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Hello everybody welcome to marketing analytics course. This is Dr. Swagato Chatterjee from 

VGSOM IIT, Kharagpur who is taking we were in week 9 and this is session 3. And in this 

session, in this video, we will discuss about customer switching behavior, but in the context 

of product. So, in the last video, we talked about how customer churn can impact service 

business. And here, we will talk about product. 

So, product sifting of customers generally happen in those kinds of products which are not 

durable. For example, it can be FMCG products. It can be a soap or toothpaste or shampoo. 

While again, multiple though it is tangible, you can see the production et cetera but there are 

multiple moments of truth means you generally have a switching behavior and your variety 

seeking certain behavior sometimes that you see the product, try the product probably you 

have been trying for quite some time and then you switch back and then probably you did not 

like the new product again came back to the old product. This kind of switching oftentimes 

happen. It can also happen for Coke and Pepsi, it can also happen for let us say Lux and 

Lifebuoy and Cinthol and so on that kind of switching is very common.  

Now, what the marketers has to focus on that if this switching cannot be avoided, you have to 

try whatever you were to try to reduce the switching and that is done by creating brand 

affinity kind of stuff. But still switching will happen. But if switching happens then the 

marketing managers target is that how quickly I can bring it back or how I can increase this 

stable market share of my brand. So, even some people comes goes out for my barnd, some 

people comes in from other brand to my brand, I have to make sure that my overall market 

share remain stable and that is something that marketing managers try to do.  

So, here I am bringing in that kind of a case study where there is a retail shop which is there 

in the market and the retail shop is further focusing on how I can switch the customers of the 

normal brands to the retailing brand. That means retailer has his private labels for example 

More has his private label or some other Aditya Birla group or let say Nilgiris or there is 

different kind of retail shops will have big bazaar will have their own private labels. So, when 

those private labels are there, they want that okay, if there is Aashirvaad Aata I will put my 



private level Aata beside it and I will might try to make sure that people who are coming 

from Aashirvaad Aata part a little bit of price sensitive for something is there.  

I will put it in my Aata in a favorable position in Aashirvaad Aata in a not so favorable 

position so that people will pick up my Aata and I will give price discounts. I will give some   

better services and et cetera, so that this, now they now retailer set them major for this kind of 

product like Aata and et cetera, which are low involvement products. The retailer or the pool 

makers, not nobody comes to only buy Aashirvaad Aata to a particular store. But they come 

to do grocery shopping and the retailer is the pool maker, they come to retailer X rather than 

they come to buy something they come to retailer X. 

So, when the retailer becomes the pool maker in some kind of product categories, the 

negotiation power of the retailers goes up very high and then because they have high 

negotiation power, either they will bring in private labels or they will ask more money to the 

manufacturers for favorable positions of the manufacturer products in the retail shop. So, this 

is some way of making money that they are trying to do.  

Now, my focus is to read in this case study and then to see that what kind of things can 

actually be measured by both the retailer or the manufacturer to get an idea that how this 

mechanism will work, how I will do business, how much money I should pay, how much 

money I should not pay, what is the customer lifetime value of a customer staying back with 

me, this kind of analysis should be done by the both the retailer and the manufacturer. And 

that is a context why this particular session is in.  
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So, if you come in your files, you will see there is something called brand switching dot 

Excel file. So, here there is a case study which looks like this that there are 7 brands. Brand A 

to brand 7, brand 1 to brand 7 and brand 4 is the retailer’s brand. When the retailer has lots of 

customers and they have been collecting data from the customers both from their purchase 

data and sometimes through interviews also, the combination of a purchase data and the 

survey and they found out that what is the probability of a customer of brand 1 who has 

bought brand 1 in time period 1 will switch to brand 2 in time period 2 or brand 3 in time 

period 2 or brand 4 in time period 2, what is the probability of that those are the data that they 

have collected. And they have collected for 2 situations.  

