questions may concern several departments at the same time. Let’s consider for instance a question like: “In 

which region should we apply a discount in order to maximise the revenue under the constraint of network capacity?”. Such an 
issue should concern conjointly Marketing, Commercial, Network and Finance.

•  A given issue can be sorted out with two or three tools separately, or on the other hand may require the combination of 
different techniques. Let’s now consider a question like: “How can we detect the super-connectors (employees to target in order 
to vehicle changes in the company, or to be champions of specific projects)?”. In order to get such an accurate list of these 
employees, one should start by conducting a satisfaction research (like group culture audit). The next step should be the 
exploitation of the database by performing clustering, and ending with a prediction model (supervised learning with 
approaches like decision trees, neural network, etc).
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Question/issue Department Technique

1. What proportion of the subscribers connected during the Xmas promotion will 
stay active 12 months later?

MKTG STAT MOD 
(survival)

2. What level of airtime revenue can we expect from a new outlet in region Z? CCIAL / MKTG STAT MOD / SL PRE / 
retail

3. Knowing my subscriber acquisition cost and marginal ARPU, how long should 
a new customer stay in my network in order to be profitable?

MKTG / FIN STAT MOD

4. How can we detect subscription fraud in the network (an account that never 
pays the charges)?

NTWK / FIN CLUS 
(deviation)

5. In which of MTN’s segments should we effect the new customers connected 
three months ago? 

MKTG  SL CLA

6. Which associations can we detect in the massive amount of newspapers and 
articles related to MTN?

CORP / MKTG LINK 
(association, text 

mining) / ECI
7. Which variables/factors are the most important in the understanding of churn 

phenomenon? 
CUST / MKTG DES STAT / STAT 

MOD / SL CLA / 
loyalty

8. What are the determinants of customer usage behaviour and customer value? 
Which factors to lever for an optimal impact?

MKTG / CUST STAT MOD / SL PRE / 
GTS / pricing

9. How can we build groups (or segments) of customers or outlets with similar 
characteristics or behaviour? 

MKTG / CCIAL CLUS 

10. What is the impact of the high out-of-stock level (16%) observed in region VV 
on total revenue of October? 

CCIAL / FIN / MKTG STAT MOD / SL PRE / 
retail

11. Which factors are really determinant in the detection of employees with high 
potential?

HR SL PRE

12. In which region do we face a problem of distribution coverage, or airtime-stock 
management? 

CCIAL / MKTG Retail

13. Which of our customers are likely to leave during the next 12 months? What 
are the reasons for this churn?

MKTG / CUST SL PRE

14. How to answer a question like: Why is call duration higher for off-net calls than 
on-net calls?

MKTG SUMM / SL EST / 
GTS

15. Is there an interesting niche of customers that we are not aware of? And what’s 
their profile?

MKTG CLUS / 
QUALI
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Question/issue Department Technique

16. What could the impact of a drop of price of 25% be on customer usage as well 
as on EBITDA margin?

MKTG / FIN STAT MOD /
pricing

17. Which factors may explain the volatility of subscribers connected to 
competitor PP?

MKTG Loyalty / 
GTS ECI

18. How to build a model that could link employees’ performance (IPF) and 
company performance (EBITDA)?

HR / FIN STAT MOD

19. What’s the impact on the overall customer satisfaction index of the network 
problems we faced two months ago?

NTWK / CUST Satisfaction

20. What’s the likelihood of being a postpaid customer defaulting on a payment? CUST  SL PRE
21. What can explain the failure of our advertising campaign? Why did some customers 

refuse to subscribe to our new VAS?
MKTG QUALI / GTS

22. Which customers should we target if we need to make the loyalty programme 
financially profitable?

MKTG / FIN SL PRE

23. How many customers switch regularly from one competitor to another? And 
what’s their profile?

MKTG DES STAT / OLAP /
loyalty / GTS

24. How is our customer service perceived by customers compared with the 
competitors’?

CUST  DES STAT /
satisfaction / QUALI

25. How can we split the subscribers who churn? Which profiles of churners can 
we identify in our base?

MKTG / CUST CLUS /
loyalty / GTS

26. How many outlets do sell MTN airtime in locality RR? And how many are there 
in each category of POS?

CCIAL DES STAT /
retail

27. What is the profile of Mobile Money users? Which segment really drives this 
service?

MKTG / CCIAL / FIN DES STAT / SUMM / 
CLUS / GTS

28. Which channels and regions are driving sales growth? How do we perform in 
these channels/regions?

CCIAL DES STAT /
retail

29. How can we detect the super-connectors (employees to target in order to 
vehicle changes in the company or to be champions)?

HR SUMM / SL PRE /
satisfaction

30. What is the impact of our competitor’s new commission scheme on our sales 
of airtime, or on dealers’ uptake?

CCIAL ECI
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Question/issue Department Technique

31. What is our share potential with 100% penetration in distribution field? CCIAL STAT MOD / retail
32. If I emphasise ease-of-use of the product instead of its technical capabilities, 

what will the net effect on revenue/EBITDA be?
MKTG / FIN STAT MOD /

GTS / QUALI
33. Do dealers feel they have the right technical and marketing support? CCIAL / CUST Satisfaction
34. What are the sources of MTN and competitors’ brand awareness? MKTG DES STAT / BRAND 

/ QUALI
35. How can we combine the factors that have a real impact on employees’ leave 

in order to predict the best who are more likely to leave?
HR SL PRE

36. How can we estalish the correlation between call centre metrics and customer 
satisfaction?

CUST STAT MOD /
satisfaction

37. Which associations can we make between MTN brand and image-based 
statements?

MKTG / CORP LINK (SEM) /
BRAND / QUALI

38. How much does MTN add financial value to the brand? How can we estimate 
brand equity?

FIN / MKTG STAT MOD / SL EST 
/ BRAND

39. At which level of price will subscribers accept to churn from competitors? MKTG / FIN STAT MOD / pricing
40. What is the direction and the strength of the correlation between brand 

awareness, customer satisfaction and customer loyalty?
MKTG / CUST LINK (asso) /

QUALI
41. Which markets/segments are most receptive to the new value-added service? MKTG CLUS / GTS
42. How to build clusters of employees using criteria pertaining to performance, 

motivation, commitment, etc?
HR CLUS /

satisfaction
43. What is the optimal combination of media budget? What is the best media-

mix for a message to “trendies”?
MKTG STAT MOD / 

MEDIA
44. How to determine the shape and the strength of the correlation between 

labour costs and EBITDA?
HR / FIN STAT MOD

45. How can the physical aspect as well as the general atmosphere impact the 
number of visits in service-centre LL?

CUST STAT MOD / 
MYSTERY
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Question/issue Department Technique

46. According to marketing and financial criteria, how successful is the product 
HH launched three months ago?

MKTG / FIN DES STAT
GTS / QUALI

47. How can we detect superimposition fraud in the network (illicit access to the 
account of a legitimate customer)?

NTWK / FIN CLUS (deviat)

48. Which events can precede a possible resignation of a highly performing 
employee? And what indicators should we track?

HR LINK (sequ)

49. What is the probability for a drop of price from competitor C? Which shape 
could a price war take?

MKTG STAT MOD /
ECI

50. What is the impact of employees’ satisfaction on staff turnover? On 
absenteeism? On EBITDA?

HR / FIN STAT MOD /
satisfaction

51. What is the importance of pricing (as well as the ranking of this factor) on 
customers’ usage behaviour?

MKTG DES STAT /
pricing

52. How many customers do not yet have access to 4G network? What’s the 
proportion and the profile of potential users?

MKTG / NTWK DES STAT /
GTS

53. According to the trend observed in subscribers’ movements, how many 
customers are likely to churn during the next quarter?

CUST / MKTG STAT MOD

54. What will the impact be of a drop of monthly churn rate from 3.4% to 2.7% on 
total company revenue? On EBITDA?

MKTG / FIN STAT MOD

55. What is the list of all the subscribers in tariff plan QQ, with ARPU > $20 and 
who send more than 50 SMS/month?

MKTG OLAP

56. How can we establish the correlation between employee satisfaction and 
employee loyalty, as well as the threshold?

HR STAT MOD / LINK / 
satisfaction

57. Which customers have shown an unusual behaviour during the last three 
months?

MKTG CLUS (deviat)

58. How long will a given customer stay in our network? And what is his half-life? NTWK / MKTG STAT MOD / SL PRE
59. Which VAS has the greatest impact on ARPU and profitability? What is the 

profile of its users?
MKTG / FIN DES STAT /

GTS
60. In which area/region should we apply a discount in order to maximise the 

revenue under the constraint of network capacity?
MKTG / CCIAL /

NTWK / FIN
STAT MOD
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Question/issue Department Technique

61. How can we combine network indicators into a composite model that could 
be correlated with company financial performance?

NTWK / FIN STAT MOD / SL EST

62. What is the next service the customers of a given category will need in order 
for us to realise cross-selling?

MKTG LINK (asso) /
QUALI

63. How can I identify unusual patterns that need special attention such as 
busy-hour, frustrated call attempts, etc?

NTWK / CUST CLUS (deviat)

64. How can we dispatch our customers within our CRM matrix (loyalty vs 
profitability)? 

MKTG / CUST OLAP / SL PRE

65. Which other behaviour can we expect from a customer who has reduced his 
SOI but has increased his ARPU?

MKTG LINK (asso)

66. How large could the national market be over the next five years? And what 
could the landscape/structure be?

MKTG / FIN / CCIAL / 
NTWK

STAT MOD /
QUALI / ECI

67. How many operators can our market support? And what is the critical mass for 
an operator?

MKTG / FIN / CCIAL / 
NTWK

STAT MOD /
ECI

68. Does the MTN brand have a pull effect (brand share > market share) or a drag 
effect (brand share < market share) on market share?

MKTG STAT MOD /
BRAND

69. Which subscribers are really concerned with the drop of revenue observed? 
And what is their profile and usage behaviour?

MKTG DES STAT / OLAP

70. What’s the profile of the subscribers connected during the last six months? MKTG DES STAT / GTS

71. At which level of satisfaction can we be sure a customer will stay in our 
network?

CUST / MKTG STAT MOD /
satisfaction

72. Which factors are the most important in the understanding of customers 
subscription in the industry and for MTN? 

MKTG / CCIAL DES STAT / SL EST /
GTS

73. How can we find ideas for new concepts/products? Which needs are still not 
satisfied or not completely satisfied?

MKTG / CUST QUALI

74. What can explain the boom in sales for a given category of outlets? CCIAL CLUS / RETAIL

75. When is data expected to represent more than 20% of the company’s total 
revenue?

MKTG / CCIAL / FIN TS SA / STAT MOD 
/ ECI
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Question/issue Department Technique

76. What is our subscriber penetration in region T? What is the proportion of 
multiSIM users?

CCIAL / MKTG DES STAT / 
GTS

77. What customers’ complaints are linked together? What is the impact on 
customer satisfaction index?

CUST LINK (asso) / 
QUALI

78. How can we identify the factors that have a real impact on employees’ 
motivation?

HR SUMM /
satisfaction

79. What is the profile of customers who make essentially off-net calls? Or night 
calls?

MKTG DES STAT / OLAP

80. How many customers make calls to more than ten distinguishable people 
during the weekend?

MKTG / NTWK DES STAT / OLAP

81. How can we combine customer service metrics into a model that could be 
correlated with company financial performance?

CUST / FIN STAT MOD / 
SL EST

82. Can we detect a specific usage pattern or profile from subscribers who 
recharge their phone on a specific day (eg Monday morning)?

MKTG OLAP / CLUS

83. How committed are the various dealers/distributors to promoting MTN 
products?

CCIAL / MKTG Retail

84. Is there a correlation between region and customer loyalty? Or between tenure 
and customer value?

MKTG / CUST / FIN /
CCIAL

STAT MOD / 
loyalty / GTS

85. Which telecoms VAS are generally used simultaneously by customers, or what 
usage behaviours appear together? 

MKTG LINK (asso) /
QUALI

86. Why is churn rate high within the segment “survivors”? Or why are “trendies” so 
vulnerable?

MKTG STAT MOD / LINK / 
loyalty

87. Which customers should we target for a new VAS, or for a specific promotion, 
in order to manage cost efficiently?

MKTG / FIN SL PRE

88. At what level would customers “trendies” step up their telecoms spending 
during the next quarter? 

MKTG STAT MOD / SL PRE 
/ TS SA

89. How can I determine and rank the factors that really distinguish high-
performer and low-performer employees?

HR DES STAT / SL CLA

90. Which value-added service can we propose to customers from cluster P in 
order to boost revenue?

MKTG SUMM / CLUS / 
QUALI
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Question/issue Department Technique

91. How efficient is MTN’s outdoors disposition? How to meet the same target 
with less budget?

MKTG STAT MOD

92. How can we determine and compare the vulnerability of our subscribers and 
those of competitors?

MKTG SUMM /
GTS / loyalty

93. How to measure and anticipate the evolution (improvement/degradation) of 
social climate in the company?

HR / CORP STAT MOD / 
ECI

94. What could the penetration be of a new VAS targeting ”her&home” segment? MKTG STAT MOD

95. How do we perform in terms of media coverage/presence compared to 
competitors?

MKTG DES STAT /
MEDIA

96. How can we determine an employee half-life (the time that corresponds to 
the half of its relationship with the company)?

HR STAT MOD

97. How can we calculate return on investment (ROI) for a given employee or 
category of employees?

HR / FIN STAT MOD

98. How many customers receive more calls than they make? And what is their 
level of profitability? Of loyalty?

MKTG DES STAT / OLAP / 
GTS

99. Which customers have been reached by the communication campaign? Are 
they part of our core target?

MKTG DES STAT / 
GTS / MEDIA  

100. Which markets represent our greatest distribution opportunity? CCIAL / MKTG STAT MOD / 
retail
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Chapter 1

From Business Indicators  
to Business Intelligence

➜  Business indicators

➜ Data-Information-Intelligence

➜  Quid Business Intelligence

“Knowledge itself is power.” 

Francois Bacon
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Solving business issues with the help 
of analytics

1. Issues regarding marketing                           page 267

2. Issues regarding sales and distribution          page 319

3. Issues regarding network                                    page 331

4. Issues regarding customer relations                 page 349

5. Issues regarding finances page 361

6. Issues regarding human resources                   page 381

7. Issues regarding overall Group                           page 413

Chapter 4

“If you are not mining your data for all it is worth, you are guilty of 
underuse of one of your company’s greatest assets”

J Bigus
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Solving business issues with the help of analytics
Outcomes and introduction

 1. How analytics can help 
solve marketing issues in a 
CRM perspective.

 2. Making use of Business 
Intelligence tools to support 
sales and distribution.

 3. How Business Intelligence 
can support customer 
relations.

 4. How to make use of 
analytics in order to solve 
network problems.

 5. Making use of Business 
Intelligence tools to support 
finances.

 6. How analytics can help 
solve human resources 
issues from an ERM 
perspective.

 7. Discovering the power of 
Business Intelligence in 
supporting an overall 
Group. 
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Important notice:

In order to solve the issues presented in the pages that follow, we will make use of various software. Microsoft Excel will be the 
platform for basic and/or bi-variate statistical analysis. Concerning the case study requesting a data mining approach, we will 
make use of the following panel of software.
•  IBM SPSS Modeller 14.1 (able to realise both statistical modelling and data mining activities).
•  SAS Enterprise Miner version 6.2 (package dedicated to data mining activities) and SAS Econometrics Time Series (package 

dedicated to forecasting and other modelling tasks);
•  SPAD version 5.5 (dedicated to statistical analysis);
•  SIPINA and TANAGRA version 1.4.27 , two free data mining software the reader could download online.

Please note also that the structure of this chapter follow the classic organization of a telecom company. But obviously some of the 
problems treated may concern several departments conjointly. For instance, Churn prediction is a matter that concerns Marketing 
and Customer Relations, Fraud detection is critical for Finance and Customer Relations, Segmentation is useful for Marketing and 
Human Resources, etc.
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Market research:
•  GTS/U&A
•  Retail census and audit (retail)
•  Brand research (brand)
•  Pricing research (pricing)
•  Satisfaction research (satisfaction)
•  Loyalty research (loyalty)
•  Media and outdoor research (media)
•  Mystery shopping and call (mystery)
•  Qualitative research (quali)

Economic and competitor intelligence:
Models in order to grasp the structure, and 
relationships within telecoms markets: Porter 
5 Forces, SCP paradigm, GE/McKinsey matrix, Delta 
model, etc.

Specific statistical analysis:
•  Descriptive statistics (DES STAT)
•  OLAP hypercube and other queries (OLAP)
•  Statistical modelling (STAT MOD)

Statistical analysis and data mining (unsupervised 
learning):
•  Summarisation (SUMM)
•  Clustering (CLUS)
•  Links analysis (LINK)

Specific data mining (supervised learning):
•  Estimation (SL EST)
•  Classification (SL CLA)
•  Prediction (SL PRE)

(*) These techniques and tools have been widely developed in chapter 3, page 177 to 248.
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Contents

1. Issues regarding marketing

2. Issues regarding sales and distribution

3. Issues regarding network

4. Issues regarding customer relations

5. Issues regarding finances

6. Issues regarding human resources

7. Issues regarding overall Group
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Acquisition Retention Development

Acquisition of high-value 
customers.

 Building of loyalty 
programme in order to keep 
customers.

Cross-selling and up-selling 
in order to boost revenue.

•  What is market potential?
•  Where are the niches we 

should target?
•  How many customers will 

adopt the new VAS?

•  What is the profile of the 
subscribers we have lost?

•  What is the impact of 
churn on revenue and 
profitability?

•  What are the drivers of 
satisfaction and loyalty?

•  Which customers are likely 
to leave and when?

•  What is the driver of 
customer usage as well as 
the micro-segments?

•  Which VAS can be used 
conjointly by customers of 
cluster X?

•  What is the price 
sensitivity in our various 
segments of customers?

•  Which customers are likely 
to react positively to a 
given promotion?

Business issues

The Chief Marketing Officer leads marketing operations, product management, partnership marketing and customer retention. 
As part of the marketing operations, he takes care of the company’s media and industry relations, advertising, interactive 
programmes, communications, as well as market and customer research. He must ensure that the company’s branding comes 
across in all media. Ultimately, the sole job of the CMO is to increase the level of revenue for the company, while at the same 
time enhancing and improving the positioning and image of the brand. This usually means creating unique customer 
experiences that ensures retention and contributes to positive relationships between the customer and the company. 

From the customer-centric perspective that drive telecoms companies, CMO has to deal with issues involved in the chain of 
customer relationship management: customer acquisition, customer development and customer retention. It is at this level 
that the importance of Business Intelligence appears: To ease the resolution of business issues with insights generated by the 
analytic issues sorted. Below are a few examples of such analytic issues.

Analytic issues
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When we observe this table, we can notice that Marketing issues can be summed up in two challenges:

1.  Value management:
     Extracting the maximum revenue and value from customers requires the combination of micro-segmentation and 

campaign management.

2. Churn management:
    Building a loyalty programme for our customers requires the implementation of a churn prediction model which will make 

it possible to detect the reasons behind churn and to identify those customers who are likely to churn.
 
