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Hello everybody welcome to the course on Customer Relationship Management in the
NPTEL Swayam platform, this is Doctor Swagato Chatterjee from VGSOM IIT
Kharagpur who is taking this course for you, we are in Week-3 and in this particular
week we are discussing about customer lifetime value and how to calculate that. So,
basically we are discussing about the economic part, the mathematical part the maths —

the maths and money part of customer relationship management.
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1 Buford Electronics (a company that sales $350million electronic products in USA)

Small Companies Large companies ($25000-
(53000 per year) $100000 per year)
Starting Situation
Conversion Ratio (%) 15 5
Costs per sales vist (5) 0 100
Number of sales visits per prospect 2 9
Turnover per customer during first year {5) 1200 44000
Margin on sales per customer - irst year $) 360 8500
Number of prospects approached 40000 8000
10 Financial Results
Sales expenses per prospect (5] a0 900
12 Costs to acquire a customer (S} 267 18000
13 Net contribution from the acquired customer (5] L] -9500 |
1 Number of customers acquired 6000 400

So, here I will solve some small hands on and under the domain of this is also is common
between customer marketing analytics program and also customer relationship program.
Some of the aspects are common and, but still it is important. So many people who are
doing this particular course alone will need this particular understanding which is very

easy and, but very important as well.

So, there is a company called Buford Electronics a company that sales around 350
million electronic products in USA. So, this company is a B2B kind of company and in
the B2B company there are two types of customer base that they generally target. One is



small companies and one is large companies. So, electronics they are selling let’s say,
they are selling some projector some CPUs, some this and that. So, even the small
companies might need that and the bigger organizations will also need that.

So, how do you how do they define small companies and large companies? According to
them: all those companies which has revenue less than 3000 dollars per year smaller
companies and companies which has 25000 to 100000 dollar per year are larger

company. So, this is something that they themselves have created the division.

Now they are not sure, the case is like this that they are not sure that which of these two
types of companies they should target. So, when there is a targeting problem that they are
facing that whom they should focus on.

So, what they did is, they went back and talked with their sales team and they found out
some basic figures to based on which they want to take a call. So, one of the basic
figures that they got is called Conversion Ratio. What is conversion ratio? That means
how many leads, that what percentage of your leads that you generate ultimately gets

converted.

So, it has been seen that small companies has higher conversion plan 15% conversion
ratio, but the large companies have lower conversion plan only 5% percent conversion
ratio and small companies — the cost per sales visit is also low only 20 dollars. So, sales
visit is let’s say, if you want to if you go for a small company or if you go for a B2B
sales you sometimes have to go to that particular company’s premises and give
presentations stay there understand their problem and blah blah blah.

Now, these you have to do on at your own cost. You do not do it at the cost of the
company who is your potential client. So, that cost of per sales visit is 20 dollars and the
cost of sales visit from the side of the large companies is around 100 dollars; and number
of sales visit per prospect that is required for small companies in general you need less
number of visits 2, probably 2 days — 2 visits only and in the large companies case it is 9

visits.

The turnover per customer during first year is 1200 dollars here and 44000 dollars in that
case obviously in the large companies and margin of sales is 360 dollar in case of this

guy and 8500 dollars in case of large companies and because they have less number of



large companies you have approached 8000 large companies in a particular year and
40000 small companies in a particular year.

So, this is the last one year’s figures. Now based on this they have to decide that which
of this group is more profitable in the long run, whom I should majorly focus in the next

year also so that | can make lot more money in the long run.

So, what is the sales expense per prospect? So, per prospect — that means, they have not
become the customer yet, the expenditure is basically the number of sales visit into the
cost of sales visit right. And | drag it from here to here so, | drag it then I get 900 here
and 40 here.

So, the conversion ratio is 15% and 5%. So, what is the cost to acquire a customer?The
cost to acquire a customer is this divided by 0.15. Why this is divided by 0.15? Because

if you know that, that if you — 15% is the conversion rate right?
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That means, out of 100 prospects you will generate 15 customers and out of 100
prospects, what will be the cost? 100 into 40 plus 40 dollars is the cost for each prospect.
So, 100 into 40 so, 100 into 40 dollar will get 15 customers.

