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Should you buy my magic coin? ANCEY

You get to flip this coin once per month,
starting next month, for as long as you have it.

Each flip, there is a 95% chance that it will come up
Aheadsoéand each month it 85n

How much would you pay? $50?  $5007? $50007?

(as with all magic,t her eds) a catct

The first ti me 1 tdsaoeeeEss Up
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Gaming, Probability, Economics

Up-front expense to buy the coin.

The nexpected | i feol9mbntiishe mag
éyielding an -ouxpfé$eSi$exxl9p ay
ébefore It disappears.

(aswithallmagi ceamnomt kesree 0s) a ¢

Using a 10% annual rate of return, the present value of the
coi nds ex peutisadutHB2.y
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Factbased financi a’  _&~=e

Don6t pay more than $82
N95% heads, S$5oumomtdrodliy

How much would a A95% heauwWtsqg &
be worth?  Answer --- $164

How much would a A98% heauwWtsg &
be worth? Answer --- $350

What if increasing the monthly pay-out decreases the
probability of heads?

How much would it cost me to alter the probability of heads
from 98% to 99%7?

How much would that change the lifetime value?



Overview the next 60+ minutes

Part 1 --- The Overview

Part 2 --- Some Detalls

Part 3 --- How to Use It
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Customer Lifetime Valuevho cares?

Wikipedia:
écustomer | ifetime value (CLV), 1lif
value (LTV) is the present value of the future cash flows attributed to

the customer relationship. ( not e x a c histogcal vaine)t s

Warren Buffett( cl early one of the worl do
says he values a business by discounting net annual future cash
flows the business is expected to generate at an appropriate
discount rate to get the present value of the business.

Corporate Valuation Concepts (the Ogdenized summary):
A Sum CLV across all customers, and

A Customer Equity is the primary source of cash flow, for most businesses.

A Conclusion: CLV1} = total value of the businessﬂ ]
)
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CLV101 margin + retention = value

The essence of CLV A get higher margins, loooong into the future.

High
IS med high < learnfrom &
_5:-3 9 acquire more
< CLV CLV
— Improve
S /
5 low med “
)
o CLV CLV improve
<€ (eliminate as a last reso

Low Margin $ High

It)
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CLVI mechanism to meagatentioROl

Churn / Retention is a primary component of future value.

How valuable 1 s 1t to reduce
with a monthly margin of $30,
a monthly churn probability of 5%,
and a discount rate of 10% (for present-v al ue <cal c
Customerbés Future Value = $4
Now, if we decrease monthly churn probability to 4%...

Customer 0s Future Val ue

$6

For 10M customers, that is worth over $1 billioneg
Incremental net present value of future cash flow!
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CLVI simple, eh?

ACLYV is a sum of returns, over t he

A Sum margins (profits) from a given customer, from the time you acquire that
customer until they are no longer your customer.

Acquisition

[/

Churn __

!

sum margins
over t
of the
—| customer,
including the
cost of
acquisition

Monthly Profit

Example:-100+75+80+ é63=CLV
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CLViso what os the Dbig

Measuring margins at the customer levelé n 0 t SO ea
Predicting the futureé not so easy.

Customer Predictive
itabili Modeling &

Profitability Forecasting
- A
IS
2 Intelligence to
£ UNKNOWN FUTURE Improve/
5 Optimize
@)
=

What is the value of each customer today?
What is the expected amount of future money?
What can | do to increase future money?
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CLWI value statements

A FROM A status quo.
UTOA best practiceévia CLV met

A Aligning acquisition costs with revenue and/or volume.

U Align acquisition costs with long-term value generation.
A Focusing retention on high-risk and/or high-revenue customers.

U Focus retention on highest potential CLV increase.
A Responding one-by-one to customer complaints.

U Generate ROIl via customer experience improvements.
A Tracking monthly margin & churn, and reactively analyzing shifts.

U Proactively forecast drivers of margin & churn.
A Uplcross-sell based simply on eligibility, or probability to respond.