Actually, the other activities in Marketing Department (cross and up selling, affinity analysis, survival analysis, etc.) are just some 
derivatives from these two challenges.

Marketing is definitely the area where Business Intelligence has the most applications. In order to illustrate this 
contribution, we develop three situations:
1.  Churn prediction: We present the fundamentals of four approaches of churn prediction modelling, and we develop a 

case study that guides the reader through the data mining approach of this issue.
2.  Micro-segmentation and campaign management: We show how to build a micro-segmentation of the subscriber base, 

and how it is possible to automate a campaign management.
3.  The last part of this section aims at illustrating how other minor issues regarding marketing (brand performance analysis, 

survival analysis, tariff plan positioning) can be sorted with the help of analytics.
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Loyalty programme is one of the key issues that face marketing managers in telecoms. But no loyalty 
programme can be effective without a clear understanding of churn through the triptych reporting – analysis 
– forecasting.

The most difficult phase is the one concerning churn prediction, or the ability to predict with accuracy those 
customers who are likely to leave. Four great approaches are commonly used for this purpose:
1. Trend of dormancy.
2. Survival analysis approach.
3. Learning from usage pattern (classic data mining approach).
4. Social network approach.
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Approach 1: Trend of dormancy

This method is the basic approach when we do not have tools to perform analytics. The principle of this method is as follows:
•  We observe the trend of deactivations or dormancy (subscribers who did not recharge their phones, but who have not left 

the network yet).
•  We calculate on a multiple period the proportion of these customers who definitely left the network.
•  We apply a granularity to this ratio by specifying by tariff plan, customer value, or any other dimension.
•  We apply these ratios to the new figures of deactivations in order to have an idea of the number of customers who are likely 

to leave shortly.

It is important to notice that, if this method has the merit of simplicity, it also falls under many limitations:
•  It is not easy to get the exact MSISDN of the subscribers likely to leave.
•  The method provides results for a short period of time.
•  The method does not provide the factors that drive churn behaviour.

These reasons explain why this approach is considered by the real practitioners as an advanced level of churn reporting, but 
not really churn prediction.

So this method is generally applicable in small companies with very limited resources in terms of hardware and software. 

In the Opcos a little bit advanced in terms of data availability, with a dataset containing the following variables, it is possible to 
get interesting churn predictions:
•  Days since last activity.
•  Days of balance left.
•  Days since last top-up.
•  Number of active days last week.
•  Days since last network activity.
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Approach 2: Survival analysis approach

Survival analysis is a collection of statistical methods which model time-to-event data. The time until the event occurs is of 
interest. In our case the event is churn.

In order to build a survival analysis model, we have constructed two variables: one variable of status (distinguish between 
active and non-active customers) and one of duration (indicator of customer seniority).

The first step in the analysis of survival data (for the descriptive study) consists of a plot of the survival function and the risk. The 
survival function is defined as: 
S(t)  =  Pr (T>t)
Where t is some time, T is a random variable denoting the time of churn, and “Pr” stands for probability. 

Then the survival at time t is simply the likelihood that a customer will stay active at that point in time. This is calculated directly 
from the hazards, by taking the cumulative probability that someone does not stop before time t – that is, by multiplying one 
minus the hazards together for all values less than t. (*) 

Survival analysis modelling is dynamic in nature, and therefore, 
avoids biases that arise through time dependence, such as 
correlation of churn predictions with contract deadlines.

In addition, survival analysis modelling is a powerful tool for lifetime 
value analysis and, consequently, for the actual planning of a range 
of marketing initiatives.

(*) The basic survival function is presented in chapter 3, page 222. But many other functions exist: Kaplan-Meier.
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Approach 3: Supervised learning from usage pattern

This method is the classic data mining approach using the so-called supervised learning. The basis of this approach is that we 
learn from the behaviour of some customers in order to predict what could happen to similar ones. The principle of this 
method is depicted in the graph below and consists of the following:
•  We define a key variable to study (aka target variable), here churn status.
•  We constitute a database of customers described with the target variable (customers who churned and those who did not) 

and all other available variables coming from internal source (data warehouse) and/or external source (market research).
•  We build a sample from a database (generic sample in the diagram), the size of which is defined using market research 

principles (*).
•  This sample is split between a learning (aka training) sample, which will serve to build several models; a validation sample, 

which will serve to observe the behaviour and to fine-tune these models; and a test sample, which will serve to determine 
the accuracy of the model selected.

•  The model selected will be applied to the whole customer base by determining the probability of any subscriber to churn; 
this is the scoring.

(*)  As we can see in chapter 3 (page 187), we do not necessarily need to build an astronomic sample. Even if the company has 10 or 20 million subscribers, we 
can get accurate results with a sample of 10,000 subscribers if the selection has been done correctly.
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3.1. Case study of churn prediction:

The case study developed here concerns a telecom company that faces a critical problem of churn, the 
rate being estimated at 4.1% per month.

Data requirements for the analysis:
The basic requirements are:
•  Data from customer information file like age, sex, zip code etc.
•  Data from service account file such as pricing plan, activation data, contract identification etc.
•  Data from billing system such as number of calls, airtime, fixed-line time, total amount spent, number 

of times calls made to customer care centre, change in price plan, etc.
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Var # Variable name Description
1. Msisdn Telephone number
2. Offer Tariff plan subscribed to
3. Three_g Customer has 3G
4. mms Customer has MMS
5. gprs Customer has GPRS
6. tenure Relation between the customer 

and Lambda Telecoms till date
7. Churn_ind Churn
8. Count_voice_

national
Number of national calls the 
customer has made 

9. Duration_voice_
national

Duration of national calls made 
by the customer

10. Value_voice_national Amount of national calls made 
by the customer

11. Count_voice_
international

Number of international calls 
the customer has made 

12. Duration_voice_
international

Duration of international calls 
made by the customer

13. Value_voice_
international

Amount of international calls 
made by the customer

14. Count_voice_
roaming

Number of roaming calls the 
customer has made 

15. Duration_voice_
roaming

Duration of roaming calls made 
by the customer

16. Value_voice_
roaming

Amount of roaming calls made 
by the customer

17. Count_SMS Number of SMSs the customer 
has sent

18. Value_SMS Value of SMSs sent by the 
customer

19. Count_MMS Number of MMSs the customer 
has sent

20. Value_MMS Value of MMSs sent by the 
customer

21. Count_contents Number of Contents the 
customer has downloaded

Var # Variable name Description
22. Value_contents Total amount contents by the 

customer
23. Total_value_ASPU Total amount usage by the 

customer
24. Total_count Total number of calls made by 

the customer
25. Count_peak Total number of peak calls made 

by the customer
26. Count_offpeak Total number of off-peak calls 

made by the customer
27. Total_duration Total duration of the calls the 

customer has made 
28. Call_length Average duration of the calls 

made by the customer
29. SOI Number of different persons 

called by the customer
30. Count_incoming_

calls
Number of calls received by the 
customer

31. SOR Number of different persons 
that have called the customer

32. Duration_incoming_
calls

Total duration of calls received 
by the customer

33. Change_total_value Change in amount of usage by 
the customer compared with 
previous period

34. Change_total_
duration

Change in total duration by the 
customer compared with 
previous period

35. Ratio_SOI/SOR Ratio between number of 
persons called and number of 
persons who called the 
customer

36. Ratio_Peak/offpeak Ratio between peak calls and  
off-peak calls by the customer

3.2. Variables description:

Due to our supposed lack of knowledge about the factors that can explain churn, many variables have been considered here. 
Note that only the variable name and the description are presented here. In the original file, information like type of variable or 
range are available. 
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3.3. Process-flow of the project (Churn 31-JayJay):

The process flow of this churn prediction modelling, using SAS Enterprise Miner, is depicted on the next page. We can observe 
the following steps regarding the data mining process:

1.   After being imported into SAS Interface, the sample dataset is described via classic techniques of descriptive statistics in 
order to obtain a preliminary understanding of churn phenomenon: proportion of churners, ranking of the factors that have 
an impact on churn, etc.

2.   The sample has been partitioned between:
 •  A learning sample, aka training sample, that helps to build the various models.
 •  A validation sample that is used to prevent a modelling node from overfitting (*) the training data and to compare 

models. 
 •  A test sample which is used for a final assessment of the model. 
  Note that in SAS Enterprise Miner the repartition of the total sample can be done in terms of absolute numbers or in terms 

of proportion. We choose to partition the sample as follows:
 •  Learning sample: 50%.
 •  Validation sample: 25%.
 •  Test sample: 25%.

3.   A phase of data preparation is implemented before the utilisation of the models. The key tasks of this phase concern the 
imputation of missing values, the transformation and the selection of the variables.

 Imputation of missing values: 
  This task is very important before using approaches like neural networks or logistic regression because they ignore 

observations that contain missing values. The imputation method varies according to the type of data:
 •  For numerical variables, we selected median of the non-missing values to replace the missing ones.
 •  For categorical variables, we choose tree surrogate. Then the predicted values of a decision tree will be used to replace 

the missing values.

(*)  See the issue regarding overfitting on page 246.
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 Variables transformation:
  The issue of variable transformation is due to the fact that input data can be more informative on a scale other than that on 

which it was originally collected. For example, variable transformations can be used to stabilise variance, remove non-
linearity or to counter non-normality. Therefore, for many models, transformations of the input data can lead to a better 
model.

  A lot of methods can be used for variables transformation. We decided to select the variables with a strong skewness, and 
to apply a log transformation.

 Variables selection:
  In some cases, it is advised to reduce the number of variables to include in the model. This is due to the fact that some 

variables (as identified in the exploratory data analysis phase) have a very poor discriminance power. In addition, when we 
have too many variables, we also need a lot of computer resources.

  In our example, we decided to change the role of these variables into rejected. This decision was taken just before the 
selection of neural network model.

4.  For the effective stage of modelling, we decided to make use of four approaches (*):
 Decision tree: CART algorithm.
 Logistic regression: Stepwise algorithm.
 Neural network: Auto-neural-cascade architecture.
 Memory-based reasoning (aka K-Nearest Neighbours).
 In this handbook (see following pages), we elaborate only on decision tree and logistic regression.

5.  Each of these models produced outcomes regarding churn rules, and they were compared in terms of accuracy and 
prediction power, in order to select the best one, using both the learning sample and the validation sample.

6.   The best model is then assessed via the test sample. And the scoring process is applied to this in order to produce a churn 
probability for any customer of the whole database.
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For tutorial purposes, the reader can see in the ribbon above the diagram, the six steps that constitute the process flow of a 
data mining project as applied by SAS: the so-called SEMMA process (Sample-Explore-Modify-Model-Assess).
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For space reasons, we present the outcomes of only two churn prediction models here: Decision tree and logistic regression.

3.4. Outcomes from decision trees:

Decision tree approach is actually the predictive models that is most used in combination with others.

Various algorithms can be used (CART, CHAID, C 5.0, etc), each of them have various parameters we can play with. That is why it 
is possible to build a lot of different models based on decision tree.

In our example, we selected CART (classification and regression tree) algorithm for which the splitting rule is based on Gini 
index.

Note that in decision tree, the other decisions to take concern:

•  The maximum depth of the tree: For instance, when setting 10 the tree will have up to 10 generations of the root node.
•  The leaf size constraint: In choosing 100, we decide that the minimum number of training observations (here subscribers) in 

any leaf will be 100.
•  The number of surrogate rules: This specification enables SAS Enterprise Miner to use a given number of surrogate rules in 

each non-leaf node if the main splitting rule relies on an input where the value is missing. Then missing values are not 
problematic in the decision trees approach. 

Below is an example of the tree built with CART algorithm.
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The outcomes of a decision tree can also be presented under the shape of business rules (called English Rules in SAS 
terminology) as depicted in the diagram below. The English Rules window contains the IF – THEN logic that distributes 
observations into each leaf node of the decision tree. 

It is important to notice that generally several churn rules are produced, due to the various profiles of potential churners.

Coming back to the tree of the previous page, two examples of churn rules are given below.

Notice that there are seven leaf nodes in this tree. For each leaf node, the following information is listed: 
•  Node number (for instance 14).
•  Number of training observations in the node (for instance 192 in node 14).
•  Percentage of training observations in the node with churn_ind=no (did not churn), adjusted for prior probabilities.
•  Percentage of training observations in the node with churn_ind=yes (churned), adjusted for prior probabilities. 
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3.5. Outcomes from logistic regression (*):

Before being applied, logistic regression models need an intensive phase of data preparation in order to deal with missing 
values and the distribution shape of some variables. See page 276 and 277 for the methods used.

Three categories of models can be used with logistic regression approach: Backward, forward and stepwise (*).

In our example, we selected stepwise. Below is an example of the outcomes as produced with SAS EM.

We can observe that the two most discriminant variables are the same as those identified with decision tree approach:  
ratio_SOI_SOR and ratio_peak_offpeak.

(*)  See the models of logistic regression on page 235.
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3.6. Models comparison:

The four churn prediction models built (decision tree, logistic regression, memory-based reasoning and neural network) are 
then compared in order to select the best one using the validation sample.

A lot of criteria can be used for the selection.

Some of them are statistical metrics: Average squared errors, misclassification rate (based on confusion matrix), etc.

Other take the shape of a graph: ROC chart, lift curve, etc.

On the next page, we present three examples of the outcomes of model comparison.

The table depicts the statistical metrics of the four models, and SAS Enterprise Miner recommends the best one (aka champion 
model): With the value Y in the first column. 

It appears that decision tree is the best model, with a misclassification rate of 6.97% on the training sample and 7.33% on the 
validation sample. On the other hand, neural network is the worst, with a misclassification rate that reaches 31.9% on the 
validation sample (!). 

It is interesting to notice that the error is lower for the training sample than for the validation and test sample. A good indicator 
to look at for the predictive capacity of the model is how this error increases from one sample to another.

When we look at the lift curve for the test sample, we can observe that with decision tree, identifying churners from a random 
sample of 20% of the total base will produce 3.7 as much effective than a random choice. In other words, instead of applying a 
loyalty programme to the whole base, we can select 20% of the base and reach 74% of the churners, and then save a lot of 
money. The cumulative % capture response presents the same result in another form.



283

Analytics to support company’s departments
Marketing Department



284

Analytics to support company’s departments
Marketing Department

3.7. Model deployment via scoring:

This phase of model deployment concerns the scoring of new observations (new dataset) based on the churn rules of the 
champion model. In other words, what will the probability be of a given customer churning over the next months?

At this stage we need to write down a SAS code as depicted in the diagram below. 
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We can observe in the small diagram that it is possible 
to select only the subscribers who reach a given 
threshold of churn probability, here 0.85.
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3.8. Customer knowledge matrix (aka customer strategic map):

   As we said early on page 22, building a Customer Strategic Map is the first step that makes it possible to move from Mass 
Marketing to Target Marketing and ultimately to real CRM.

   Below is the Customer Strategic Map generated from our case study. It then becomes possible to adopt a clear strategy for 
each individual subscriber knowing the quadrant he/she belongs to.

Marginal value 
customers:
This quadrant 
contains low-value 
subscribers who 
have a high degree 
of loyalty.

Do not offer 
service:
This quadrant 
contains low-value 
subscribers who 
have a low degree 
of loyalty.

Golden 
customers:
This quadrant 
contains high- 
value subscribers 
who have a high 
degree of loyalty.

An example of 
such a customer is 
highlighted: 
MSISDN 
20824135703; 
ASPU at $37; 
loyalty probability 
of 84.2%.

Risky customers:
This quadrant 
contains high- 
value subscribers 
who have a low 
degree of loyalty.

Specific attention 
should be given to 
these customers as 
their attrition could 
have a strong 
negative impact 
on company’s 
revenue. 
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Approach 4: Links analysis/social network

Another approach in churn prediction, which involves social networking, has been developed during the late 2000s. The 
principle of the method is based on the fact that recurring personality patterns can be graphically illustrated by means of a 
sociogram. A sociogram (see example on the next page) is a graphic representation of the relationships between persons, 
organisations, home pages, etc, with a view on determining personal social networks, position of power, views and beliefs and 
other personal information.

In order to illustrate the application of this approach in churn prediction, let’s consider the example of the table below. This 
table considers the relationship between 19 subscribers. The reading is quite easy: Four calls are made between A and B, twelve 
between C and I, nine between D and M, etc.

Using a classic analytical tool, it is possible to depict the relationships between these 19 subscribers. This algorithm (called links 
analysis) can be performed with most of the data mining software presented in chapter 3, page 250. The result of our example 
is the sociogram presented on the next page.
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The comments we can make regarding this sociogram concern three key concepts pertaining to social networking: Social 
cluster, ring leader, communication link.

Social cluster
Four clusters have 
been identified 
here, each having 
four to five 
members.

Ring leader
One leader in each 
social cluster: A, B, 
C, D.

Strong 
communication
In each cluster, we 
notice strong 
communication 
between the 
leader and some 
members.

Based on that, other concepts pertaining to Social Network Analysis have been developed over time: degree centrality, 
closeness centrality, betweeness centrality, network reach etc.
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Since the sociogram has been built, it is now possible to apply a classic data mining approach (unsupervised learning 
classification) to the ringleaders with the following steps:
•  Building a data mining database of usage pattern and socio-demographic profile of the ringleaders.
•  Sampling of the database into a learning sample and/or a test sample.
•  Building various churn prediction models and selecting the champion one.
•  Identification of all the potential churners in the total subscriber base according to the links between the ringleaders who are 

likely to churn and their sphere of influence and reception.
•  Scoring of the instance with a correction factor assimilated to the dispersion observed within the clusters identified during 

the step regarding the construction of the sociogram.

Trade-off between false positives and false negatives:

In addition to the highly desirable true positives and true negatives that are produced, there are two issues to deal with in this 
approach:
•  False positives (a ringleader expected to churn will stay in the network). 
•  False negatives (a ringleader expected to be loyal will finally churn). 
Such errors are linked to the probabilistic nature of behavioural signals.

The company will have to make a trade-off regarding the following question. Are the consequences of a false negative 
(a churned ringleader is not detected and the company loses money if the social cluster was constituted of high-value users) 
much larger than the consequences of a false positive (the company spends a lot of money in a loyalty programme targeting 
loyal customers)? 
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Pros Cons

Trend of dormancy •  Quite simple approach. •  It is not easy to get the exact MSISDN 
of the subscribers likely to leave.

•  The method provides results for a short 
period of time.

•  The method does not gives the factors 
that drive churn behaviour.

Survival analysis •  Correctly aligns the customers 
regarding their cycle of life.

•  Analyses the real behaviour of the 
customers’ churn, without having to 
distinguish between exit and 
suspension payers.

•  The factors that drive churn are not 
considered.

Learning form usage pattern 
(classic data mining)

•  Classic data mining approach that can 
be performed with any data mining 
software.

•  Highlights the factors that really drive/
explain churn.

•  Needs highly skilled analyst to run the 
project.

•  Does not give the period when 
customers would effectively churn.

Social networking •  Modern approach that makes it 
possible to build a value proposition 
for value management.

•  High dispersion generally observed in 
the social clusters leads to a high 
margin of error.

•  Requires internal (data warehouse) as 
well as external data (market research.)