So, cost for 1 customer is 100 into 40 divided by 15, in other words, 40 divided by
0.15.So, that’s what | am doing here. So, 40 divided by — 40 divided by this into 100. So,
that will be the cost and if I just drag it this is 900 divided by 0.05 comes up to be 18000.



So, now this is you understand that your cost to acquire a customer is pretty high here
and that is this is the benefit that you get. So, net contribution, what is the net
contribution for the acquired customer, how much money that you generate in the first
year, you only generate 93 because 360 is your margin first year and 267 is your cost. So,

93 is your margin and here it is negative margin minus 9500.

How many customers do we acquired? 15% of this and how many customers you have
acquired here? 5% of this so 400, what is the initial investment in expansion of customer

database? So, there is an — there is an investment that you have to do.

So, | will not focus on this let’s keep this aside and the net contribution for newly
acquired customer what is the net contribution we have already calculated that. So, this
one is, if I am not wrong: to buy this thing there was some cost. So, let’s forget about
these two. | forgot what was written in the case okay. So, let’s forget about these two. So,

this is the situation that | have got.

Now the question is, that which one should I go for, Out of these two small companies
and large companies whom should | focus on? This is the next big question that we are
trying to answer. So, now, here | can see that here | am making 93 profit, but here I am

making 9500 loss.

So, why will I even think about them, | will think about large class of companies because
in the first year | might make a loss, but as | have shown in the previous video that in the
next year onward, in the second year or third year or fourth year onward | can make
some profit and that profit can be very high for the large companies. So, what to do then?
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So, then we will calculate a customer lifetime value in the next stage. So, what | do here
is | take certain assumptions. So, in the first year the sells is 1200, 30% was the margin.

So, 360 is the margin and the marketing expense is 267 this has been told to us, the sales
I assumed to be increasing, increasing and slowly it will be probably let’s say, saturate at
2700. At one point it will saturate will not further increase and the margin also slowly
increases let say 45, 45 and then 50, 50, 50, that is the margin let us.

And the marketing expense slowly comes down. So, 50, 50 let’s say, 30, 30, 30.
Marketing expenses why it comes down, because as | told before that you know your
customer mode. So, even that 30 small customer expenditure marketing expenditure can
also lead to a closer.

So, and also another important thing is the retention rate slowly goes up. So, whoever
joined in 1998 only 75% stays in 1999, but whoever stayed in 1999 80% of them stays in
19. Also just think about this situation one easy example and you will answer will be

able to answer.

That at what year of your marriage after marriage at what year the chances of divorce is
highest, in the 1st year or in the 2nd year or in the 5th year or in the 10th year or after 25

years or 30 year? So, after 25-30 year the chances of divorce is almost 0, it is much
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higher in the initial year, So that means, the retention rate is much higher as the age of

the relationship goes away, goes up.

So, | let’s say, that it will come up to 90% when | reach here fair enough, now based on
these assumptions now these some values you got from the figures and some values are

assumptions.

Based on these assumptions, you should not make the assumptions always this exact
trend you should get it from your database. That data should be there in the database.

What is the retention percentage you can get it from Markov Chain Models.

I will not go to that, but you can try to find out what is the exact probability to change
from 10 years of relationship, 9 years of relationship to 10th year of relationship how 1

can get that probability. So, you should be able to find out that from the database.

So, you can ask as a marketing manager to your data science team that: give me these
values. But once we have these values what is the contribution? This is, this minus the
marketing expense that is a contribution per account that | got, what is the discounted

value of the contribution per account.

So, what is the discounted, discounting rate that | have taken 20% is the cost of money.
So, this divided by 1.2 to the power 1998 minus this year. So, just assume what | have
written, G point 2 divided by 1.2 to the power O for the first one.

If I now drag it, this is 520 divided by 1.2 to the power 1 because 1999 minus A3 which
is basically or it is actually the other way sorry. So, it is A2 minus 1998, otherwise it is
A2 minus 1998.