One situation there is a promotion, one situation there is no promotion, the promotion for 

whom, these guys are actually working for their own Private Label brand. This is a retail 

company, which has come up with a private label brand and it is trying to target that how my 

private label brand makes more money. So, in this case brand 4 which is highlighted, which 

is bolded, is the private label brand. Brand 1 to brand 7 is the normal brand. Now, you see if I 

carefully understand if somebody has bought brand 1, this is actually the, this particular 

matrix is called a transition matrix. So, if it is like in a Markov chain if you know in a 

Markov chain, there is a transition.  

So, this is state 1, this is state 2. And this is state 1 and this is state 2, at time periods 1 and 

time period 2. It is like let us say state 1 is sick and state 2 is okay. So, if you are okay, if you 

are sick at time period 1, what is the probability you will still remain sick in time period 2, let 

us say, day 1 and day 2. If you are sick in day 1, the probability of remaining sick in day 2 is 

let us say around 0.4 then what is the probability that it will be okay, 0.6. But if you are okay 



in day one, the probability of getting sick is probably 0.01. And probability of remaining sick 

is 0.99.  

Now, that is a transition probability. Now, if this transition keeps on happening for every time 

period every time period after n number of time period, which is very large after let us say 

infinite time period, you reach a steady state, we call it a steady state. So, where the 

probability of S1 and probability of S2 is fixed and this 2 adds up to be 1. So, this becomes 

fixed. So, once this become fixed this is the, this is the transition probability in our case.  

So, somebody who has bought brand 1 somebody who has bought brand 1 will actually 

change to brand 1 will remain in brand 1 with the probability of 0.4, he will never go to brand 

2, he will go to brand 3 with a probability of 0.13, brand 4 with the probability of 0.1 and so 

on. And if I just do a summation of these particular numbers, I will get the value as 1, exactly 

1. So, that is the probability that the summation is 1 that is this all the transitions are taken 

care of. And if I just drag it for all these things, it is coming up to be 1 only fair enough. So, 

these are the transition probabilities, so somebody has bought brand 4, the probability that he 

will remain in brand 4 is 0.4, the probability that he will go to brand 1 is 0.01 only. And see 

these particular transition probability is not symmetric over your diagonal element.  

So, brand 1, to brand 2 switch is not same that is brand 2 to brand 1 switch, they are different 

and those are the things that they have collected this data from survey and from past purchase 

experiences of the past purchase data of the customers. Now, they have character this 

designed into 2 time periods when there is a promotion going on. And there is a promotion 

not going on. The first one is non promotion. The second one is promotion and promotion is 

going on for whom? Promotion is going on for brand 4 that means the brand which is giving 

this.  
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Now, what is promotion? Promotion means that in average cases prices 0.045 and when 

promotion is going on, it gives a 90 percent, sorry around 20 percent discount it charges 80 

percent of this value. So, that is promotion and initially when there was no promotion going 

on, this was the market share initial market share and when there was promotion going on, 

these was the market share. Now with this information, we have to decide that promotion 

should be given or promotion should not be given by brand 4 and to do what, we will check 

that.  
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See, the first thing is how to change that? Now, if this is my transition matrix, I just copied 

and pasted it from the previous page to this page. If this is my transition matrix and this is my 

initial brand promotion, then what will be after first period will be this thing? You see, just 

understand this thing very carefully. Brand 2 or customers from brand 1 at time period 2 can 

come from which brands? Customers are trying to can come, so let us say if there are 100 

customers, if there are initially if there are 100 customers, then 7 customers are in brand 1, 3 

customers in brand 2, 20 customers in brand 3, 6 customers in brand 4, 34 customers in brand 

5, 18 customers in brand 6, and 9 customers in brand 7, fair enough.  

Now understand this very carefully that if this 7 persons are there at time period 1, or in this 

case time period 0, how many of these 7 people will stay back with brand 1 at time period 1 

from 0 to 1 when I change the time period from 0 to 1, how many of this 7 people will stay 



back? 42 percent of the 7 people will stay back. So, 0.07 * 0.42 fair enough. How many of 

brand 2, how many of those customers who bought brand 2 will switch to brand 1? Nobody, 

those who have bought brand 2, nobody switches to brand 1.  