In this handbook, we have developed the example of data mining approach because all the methods used by advanced 
practitioners in telecoms companies are just the basic application or minor evolutions based on the data mining approach frame 
of mind: “learning from experience”.

Conclusion regarding the various approaches in churn prediction

Obviously none of the approaches described in this section is perfect; nevertheless these are the most implemented in 
telecoms industry. The choice of an approach should be driven by criteria such as the data, the software and/or the staff 
available. The table below presents the main pros and cons of each approach.
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Ultimately, the sole job of the CMO is to increase the level of revenue for the company by the development of 
customer usage, while at the same time enhancing and improving the positioning and image of the brand. 
This usually means creating unique customer experiences that ensure retention and contribute to positive 
relationships between the customer and the company from a development perspective. The marketing 
campaigns involved by these objectives cannot be effective without a segmented approach that can only 
make it possible to understand the needs and behaviour of all the customers. And then it will become 
possible to really adapt the offers to the individual needs identified in order to develop cross- and up-sell.
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1. Presentation of the case study of micro-segmentation and campaign management

The case study developed here concerns a telecom company that addresses customers’ needs via four tariff plans.

While calculating the variance of some basic indicators (ASPU, MOU per user, tenure, etc) for each tariff plan, we observed 
strong variability. This strong dispersion means that each tariff plan involves a different customer usage profile; hence the 
decision to perform a micro-segmentation of the base in order to identify more homogeneous clusters to address with specific 
offers.

The case study will be developed here with the help of two approaches:
 •  A classic clustering aiming at identifying the micro-segments. This approach will be completed with the deployment of the 

model via a dynamic scoring of the subscribers and a campaign management.
•  Another approach will target a key variable (price sensitivity) in order to produce business rules that make it possible to affect 

a subscriber in a per-determined cluster.

For this case study, we selected a sample of 4,230 subscribers described via 14 generic descriptive variables (see listing below).

msisdn count_outgoing_calls SOI
offer count_peak count_incoming_calls
tenure count_off_peak SOR
count_sms duration_outgoing_calls duration_incoming_calls
total_value_aspu call_length
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2. Classic data mining approach: clustering-based

This approach makes use of clustering technique of data mining in order to build micro-segments that will be addressed with 
specific offers.

The case study will be sorted with the help of IBM SPSS Modeler.

2.1. Process-flow of the project (Segm29-JayJay):

The process-flow of micro-segmentation building as performed with IBM SPSS Modeler is depicted in the chart below. 
The five big steps are then:
•  Importation of the dataset and definition of the role of the variables: Note that three additional variables have been 

constituted by combining existing generic variables: ratio peak/off-peak, ratio SOI/SOR and price_sensitivity.
•  Preparation of the data with the help of filter node: For that purpose, we sorted the issues regarding the imputation of 

missing values and variable transformation in the same frame of mind as we did in the churn prediction project (see page 
277). Nevertheless, concerning variable selection, we decided to involve all the variables in the construction of the clusters. 
But it is recommended to select the variables that have the biggest predictor importance when the dataset is huge.

•  Application of various clustering techniques: Here we have selected K-Means. Note that IBM SPSS Modeler offers the 
possibility to select Kohonen-SOMs in order to perform the same task (*). We performed various simulations in order to get 
the optimal number of clusters regarding rules like minimum size of the cluster, homogeneity, etc. At the end, despite the 
existence of four tariff plans, we identified 18 specific clusters.

•  Description, visualisation and summarisation of the clusters: The segments identified were described using the classic criteria: 
size, dispersion, proximities and business rules. In addition, we performed a principal components analysis in order to 
summarise and visualise the 18 clusters.

•  Test of the model: At this stage, we determine the accuracy of the model.

(*)  See description of this clustering method in chapter 3, page 232.
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2.2. Outcomes of micro-segmentation:

The fact that K-Mean algorithm has been able to identify 18 clusters from four tariff plan, is evidence of the existence of some 
usage profiles that need to be addressed specifically. The 18 segments are described in the sheet below produced under 
IBM SPSS Modeler.

This description concerns the size of each segment as well as the distribution of each predictor (mean, standard deviation, 
skewness, etc) for the cluster selected.
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Other outcomes may be concerned with the proximity between the segments, as we can see in the first chart below:
•  Customers of cluster 18 (sky-blue circle) are mainly in tariff plan business, their ASPU stands between $20 and $60, and they 

are low price sensitive.
•  Customers of cluster 2 (violet square) are very far from those of cluster 18. They are mainly youngsters, very price sensitive, 

and their ASPU is below $20.

From the second chart, we can conclude for instance that: “Calls receivers (those who receive more calls than they make) are 
mostly low-end users, they are in tariff plan per second”.
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2.3. Business rules and accuracy of the model:

In the three outcomes superimposed below we can observe what follows.

•  The outcome at the left-hand side presents the business rules that serve in the affectation of the subscribers in the segments. 
For instance, we can point out that: cluster 13 has one rule. If a customer is in tariff plan per second, and has an ASPU above 
$10.002, and has a ratio peak/off-peak above 200.017 (he/she makes twice as many calls in peak compared with off-peak); 
then he/she belongs to cluster 13. It is important to notice that a given cluster may contain several different business rules.

•  The second outcome (in the middle) aims at ranking the descriptive variables according to the importance of defining the 
segments. As we can see, the top-six variables are: ratio SOI/SOR, total value ASPU, price sensitivity, ratio peak/off-peak, the 
offer (tariff plan), the number of outgoing calls.

  If the analyst intents to perform further analyses, he/she might select these six variables only, and get accurate results while 
saving time and other resources.

•  The third outcome (right-hand side) presents the results of the test of the clustering model built via K-Means. IBM SPSS 
Modeler performed various iterations in order to measure the accuracy of the model in terms of classification power. With an 
error rate of 4.68%, we can conclude that the model is satisfactory.

The approach adopted makes it possible to detect two kind of outliers leading to two fundamental issues in telecoms:
•  Customers whose usage pattern does not match with their tariff plan; for instance a subscriber in classic per minute who 

make essentially very short calls (less than 30 seconds). This is a marketing issue.
•  Customers whose usage patterns lead to a loss of revenue for the company (fraudsters); for instance a subscriber with 

very high “outgoing_calls”, but for whom “total_value_aspu” is almost nil. This is a revenue assurance, customer relations 
and finance issue. This one is addressed in section 5 “finance”, page 361.
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2.4. Deployment of the model: dynamic scoring and campaign management

In a dynamic environment like the one we observe in Africa and the Middle East regarding prepaid customers, the scoring 
(affecting new customers to specific clusters) needs to be updated almost in real-time and needs to be used for regular and 
specific tactical campaigns.

Dynamic scoring allows you to score an already-defined customer segment within your campaign management. 

Dynamic scoring both avoids mundane, repetitive manual chores and eliminates the need to score an entire database. 

Once the model is in the campaign management system, a user (usually Segment Manager or any other person than the 
Business Intelligence analyst who created the model) can start to build marketing campaigns using the predictive models. 
Models are invoked by the campaign management system.

The diagram below depicts the process.

When a marketing campaign invokes a specific predictive model to perform dynamic scoring, the output is usually stored as a 
temporary score table. When the score table is available in the data warehouse, the data mining engine notifies the campaign 
management system, and the marketing campaign execution continues. 

The table on the next page (exportation from IBM SPSS Modeler to Microsoft Excel) presents the scoring of the subscriber base. 
We can read for instance that: Subscriber #2 (MSISDN 20823300756 and in tariff plan classic talk) should belong to cluster 
6 with a probability of 0.9365.



300

Analytics to support company’s departments
Marketing Department



301

Analytics to support company’s departments
Marketing Department

Here is how a dynamically scored customer segment might be defined for our example: 

Where
Offer = Per second 
And
Total_value_ASPU > 10.002
And
Ratio_Peak/Offpeak > 200.017 
In_Model(Segm29.JayJay).score > 0.80

For more clarification: 

Offer = Per second limits the application of the model to those customers in tariff plan per second. 

Total_value_ASPU > 10.002 selects from the first split above only customers spending, on average, more than $10.002 each 
month. 

Ratio_Peak/Offpeak > 200.017 selects from this second split only customers making, on average, at least twice as much calls 
on peak period than on off-peak. The marketer deemed that it would be unprofitable to send the offer customers. 

Segm29.JayJay is the name of the logged predictive model that was created with a data mining application. This criterion 
includes a threshold score of 0.80, which a customer must surpass to be considered “in the model.”  This third criteria limits the 
campaign to just those customers in the model, ie those customers most likely to require a specific bonus and/or rewarding in 
order to boost the usage. 
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3. Other data mining approach: supervised learning-based

This approach consists of defining a target variable in order to identify the segments to address. Here, Price_Sensitivity is the 
target variable.

In order to go ahead with our review of the various software which can serve analytics, the case study will be sorted with the 
help of TANAGRA.

3.1. Process-flow of the project:

  The process appears in detail on the left hand side of the diagram on page 305. We will not insist on the phase of data 
pre-processing here as the reader is already comfortable with such tasks. The activities we will focus on are the following.

 1.  Summarisation of the variables in order to observe the proximities as well as the correlations between them. In this 
regard, we decided to choose Multiple Factor Correspondence Analysis, the aim of which is to represent in a 
2-dimension map the categorical variables. Actually, what we are looking for is to detect which values of the predictors 
are correlated to a given value of the target variable: price_sensitivity. The four qualitative predictor used here are: offer, 
ratio SOI/SOR, value band and ratio Peak/Offpeak.

 2.  Clustering in order to identify the segments the price sensitive subscribers belong to. For that, we selected Kohonen-
SOMs, and we set the number of clusters to build at fifteen. One of the advantages of Tanagra is that this software is 
able to produce business rules from most of the data mining models.
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3.2. Outcomes of the project:  

The first outcome to present concerns the proximity between the values of the five categorical variables (one target variable 
and four predictors). As we can see in the map below:
•  Subscribers who are strongly price sensitive belong mainly to the offer Classic_Talk and a little bit to Per-Second. 
•  Most of these subscribers are medium end users, and they tend to receive a few more calls than they make.
 



304

Analytics to support company’s departments
Marketing Department

The second outcome provides more actionable results as we can get business rules. Here, these business rules take the shape 
of the so-called English Rules. But it is also possible to get a decision tree; we can see in the diagram that such a tree would 
have 29 nodes and 15 leaves.
As our goal is to identify the segments in which the price sensitive customers belong (so that we can get a significant increase 
of revenue from our marketing tactical initiatives), we have to look for these interesting rules. Let us set the price sensitivity 
threshold at 1.25 for instance. This means that if we implement a drop of price of 10%, the usage of these subscribers should 
increase by at least 25%.  
As we can see in the diagram on page 305, with this threshold we can then identify three interesting segments:
•  The first one is cluster 8, with a price sensitivity of 1.281.
•  The second one is cluster 10, with a price sensitivity of 1.278.
•  The third interesting group of subscribers is cluster 14, with a price sensitivity of 1.457.

These clusters are clearly described in the table below. And the final step regarding the data mining project will be the dynamic 
scoring of the current as well as the new subscribers in order to implement the campaign management programme.

 Cluster 8 Cluster 10 Cluster 14

ASPU From $7.5 to $12.5 From $7.5 to $12.5 Above $7.5

Offer Per second Business, classic talk, per second Business

Call length Below 45.5 seconds Above 45.4 seconds Above 61.5 seconds

Ratio SOI/SOR Below 134 Below 96 Below 134

Then...

Price sensitivity 1.281 1.278 1.457
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Value management (micro-segmentation and campaign management) and churn prediction are the 
fundamental issues that faces the CMO; and we have seen, in the previous pages, how data mining 
techniques can help to sort these issues. But Marketing Department also faces a few minor issues that should 
not be neglected. From an analytical perspective, we can group them into three categories:
•  The problem of brand performance analysis.
•  The problem of churn and survival analysis.
•  The problem of tariff plan positioning.

These problems are specified as minor because they do not require a lot of resources, whether they are 
technical (Excel can serve easily) or human. In addition, they appear as support in sorting out the key ones 
(value management and churn prediction).
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Issue 1: Brand performance analysis

Brand research is the kind of survey telecoms operators perform regularly nowadays. Apart from the presentation of the report 
via an interesting descriptive approach, Business Intelligence can bring a little additional insights in the exploitation of these 
results. This value added from Business Intelligence can follow two perspectives.
•  A descriptive perspective, which presents another reading of the results via visualisation techniques.
•  An analytical perspective, which aims at identifying the factors that impact the overall brand score.

In order to illustrate this input from Business Intelligence, we will make use of the case study presented below.

Presentation of the case study:

Since 2006, MTN Group has been implementing a brand health research across its Opcos in order to measure the overall brand 
health score according to the factors pertaining to brand awareness, preference, attributes and affinity.

The case study concerns the score obtained by 20 MTN Opcos in 2010 for all the factors presented above.

The questions raised by CMOs may be the following:
•  Can we observe some proximities and/or correlations in these results when we consider both the factors and the Opcos?
•  Which factors should we prioritise in order to improve the overall brand health score?

These issues will be addressed in the pages that follow.

For information, the model used by the research agency for this study is summed up below.
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Issue 1 – Description: Summarisation of the Brand relative performance of the Opcos

The goal of summarisation is to present in a few charts the key information generated from the research. This can be done via a 
classic descriptive statistic approach (see chart below) , or with the help of multivariate analysis (see page 309).
The chart below depicts for each Opco of our case study the global brand score as well as the score of the four components 
(awareness, preference, attribute, affinity).
Apart from the classic identification of good performers and weak performers, an interesting insight form this graph is that 
“Attribute Performance” is the area where the harmonisation or standardisation across MTN Group is the most needed.

NB: Note that attributes 
refer to what customers 
consider to be important: 
Call quality, value for 
money, rewarding of loyal 
customers, network 
coverage, etc.
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When there are many variables in a research 
design, it is often helpful to reduce the 
variables to a smaller set of factors 
(dimensions), while keeping the maximum of 
information; this is the purpose of factor 
analysis. Factor analysis begins with a large 
number of variables and then tries to reduce 
the interrelationships amongst the variables 
to a few number of clusters or factors. 
We applied two multidimensional 
techniques in our case study: Factor 
Correspondence Analysis and Cluster 
Analysis.
The first chart is the main outcome from 
Factor Correspondence Analysis. The key 
learning from this map is that:
The scores observed on Affinity are quite 
similar to those on Awareness. On the other 
hand, Preference and Attribute scores are 
strongly correlated.
One the right hand side, we can see good 
performers (Benin, Uganda, Congo, etc); 
while low performers are on the left (Iran, 
Swaziland, Guinea Bissau, etc).

The second chart (aka Dendogram from 
hierarchical clustering) shows that Opcos 
from MENA region (Afghanistan, Yemen, 
Syria, Iran, Cyprus, Sudan) could constitute a 
big cluster based on their brand scores.
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Issue 2 – analysis: Identification of the factors that impact the overall brand score

The purpose of this section is to determine which of the four factors should be prioritised in order to improve the overall brand 
health score.

The approach used is supervised learning, which consists of defining a target variable and predicting its value according to 
explanatory variables (aka predictors). As the reader is now familiar with this approach (see the first two case studies in the 
chapter), we will not develop the process in much detail here.

As SAS Enterprise Miner (churn prediction), IBM SPSS Modeler (micro-segmentation) and SPAD (brand description) have been 
intensively used for the first case studies, we’ve made the choice to work with TANAGRA (a free software).

The process flow of the project appears on the left-hand side in the outcome presented on the next page.
•  In such a situation, we do not have any issue regarding data pre-processing due to the fact that there is no missing value and 

the variables have the same scale.
•  The target variable is the brand health score, and it takes the shape of a binary variable (yes = good brand score, no = bad 

brand score). So the purpose is to predict the value (good or bad) for an Opco, according to its performance on the 
predictors (awareness, preference, attribute and affinity).

•  We decided to build a decision tree that makes it possible to produce easily understandable business rules.
•  As the reader is now familiar enough, it is important to make use of at least three models. But as this case has mainly a tutorial 

purpose, we selected two models of decision trees: C4.5 and random tree.
•  The second one provides the best result (100% accuracy). This score may look amazing; but note that the dataset is quite 

small and there is no outlier. For information, the first model (C4.5) also had a good accuracy (90%).

The results are presented in detail on page 311.
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Outcomes of brand analysis under TANAGRA:
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As we can see in the middle of the sheet on the previous page, the decision tree built with random tree model leads to the 
following business rules:
If preference < 97.5, then brand health is bad.
If preference is >= 97.5, and attribute <86.5, then brand health is bad.
If preference is >= 97.5, and attribute >=86.5, then brand health is good.

This algorithm indicates that preference and attribute are respectively the most important drivers of brand health score. Those 
Opcos with a preference score above 97.5% and an attribute above 86.5%, automatically have a good brand health score.

This result is amazing because, according to the weight of the factors used in calculating brand health score (see page 307). 
Affinity is the most important (40%); and then we might have expected this factors to be the strongest predictor. Now with the 
insights from this data mining project, we know which factors to lever in priority if we need an Opco to get a good brand 
health score.

The chart on the right-hand side represents the lift curve. It confirms the importance of both preference and attribute in terms 
of predictor power. And it shows for instance that, by targeting 30% of the Opcos based on their preference score, we can get 
54% of the Opcos with good brand health score.
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Issue 2: Performing a survival analysis

Survival analysis is a statistical method for studying the occurrence and timing of events.
In this regard, many features can be considered as “events’’. When will customers churn (voluntary or involuntary)? When will a 
lapsed customer return? When will a customer next load its phone with airtime? How long will an upgrade last?
Nevertheless,  the main concern about event remains churn, on which we will focus below.

Case 1: The real figures derived from churn rate and the impact on customer lifetime value

The example that follows aims mainly at explaining why focusing on Survival Analysis based on churn is so important. If this 
seems obvious for people from Finance (for whom the focus has always been the time value of money), it is less obvious for 
staff from Marketing (for whom nominal revenue has been the key criteria for a long time).
Let us consider a company for which ARPU is $10, churn rate is 3.0% and EBITDA Margin is 43%. The graphs below highlight the 
discrepancies we observe according to the perspective adopted (financial or marketing). 
According to Marketing the “average” subscriber would provide $10 every month; leading to a cumulative revenue of $600 
after five years.
If we adopt a financial perspective (actualisation rate of 12%) and we consider the probability of this subscriber to leave before 
the end of this five-year period, the net revenue to consider as generated by him will drop from $4.17 after the first month to 
something around $0.1 on month 60. In addition, the total net revenue generated will stand around $100 only.



314

Analytics to support company’s departments
Marketing Department

Case 2: Effective survival analysis

Survival analysis regarding churn has three main outcomes:
• To determine probability that a customer will churn.
•  To show the difference between groups of customers (according to their segment of the product/service they’ve subscribed 

to). In this context, the “logrank test” enables us to assess the difference between these groups.
•  To quantify the difference between these groups, using metrics like “customer half-life”.