So, now, that is the discounted price it is a little bit lower than 520 and so on. So, this is
the discounted contribution; and what are the number of accounts in a year, how many
accounts are there? So, the initial year | have acquired 6000 customers, first year, 75%of
them stays in the second year, 80% of that stays in the next year, and so on.

So, these are the number of accounts that stay in respective years out of these 6000 guys
who | have acquired on 1998. So, then what is the net yearly discounted contribution:
this into this.
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1 (%) (] account  inaYear contribution

2 ) 93 6000 558000 Cost of Money (%) 20
3 s 520 433 4500 1950000 Number of customer Acquired 6000
B 80 730 507 3600 1825000 CVfirst year 558000
5 85 950 550 3060 1682292 CV for rent of 9 years 10182186
§ 8 %0 48 2601 119163 Total Segment CV 10740186
7 ‘ 90 1165 468 2341 1095980 Average Customer Value 1790/
8 90 1165 3% 2107 821985

9 9% 1320 368 1896 698511
10 90 1320 307 1707 523883

90

So, here if | see | get the average also. So, | get the total contribution is basically a sum
of all this first year | make this much money, for the next years | make this much money.
So, these if | just add | get a total segments’ customer value and customer lifetime value
and average customer lifetime value is nothing, but this divided by 6000 because | have
acquired 6000 customers. So, N6 by N3 gives me 1790.
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So, from each client over the time period | will make 1790. So, now, question is what

happens for large customers? For large customers | will try to see the same thing. So,



let’s say, it starts with 44000 and | assume that it will be saturating at 95000 let’s say:
90,000 90,000 and then 95,000 and the margin let’s say, saturates to be 24, 26, 27 let’s
say, 29, 28 for twice and then 29, 29, and 30 let’s say, that is how the gross margin

works.

So, then what is the margin? The margin is basically, | would remove this, the margin is
basically, this into this by 100 that is the margin, here do the same calculation here, just

one minute | did no sorry yes | did the calculations.

So, the margin is nothing, but B2*C2 divided by 100 and that is the margin fair enough.
Now what is the marketing expenditure? | think that the marketing expenditure will
come to 300 and then saturate and the retention percentage will go up to 70, 70, 70, and
then 75, something like that and that is how it will be let say this is also 70.

Then, what is the contribution? So, what | will do is the equations are more or less same,
but still what is the contribution. The contribution is the margin minus the marketing
expenditure as you know the first year it will be a loss, but the second year onward it will

be a benefit.

And what is the discounted price? Discounted price is this divided by 1.2 to the power
this one minus 1998 — as we did for the previous chart also, previous excels. So, this is
the discounted contribution | got. How many in the first year they did, they acquire?
They acquired 400 customers in the first year so, 400 and then this multiplied by 100 so,
these many customers stays back. What is the net money then? This into 400 and so on.
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So see, we can see here that here after the calculation and etcetera | can see that it is
1081 and this is 1790 if I am not wrong. So, this is much higher in an overall sense and
why it is much higher, you can see that if — there are lots of assumptions, but this is a
very big assumption that first year 40 and then 55, 65, 70. Why if | just make this one as
let’s say, 50 this values becomes very high 3761.
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So, it is important that how many you retain from first year to second year that’s because
the most amount of money that is getting generated is in the second year here. So, how
many you can retain for one single year for the large customers can make a change.
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If you make it 45 this becomes higher from 40.

(Refer Slide Time: 19:08)

- . — 13 - e T
a g+ T3 e - - - -t
i X u i
teury
Customer Dicounte dscounted
whe  dwke customer
Maatg Retenton  conrbution Contrbut Numberof  vae
Gross wdSewce Peceage peraccont copur Kot contribto
Sesls)  Magnth| Megn(S Epmmests) (4 ) sccom maver
w0 8 B0 100 60 S0 400 385000 Costof Money () 0
52000 ¥ L0 0 Q@ M0 9N 8 16T Nemberof custamer Acqured “
4] om0 % 1800 100] S| U0 HSM @ 110%67 Vfirstyonr 3836000
500 7 2w «w CE = N ) foerentof$years 068
85000 n w0 6 uso wes  ® ase TotalSogmast OV 6628
30000 B 200 “0 LT A Avernge Cutamer Vaue 167
%000 B s “w ™ wm @5 8 0%
9500 » 7m0 0 ™ msm WS 12 %
95000 B 70 00 n s e 9 5810
95000 0 a0 0 T §