U Up/cross-sell based on potential incremental CLV.
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CLVI step by step

%

value creation,
relationship mgmt,
Improving & optimizing

customer lifecycles,
modeling,
mechanics

mathematics,
econometrics,
financial acumen
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CLVi the 3step program

1. What formula to use?
Commonplace 1 fixed margin multiplied by expected life

Best Practice i project retention time series, project margin time series,
sum net present value, with a terminal value into perpetuity

2. How best to model retention?

Commonplacei si ngl e predicted Achurno
for expected life

Best Practice 1 logistic regression, with projection of time-variant
covariates (trending key predictors to project retention time series)

3. How best to project future margins?
Commonplace i single margin, average of recent (e.g. 3) months

Best Practice i 12-month rolling customer average, adjusted for macro
revenue & cost trends, with special handling of early-life account
adjustments & customers with little account history
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CLVI howgoods goognough?

Business Objective Sophistication Necessary (H, M, L)
(examples) Formula  Retention  Margins
A simple rank ordering L L L

A call center routing L M M
A strategic investment planning M M
A customer segmentation L H
A upl/cross-sell planning/prioritizing Increasing

A retention investments e

A process improvement (CRM)

A acquisition/channel strategy

A business case support H H H
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ClMist ep léwhat for mul

What CLV formula to use?

Commonplace 1 fixed margin multiplied by expected life

Best Practice i project retention time series, project margin time series,
sum net present value, with a terminal value into perpetuity

Question #1:

Do you need only Future Value? Or Historic Value as well?

Answer --- depends on how you plan to use CLV.
Prioritizing retention A Future Value only

Acquisition strategy A Historic + Future Value
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CLV= historic + future

Let 6s tackle the Aeasyo part f

Historic Value:

A
A
A
A

I acquisition + revenue T costs

Acquisition costs are often averages, based on acquisition channel.
Revenue is often easily tracked by customer.

Costs:

1 Directly attributable only? Or including allocated costs?

1 Fully allocated overhead?

T Tie to income statement?

1 Provided by (or blessed by) Finance department?

T Includeone-t i me Acatastrophico blips?

Historic Value requires a thorough understanding of profitability at
the individual customer level. This can be tricky.
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CLV= historic + future

Now for the nAfuno part e

Future Value:

A
A
A

To o o I

revenue i costs (in the future, discounted to present value).
May want to project revenue and cost separately, or just net margin.
Customer revenue may be a semi-fixed recurring amount (e.g. telco)

or may be sporadic (e.g. retail).
Revenue may include projected up/cross-sell efforts.
Costs may simply be a percent-of-revenue, or may be variable forecasts.
Future costs may exclude certain historic costs (e.g. activation fees).
Future revenue & cost projections should incorporate macro trends.

The Alifeti meodo LWMi shC@HYe # C

Lifetime = Historic +



CHV1 futurevalue mathematics

o
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CFVI the fundamental form

AFuture Valuejd:or fAcustomer

margin

*

present value
math

cumulative retention probability

Primary issues:

A How to implement an infinite summation?

A This text-book form utilizes a constant churn rate.
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CFWI perhaps the most common form

AFuture Valuejd:or fAcustomer

expected N m margin
remainin@F\{”}l_I:i |
j present value
t=1 math
Primary issues:

A Estimating L (remaining customer life) is often done with
traditional survival analysis, which has inherent limitations in

modeling customer retention.

A The concept of HAremaining cu
appropriate (e.g. retail, gaming).
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CFVi a highly simplified form

A A simplified formula, assuming both the margin and the
churn rate are constants over time:

CFV, :@*

margin

B

churn

An even more simplified form is to
merely multiply margin times
expected life, without use of
discounting-to-present-value.

Easy to calculate! However é

Primary issue:

A Assumes a constant churn rate, and a constant margin.
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CFVI a recommended form

A Implement a formula which:
A Eliminates the infinite summation.
A Allows for non-constant marginand non-c onst ant

A Captures value into perpetuity.
A Incorporates future margin trends.