This example has been built using prepaid data of MTN Cameroon for the period January 2006 to June 2007. During 15 months 
we followed and tracked two categories of subscribers:
•  Subscribers connected on June 2006, and tracked until September 2007.
•  Subscribers connected on December 2006, and monitored until March 2008.
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The chart on the previous page (hazard probability) indicates that:
•  About 4% of subscribers connected on June 2006 became churn exactly 180 days after; this first peak being due to default of 

airtime reloading. 
•  Concerning subscribers connected on December 2006,  almost 16% became churn after six months. In fact, most of them 

connected on December because of a promotion launched by MTN.
• For both these types of customers, we observe that hazard curve declines with jagged characteristic. 

The Survival curve helps to raise two lessons:
•  After a given period, the company loses more subscribers connected on December 2006, compared with those connected 

on June 2006.
•  Concerning the customer half-life (median of lifetime), we observe that 50% of subscribers connected on December 2006 

have been lost exactly 375 days. After the same time-period, MTN was able to keep about 72% of those connected on June 
2006.
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Issue 3: Performing a tariff plan positioning

In order to illustrate the realisation of a tariff plan positioning, we took the situation of Zambian market in 2009 when the main 
operators (MTN and Zain) owned together about 95% of the total market. 

Below is the dataset (grid of tariffs per minute of domestic call in local currency) used for this analysis.

Tariff plan On-net 
peak

On-net 
off-peak

Off-net 
peak

Off-net 
off-peak

F&F peak F&F off-
peak

MTN standard 1,066 615 1,435 820 959 554

MTN absolute 1,189 779 1,189 779 1,070 701

MTN per second 1,380 780 1,380 780 840 600

Zain classic minute 1,184 691 2,073 1,382 987 592

Zain classic second 1,260 720 2,460 1,680 1,140 600

Zain free second 1,020 660 1,500 1,260 840 540

Zain family second 1,200 600 1,980 1,260 1,020 540

Zain generic second 1,200 600 1,980 1,260 1,020 540

The mapping of the next page developed under SPAD (first chart) is a correspondence factor analysis that shows the 
proximities between tariff plans and targets. The second chart is the so-called dendogram that presents the various clusters of 
tariff plans. As we can see:
•  MTN absolute and MTN per second are too closer, in spite of the fact that they should not target the same customers.
•  Amazingly, MTN standard (per minute) seems to compete against Zain free second.
•  Zain has two tariff plans too similar (generic and family), leading to a confusion within customer’ s mind.
•  MTN seems globally to be a little bit cheaper than Zain. But as this positioning doesn’t really move up the number of calls 

(global), or has a negative impact on MOU (per second), MTN ARPU is expected to drop faster than Zain’s.
•  This analysis eventually helps explain why ARPU plunged for both operators in Zambia over the whole year 2009.
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Classification framework for data mining techniques in CRM (*):

The examples developed through the pages that precede aimed just at illustrating how Business Intelligence tools and 
techniques can serve to bring insights to the CMO in order to help him/her achieve his/her goals. This list is not exhaustive, 
and the support from Business Intelligence may also concern issues like:
•  The penetration of a new product/VAS.

We will see in the next section that Sales and Distribution Department share some of these issues with Marketing, but also 
has its proper issues.

(*)  From EWT Ngai, Li Xiu, DCK Chau: “Application of data mining techniques in customer relationship management:  
A literature review and classification” –  Marketing Intelligence, Planning, 23, 582–605.
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If Marketing Department is in charge of developing company’s revenue via the conception of a value proposition that should 
drive usage and ensure customer retention, Sales and Distribution Department is the one that ensures the development of 
revenue on the field.

This involves a set of activities regarding corporate and key accounts management for Corporate Sales as well as channel 
management for the Distribution area. A wide range of decisions must be taken in this regard:
•  Outlets roll-out.
•  Outlets optimisation.
•  Commissions scheme.
•  Sales targets by region, channel and salesman, etc.

The support expected from Business Intelligence may concern aspects such as:
•  Sales forecasting. 
•  Distribution channel assessment.
•  Customers targeting.
•  Geo-marketing analysis, etc.

In this handbook, we try to illustrate this support with examples concerning primarily distribution channel assessment and 
secondarily sales forecasting.
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When we talk about distribution strategy, channel management plays a key role as it concerns the outlets roll-out and 
optimisation, the definition of dealers commissions, etc. And in order to take the correct decision, it is important to really 
understand the distribution channel via a clear and regular assessment. And then comes retail audit (aka distribution channel 
audit); an invaluable tool managed by Business Intelligence teams, the lack of which cannot lead to optimal decisions.

Through the pages that follow, we remind about the nature of retail audit (for the companies which do not conduct this kind of 
research) as well as the additional insight that could be extracted from the reports (for the companies already familiar with this 
research).

About Retail Audit

•  Retail audit aims at assessing distributors’ and retailers’ attitudes toward a product, brand, or company. This research is also 
essential in a purpose of geo-marketing, BTS implementation and signal assessment. A complete retail audit involves two 
activities: census and effective audit.

•  Retail census/audit is the perfect tool in order to control and optimise distribution channel, mainly in emerging markets 
where there is prepaid accounts for more than 90% of subscriber base. This research is also essential in a purpose of geo-
marketing, BTS implementation and signal assessment.

•  Retail census identifies and categorises all the outlets (including those where companies distribute, but also that have the 
potential for carrying products of the telecom industry).

•  Retail audit assesses retailers’ attitude and behaviour toward telecoms products and services in order to measure the 
performance of our distribution channel (sales, market share, stock management, etc), and to maximise opportunities.
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The two charts below depict the fundamentals of retail audit. The first one shows that retail audit activity consists of the 
gathering of market and performance cross-information on channels, regions and products in order to act upon them. The 
second one points out the fact that retail audit captures goods purchased by retailers as they constitute the point of contact 
with end users.

NB: The reader may refer to chapter 3, pages 203 – 204, for more developments about retail audit.
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Additional insights from Retail Audit reports

The number of indicators tracked through retail audit (*), as well as the number of dimensions (results by company, by region, 
by channel), explain why the final report is generally overwhelming.

For instance the three tables below (extracted from Benin retail audit) generated about 45 slides. With such a tremendous 
amount of data, it is difficult for the top management to grasp the essential information.

In the following pages, we try to show how it is possible to present the essence of the results via a couple of synthetic 
representations and analytical tools.

(*)  See chapter 1

MTN airtime value share
Month Total 

MTN
Savalou Save Azove Bohicon Lokossa Djougou Kandi Parakou Cotonou Ketou Porto 

Novo
May 35.5 47.2 29.1 22.8 34 27.9 76.3 29.1 38.7 33.4 32.6 51.3
Jun 33.8 41.3 47.3 26 33.3 26.1 70.5 38.3 35.9 31.9 23.1 46
Jul 34.4 36.4 38.4 44.1 36.3 27.4 74.2 38.8 36.1 30.5 39.2 45.8

Aug 33.1 34.5 30.8 27.2 38 11.9 74.2 33.4 39.8 28.6 38.1 49.4
Sept 34.7 33.9 29.4 26.3 37.4 27.5 66.6 39.9 36.6 29.5 40.9 47.8
Oct 37.5 27.7 29.8 25.1 38 24.9 73 35 37.1 28.3 6.4 59.8

Operators’ value shares by channel and region in Benin
Channel/region MTN Bell Globacom Moov Libercom
Motor services 87.5 2.7 3.9 5.0 0.9
Super 35.4 17.0 15.7 25.6 6.3
Airtime distributors 32.7 14.4 18.9 27.3 6.7
Café, restaurant 34.9 14.5 20.4 23.8 6.4
General merhandiser 39.6 15.0 16.2 24.7 4.5
Informal gas station 41.7 15.9 14.4 24.8 3.2
Kiosks 36.9 14.7 17.0 26.6 4.8
Grocers 37.4 15.6 18.4 24.5 4.1
Table top 25.4 29.7 19.5 20.9 4.5
Savalou 27.7 14.0 20.5 18.4 19.4
Save 29.8 6.6 21.3 36.2 6.1
Azove 25.1 20.2 18.5 28.9 7.3
Bohicon 38.0 10.4 6.7 43.5 1.4
Lokossa 24.9 14.3 13.4 39.3 8.1
Djougou 73.0 11.0 6.9 8.3 0.8
Kandi 35.0 40.8 2.8 18.5 2.9
Parakou 37.1 16.3 8.3 35.3 3.0
Cotonou 28.3 14.2 23.8 27.0 6.7
Ketou 6.4 84.8 2.6 6.1 0.1
Porto Novo 59.8 12.6 13.9 9.9 3.8
OVERALL 37.5 15.9 17.3 24.1 5.2

MTN Benin performance by channel
Channel Value 

share
OOS-
Flash 
100

OOS-
Flash 
500

OOS-
Card 
2 500

CSI 
retailers

Motor services 87.5 11 6 8 3.9
Super 35.4 45 8 8 3.6
Airtime distributors 32.7 77 5 7 4.3
Café, restaurant 34.9 21 2 1 3.8
General merchandiser 39.6 13 7 5 4.3
Informal gas station 41.7 9 5 2 4.7
Kiosks 36.9 32 6 9 3.8
Grocers 37.4 22 7 7 3.6
Table top 25.4 65 5 6 3.9
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The first analysis we would like to perform concerns the highlight of the regions as well as the channels in which each operator 
is strong or weak. The map of Factor Correspondence Analysis below (built under SPAD) provides interesting insights in this 
regard. We can observe for instance that:
•  MTN is quite strong in Porto-Novo, and Djogou. And its leadership is confirmed in the following channels: motor services, 

informal gas stations, general merchandiser. But on the other hand, MTN’s presence is really weak in Ketou, Azove and even 
Savalou, as well as in Table tops.

•  Globacom and Moov seem to fight in the same category, while Benin appears to be a “nicher”.

And many other comments can be generated from this kind of chart that should constitute one of the drivers of Sales & 
Distribution monthly meetings.
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From the first table/data set presented on page 323, we can build an equation linking overall value shares and value shares by 
region. The equation of multiple linear regression presented on the next page has been built under Microsoft Excel.
If you work with Excel 2007, you just have to follow the sequence: data – data analysis – regression. This one appears generally 
on raw 14.

The second analysis we can perform from the 3 tables presented on page 323 concerns the issue of stock availability within the 
distribution channel. As we can see from the chart below:
•  The channels behave differently in terms of out-of-stock (OOS). Airtime distributors and Table tops are the field of OOS for 

Flash 100, while OOS for Card 2500 is a strong issue in Kiosks and Supers.
•  The score of Customer Satisfaction Index (CSI) is strongly correlated with the issue of OOS-Card 2500 and OOS-Flash 500.
•  MTN Benin draws most of its value share from Motor services, Informal gas stations and General Merchandisers.
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Total value share MTN   =   0.2962 Porto + 0.1383 Lokossa + 0.0259 Cotonou – 0.0131 Azove + 16.411

The error rate of the model measured with MSE (mean squared error) is very low (-0.4%) and confirms the good-fit of this 
equation.

But it is important to notice that, this assessment being done using the same data, the model might fall in the pitfall of 
over-fitting (*), and could lose a great part of its accuracy in the future (low predictive power). That is why, when the dataset is 
large enough, it is recommended to adopt a pure data mining approach by splitting the dataset into a learning set (in order to 
build several models), a validation set (in order to fine-tune them) and a test set (in order to measure their real accuracy).

 May June July August Sept Oct 
Value share (actual) 35.50% 33.80% 34.40% 33.10% 34.70% 37.50%
Value share (modelled) 36.03% 34.13% 33.97% 33.07% 34.79% 37.97%
Squared error – 1.50% – 1.00%  1.30%  0.10% – 0.30% – 1.30%

Once we have obtained the equation that establishes the relationship between MTN overall value share and performance by 
region, we can set targets for the latest. 

The table below depicts how this works. As we can see, MTN Benin could achieve an overall value share of 38.1% if the 
following performance is reached: 29% in Cotonou, 60% in Porto Novo, 26% in Lokossa, 30% in Azove. 

 Cotonou Porto Novo Lokossa Azove Overall 
value share 

Target 29% 60% 26% 30%
Value 0.751448 17.7699 3.595488 – 0.39465 38.10%

The value added of such analysis is visible in two ways:
•  It makes it possible to set targets for each region and/or member of sales force.
•  It highlights the weight of each region in the changes observed in the overall value share; this is a kind of sensitivity analysis.

(*)  See “over-fitting” in chapter 3, page 246.
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Sales forecasting is a key issue in Sales & Distribution department as the outcomes help to find out the best allocation of 
salesmen resources. In a tutorial perspective, this issue can be grasped via two approaches:
•  The first one concerns the application of various techniques of statistical modelling as presented on page 217. In this chapter, 

we develop an example of Holt & Winters model.
•  Another approach, more holistic, aims at demonstrating why the outcome from a data mining approach can help improving 

profitability in the case of Postpaid customers.

Case 1: Performing seasonal forecast using Holt & Winters model

When it comes to sales forecasting, two great approaches have been developed over time in order to come out with a lot of 
techniques: 
•  Times series analysis: the aim is to establish the mathematical relationship between time and sales in order to predict its 

future value. The classic techniques involve moving average, linear regression, Holt & Winters, ARMA models, etc.
•  Econometric models: these are Mathematical equations that make it possible to understand sales behaviour with the help of 

explanatory variables or specific parameters (population, household incomes, competition intensity, etc). Here we talk about 
multiple linear regression and other complex relationships.

The Holt & Winters model illustrated on next page is based on the following.
Suppose that the series { Yt } is seasonal and does display trend. We need to estimate both the current level, the current trend 
and the seasonality. The updating equations express ideas similar to those for exponential smoothing (hence its nickname: 
“triple exponential smoothing”). 
The fundamental equation has 3 variables: a permanent component (intercept or level: L), a trend (T), a seasonal factor (S).
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Below is an example concerning the forecasting (in red) of the quarterly revenue of a company (in blue), using Holt-Winters 
smoothing with additive seasonality.

The quality of the model can be 
assessed:
•  visually by observing the graph 

below; and
•  analytically by calculating an 

indicator (here MeAPE = 2.1%).

This forecasting has been realised with the help of Microsoft Excel. But a more sophisticated one can be performed under SAS 
Econometrics Time Series.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 
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Performance Management 
in Telecoms

Simulator pack

The CD included at the end of this handbook contains a Forecasting Techniques module that integrates the 
implementation of Holt & Winters model.
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Case 2: Optimisation of customers acquisition

Before ending with Sales and Distribution and moving to the issues regarding Network department, we would like to illustrate 
the impact of data mining in improving company’s profitability, and then to generalise this quote from John Wannamaker: 
“Half of my advertising budget is wasted; I just don’t know which half.” 

 Let us consider the example below:
•  Direct cost: $5/customer targeted 
•  Response rates: 5% and 9% 
•  Revenue over time: $500/subscriber 
•  Gross margin: 40%

 Without data mining With data mining

Number of corporate users targeted 125,000 60,000

Direct cost $625,000 $300,000 

Number of responses 6,250 5,400

Total revenue over time $3,125,000 $2,700,000 

Total gross margin over time $1,250,000 $1,080,000 

Net margin $625,000 $780,000 

Rate of return 20.00% 28.90%

It is easy to observe that a rational targeting of interesting Corporate customers with the outcomes from data mining approach 
will boost the company’s profitability.
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Throughout this section, we have tried to illustrate how analytics can be quite useful for people from 
Sales & Distribution in order to take better decisions.

Note also that some of the issues raised in Marketing might also concern Sales & Distribution. Staff from 
these departments should then be aware of all this tremendous support from business intelligence.
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In telecoms, the Chief Technical Officer coordinates the planning and development of cellular network, ensures adequate 
coverage to guarantee excellent reception and transmission of cellular communications, diagnoses technical issues, plans and 
develops technical policies SLAs, oversees the development of technical business plans, directs and provides leadership to the 
Technical Department, defines and implements technical strategies for penetrating the marketplace and manages cellular 
network performances.

Amid his/her wide range of responsibilities, in order to make good decisions regarding network management (roll-out of new 
BTS, optimisation of BTS profitability, capacity expansion, etc), CTO needs to monitor, analyse and predict the behaviour and 
figures of network traffic.

 Monitoring Analysis Prediction

•  To understand traffic characteristics in 
deployed networks.

•  To develop traffic models.
•  To evaluate performance of protocols 

and applications.

•  To provide information about the user 
behaviour patterns.

•  To enable network operators to 
understand the behaviour of network 
users.

•  To assess future network capacity 
requirements and to plan future 
network developments.

In order to illustrate how Business Intelligence tools and techniques can support Network Department, we developed two 
practical examples:
1.  Network anomaly detection: All the telecoms operators being concerned by the problem of anomalies, we show how a 

large panel of analytical tools can serve in the management of this phenomenon.
2.  Analysis of Network Performance metrics: The purpose is to illustrate how Business Intelligence techniques can help to 

go beyond a classic monitoring of network internal and external metrics.
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Anomaly is a pattern in the data that does not conform to the expected behaviour. It is also referred to as outliers, exceptions, 
peculiarities, surprise, etc.

The importance of anomaly detection is obvious when it comes to the following:
Anomalies can create congestion in the network and stress resource utilisation in a router, which makes them crucial to detect 
from an operational standpoint. At this point, anomalies can often indicate network problems: DDoS attack, network worms, 
flash crowds, misconfigurations, vendor implementation bugs, etc.

Some anomalies may not necessarily impact the network, but they can have a dramatic impact on a subscriber.

But whatever the reason, anomalies need a rapid detection and diagnosis in order to fix the problem quickly.

Managing network anomaly leads to three questions of interest regarding the detection, identification and quantification.
•  Detection: Is there an unusual event?
•  Identification: What’s the best explanation?
•  Quantification: How serious is the problem?

Various methods have been developed over time in order to sort this issue. These methods can be presented under two 
approaches: Statistical methods and data mining approaches.

•  Statistical methods: Statistical quality control chart, moving average, ARIMA modelling, sickness/availability model, Wavelets 
and FFT, Kalman filters, hidden Markov models, principal components analysis, etc.

•  Data mining approaches: Supervised (classification) or unsupervised learning (clustering). In these approaches, we learn a 
model of normal behaviour. Based on this model, we construct a suspicion score function of observed data, we capture the 
deviation of observed data from normal model, and we raise flag if the score exceeds a threshold.
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Concerning the assessment of the model, it is frequent to build a confusion matrix that highlights the following types of error:
•  False positive (FP): The error of rejecting a null hypothesis when it is actually true. In our case it implies the creation of an 

alarm in correspondence to normal activities.
•  False negative (FN): The error of failing to reject a null hypothesis when it is in fact not true. In our case it corresponds to a 

missed detection.

Amid the possible decision criteria, three are quite popular:
•  Neyman-Pearson criteria: Minimises misdetection rate while false alarm rate is bounded.
•  Bayesian criteria: Minimises a weighted sum for false alarm and misdetection rate.
•  Delayed time to alarm.

 Confusion matrix Predicted class

Positive Negative

Actual class
Positive True positive/normal traffic False negative/missed detections

Negative False positive/false alarms True negative/correct detections
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Case study of anomaly detection

The case study developed here comes from hourly network traffic data observed in MTN Cameroon from 22 March to 8 April 
2007, when I was in charge of the Business Intelligence unit. The description is as follows:
•  We have 432 traffic data from which we can observe daily and weekly cycles: Lower traffic volume on weekends, daily cycle 

starts in the morning at 06:00 am, rises to two maxima at 11:00 am and 07:00 pm, then decreases monotonically until 
06:00 am.