(Refer Slide Time: 19:10)

LK
[ u]
e - K 9= ]
: % - . I - -
' r
Yo
[P — dscoted
whe  dwie tomn
Madeting  Retenton  contribution Contrbuti Numberof  vakie
s st puriconnt e Mooy conrtnt
Saes(S)  MargniN| Magn(S) Expanses(S) (W 8l account a Year "

44000 9 8360 18000 4540 9640 400 -3856000 Cost of Money (W 0
52000 u 100 3 10 9 Im 16547 Namber of customer Acquied @
‘. 70000 % 18200 1000 S!_ 700 184 95 124 OV first yoar 3856000
85000 n 2950 “@o L] 2550 13050 61 802430 CVfor rent of 8 years. La00834
85000 n u%50 “@o ] 25% 10875 0 4850 Total Segment OV 75384
w0 #0406 w0 we % 0 fowga Cusoner Ve e

20000 b ] 25200 “©o Ll 280 8305 8 1504

95000 » 7550 00 n 780 65 n 96811

95000 b 7% 300 n me 6y 9 sn

w0 W mw W M mw sws 6 M

If you make it 42 or 43 this becomes higher than before. So, how many you can retain,
for one single year — large customer is sometimes define your whether you will be able
to get lots of money from the large customers or not.
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So, that is how we can do in a B2B sectors the calculation of customer lifetime value.
Now customer lifetime value is also an important factor for a B2C sector, now in a B2C

sector there are referrals involved in B2B there is generally less number of referrals but



into B2C sector there is up selling, there is cross selling, there is B2B. So, there is B2C
referrals. So, all of these things becomes handy in the context of B2C.
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2 Revenue 12000 13200 1450 15972 175632 Revenue inceases by 105 per year

Costs 00 9600 10368 1119744 1203324 1306069 Costs ncrease by 8% per year, 2000 s s one time acquisiion ¢
sav

Profits 000 2000 2832 332256 3878765 4508506

Profit from increased

purchase of rooms 800 960 115 13824 Increases 20% peryear

Profit from other

services 1000 1200 1440 1728 Increases 20% peryear

Profit from reduced

8 overheads 130 1452 15972 175692 Overheads reduces 10% of the revenue from Year 2

Profitfrom referrals 1990 2178 23958 263538 Increases 10% per year

Total Profit 000 200 792 911256 146376 12011.21

Present Value -2000 2086.957 5997.732 5991.656 5982691 5971.692 Discounting factor 15%
2 Net Present Value 2003073

So, | will give you a idea about how to calculate the lifetime value for a resort. So, let’s
say, a resort is making...So, so it is a year 2 to year 5 they have decided 5 years of life

cycle.

And there are certain assumptions. The first assumption is: that to incur you have, to get
a customer you have to incur 2000 rupees of acquisition cost in the first year and then
you first year acquisition cost is one time and then for the next of the time, the first year
the cost is 9600 and that cost increases by 8% per year.

And after doing acquisition by paying 2000 rupees in the first year 0, year 1 when the
customer comes as a customer they do generate revenue of 12000 in that particular resort
by staying in that resort. So, 2000 rupees is your cost, to catch the customer, after the
customer comes to your customer base you have to they give you 12000 rupees revenue
and out of this 12000 revenue 9600 is your cost.

Now the revenue slowly goes up and the costs slowly comes down over year, cost come
down at a, cost also goes up, but not at a similar rate revenue goes up at a 10% per year

rate and cost goes up at 8% per year rate. So, how much is the revenue here then, into 1.1



and here it is into 1.1 so, | can drag it and this is the revenue for the next 4 years; and
what is the cost, cost increase at 8% per year rate. So, this is the cost for next 4 years.