The following are formula developed within SAS, specifically
designed to calculate accurate lifetime value, and to
overcome the weaknesses inherent in the most common

approaches used today.
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CFVI a recommendqihtenpending)nethodology

r.
CFV m, * +V
tzl (1+ d) k+1

A CFV; = Future Value of customer j (a net present value)
At s = time period (i.e. 1 for mo
A k = Aprojected periodoédetails
A Fit = probal?ility for customer j to generate revenue in time t
rjt :H(l_ st) :(1_ le)(l_ Cjz)---(l_ Cjt)
A Cis = probat_)?lity for customer j to churn in time period s
A m;, = margin from customer j in time period t
A d = monthly discount rate, or risk adjusted cost of capital
A V., = residual value from the k+1th month into perpetuity



Future Value Mathyou love math, right?

kc:|:v Z( crLL+1

—Cy)

d?—k

d + C ) ) RJH%&
PV, =g 1D @F\lﬂﬁfk

Q&1 )/
CFV ‘[i
I —Ijxl Q@f _CuXilééj)

u+d)
k+1 y,

'Vkﬁl
L-c;)
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ClMist ep 2éhow best t «

How best to model retention?

Commonplacei si ngl e predicted Achurno
for expected life

Best Practice 1 logistic regression, with projection of time-variant
covariates (trending key predictors to project retention time series)

Typical Approaches:
A Logistic Regression and the single-value churn prediction per customer.

r

A Standard Survival Analysis and the finite survival projection, and/or the
expected remaining customer life.

Recommended Approach:

r

A Generate fnsurvival curveo, and sub
more than just time changing in the future.

N
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Retention the pitfall of singl@lue prediction

A Prediction for tomorrow

Such a npe difeworst-s

o case scenario, especially when
x there are service contracts in place.
= [\
>
e
O \
1‘ >

Today Time
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Retention the pitfall of finite survival projectic

4 )
A common application of survival modeling

IS to calculate the remaining expected life
over a fixed number of months.

>

)

Projected nlifeo
remaining within the ALIi feo rema
next 24 months beyond 24 months

Cumulative Retention Probability

TToday Time
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Retention the pitfall of tirsaly projections

A Survival Modeling --- typically assumes only tenure changes in

A

the future

Suppose a key
driver of retention
also changes in the
future.

If you observe key
drivers trending
consistently and
significantly
up/down, this
should influence
your retention
prediction.

Today

\‘Jredicted Churn Probability
0.030

0.025
0.020
0.015
0.010
0.005
0.000

=+only tenure changes

-#-key predictors change

180 270 360
Tenure in Days
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Retention Modelirnigwhat to do

A.

Pr obabi | ortoyot jeaerate lneuenue é
churn = f (demographics, experience, behavior, competition, tenure)

Note: model non-linear relationship between tenure and churn propensity.

Project ti meée
as with traditional survival modeling, churn propensity changes with tenure.

churr®: f (demographics, experience, behavior, competition, tenure +®)

Project other key factorseée

forecast/trend changes in key drivers, and project churn probabilities using
equation from part A, projected tenure, and projected key drivers.

chur|®: f (demographics, experienC@, behaviC@, competiti0@, tenure +®)
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Retention Modelirigexample

Churn is the condition of not getting revenue from the customer.

Probability of chun,.= f (age, 1 ncome, geography
Today: 6 months from now, projected:

age =25 age =26

income = $100K - ~ income = $100K

geography =NYC In traditional geography =NYC

product =P1 survw_al product =P1

analysis,
service calls =5 time/tenure is service calls =3
coupons =0 the only driver | 5 hons  =0.1
_ that would _
deposits = $15K deposits = $20K

change.
marketing = $1.50 per pop K marketing = $2.99 per pop

time / tenure = 12 months time / tenure = 18 months
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ClMist ep 3éhow best t «

How best to project future margins?
Commonplace 1 single margin, average of recent (e.g 3) months

Best Practice i 12-month rolling customer average, adjusted for macro
revenue & cost trends, with special handling of early life account
adjustments & customers with little account history

ATrue forecasting arotfdadibke. cust o

ARol |l ing averageséincorporate
seasonality spikes. May want to weight recent months.