•  The highest daily traffic is recorded on 30 March 2007.

From this traffic data we observed, after the fact, that 16 anomalies do actually exist. We try to develop a model that best 
identifies these anomalies. The purpose is to get a model that could serve to identify the anomalies in real-time.

We make use of:
•  Statistical quality control approach.
•  Principal components analysis.
•  Clustering. 

At the end, we compare the accuracy of the three models with the help of the confusion matrix.
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1. Statistical quality control approach:

This approach, which is a variant of time-weighted averaging, uses the principle of statistical process control as described in 
chapter 2, page 95.

The principle is the following:
•  We record the mean and standard deviation up to the current time.
•  We signal an alarm (anomaly) if we go outside a given range according to the formula:
 USR  =  Mean + (T x variation) and LSR  =  Mean – (T x variation), where:
•  USR stands for upper safe range, and LSR stands for lower safe range.
•  Variation is an average calculated after setting the variation between each of two consecutive observations.
•  T is a parameter related to the level of control and derived from Gauss law. The stronger the control we plan to set, the lower 

the parameter T.

When an observation falls outside the interval [LSR, USR], there is invariably an anomaly.

The outcomes of this approach are depicted on the next page.
•  The first graph shows the actual values in blue, and the safe ranges (upper and lower) in red. All the values that are out of this 

range have to be considered as anomalies.
•  The second chart clearly highlights this data that have to be considered as positive or negative anomalies. We can observe 

that 15 anomalies have been detected here.

We will analyse the accuracy of this model on page 341 along with the two other approaches.

Note that this approach is the advantage of the simplicity. But it is too insensitive to recent changes. So let’s now consider 
another approach.
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2. Principal components analysis approach:

•  PCA transforms data into a new coordinate system.
•  Principal components (new bases) are ordered by captured variance.
•  PCA separates normal from anomalous traffic patterns.
•  Top few principal components capture variability in normal data. Outliers, which inflate variance or covariance, are detectable 

by the major components.
•  Smallest principal components should have constant values. Then outliers, violating the correlation structure of the data, are 

detectable by the minor components. These outliers can be considered as anomalies.

As we can see in the graph, normal traffic is well 
approximated as occupying a low dimensional sub-space: 
98% of the total variance. The other 17 principal 
components share together less than 2% of the total 
variance.



339

Analytics to support company’s departments
Network Department

The first graph confirms that the first principal 
component captures variability in normal data. 
Actually, we get that the distribution has the 
same shape as the one described at the 
presentation of this case study, in terms of the 
daily cycle: 
•  The cycle starts in the morning at 06:00 am. 
•  It rises to two maxima around 11:00 am and 

07:00 pm.
•  It decreases monotonically until 06:00 am.

The second graph just serves to illustrate that 
the smallest principal components make it 
possible to identify real anomalies. Using PCA 
10, this is the case for instance concerning the 
tags 1 (0:00 am), 8 (7:00 am), 19 (6:00 pm) or 22 
(09:00 pm).

Moving farther in the analysis, we actually 
observed anomalies on:
•  27 March and 8 April at 0:00 am.
•  26 March and 6 April at 07:00 am.
•  6 April at 06:00 pm.
• 23  March at 09:00 pm.
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3. Clustering approach:

The idea of using clustering for anomalies detection is that clustering algorithms characterise anomalies based on 
dissimilarities. The premise is that measurements that correspond to normal operations are similar and thus cluster together. 
Measurements that do not fall in the “normal clusters” are considered as anomalies.
In our case study, we used KohonenSOMs as clustering algorithm to build the map below. As we can see, six clusters have been 
discovered. The cases considered as anomalies are those that do not fit in the dedicated clusters. For instance, we can observe 
at 16:00 that a case belonging to cluster c_som_2_1 (yellow box) is clearly an anomaly. This is the same at 20:00 for a case 
belonging to cluster c_som_2_2 (blue cross).
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4.  Comparison of the three approaches:

Results of the detection for 432 
measurements composed of 416 anomaly-
free measurements and 16 anomalous 
measurements.

•  The Clustering method presents the best 
overall accuracy with an error rate of 
1.9%.

•  But the PCA approach has the lowest 
missed detections rate (25.0%), 
representing the failure in detecting an 
actual anomaly.

So the choice of the final model will 
depend on the criteria adopted by the 
manager: Neyman-Pearson criteria, 
Bayesian criteria, delayed time to alarm, or 
any other.
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5. Other approaches frequently used:

ARIMA modelling: 
Box-Jenkins methodology, or autoregressive integrated moving average (ARIMA). 

A class of linear time-series forecasting techniques that capture the linear dependency of the future values on the past.

The principle consists of identifying the forecast errors as anomalous link-traffic.

Traffic behaviour that can not be well captured by the model, is considered anomalous.

Fourier analysis:
Fourier analysis decomposes a complex periodic waveform into a set of sinusoids with different amplitudes, frequencies and 
phases. 

The sum of these sinusoids can exactly match the original waveform. 

The idea of using the Fourier analysis to extract anomalous link-traffic is to filter out the low frequency components.

In general, low-frequency components capture the daily and weekly traffic patterns, while high-frequency components 
represent the sudden changes in traffic behaviour. 

Wavelets analysis:
1.  Use wavelets to decompose B into different frequency levels: W = WAVEDEC(B), by applying a multi-level 1-D wavelet 

decomposition on each row of B. 
2.  Then remove low- and mid-frequency components in W by setting all coefficients at frequency levels higher than wc to 0. 

Here wc is a cut-off frequency level. 
3. Reconstruct the signal: B = WAVEREC(W’). The result is the high-frequency components in the traffic data.
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6. Next step: explanations

Once anomalies have been detected, it is important to find the causes in order to prevent it or to implement corrective 
measures. Below are examples of factors generating anomalies.

Flash crowd:
High volume of traffic is destined to a single destination, caused by breaking news or availability of new software.

Traffic shift:
Redirection of traffic from one set of paths to another caused by route changes, link unavailability, or network congestion. It can 
be classified as outages (caused by unavailable links, crashed servers, or routing problems), or short-term increases in demand 
caused by short-term events such as holiday traffic of marketing campaign.

An example of conclusion for the example that drove our analysis might be the following: 
By manually inspecting the data, 16 anomalies were identified: Five network events; six attacks; two flash crowds; three measurement 
events.

The example developed through the previous pages served just to illustrate how analytics can be helpful in the resolution 
of issues regarding the detection of telecoms network anomalies. 

The advanced practitioners know that some data mining applications have been developed in order to deal with alarm 
correlation. Actually, as telecoms networks became more and more complex, a single anomaly may result in a cascade of 
alarms.  

The telecommunications alarm sequence analyser (TASA) is a data mining tool that aims at identifying anomalies by looking 
for frequently occurring temporal patterns of alarms, and then it is possible to build a rule-based alarm correlation system.

Another approaches try to deal with issues that are more or less similar and/or complex: Bayesian belief networks, genetic 
algorithms, etc.

But all these approaches belong to the network practitioners and exceed the frame of this handbook.
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A tremendous amount of metrics regarding network quality of service are monitored by telecoms companies. In Chapter 1 
(pages 59 to 66), more than 20 indicators are presented. Some of these metrics are collected via the internal system, other are 
collected via market research. But whatever the source or the nature of the indicator, what we’d like to point out is that beyond 
the traditional reporting of network performance metrics, interesting relationships can be discovered with the help of data 
mining techniques. 

1. Internal metrics: identifying discriminant metrics

One of the issues one may face when exist a lot of metrics impacting the overall quality of service concerns the indicators to 
focus on. The classic approach analysts use to adopt is to calculate the “variable worth”.
Let us consider the example below which tracks seven metrics of network quality over a six month period.
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Due to the different scales used for these indicators, the first tasks in order to make them comparable is obviously to apply a 
transformation as explained in chapter 3 on page 245. For that, we opted for a normalisation of the seven variables.
After that, we applied the “variable worth” algorithm which is based on the variability of the metrics. 

The outcomes appear in the chart below. As we can see, Interconnect Link Congestion and % cells > 2% congestion are the 
most discriminant metrics. In other words, these are the indicators that have impacted the most the fluctuations observed in 
the overall quality of the network over the six-month period analysed.
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2. External metrics: classifying network problems

In the telecoms companies where market research activities are correctly organised, the research called GTS (general 
telecommunications survey) or U&A (usage and attitude research) involves a network window in order to collect subscribers’ 
feedback regarding the following:
•  Network coverage evaluation: Global coverage and proximity.
•  Network quality perception: General evaluation, analysis of the problems (type, frequency, period and impact), etc. (*)

The table below presents the results of a GTS conducted in Cameroon in 2008. The subscribers were asked to point out the 
problems they face regarding MTN network. For instance, 68% of subscribers in region A complained about network failure, 
13% of subscribers from region B had a problem of call charge, etc.

The purpose of this example is to show that we can gain a little bit in the presentation of these results.

Region A Region B Region C Region D Region E Region F Region G

Network failure 68 63 82 69 74 65 61
Both parties not hearing each other 21 20 22 18 25 19 28
Difficult to connect 17 16 19 19 15 18 27
Difficult to effect credit transfer 15 17 11 10 9 19 15
Overcharging of calls 15 13 20 13 22 12 12
Call drops during conversation 9 9 9 7 8 10 10
Echoes on the background 9 7 13 12 11 8 7
Credit transfer is successful but no message 
to confirm

9 10 6 6 5 11 14

Poor voice quality 7 8 6 8 9 6 10
Credit transfer not done but message that it 
is successful

7 8 4 6 8 6 3

A factor correspondence analysis has been produced under SPAD in order to observe the proximities between the problems 
identified as well as between the regions affected by these problems.

(*)  See chapter 3, page 200 for a presentation about general telecommunication survey (GTS).
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The key lessons from the graphs are as follows:
•  All the regions are concerned with “network failure” (see position on the right-hand side).
•  Regions C and E essentially face problems of “overcharging” and “echoes on the background”.
•  Region G is particularly concerned with “difficult to connect” and “credit transfer”
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In this section, we try to illustrate with simple examples how analytics can serve in Network department. As already 
pointed out at the beginning of this section, the range of supports Analytics can provide in order to sort Network issues 

is very large and involves features such as network optimisation, BTS profitability, capacity expansion, etc.
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The business objectives of using data mining tools and techniques in the Customer Relations Department are:
•   Measuring, monitoring and improving customer experience holistically across all the customer touch-

points.
•  Detection of behavioural patterns which customers exhibit prior to terminating relationship with the 

company early enough to avert attrition.
•  Identification of internal organisation and technology issues that impact customer experience.

There are several data mining techniques that can be used effectively to monitor the customer experience 
and satisfaction levels continuously. The table presented on the next page gives an idea of which data mining 
techniques are available and how they can be leveraged to address the pain-points in delivering superior 
customer experience.

In order to illustrate how Business Intelligence tools and techniques can support customer relations, we developed two 
practical examples:
1.  Analysis of quality of service metrics: The purpose is to build various groups of classic financial ratios, and to affect some 

companies within the clusters.
2. Analysis of customers’ complaints. 
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Business 
Intelligence 
terminology

Description Techniques (*) Applications in customer relations management

“What if” analysis
(deterministic 
simulation)
 

 Sensitivity analysis. Regression
algorithms.

• What if the call volume goes up by 15% next week?
•  How will it affect ASA, service level, average number of 

calls waiting, number of agents required, agent 
utilisation etc?

•  How much improvement in efficiency (number of 
agents required, service level, etc) can be achieved if 
AUX time is reduced by 10%?

• How much impact CSAT has on customer attrition?
• How sensitive is CSAT to FTR?
•  How CSAT will be impacted if the call volume goes up 

by 15% next week?
• How CSAT will be impacted if AHT is reduced by 10%?
•  How the agent’s training and quality scores impact 

FTR and hence CSAT?

Clustering
(segmentation)

Grouping based on 
the similarity of the 
behavioural 
attributes. 

Self organising
maps (SOM), 
K-Means.

•  Identifying customers requiring similar type of 
assistance.

•  Website and IVR users with similar usage pattern.
•  Identifying agents with similar problems/training 

needs by speciality.

Association and
sequencing

How frequently an 
event is happening 
and in what 
combination.

Association rules. Customer complaints and spare parts consumption 
analysis.
Eg: 70 % of the customers who contacted for complaint A,
also contacted for complaint X within three days.
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There are many metrics regarding quality of service that are monitored every month in the Opcos. Whatever area is concerned 
here (contact centre of service centre), it is important to notice that one can perform some analyses that go beyond the 
necessary but limited reporting.

With the two examples developed on the next pages, we try to illustrate how additional insight can be extracted from these 
metrics. The overall approach adopted is the correlational analysis.

Case 1: Visualisation of the correlation between QoS metrics and products

During this first example, we consider a dataset from MTN Nigeria for November 2010. What is interesting for this Opco is that 
an advanced level of reporting is done concerning contact centre KPIs; as metrics are monitored by product (platinum, gold, 
silver, bronze and standard) according to customer value.

KPIs Average 
CHT

Average 
speed 

answer

% 
Service 
answer

% 
Answer 

rate

Platinum 160 37 97% 92%
Gold 152 63 82% 89%
Silver 170 101 60% 81%
Bronze 182 169 40% 59%
Standard 157 210 26% 27%

A factor correspondence analysis has been produced under SPAD in order to observe the proximities between the products as 
well as between the metrics of QoS.
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A few comments can be made from this mapping; we present just two here.

•  Firstly, it is interesting to notice that the products are clearly aligned from the right-hand side for the high-end users 
(platinum, gold) to the left-hand side for the low-end users (bronze and standard). It is important to check such alignment on 
a quarterly basis in order to be sure that resources are allocated according to the kind of customer.

•  Secondly, it appears that service level and answer rate are the metrics on which the effort is done in order to meet 
expectations from platinum and gold products.
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Case 2: Correlation between overall customer satisfaction and quality of service

The second example is drawn by the fact that practitioners from Customer Relations Departments generally look for the levers 
to play with in order to increase the overall score of customer satisfaction. Although many factors are involved during the 
customer experience journey, it seems possible to establish a significant correlation between customer satisfaction and call 
centre metrics. 

We consider here a dataset from MTN Cameroon for 2007. A customer satisfaction survey was performed every two months, 
leading to a customer satisfaction index ranging from 0 to 100%. And the internal quality of service metrics that appear here 
concern the month that precedes the survey.

A first exploratory analysis has been performed in 
order to make a first assessment about the reality of 
the correlation sought. This factor analysis has been 
performed under SPAD and confirm that the metrics 
that should be maximised (CSI, service level and first 
call resolution) are in the same part of the map 
(right-hand side) whereas the KPIs that need to be 
minimised (delay to answer, CHT and abandonment) 
are on the left-hand side.



355

Analytics to support company’s departments
Customer Relations Department

Once the logic correlation is observed, we can build an equation linking CSI and QOS metrics.

The equation of multiple linear regression has been built under Microsoft Excel.

If you work with Excel 2007, you just have to follow the sequence: data – data analysis – regression. This one appears generally 
on raw 14.

The equation built is presented below, as well as the assessment of its accuracy.

CSI  =  0.015978 ADA  +  0.260259 FCR – 0.000339 CHT – 0.259022 ABAND – 0.192347 SL + 76.4507

The error rate of the model measured with MSE (mean squared error) is very low (1.71%) and confirms the good-fit of this 
equation.

But it is important to notice that if this assessment is done using the same data, the model might fall in the pitfall of over-fitting 
(*), and could lose a great part of its accuracy in the future (low predictive power). That is why, when the dataset is large 
enough, it is recommended to adopt a pure data mining approach by splitting the dataset into a learning set (in order to build 
several models), a validation set (in order to fine-tune them) and a test set (in order to measure their real accuracy).

March May July Sept Nov Jan 
CSI (actual) 78.4 79.0 78.2 79.2 80.1 79.9
CSI (modeled) 78.28 79.03 78.25 79.44 80.06 79.75
Squared error 1.50% 0.10% 0.20% 5.90% 0.20% 2.30%

Once we have obtained the equation that establishes the relationship between CSI and metrics pertaining to quality of service, 
we can set targets for the latest. 

The table below depicts how this works. As we can see, a CSI score around 81% is expected to be achieved if we achieve 
conjointly the following targets: Average CHT of 80 seconds, delay to answer of 25 seconds, % abandonment of 15%, first call 
resolution of 90% and % service level of 80%.

Average CHT Delay to 
answer

% Abandonment First call 
resolution 

% Service 
level

CSI 

Target 80 25 15 90 80
Value -0.02712 0.39945 -3.88533 23.42331 -15.38776 80.97

(*)  See “over-fitting” in chapter 3, page 246.
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A significant amount of complaints from customers are registered every day via sources like call centres, service centres, etc.

Beyond the traditional reporting of these complaints produced by customer relations departments, interesting relationships 
can be discovered with the help of data mining techniques.

The example that will serve to illustrate comes from MTN Sudan Contact Centre. The table below, which ranks the top-10 
complaints, is generally produced every month for the top management of the company.

Top-10 call reasons: Contact Centre MTN Sudan
October November
Top-10 call reasons Total % Top-10 call reasons Total %

1st reason Info about additional services 54,899 15% Complaint about recharge 37,779 13%
2nd reason Complaint about recharge 40,715 11% Info about additional services 34,369 12%
3rd reason One piaster per minute 

promotion
25,656 7% Complaint about offers 21,527 8%

4th reason Call problems 22,604 6% One piaster per minute 
promotion

19,855 7%

5th reason Complaint about offers 20,201 5% Call problems 17,899 7%
6th reason Complaint about credit transfer 14,403 4% Complaint about credit transfer 11,543 6%
7th reason International promotion 13,967 4% PUK code request 11,217 4%
8th reason PUK code request 13,269 4% Info about GSM number 9,734 4%
9th reason Info about GSM number 8,792 2% Complaint about losing balance 8,827 3%
10th reason Complaint about losing balance 8,345 2% International promotion 6,805 2%

From this table, it is possible to build a classic chart that highlights the most important complaints as well as the way they 
evolve. 

As we can see, for instance, complaints regarding “information about additional services” stay the most important, although 
they decreased by -37% from October to November. On the other hand, “complaints about offers” are in the second position 
and increased 7%.

A graph of this kind is obviously another simple aspect of the reporting that is correctly applied from most of telecoms 
companies. We then need to move to another level.
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Links analysis is an approach that aims at identifying relationships among values in a database.

One of the most common approaches to links analysis is association discovery which is designed to determine the relationship 
between events or usage patterns. In other words, “what usage behaviours are likely to appear together for a given kind of 
subscriber?”.  Note that other approaches to links analysis involve sequence discovery and dissociation analysis. And the 
so-called text mining is sometimes considered as a variant of links analysis.

Concerning the insights to extract from customers’ complaints in our case study, we will make use of association rules learning, 
which is a popular and well-researched method for discovering interesting relations between variables. The aim is the 
extraction of useful if-then rules from dataset on statistical significance.