So, now, we will be calculating the profits. So, what is the profit? The profit is basically,
revenue minus cost. So, first year there is a loss and second year onwards you are
making some money. Now you also make money from other things one is, see four
things | have written here: one is, profit from increased purchase for rooms; that means,
increased revenue | told you in the fourth. So, increased revenue upsell and cross sell
referrals so, increased revenue. Profit from other service which is cross sell, reduced

overhead the cost of serving you comes down and referrals.

So, there are four source of money that is there, what is the increased purchase upsell? In
the first year no upsell happens because there is the first time you were purchasing
anything in the second year onwards upsell happens. So, upsell happens of 800 rupees

and it increases at a rate of 20% per year.

How does this assumption come from? Where does it the assumptions comes from? The
assumptions come from the database that you already have. The customer database you
have to join that customer database, you have to; you have to; you have to analyze the

customer database and create these assumptions which are meaningful so, 1.2 and so on.

And the profit from other services that also increases at rate of 1.2 rate. So, this into 1.2;
20% increase every year next year, it will be 1440 and then it is 1728. The referrals
increase at a 10% rate so, this into 1.1 and so on. And overheads reduce from revenue,
10% of the revenue from year 2. What is the 10% of revenue? This is 10% of revenue:

this much is the reduction in the overheads that also contributes towards your profit.

So, all of these 4 things contributes towards your profit. So, what is your total profit then?
There is nothing, but a sum of these five things. The profit from sells, the profit from up
sells, the profit from cross sells, the profit from reduction of overheads and the profit

from referrals. All of these things contribute towards your ultimate profit overall.

Now, you have to see carefully that the first year you are making a money of 2400, the
second year it is 7900 which is huge, next year it is which is a huge jump because all

these cross sell upsell all of these things comes in.



Third year it is 9500 significant jump, but not very huge and then 10000 and then 12000.
So, how do you decide it is 5 years you can go up to more so, whether it will be 5 year
life cycle or 7 year life cycle or 10 year life cycle it also a critical decision | told that

CLV calculation starts from lifetime calculation.

What is the lifetime? Here we have taken 10 years as lifetime | would have taken for 5
years and then did the calculation. So, that is also crucial decision and that comes from
the transition probability, that what is the transition probability that from one year to

another year how much will be the change in terms of the percentage.

So, keeping that in your background we have to take whether it is 5 years, or 7 years, or
9 years, or something like that. Now | have taken a discounting factor of 15%. So, what |
will do is I will just write 0, 1, 2, 3, 4, 5. So, first year the discounting factor is basically
these divided by 1.15 to the power 0 sorry 1.15 to the power D 0 value and if | drag next
year it becomes 2400 divided by 1.15 to the power D 13 which is 1 and so on. If | just
drag these things up to this point then I know that see the values have come down and
the net present value is then how much: the sum of all of these things.

So, the net present value for this customer is 2400, now what contributes in this 2400
you will see that this jump is basically contributing to this. So, the major contributor is
these values and these values are coming not from the increase here, the increase here is
not much, but these values are coming from the increase here — this cross sell upsell and
reduction is something that is contributing the most, and out of them also the highest
contributing factor is the referrals you can see there are lots almost 2000 to 2500 rupees

every year is coming from referrals.

For a resort context its lifetime value for a resort, for a resort context that is why the
referrals becomes a very important factor while you are calculating customer lifetime
value. So, | will stop here in terms of customer lifetime value calculation we have done
two types of customer lifetime value calculation one in B2B, one in B2C hoth has huge
applications in the economies of customer relationship management.

And in the next video we will be discussing about certain cases where these concepts of
customer lifetime value management and customer relationship management will be

used to take business decisions that how | can take strategic decisions by making



informed choice based on the based on hardcore monetary values rather than very

softcore, very-very abstract marketing strategies.

We have to take marketing decisions which are hardcore quantitative decisions and how
that can be taken using this CLV calculation is something that we will be discussing in

the next video.
Thank you for being with me in this particular video, | will see you in the next class.

Thank you.