A Macro forecasting should be used to influence the trajectory.
A Macro trending can be used to project seasonality.

A Validate accuracy! Test on historical hold-out sample.
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Margins projectionisexample

current
month

5 | 12 mo Average

E ......................... -

>

= re-Trend

S Macro Seasonalfty é

=
o
Time

1. Customer-specific rolling 12-month average

A With potential up/cross-sell impact?

2. Macro revenue & cost trends:

A E.g. margins decreasing 10% annually

3. Seasonal i1ty = -0nsonrtehllayt | +vGes t/o
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CLVI recap the steps to implementation

A Mat hematicsé
A historic + future value
A many versions to pick from
A recommended --- sum individual months, plus value into perpetuity

A Retentioné
A cautions with simple survival analysis
A f(demographics, experience,, behavior,, competition, , tenure + t)
A more than just time changes in the future

A Mar gi né
A customer-specific margin projections start with a 12-month average
A incorporate macro trends
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CLWVI how to use it

AAfter building a retention m
ASuppose youbve delevelmargned cus
projectionse

A And selecting the right formula to put it all together.

A Now what?
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CLVi leverage the mechanics

economil C

et o maxi mi

Z €

Customer Demographics
Customer Experience
Customer Behavior
Customer Loyalty / Tenure

Marketing Treatments
up/cross-sell, retention, acquisition

Revenue

Account Adjustments
Bad Debt

Cost to Acquire

Cost to Maintain / Serve

t Propensiw

ret u

accustomer segmentation
acprocess improvements
Retention

> Value

Future

Marglns

Historic
Value

channel strateg
cost controls

Q)¢

Q)¢
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Increasing Customer Valuerhere? how?

A Strategic Investment Planning
Scenario & Business Case analysis to prioritize strategic investments.

A Target Marketing
Value-or i ent ed campai gns &elleatqeisitioni o n

A Customer & Prospect Segmentation
|dentify and target the most valuable demographics/profiles.

A Process Improvement (Customer Relationship Management)
Balance customer satisfaction with ROI.

A Enhanced Price-Demand Analysis
Set price to optimize CLV, not to maximize revenue.

A Channel Strategy
Invest in the acquisition channels yielding the most valuable customers.

A Cost Controls
Increase margins by becoming more cost-efficient; constrained by CLV.
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CLVIi1 t 0 s Imgrolvingatatus guo

All business know to:

A Retain existing customers

p>X

Acquire new customers

Sell more stuff

>

Improve the customer experience

Strive to increase shareholder
value

T\

But how do you:

Retain the right customers
Acquire profitable customers

Ensure profitable campaigns

< < < <

Strike the right balance between
customer satisfaction and cost
control

V' Quantify economic benefits of
various investments, with a
consistent methodology

Answer: Investments / strategies / campaigns / projects / customers

can be prioritized & optimized via CLV Methodology
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CLlVidaand sdonot

Maximize long term economic returns:

AVi ew each customer as an i

ADo not simply chase revenue.

ADo not try to retain everyone.

ADo not try to acquire everyone.

ADo not simply maximize cus:
nor simply increase market share.

Use CLV methodology to increase the long term economic
value generated by customers.



GSas | E=.

Case Studies



The Challenge

U Increase effectiveness of up-sell efforts for Platinum Checking.

Status Quo

L Account Managers hand-selected accounts for up-sell efforts.

The Analytic Solution

J Predictive up-sell model to select only those accounts likely to upgrade.

The CLV Benefit

J Prioritization of eligible accounts, for a given campaign with
constrained budget, based on incremental CLV.