Many algorithms for generating association rules were presented over time: Apriori, Prefix-tree, Eclat, etc.
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In order for the rules to be useful, there are three pieces of information that must be supplied as well as the actual rule:
•  Confidence level (measure of accuracy): How often is the rule correct? This is the proportion of cases where we observe a 

given association. This gives the answer to the question “how often is the rule correct?”.
•  Support index (measure of coverage): This is the proportion of cases concerned by this association. This gives the answer to 

the question “how often does the rule apply?”.
•  Lift is the level of additional information brought by a rule. Then lift should always be above one.

In our example, association rules algorithms have been performed under TANAGRA. And from the top-10 complaints, we have 
selected four categories to focus on: Complaints about recharge, complaints about credit transfer, requests concerning the “one 
piaster per minute promotion”, complaints about call problems. Obviously this is just for an illustrative and tutorial purpose. The 
Business Intelligence analyst could involve more items in the study.

The algorithm selected is called Apriori Prefix-tree. It is very powerful, but its main limitation is that the consequence is limited 
to one item only.

We can observe from the first chart on the next page, that 22 association rules have been detected. For instance:
•  Rule 1: 99.9% of the customers who called for a complaint concerning credit transfer also called for the “one piaster per 

minute promotion”. And the level of this information is 1.37 times above a random estimation.
•  Rule 6: 89.2% of the subscribers who call that have recharge inquiries, are medium-end users; and the lift stands at 135.9.

With the supervised association rule generator, we can focus on a specific “consequence” and look for the different 
antecedents.

As we can see in the second outcome on the next page, four different antecedents are linked to the consequence “complaints 
about recharge”. For instance, according to rule 2, all the customers who call for the “one piaster per minute promotion”, and 
who have call problems, also have recharge problems.
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Use of data mining tools help Customer Relations Managers uncover the systemic relationships that they were not aware of, 
or that they could not recognise before. These tools allow them to see critical patterns of customer experiences that would 
have normally escaped their attention if they had relied on traditional KPIs reporting only.

With the Customer Relations Department, we come to the end of the application of analytics in core departments; those 
which deal directly with the company value proposition: Marketing, Sales and Distribution, Network and Customer 
Relations. We will see in the next two sections that support departments also have traditional critical issues to deal with, and 
for which tools pertaining to Business Intelligence can be quite helpful in order to bring some insights.

In this handbook, we will focus on Finance and Human Resources only.
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In order to illustrate how Business Intelligence tools and techniques can support Finance, we developed three practical 
examples:
1.  Clustering of financial ratios: The purpose is to build various groups of classic financial ratios, and to affect some 

companies within the clusters.
2.  Detection of network fraud: Due to the impact of fraud on company’s revenue, we developed a case that shows how 

Finance (and all the other departments dealing with fraud) can exploit the potential of Business Intelligence in order to 
fight against this issue.

3. Identification of the factors impacting EBITDA margin.
4.  Pricing analysis: Price elasticity being already monitored and analysed in most of telecoms companies, we illustrate how 

the tools from Business Intelligence can bring an insight regarding tariff plans positioning.
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The first idea which comes to mind when we talk about financial analysis is financial ratios. Some of these ratios have been 
presented in chapter 1, but obviously there is a tremendous amount of financial ratios an analyst may consider. In such a 
situation, we need to make use of tools and techniques that enable us to extract insights in terms of correlations, assessment, 
predictions and many other issues. The case study that follows aims at illustrating how Business Intelligence techniques can 
serve financial analysis.

1. Presentation of the case study:
The dataset that will serve for analysis contains 10 MTN Opcos: Afghanistan, Cameroon, Côte d’Ivoire, Ghana, Iran, Nigeria, 
Sudan, Syria, Uganda and Yemen. These Opcos were described via their financial ratios during a year long period, from 2008 to 
2010.

Amid the large panel of financial ratios frequently used in telecoms industry (see chapter 1), we have selected the eight ratios 
below:
•  Gross profit margin
•  Ratio OPEX/revenue
•  Ratio commissions distribution/revenue
•  Ratio interconnect/revenue
•  Ratio marketing OPEX/revenue
•  Ratio network expenses/revenue
•  Ratio labour cost/revenue
•  Ratio PAT/revenue

All these ratios pertain to profitability and operational efficiency for educative purposes, but such analysis can be performed 
with the integration of solvency and liquidity ratios as well. 
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2. Process-flow of the project:

The process-flow of the project as implemented under IBM SPSS Modeler that appears on the next page. This project involved 
the following stages of unsupervised learning: Preparation of the work, modelling, and presentation of the results.

1. Preparation: 
 At this stage, we performed the classic tasks:
 •  Importation of the dataset. 
 •  Definition of the types of variables.
 •  Transformation of the variables using normalisation because of the differences in the scales (marketing ratio below 10%, 

while EBITDA margin generally stands above 25%).

2.  Modelling: 
 A Kohonen-SOMs has been used to classify the financial ratios:
  One of the most interesting aspects of SOMs is that they learn to classify data without supervision. Training a SOM, however, 

requires no target vector. A SOM learns to classify the training data without any external supervision whatsoever. The key 
decision taken here concerned the number of clusters to build: Five.

3.  Presentation:
  A common example used to help teach the principles behind SOMs is the mapping of colours from their three-dimensional 

components – red, green and blue – into two dimensions. Notice that in addition to clustering the colours into distinct 
regions, regions of similar properties are usually found adjacent to each other. 

 A geographical chart completes the presentation of the results.
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3. Outcomes of the project:

The five clusters produced with Kohonen-SOMs are summarised below. Opcos with a similar financial structure end up 
clustered together. 

The hexagonal grid is a unified distance matrix, commonly known as a u-matrix. Each hexagon represents a node in the 
Kohonen-SOM.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

•  Concerns mainly 
EBITDA margin, PAT, 
etc.

•  Seems to be the one 
with the best financial 
performance.

•  Integrates Nigeria, 
Cameroon.

•  Concerns mainly 
gross profit margin 
and interconnect 
ratio.

•  Second best in 
terms of financial 
performance along 
with cluster 3.

•  Integrates Uganda, 
joined by 
Afghanistan, Ghana, 
and Yemen.

•  Concerns mainly 
marketing, network 
and other OPEX 
ratios.

•  Second best in 
terms of financial 
performance along 
with cluster 2.

•  Integrates Yemen  
and Iran.

•  Concerns mainly 
commissions and 
marketing ratios.

•  Financial 
performance is not 
really good.

•  Integrates Syria, 
joined in 2010 by 
Côte d’Ivoire.

•  This cluster is far 
away from all the 
financial ratios.

•  This is the worst 
cluster in terms of 
financial 
performance.

•  Integrates Sudan 
(and previously 
Afghanistan).

NB: In the charts above, the boundaries of the clusters are represented with a black dotted line.
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The 8x6 diagram below is the overall outcome from Kohonen-SOMs, representing the five clusters, as well as the positions and 
the movements of the 10 Opcos selected for the analysis. As we can see:

•  “Cold” colours (green, yellow) indicate high performance, whereas “warm” colours (red, brown) indicate low performance.
•  Trajectories for MTN Opcos also appear in the diagram. And some of them improve their performance substantially from one 

year to another (Afghanistan, Iran), while other are in a bad trend (Côte d’Ivoire).
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The colour information presented on the previous page can then be plotted onto a map of MTN footprint as follows. 
The purpose is:
•  To identify whether there are regional similarities or proximities.
• To observe the regional changes from one period to another.

Such analysis is an unsupervised approach which can serve in a supervised learning project. In the latest case, the purpose 
would be to build a classification model aiming at affecting a new MTN company within a given cluster, knowing its 
financial ratios.

2008 2010
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The issue of telecommunications fraud

Telecommunications fraud is the intentional and successful employment of any deception, cunning, collusion or artifice, 
used to circumvent, cheat, or deceive another person/organisation, whereby that person/organisation acts upon it to the 
loss of his property and to his legal injury.

In Africa alone, it has been estimated that the fraud problem is worth around $8 billion per year. The chart below highlights 
the most important fraud techniques.
 

The table on the next page is a synthetic presentation of the main fraud techniques.

(*)  This section may also be of interest for business risk/revenue assurance and Customer Relations and Network Departments.
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Subscription fraud

A customer opens an account with the intention of never paying for the 
account charges. For instance, he/she applies for a service and once activated, 
immediately uses it for national and/or international calls with no intention to 
pay for the calls made.

SIM cloning

The process consists of the replication of an existing customer’s hardware, 
allowing calls to be made on their account. The legitimate customer will not 
become aware of the deception until he/she receives an inflated bill at the 
end of the month.

International roaming manipulation

Roaming subscriber makes calls on another network as a visitor. Call charges 
are routed via TAP files to the subscriber’s home network. The time delay of 
high call rate identification and notification to home network when roaming 
on another network is exploited by the fraudster.

Clip-on
This technique consists of teeing an instrument across a subscriber’s line 
(parallel connection) and diverting the line (stolen line worker) so that the 
legitimate user does not have access to it.

Stolen line unknown
Limited to providing an unassigned number to a user that does not have an 
account with the network. This can only occur with the assistance of the 
network’s staff.

Call forwarding manipulation
This technique consists of setting up a local number to forward calls to an 
international destination. A local A number dials the call forwarding set 
B number which forwards the call to the C number.

Call-back operators
Involves getting cheaper international calls from a call-back operator (usually 
in another country). The call-back operator just has to have a switching 
capability (PABX) connected to a network (PSTN).
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In this handbook, the focus will be on external fraud techniques. The best way to fight against telecommunication external 
fraud activities, involves fraud detection and prevention. At this point, data mining can be applied by looking for patterns and 
relationships between various data sources.

Case study of fraud detection

In order to illustrate the detection of network fraud, we make use of the same dataset as the one that led us to churn prediction 
in the marketing section, see pages 274 to 285.

Running the project under IBM SPSS Modeler:

Compared with other data mining projects, this process of unsupervised learning is quite simple under IBM SPSS Modeler. 
•  We import the file FraudDetect17-JayJay from Excel.
•  In this example, we have decided to select the top-10 significant variables: Offer, tenure, count_sms, total_value_aspu, 

count_outgoing_call, count_peak, count_offpeak, duration_outgoing, call_length, ratio_P/OF.
•  The choice of unsupervised learning is due to the fact that there is no target variable.
•  We click, drag and connect the node anomaly (from the group Modelling).
•  The results are exported into Microsoft Excel (see draft page 373). As we can see, nine anomalies have been detected.
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Outcome of the project:

In the table on the next page, subscribers have been ranked according to their anomaly index (column M). A subscriber that is 
likely to be a fraudster has an index above 1 and is being affected the code T (true) in column L; the other MISISDN have an 
index below 1 with the code F (false).

In the tags, we provide the reasons why the first two MISISDN might have been detected as anomalies.
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Anomaly 1: The 
ratio peak/offpeak, 
for this MISISDN, is 
ridiculous: 0.21, 
compared with the 
other MISISDNs 
that stand above 
1.00.

Anomaly 2: ASPU 
seems minored 
($7) when we look 
at the number of 
calls (38) and SMSs 
sent (326). This is 
the kind of 
situation that 
might lead to 
fraud.
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As presented at the beginning of this case study, we decided to adopt an unsupervised learning approach. But it is also 
possible to go beyond that and adopt a supervised learning modelling leading to the determination of rules such as:
“Subscribers who have a price plan that makes international calls expensive, and who display a boom in international calls, are 
likely the victims of cloning fraud”.

For that, we need to follow the process below:
•  Building of the clusters of MSISDN that have the same anomaly profile.
• Sampling of the dataset (learning, validation and test samples), once the target variable has been set. 
•  Building of a classification model (using decision trees, neural network, logistic regression, etc).
•  Affectation of all the current and new instances in the pre-determined clusters (scoring process).

As you may notice, this process is quite similar to a segmentation project, like the one developed in the marketing section, 
pages 292 to 301.

Coming back to the fight against telecommunications external fraud, the process will consist of three steps:
1.  Detection of an account that might be a potential fraudster, with the help of various data mining approaches (deviation 

detection, proximity analysis, etc).
2. Blocking of the call and/or deactivation of the account.
3.  Opening of an investigation, which will result in a call to the customer in order to verify the legitimacy of the account 

activity.
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One concern Finance Departments generally worry about has to do with the reasons why some telecoms companies perform 
well in terms of financial indicators, while others do not. Various approaches are available in order to sort out this kind of issue.

Over the pages that follow, the focus is put on EBITDA margin – the purpose is to identify the factors which separate the 
companies with good EBITDA margin from those with bad EBITDA margin.

The example is taken from the dataset of MTN Group for 2010. And the process-flow of the project (run under IBM SPSS 
Modeler), as well as the key outcome are presented on the next page.

1. Process-flow of the project:

The approach adopted is supervised learning-classification which consists of a target-variable (EBITDA margin) that needs 
explaining by a panel of input variables (*).
•  The target variable needs to be a binary one. So EBITDA margin is split up in two classes: The Opcos with good EBITDA 

margin (above 40%), and those with bad EBITDA margin (below 40%).
•  The dataset has 20 instances (MTN Opcos excluding Botswana), and 19 input variables (see listing in the table on the next 

page).
•  The input variables are normalised in order to sort out the issue regarding the various scales (for instance market share 

ranging from 20% to 100%, while RGS ranges from 220,000 to 32 million subscribers).

The classification model used is decision trees (CART), because we want to get easy readable results.

(*)  This kind of process has been widely developed in the “marketing” section; refer to page  267 to 318.
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1. Mobile penetration 11. ARPU 

2. Market growth 12. Effective tariff rate

3. Competition (HHI) 13. MOU/user

4. Shareholding 14. Brand health score

5. MTN penetration 15. Ratio COS/revenue

6. MTN market share 16. Ratio OPEX/revenue

7. MTN’s RGS 17. Commissions/revenue

8. Ratio postpaid/RGS 18. Marketing OPEX/revenue

9. MTN’s net additions 19. Network OPEX/revenue

10. Churn rate

2.  Main outcome from IBM SPSS 
Modeler:

The decision tree built is presented in the 
chart. As we can see:
•  The first factor that splits the classes of 

EBITDA margin is the cost of sales ratio: All 
the Opcos with a ratio COS/revenue 
above 28% have a low EBITDA margin.

•  For the other, the Opcos with market 
share below 40.5% have a low EBITDA 
margin.

To sum up; despite the existence of 19 input 
variables selected, we observe the following 
rule: “Opcos with COS/revenue below 28% 
and market share above 40.5%, have a good 
EBITDA margin”.
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3. Outcomes from SAS Enterprise Miner:

For a comparative purpose, we performed the same analysis using SAS Enterprise Miner.

The algorithm for decision tree is CHAID, and we can observe (looking at the tree of the English rules) that we get almost the 
same results as with IBM SPSS Modeler. The classification is the same, the only differences concern the thresholds: 27.96% 
compared with 27.998% for the ratio COS/revenue, and 41.34% compared with 40.54% for the market share.
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Once the monitoring of pricing features (*) has been correctly done, we can move to effective pricing analyses which concerns 
two areas: Price elasticity-importance and tariff plan positioning.

Tariff plan positioning can be analysed from an external perspective involving the comparison with competitors; or from an 
internal perspective which considers the relationship with company’s metrics. The latest approach is more adapted to the 
Finance Department.

The example developed below concerns the tariff structure of MTN Zambia in 2009. The purpose is to identify the relationship 
between the different tariff plans and various indicators and/or parameters useful for Finance Managers: ARPU, effective tariff 
rate, unitisation factor, actual and billed minutes of use, number of calls per user.

Tariff plans Nber Calls Actual mns Billed mns ARPU Call 
duration

ETR Unitisation

Standard on-net peak 6.2 6.5 9.7 2.0 63 0.20 150
Standard on-net off-peak 5.4 20.1 22.8 1.2 223 0.05 113
Standard off-net peak 6.0 5.7 8.9 2.9 57 0.33 156
Standard off-net off-peak 4.2 4.4 6.7 1.7 63 0.25 151
Absolute on-net peak 3.2 3.3 5.0 1.0 62 0.20 150
Absolute on-net off-peak 6.3 55.0 57.8 1.7 520 0.03 105
Absolute off-net peak 3.9 3.7 5.8 1.4 56 0.24 159
Absolute off-net off-peak 3.0 3.3 5.0 0.9 65 0.17 150
Per second on-net peak 7.4 4.4 4.4 0.9 36 0.21 100
Per second on-net off-peak 7.3 5.5 5.5 0.7 46 0.12 100
Per second off-net peak 11.6 5.9 5.9 1.7 31 0.28 100
Per second off-net off-peak 11.5 7.1 7.1 1.2 37 0.17 101
Mahala on-net peak 10.5 10.9 10.9 1.6 62 0.15 100
Mahala on-net off-peak 12.0 35.0 35.0 1.6 176 0.05 100
Mahala off-net peak 11.2 6.2 6.2 1.7 33 0.28 100
Mahala off-net off-peak 10.3 6.5 6.5 1.5 38 0.23 100

(*)  Pricing features concern all the visible (call rate, effective tariff rate, data tariff, etc) and invisible (access period, bonus, credit transfer, etc) price 
parameters. See Business Intelligence Handbook.
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A factor correspondence analysis has been produced under SPAD in order to observe the proximities between the tariff plans 
and the financial parameters. Some of the comments, that we can imagine from the map below, are that:
•  There is a strong correlation between call duration, and minutes of use (actual and billed).
•  Low effective tariff leads to high usage (minutes of use), implying high price elasticity.
•  Unitisation factor is obviously negatively correlated with per second tariff plan.
•  Standard tariff plans seem to have the highest ARPU.
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In this section, we tried to illustrate with simple examples how analytics can serve the Finance Department. But as we will 
see in the next section, other Departments, not directly involved in the definition of the company’s value proposition, may 
also be interested in the support that Business Intelligence could provide.
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6. Issues regarding human resources

7. Issues regarding overall Group
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People are generally worried about the place of analytics in the Human Resources Department.

It is important to bear in mind that you need to know your current state of performance before you can look at a means to 
improve it. Measurement provides you with information on the status of any performance. It represents a feedback mechanism, 
indicating what is working well and what is not. What HR metrics represents is a comprehensive analysis of key indicators; 
focused on the HR structure, HR processes and activities, financial expenses, and time spent by an organisation. It seeks to 
provide detailed information on the effectiveness and efficiency of an organisation’s HR management system in comparison to 
the overall organisational performance. In essence, HR metrics portrays the HR function’s contribution to the organisation. 

Various HR metrics are presented in chapter 1, pages 56 and 71. And statistical techniques pertaining to Business Intelligence 
are of great help in monitoring and analysing these metrics, via activities like: Determination of trends, correlations, etc. Such 
tasks are already performed in most telecoms companies. What we would like to point out is the necessity to move to the next 
level: Data mining.

It is important to start by noticing that data mining is not really about trending. Data mining takes multiple, pertinent datasets 
and business rules into account, and then uses mathematical techniques to really understand the factors behind an issue, and 
to make contextual and actionable predictions about the future behaviour. Metrics focus on tracking what was. Data mining 
can extend this to “what will be” and “what if”.

Then performing statistical analysis for metrics, is like saying who didn’t perform well, while data mining can help you predict 
who will perform well and why will he/she perform well. 

(*)  Data mining is the generic term that will be used to represent all the related ones: Statistical modelling, predictive analytics, etc. The reader can get 
more explanations about these techniques in chapter 3, pages 215 to 248.
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Data mining answers what will happen, why it will happen and when it will happen. Imagine HR being able to predict which 
new employee has the highest probability of turning out to be a top performer and then using the organisations’ resources to 
nurture that talent.

Another example may concern turnover. Just knowing that 8% of the employees leave, does not make that data actionable. 
You need to know which 8% of the employees leave and why they leave? For starters, it may help to classify people into 
different groups, where each group is defined by a specific set of characteristics with respect to attrition. Data mining can do 
this segmentation for you, using the data and knowledge already residing in your organisation. It can tell you which group has 
the greatest probability of leaving, which group has the next highest probability, etc. A process of predictive root cause analysis 
can then identify, quantify, and rank the primary drivers responsible for attrition among each “at risk” group. 

You can use data mining similarly to predict which aspects of HR service-delivery contribute the most to an employee’s length 
of service with us (variable importance), top employees with strong team spirit, aggressive behaviour in the workplace, etc.

From customer relationship management to employee relationship management:

If we adopt a marketing approach, we can build a significant and interesting analogy between customer relationship 
management (CRM) and employee relationship management (ERM).

While CRM can be defined as a process that manages all the interactions between a company and its customers during their 
whole lifetime, ERM can be seen as the process that manages all the interactions between a company and its employees 
through the cycle “recruitment – development – retention”.

The diagram on the next page illustrates how Business Intelligence approach (according to the data mining insights elaborated 
on above) can have a significant role to play in this process.
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Recruitment Development Retention

Find out the potential best 
employees in the work 
marketplace.

Optimisation of 
employees’ performance

Keep all the performing 
employees.

•  Identification of 
potential high- 
performing employees 
to hire.

•  Determination of the 
factors that enable 
employees to do their 
best.

•  Segmentation of the 
employees’ database 
according to their  
expectations, 
behaviour and 
socio-professional 
characteristics.

•  Identification of the 
factors behind 
turnover.

• Predict absenteeism.

•  Identify risky 
employees.

Build an effective employee value proposition.

Phase

HR problem 
(or business 
problem)

BI problem 
(or analytical 
problem)

Utilisation of 
the outcomes

As this handbook is just a medium used to illustrate the support Business Intelligence could bring to human resources, we 
will not focus on statistical tools that help analyse HR metrics (trends, correlations, etc). Rather, we will develop a case study 
that aims at illustrating how we can apply a data mining approach in order to extract insights that could serve HR decision-
makers.

The diagram of employee relationship management:
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Presentation of the case study

This case study describes the situation of a middle-sized telecom company (623 employees) that has performed an employee 
satisfaction survey.

The initial database involves 478 employees who responded to the survey, and 24 variables. 21 of them concerned the 
questions of satisfaction, and four concerned the signaletic of the employee (see next page).

Another database has been developed in order to integrate variables that would be involved in the prediction modelling 
phase.

In this case, we go through three stages:
1.  Basic outcomes regarding descriptive statistics of employee satisfaction: At this stage, we present very shortly the kind of 

charts generally produced during the satisfaction surveys. This is due to the fact that such tasks are generally quite correctly 
executed by HR departments in telecoms companies.

2.  Intermediate outcomes regarding summarisation and segmentation: The purpose is to see how many variables can be 
integrated in a model in order to get more insights regarding the description of the employees.

3.  Advanced outcomes regarding predictive analytics: Here we reach the stage of effective data mining by predicting which 
employees are likely to leave. The outcomes will serve to develop an employee matrix highlighting the risky zone (high 
performing employees likely to leave).
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Factors considered for categorising the employees:

❏ Department
❏ Gender
❏ Age
❏ Seniority
❏ Salary grade

Factors considered for measuring employee satisfaction:

Personal satisfaction Department Career and Compensation

❏ Personal accomplishment
❏ Work responsibility
❏ Learning new skills
❏ Contribution towards organisation

❏ Planning for departmental objectives
❏ Goal setting
❏  Organisational structure and 

functionality
❏ Team spirit

❏ Salary 
❏ Recognition
❏  Health and retirement 

benefits

Superiors Organisation Training and Resources

❏ Leadership
❏ Feedback on work
❏ Evaluation of job
❏ Communication

❏ Performance review
❏ Reward for innovation
❏ Implementation of policies
❏ Satisfaction workplace

❏ Training as per need
❏ Provision of resources
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1. Basic outcomes: Descriptive statistics from employee satisfaction survey

The presentation of the results of a survey always starts with descriptive statistics which are classified as:
•   Graphical descriptions in which we use graphs and charts to summarise data. These graphs may take many shapes: 

Pictograph, bar and column graph, histogram, line graph, pie chart, radar chart, box-plot, scatter-plot, cartogram, etc. The 
purpose of graphical descriptions is to clearly show any trends or differences in the data.

•   Tabular descriptions in which we use tables to summarise data. Nevertheless, this method is essentially used for the annex in 
order to ease the reading of the full body of the research report.

•   Summary statistics in which we calculate certain valued statistical indicators to summarise data. These indicators are grouped 
into four categories: Metrics of central tendency (mean, median, mode), metrics of variability (standard deviation, variation 
coefficient, etc), metrics of position (skewness), metrics of flatness (kurtosis).

It is important to say something about the sample. Ideally, an employee satisfaction survey should take the shape of a census; 
then the accuracy of the results could be almost maximised (when we exclude non-sampling errors). But in real life, many 
employees do not respond. Then it is recommended to perform the following two tasks:
•   Calculate the error margin linked to the final sample (those who have responded).
•  Present the level of accuracy of the results in the charts and tables.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 

rese
rv

ed.

Performance Management 
in Telecoms

Simulator pack

The CD included at the end of this handbook contains a “market research tips” module that integrates the 
calculation of the optimal sample size.
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In this example, customer satisfaction index 
stands at 3.1; that is 62.3%.

This overall results can be split through many 
criteria with the help of 2-D or 3-D charts. The 
various dimensions concerned can be:
•  The variables of profile (department, seniority, 

age, salary grade, etc).
•  The 21 variables of satisfaction (recognition, 

team spirit, leadership, salary, etc).

In addition, comparisons can be made versus a 
previous survey, pre-determined targets, similar 
companies, etc.

For illustrative purposes, we present two 
outcomes regarding descriptive statistics for this 
survey; but the full report may have dozens and 
dozens of graphs and charts.
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2. Intermediate outcomes: Summarisation and segmentation

With summarisation and segmentation, we enter the field of multivariate analysis. When there are many variables in a research, 
there are two ways to exploit the information they provide:
•  The first solution is to reduce the variables to a smaller set of factors (dimensions), while keeping the maximum of 

information; this is the purpose of factor analysis. Factor analysis  finds relationships or natural connections where variables 
are maximally correlated with one another and minimally correlated with other variables, and then groups the variables 
accordingly. The output may be a mapping, a dendogram or a set of connections. This part of a data mining project is also 
called Exploratory Data Analysis (EDA).

•  The second solution, which sometimes follows the first one, consists in reducing the large data set to meaningful subgroups 
of individuals. The division is accomplished on the basis of similarity of the individuals across a set of specified characteristics. 
This is the purpose of clustering. This approach is basically used for segmentation. Sometimes clustering is performed not so 
much to keep records together as to make it easier to see when one record sticks out from the rest.

In this section, we intend to show how additional insights can be extracted from an employee satisfaction survey beyond the 
traditional descriptive statistics. But before performing these analytical tasks, one fundamental question has to be pointed out: 
“Are all the variables useful for the analysis?”
The importance of this question becomes obvious when it comes to looking at issues like the redundancy between some 
variables, the consumption of technical resources, the false increase of accuracy, etc.
Concerning our case study, the two graphs that follow confirm that some of the variables should be removed from the coming 
analyses.
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The second graph below shows the weight of 
each variable in the variations of the overall score. 
In other words, the first variables are those for 
which we observe a lot of differences in the 
responses given by the employees. The other 
variables are relatively stable and do not bring 
significant information concerning the difference 
from one employee to another.

It appears that the analyses that follow could 
make use of 13 variables instead of 21, while 
keeping almost the same level of accuracy: From 
“work_responsibility” and “team_spirit” to 
“recognition” and “salary”.

The first graph confirms this conclusion; and we 
can see the slowdown from the variable “salary” 
there.
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2.1. Summarisation with factor analysis:

When there are many variables in a research design, it is often helpful to reduce the variables to a smaller set of factors 
(dimensions), while keeping the maximum of information; this is the purpose of factor analysis. Factor analysis begins with a 
large number of variables and then tries to reduce the interrelationships amongst the variables to a fewer number of clusters 
or factors. 

A traditional approach regarding techniques of factor analysis involves Principal Components Analysis, Factor Correspondence 
Analysis, Multiple Correspondence Analysis, Factor Discriminant Analysis, etc. Principal Components Analysis is an independent 
technique, in which there is no dependent variable. The independent variable needs to be continuous. Factor Correspondence 
Analysis is a technique which provides for dimensional reduction of object ratings on a set of attributes, resulting in a 
perceptual map of the ratings. So, both independent variables and dependent variables are examined at the same time. 

Another approach involves techniques such as Links Analysis is an approach that aims at identifying relationship among values 
in a database. In this category, we find techniques like Links Analysis and Structiral Equations Modeling.

Another advantage not to neglect concerning summarisation is that it saves the number of charts and tables we generally 
observe in a full report for this kind of research. And it makes it possible to focus directly on the key information.
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2.1.1.  Process flow of the project (HR-JayJay-21)

The process flow of our project of summarisation as developed under Tanagra involves the following steps:
1. Descriptive statistics regarding the 13 original quantitative variables selected for the analysis.
2.  Detection of outliers to be removed from the analysis, or for which specific treatment is requested. In our example, no outlier 

has been detected.
3.  Descriptive statistics regarding the qualitative variables. In this category, we have variables of categorisation (gender, 

department, age, etc), and categorical variables built after discretisation of quantitative variables (level of satisfaction for 
instance).

4.  Characterisation of the groups of qualitative variables using the 
quantitative ones.

5.  Implementation of two factor analyses: a Principal Components Analysis 
using the 13 quantitative variables, and  Factor Correspondence 
Analysis using all the variables.

The process flow that appears here concerns the whole multivariate 
analysis project. So the node K-means will be used later.
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2.1.2.  Outcomes of the summarisation

As said on page 389, the outcomes for a summarisation can take various shapes. A map is generally the most commonly used.
In our example, the map below depicts the positioning of the categorical variables according to the two first dimensions 
detected by the Principal Components Analysis. 
In this chart we can see for instance that:
•  Satisfied employees are mainly new staff from Human Resources; while old employees or staff from Sales and Network are 

globally not satisfied.
•  People from Finance and high-performer employees have a strong team spirit.
•  Employees who left the company are those who were low performers with a poor team spirit.
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2.1.3.  Another approach of summarisation

Another shape the outcomes of a multidimensional analysis could take is about links. 
For our case study, we used a technique called Structural Equations Modeling (SEM).
SEM is useful in this kind of analysis for three particular reasons:
•   Many variables regarding brand are latent. By using SEMs with multiple indicator variables, you can model important latent 

variables while taking into account the unreliability of the indicators.
•   Customer evaluation, perception or behavior measures may have low reliability, and failing to take this into account can hurt 

you. Then the idea is to try modeling unreliability using SEMs, and thereby take unreliability into account explicitly.
•   SEM can be a powerful method for dealing with multicollinearity in sets of predictor variables.

In the outcome above, Structural Equations Modeling highlights the relationships between four measures: contribution to 
company performance (as perceived by the employee), effective performance of the employee (as assessed by his/her line 
manager), employee satisfaction and employee loyalty.
•   We can observe for instance a positive and strong association between employee satisfaction and loyalty, as well as between 

effective performance and satisfaction.
•   On the other hand, we cannot conclude to a clear relationship between contribution and performance or satisfaction.
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2.2. Segmentation with clustering:

Before we start, let us clarify the concept of segmentation.

From a marketing point of view, customer segmentation is the practice of dividing a customer base into groups of 
individuals that are similar in specific ways relevant to marketing; such as age, gender, interests, spending habits, and so on. 

This approach is purely conceptual. But from a technical point of view, it is important to distinguish segmentation 
techniques from clustering techniques.

In segmentation, we divide something into pieces according to pre-determined criteria; for instance age, salary grade, 
seniority, etc.

In clustering, we organise objects into groups whose members are similar in some way, and based on many criteria.

Funny speaking, clustering is finding borders between groups; segmenting is using borders to form groups.

In this case study, we used clustering approach in order to build micro-segments that could be addressed with specific 
employee value proposition.

The process flow of employee segmentation building, as performed with TANAGRA, is depicted in the diagram on the next 
page. The four big steps are then:
1.   Importation of the dataset and definition of the role of the variables.
2.  Application of various clustering techniques: Here we have selected K-Means (see detailed description of this technique 

page 232)
3.    Description of the clusters: We have decided to produce four clusters. Note that you can decide to build a larger number of 

clusters respectful of the minimise size of the cluster. Actually, while trying to extract five clusters, we observed that one of 
them had only 17 employees (less than 4% of the total base!).

4.    Visualisation and summarisation of the clusters using principal components analysis.
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The chart on the next page presents the proximity between the four segments we asked the program to build for us. Within 
each segment, the dots represent the micro-centroids. As we can see:
•   Segment 2 (green triangles) is closed to segment 3 (yellow) but far from segment 1 (red).
•   Segment 2 seems to have the lower concentration amid the four segments. This means that some outliers may appear in this 

group.
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Once the clusters (or segments of employees) 
have been built, we can describe them in order 
to:
•   Highlight what distinguishes one cluster from 

another.
•   To identify the factors to lever for an actionable 

employee value proposition.

We will focus on the first step: The description of 
the segments. When we look at the tables below, 
as well as the one on the next page, we can 
observe for instance that:

•   Segment 1 is constituted of employees with 
the best score of satisfaction (3.87). Most of 
them are working in HR or Finance 
Departments, and they are relatively new in 
the company (3.7 years). Their satisfaction score 
is pulled up by factors like personal 
accomplishment, work responsibility or health 
benefits. But compared with the other, they are 
behind in terms of training attended.

The same frame of description has to be done for 
the other segments.

Once this step has been achieved, we need to 
affect each employee to the segment belonging 
to him/her: This is the scoring. These tasks will be 
performed at the end of the next section, 
page 406.

NB: For a deeper illustration of segmentation project, the reader may refer to the section concerning “marketing” where another example of 
segmentation is developed.
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3. Advanced outcomes: Predictive analytics

The purpose of this section is to build a model that could predict, with a given level of accuracy, the behaviour of the 
employees on the so-called “target variable”. In our example, the target variable is turnover. So the Business Intelligence 
question is: “What are the employees likely to leave?”. But other target variables could have been used according to the issue to 
be sorted out: Detection of high-performing employees, identification of “champions” that could serve in leading HR initiatives 
across the company, etc.

Two approaches are available in order to detect these employees:
1.  What employee says (statistical approach-questionnaire-based): This method, based on the answers provided by the 

employees, has the advantage of simplifying, but also the disadvantage of this low accuracy.
2.  What employee does (modelling via data mining approach-past-based): This approach is more analytical and complex, but 

produces the best results when we look at the accuracy and the actionability. The box below summarises this approach.

In order to perform this kind of project, we have to include additional variables in the original dataset. Then we’ll have three 
categories of variables:
• Target variable: Left (Y/N)
•  Input variables 1: Department, salary, position, gender, seniority, age, previous experience, academic background, training 

attended, etc.
• Input variables 2: They are the 13 variables kept due to their significant explanation power.

Modelling (in data mining) is simply the act of building a model, in one situation where you know the answer, and then 
applying it to another situation where you don’t.

The process involves four main stages:
1.  Sample the database, and then sub-sample it (learning, validation and test samples).
2.  Learn (build a model of clustering, prediction or detection) from the learning sample.
3.  Fine-tune on a validation sample, and test the accuracy of the best model on another sample.
4.  Deploy the model by scoring the new instances (cases). (*)

(*) For more details about data mining approach, see chapter 3, page 228.
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3.1. Process-flow of the project: 

The process-flow of this employees’ leave prediction-modelling using TANAGRA is depicted on the next page. We can observe 
the following steps regarding the data mining process.

1.   After being imported into TANAGRA, the sample dataset is described via classic techniques of descriptive statistics in order 
to obtain a preliminary understanding of churn phenomenon: Proportion of churners, ranking of the factors that have an 
impact on churn, etc.

2.   The sample has been partitioned between:
 •  A learning sample (60%), aka training sample, that helps to build the various models. Note that with TANAGRA, this 

sample is split into two sub-samples: One for effective learning, the other for validation in order to prevent a modelling 
node from overfitting the training data.

 •  A test sample (40%) that will be used to assess the accuracy of the model on an independent sample.

3.   A phase of data preparation is implemented before the utilisation of the models. The key tasks of this phase concerns the 
imputation of missing values and the transformation of the variables.

Imputation of missing values: 
This task is very important before using approaches like neural networks or logistic regression because they ignore observations 
that contain missing values. Fortunately in this example we don’t have missing values. If he/she needs a situation of missing 
values to treat, the reader may refer to the example of churn prediction modelling in the marketing section, page 275.

Variables transformation:
The issue of variables transformation is due to the fact that input data can be more informative on a scale other than that on 
which it was originally collected. For example, variable transformations can be used to stabilise variance, remove non-linearity 
or to counter non-normality. 

We decided to select the variables with a strong skewness, and to apply a log transformation.

4.  For the effective stage of modelling, we decided to make use of three approaches (*):
 Decision tree: C4.5 algorithm.
 Neural network: Multilayer perceptron.
 Memory-based reasoning (aka K-Nearest Neighbours).

(*) For the definition of these approaches, please refer to chapter 3, page 228.
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5.   Each of these models produced outcomes regarding leave rules, and they were compared in terms of accuracy and 
prediction power in order to select the best one, using both the learning sample and the validation sample.

6.   We will then apply the scoring process in order to produce a leave probability for any employee of the whole database.

On page 226, we raised the following question: “Why are there so many different models?”

And the answer was that each method has its advantages and disadvantages regarding factors such as the size of the dataset, 
the types of patterns that exist in the data, whether the data meet some underlying assumptions of the method, how noisy the 
data are, the particular goal of the analysis, etc. 
It is therefore recommended to apply several different methods and to select the one that looks most accurate according to 
given assessment criteria.
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Outcomes: Exploratory data analysis 

In this book, we present only the outcomes of 
the Decision Tree (C4.5) model because they 
are easily understandable by the reader. But 
obviously each of the other models selected 
(Neural Network and Memory-based 
Reasoning) produced some outcomes.
Concerning the rules that help to detect 
employees likely to leave, as we can see in this 
diagram:
The three key predictors identified by C4.5 
algorithm are personal accomplishment, work 
responsibility and team spirit.
An employee who is not satisfied in terms of 
personal accomplishment and work 
responsibility (score below 2.5 out of 5) is quite 
likely to leave.
A wise reader might observe that 17 
descriptors appear instead of 13. The reason is 
that variables of categorisation (age, tenure, 
etc) have been added to the normal 
predictors.
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Models comparison:

The three turnover prediction models built (decision tree, memory-based reasoning, neural network) are then compared in 
order to select the best one, using the validation sample.

A lot of criteria can be used for the selection. Some of them are statistical metrics: Average squared errors, misclassification rate 
(based on confusion matrix), etc. Other take the shape of a graph: ROC chart, lift curve, etc.

On the next page, we present two examples of the outcomes of models comparison: Confusion matrix (like the one used in 
network section) and lift curve (previously used in marketing section).

From the three confusion matrices, we observe that neural networks has the lowest error rate (4.2%) followed by decision trees 
(7.69%) and finally K-Nearest Neighbours (11.19%). According to that, we decided to select neural network-multilayer 
perceptron as the model to use for the detection of employees likely to leave.

When we look at the lift curve for neural network-multilayer perceptron model, we can observe that identifying employees 
from a directed sample of 30% of the total base will produce 2.13 as much effectivity as a random choice. In other words, 
instead of applying a retention and rewarding programme to the whole base, it is possible to select 30% of the total staff and 
reach 64% of those likely to leave, and then save a lot of money. 

NB: It is nevertheless important to say that the final decision is less simple because HR Department has to perform a trade-off 
between false positive and false negatives. 

In addition to the highly desirable true positives and true negatives that are produced, there are two issues to deal with:
• False positives (an employee expected to leave will stay in the network). 
• False negatives (an employee expected to be loyal will finally leave). 

Such errors are linked to the probabilistic nature of behavioural signals.

The company will have to make a trade-off regarding the following questions: Are the consequences of a false negative (an 
employee who left was not detected and the company loses money if he/she was a high-performing employee) much larger than 
the consequences of a false positive (the company spends a lot of money in a retention and rewards programme targeting loyal 
employee)? 

This level of detail will not be developed here, but the reader may refer to “marketing” and “network” sections for more details.



405

Analytics to support company’s departments
Human Resources Department

A wise reader might notice that concerning C4.5 the sample below is smaller than what appears page 403 (143 compared with 
335). This is simply due to the fact that the learning sample has been used on page 403, but the comparison is done with the 
test sample.
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Outcomes: Scoring

The phase of model deployment concerns the scoring of new observations (new dataset) based on the leave rules of the best 
model. In other words, what will the probability be of a given employee to leave before the end of the year?
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3.2. The same project using another software: SIPINA
 
As said many times throughout this handbook, different models and different software can be used in order to perform a 
data-mining project. We present for illustrative and tutorial purposes two outcomes provided by another set of free data-
mining software: SIPINA. This software is chosen in order to go through a wide range of software from which the reader might 
have to select the most suitable for him or her.

The approach is globally the same as in any data-mining project of prediction. So we’ll focus on two that require specific 
explanations.

1.  Concerning the choice of the classification model, we selected Decision Tree (C4.5) for the same tutorial purpose as said for 
the previous approach: the production of business rules are easy to understand for the reader. The confidence level has 
been set at 25. On the left in the diagram on the next page appear the 13 predictors identified as the most discriminant on 
page 390. 

2.  Regarding the stage of model assessment, we decided to build a Lift chart as well as a ROC curve. As a reminder, the Lift is a 
measure of the effectiveness of a predictive model calculated as the ratio between the results obtained with and without 
the predictive model. Lift chart indicates how much better the model performs compared to the baseline model (randomly 
generated predictions). 
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The rules that help to detect employees likely to leave appear on the right in the diagram. As we can see:
•  The four key predictors identified by C4.5 algorithm are personal accomplishment, work responsibility, team spirit and 

recognition. Compared with the results provided by the first software (Tanagra), we observe the addition of “recognition” as 
an important predictor. This is simply due to the fact that we have selected a higher confidence level in this case in order to 
include the most people likely to leave. That is why we have 7 rules compared with the 4 rules presented page 403.

•  For instance rule 1 indicates that an employee who is not satisfied in terms of recognition (score below 1.5 out of 5) is quite 
likely to leave. Rule 2 shows that if recognition is above 1.5 and personal accomplishment is below 1.5, the employee is quite 
likely to leave.
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Lift chart indicates how much better the model performs compared to the baseline model (randomly generated predictions). 
Hence, cumulative Lift chart is a visual aid for measuring model performance. The charts consist of the Lift curve for each model 
and the baseline. The greater the area between the Lift curve and the baseline (the horizontal line), the better the model.
In our example, we can observe that the model performs quite well compared with a random identification of employees likely 
to leave.
For instance with this C4.5 model, selecting 25% of the employees from the total headcount will allow us to identify about 92% 
of the employees likely to leave. 
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3.3. Employees strategic matrix:

As we did in the section concerning marketing (customers strategic matrix), we have to build a map representing the 
employees according to an indicator of their value (performance score) and a metric of their loyalty (probability to leave). This 
chart serves in the identification of the type and level of effort to allocate to each category of employee.

In our example, we binned the performance score (1 means from 0 to 1.2 means from 1 to 2, etc), but a detailed map might be 
really dense and scattered.

Risky employees:
This quadrant 
contains high- 
performing 
employees who 
have the intention 
to leave.

Specific attention 
should be given to 
these employees 
as their attrition 
could have a 
strong negative 
impact on 
company’s 
performance. 

Golden 
employees:
This quadrant 
contains high-
performing 
employees who do 
not intend to leave.

Do not offer 
service:
This quadrant 
contains low 
performing 
employees who 
have the intention 
to leave.

Marginal value 
employees:
This quadrant 
contains low- 
performing 
employees who do 
not intend to leave.
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An issue HR departments used to face is the implementation of people development programs via training. CEOs and CFOs 
generally argue about the pressure on OPEX and the lack of guarantee that the investment in training will lead to the results 
they are looking for and that sending the employees to training will reduce the work force during the period, etc. 
Then you have to convince management that the money and effort for this training plan are well spent and by investing in 
training we will increase our revenue or reduce cost significantly. And for that, it is important to calculate training Return On 
Investment (ROI). The process to follow involves the four stages presented below.

1.
Define the  

reasons and goals 
for the training

The reason to train staff is so they will learn to do their jobs better, learn new skills or 
technologies that can be applied to the company’s goals, or to prevent forms of company loss.

2.

Make the  
necessary 

measurement 
and convert  
it to money

Measurements can be tangible or intangible and are frequently referred to as “hard data” and 
“soft data.” Hard data is quantitative, statistical, number-oriented and easily translated into 
monetary values. Soft data is qualitative and refers to intangible benefits that are subjective 
and thus are more difficult to measure and translate into monetary values 

Examples of  “Hard” Data:
•  Productivity measures (quantity or market value) 
•  Quality measures (number of rejects or cost of rejects) 
•  Materials costs (amount per unit of production or amount of waste or scrap) 
•  Labour hours and costs per unit of production 
•  Hours of “down time” due to equipment failure, etc 
•  Workers compensation claims due to injuries or illnesses
•  Time required to fill vacant positions 
•  Time required to fill an order in respond to a telephone call, resolve a 

complaint
•  ARPU, AMPU, etc
•  Market share
•  Customer satisfaction index

Examples of  “Soft” Data:
•  Improved job satisfaction 
•  Improved teamwork 
•  Increased organisational 

commitment 
•  Improved succession planning 
•  Increased communication regarding 

career paths 
•  More clearly defined promotion 

opportunities 

Appendix: About the calculation of ROI of trainings
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3.
Determine how 

much the training 
costs

Course Development - needs analysis, design, writing, illustrating, validating tests and 
evaluation instruments 
•  Wages and salaries of HR staff, instructors and trainees
•  Loss of revenue while trainees are involved in training activities 
•  Cost of instructional materials 
•  Cost of equipment and facilities 
•  Administration - marketing, scheduling, registration, testing, documentation copying 
•  Logistics – lodging, meals, tips, refreshment breaks, and shipping costs 
•  Travel cost if the training is abroad

4.
Verify the  
amount of  

return

•  Total benefits: include money saved by the organisation, money made, and anything that 
adds directly or indirectly to the bottom line 

•  Total costs: include all direct and indirect costs of the training program “fully loaded cost”
•  The formula is: ROI = (total benefit – total costs)/total costs
In a pure financial perspective, it is recommended to calculate the time value of money.

This section served mainly to point out the importance of analytics (and then Business Intelligence tools and techniques) in 
order to enable Human Resources departments to gain a little more insights.
Carrying out all HR metrics presented in Chapter 1, pages 56 and 71, is important; this is the first step in assessing HR 
performance.
But in order to conduct real analytics, it is critical to ensure that the HR function has a proper HR Information System (HRIS) 
that captures the right information for analysis.  After that, the challenge will be to combine business knowledge and 
analytics capabilities.

With this section about Human Resources we come to the end of examples of the support Business Intelligence could bring 
to a telecoms company departments. Now let us have a look at an overall group instead of the support concerning only 
individual companies. 
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1. Issues regarding marketing

2. Issues regarding sales and distribution

3. Issues regarding network

4. Issues regarding customer relations

5. Issues regarding finances

6. Issues regarding human resources

7. Issues regarding overall Group
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Analytical challenges of a Group

As a group does not have end-user customers to satisfy via products and services, network coverage and 
availability, distribution outlets, call center, etc, one might believe that there is no needs for analytics. This 
point of view to totally wrong when we consider some of the challenges a group actually have.

•  What is the global telecoms landscape in terms of quantitative trends by region/country, and in terms of 
social, technological and marketing trends

•  Which of our Opcos perform well in terms of market position, revenue, profitability? Which Opcos perform 
badly, and why?

•  In which Opcos do we observe an effective marketing leverage?
• Is our portfolio well-balanced in terms of the profile of the Opcos regarding growth, profitability, cash 
generation, etc?
•  Where are the real sources of growth, geographically and technologically speaking?
•  Is our footprint optimal? Are we present in the good countries in terms of growth and risk?
•  Which threats can we expect to face regarding competitors at a global level?
•  How would a price war in our biggest market  impact group financial performance?
•  What are the drivers of ARPU in our markets?
•  What are the various scenarios of our market position in the long term?

These are just a few examples of issues that require the support from Business Intelligence in order to take 
rational decisions. In  this book, we illustrate this support with two examples: assessment of Opcos 
performance and analysis of Opcos portfolio. We end this chapter with the structure of an Dashboard that 
could enable executives from a group to really be aware of their internal business and their market.
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Application 1: Opcos performance (GPS and IHM)

The approach developed makes it possible to assess the overall performance of each Opco based on main business KPIs at an 
operations level (subscribers, revenue and profitability). The metric is called global performance score (GPS), and is set within 
the interval [75% – 125%] (see table below).

An index is also calculated, which provides a view about how harmonious the management is, based on the interaction 
between these indicators. The metric is called index of harmonious management (IHM), and is set within the interval [50% – 
100%].

Note that the performance assessed here follows an operations perspective (then pure financial indicators are not really 
concerned).

Note that it is important to make the distinction between “fundamental” metrics belonging to the triptych “subscribers – 
revenue – profitability” and “engine” metrics which are the levers which serve to observe and to understand the way the 
company performs. In this category we find indicators pertaining to marketing and sales, quality of service, operational 
efficiency as presented in chapter 1.
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In addition to these two scores given to each Opco, it is possible to perform a factor analysis (see multiple examples developed 
earlier in this chapter). The map obtained depicts the relative positioning of the Opcos in terms of overall performance as well 
as specific metrics.

Copyright © – Jean-Jacques ESSOME BELL – Johannesburg – February 2011 – All ri
ghts 
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in Telecoms

Simulator pack

The CD included at the end of this handbook contains an interactive “global performance scoring” 
module that can be implemented by any Opco.
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Below is the synthesis of the score obtaining by MTN Iran which appears to be the top performer amid MTN Opcos in 2010. In 
this diagram, we can see:
•  The Global Performance Score which summarises the overall performance;
•  Index of Harmonious Management, which assesses the equilibrium as well as the coherence between the main KPIs;
•  Specific performance of the three clusters of operational performance: subscribers and market position, revenue, EBITDA and 

other items of profitability.
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Application 2: A few examples of portfolio analysis

Many matrices have been developed over time, the aim of which is to analyse the Opcos portfolio of a group by crossing 
metrics such as market growth, ARPU, EBITDA Margin, market share, market concentration, etc.

Below is an illustration of the use of the classic BCG matrix in order to analyse competitor portfolio. In addition, we provide a 
reading of competitor’s strategic presence.

1. BCG matrix

The BCG matrix has been used to analyse Bharti’s portfolio at the end of 2010 quarter 3. We can observe, for instance, that 1/3 of 
Bharti’s portfolio is constituted of “dilemmas” that need to become “stars” (with a search for leadership) and then request a lot of 
funds that could not theoretically be provided by India.

Positive impact 
expected from 
African countries 
for future growth.

Lack of “cash cows”; 
then potential 
pressure on 
EBITDA.
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2. Analysis of strategic presence: 

This diagram serves in analysing the strength of the footprint of global competitors. 

The score is weighted with the rank of each country where an operator owns assets (for instance, five points for a presence in 
Nigeria, four points for a presence in Uganda, etc).

According to top-25 countries, in terms of subscriptions potential, MTN seems to have the best footprint in AME for growth. 
But the score of 41.3% is not optimal yet.
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Appendix: MTN Group analytical dashboard (MGAD)

MTN Group analytical dashboard (MGAD) is an interactive tool that makes it possible to drive the business by enlightening 
MTN Executives about:
1.  MTN performance monitoring and analysis: On a Group level, as well as on an Opco level.
2.  Market analysis: Size, structure and trends, products and technology, as well as usage and attitudes.
3.  Competitor intelligence: Analysis of competition landscape and review of big competitors (profile, vulnerability, SWOT).

Like for the CEO cockpit presented in chapter 2, the navigation is easy, as one can have access to any information or analysis via 
simple clicks. The key benefits are as follows:
1. Development of an analytical and performance-driven culture.
2. Increased visibility about the company and the whole business.
3. Alerts and projections regarding MTN Group and Opcos performance.
4. Increased interaction between Opcos by a better cross-knowledge.
5. Knowledge of MTN’s real position, compared with competitors’ and market (and not only budget).
6. Awareness of business environmental threats, vulnerabilities and opportunities.

The pages that follow give an overview of the structure of this tool, as well as a listing of some outcomes.
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A few outcomes from the MGAD

1. Mapping of Opcos metrics.

MTN Group
1. Trend of forecasting of subscriber base.
2. Sources of subscribers’ growth.
3. Current and potential penetrations.
4. Market shares and leadership analysis.
5. Market position matrix.
6.  Indices of key indicators by region (base 100 = 

2006).
7.  Unlocking EBITDA margin (decision tree of EBITDA 

position).
8. 3-D chart of income statement by region.
9. BCG and ARPU-EBITDA matrices.
10.  Vulnerability matrix (external and internal 

analyses).
11. Risk analysis of subscribers (base top-3 Opcos).

MTN Opcos
1.  Assessment synthetic score by Opco (GPS and 

IHM).
2.  Digital dashboard (key performance issues in each 

Opco).
3. Fundamental EBITDA-correlations.
4. Performance structure by region.
5. EBITDA and cost-EBITDA correlations.
6. Marketing OPEX leverage.
7. Brand correlational analysis.
8. Comparative ARPU-index and trilogy.
9. Detailed performance analysis by Opco.

Competition analysis
1. Footprint analysis of key global competitors.
2. Competition intensity analysis.
3. Key performance of top-5 competitors.
4. Leadership analysis of top-5 competitors.
5. Vulnerability analysis of top-5 competitors.
6.  Analysis of strategic presence of top-5 

competitors.

Telecoms industry
1. World telecoms trend of classic indicators.
2. Technology trend.
3. Global – regions – ARPU.
4. Global – analytical charts – ARPU GDP.
5. Telecoms market forecasting for top-180 countries.
6.  Subscribers’ usage and attitude in telecoms 

industry.
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200 words and expressions

… Business performance …

Acquisition cost – AMPU – ARPU – Balanced scorecard – Brand attributes – Brand 
equity – Brand performance – Brand preference – BTS – Budget – Business 
management – Business risk – Busy-hour congestion – Call abandonment rate 
– Call centre – Call drop rate – Call handling time – Call length – Call setup 
time – Campaign management – CAPEX – Channel management – Churn rate – 
Competition intensity – Corporate Affairs – Cost of sales – Critical link congestion 
– CRM – Customer lifetime value – Customer Relations – Customer satisfaction 
– Dashboard – Dealers commissions – Delay to answer – Earnings per share – 
EBITDA – Effective tariff rate – Enterprise value – Erlang – Finances – First call 
resolution – Fraud detection – Free cash flow – Geo-marketing – Gross connections 
– Gross profit – Handling stock – Handover success rate – Human Resources – 
Interconnect – Interest coverage ratio – IVR completion rate – KPIs – Loyalty 
programme – Marginal market share – Marketing – Mobile penetration – Net 
additions – Net numerical distribution – Net gearing ratio – Network anomalies 
– Network optimisation – Operational efficiency – OPEX – Outlets – Profit after 
tax – Performance meeting – Planning and control – Price earning ratio – Price 
elasticity – Product evaluation – Quality of service – Radio frequency – Retention 
– Revenue assurance – ROA – ROIC – Sales and distribution – SDCCH congestion 
– Segmentation – Service centre – Service level – SLA – Subscribers – Teledensity 
– Time service factor – Top of mind – Traffic – Usage – Value proposition – Value 
share – WACC – Weighted OOS – Wireless network – 



commonly used in …

… Business Intelligence …

ANOVA – Arcing – ARMA models – Associations discovery – Backward – Bagging 
– Bass diffusion model – Bayesian criteria – BCG matrix – Boosting – Bootstrap – 
Box Jenkins – BPTO – CAPI – CART – CHAID – Chi square – Classifier – Clustering – 
Competitor intelligence – Confusion matrix – Conjoint analysis – Correspondence 
analysis – CRISP DM – Cross validation – Customer disposition funnel – Data 
cleaning – Data mining – Data Warehouse – Dataset – Decision trees – DISQUAL – 
Drill-down – Economic intelligence – EDA – ETL – Exponential smoothing – Factor 
analysis – Factor rotation – False negative – Fourier transformation – Gabor 
Granger – Gain chart – Gauss parameter – Gompertz function – GTS – HHI – Holt 
& Winters – Insights – Kalman filters – KDD – K Means – KNN – Kohonen SOMs 
– Lift curve – Linear discriminant analysis – Links analysis – Logistic regression – 
Lognormal distribution – Market research – MBR – MultiLayer Perceptron – Multiple 
regression – Neural networks – Normalisation – OLAP – Outliers – Overfitting – 
PLS – Predictive modelling – Pre-processing – Price sensitivity meter – Random 
forest – Retail Audit – Ring leader – Robustness – ROC curve – Rule induction – 
Sampling error – Scoring – Skewness – Slicing and dicing – Snowball sampling 
– Stationarity – Statistical modelling – Statistical process control – Stepwise – 
Summarisation – Supervised learning – Support index – Survival analysis – SVM 
– Test sample – Times series – True positive – Unsupervised learning – Validation 
set – Voice of customer – Wavelets – White noise –
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