How many of those customers whose bought brand 3 will switch to brand 1? 4 percent, so 

these guys bought earlier it was brand 3, now it is brand 1 only 4 percent. So, 0.23*0.4 is 

coming from brand 3. 0.06 *0.01 coming from brand 4, 0.034 into point, so basically this row 

into this column for brand 1. If this row* this column is for brand 1, then from band 2 this is 

this row and the second column. For brand 3, it is this row and the third column for brand 4, 

it is this row and so, basically row and column and do you remember how it is being done 

just it is being done like this.  

That there is a 1 into 7 rows 1 into 7 matrix and then there is a 7 by 7 matrix. If I do matrix 

multiplication, this will be taken row wise, this will be taken column wise, one column at a 

time so, first this column, then this column and this column. So, basically we are doing if it is 

A and it is B, we are doing AΧB matrix multiplication is something that we are trying to do 

and that will give me 1*7. So, this 1 will be given and this 7 will be given. So, 1 to 7 another 

1*7 matrix which is looking like this only basically that will be my output. Now how to do 

that in Excel matrix multiplication? So I will first remove this. So, I will just, what I have to 

do here.  

So, let me remove all this thing. What you do here that I have to select all the cells, because I 

am doing an array calculation, all the cells has to be selected together. In the function bar you 

write is equal to m mult, m mult at fix multiplication and this is my first matrix. This is my 

second matrix. And I close this and then I press Shift, control and enter. Shift, control and 

enter and the moment I press it, it gives me the values at time period 1. The same operations 

happens with time period 2. So, I select this area, I go to function bar and write m mult. And 

this is my for time period 2 time periods 1 probability is the initial comma and this matrix and 

then I close this after closing, I am pressing Shift, Ctrl and Enter, Shift, Ctrl and Enter. So, I 

got it for the second one also.  
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And the same operation I will be doing for third one remember you have to select all the cells 

by the output will come because matrix multiplication will give you a matrix output. So, you 

have to select the whole output range m mult comma this comma this, close it and then Shift, 

Ctrl, Enter, Shift Ctrl, Enter, fair enough. So, you see just the situation. So, first it is 6 percent 

when you are not giving any proportion, you are giving proportion, it is slowly increasing 6 

percent to 8 percent, 8 percent to 9 percent enters into 9.7 percent slowly brand 4 is 

increasing and that is practically happening because not only I am retaining  many people 

here, I am bringing in some other people from other, so maximum of bringing in from brand 

1.  



But other guys also are bringing in some other customers and accumulating tip to my brand. 

But will it be going on will it be increasing increasing increasing and become 100 percent, we 

will see that.  
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Now the same thing, if I quickly try to do with the market share for 3 time periods when there 

is no promotion. This was the starting value for the no promotion we need the same thing and 

you will see that here it is increasing but much slower rate 0.5, 0.5, so 5.1 percent, 5.2 percent 

5.26 percent, so 5.26 percent basically 5.3 percent at maximum very slower rate this increase 

is happening. So, that is something that we have to focus on that the increase in this particular 

case is much smaller. But again the question still remains same that what will be the ultimate 



market share if I go on doing this, if I go on giving promotion or if I go on giving no 

promotion, what will be the market rate?  
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Before I go to that, another question has been asked to me that what is the transition, what 

percentage of source customer will retain after 3 period of promotion and 3 period of no 

promotion? So, in first time period, so with promotion this 48 percent remains This is after 

time period 1, after time period 2, how many percent’s remains, after time period 2 people 

who remain if I just copy, so, this is this is basically. So, let me do it properly. So, after time 

period 2, how many persons will remain? These values will be nothing but is equal to mm 

matrix multiplication of this matrix comma this matrix once more and then Shift, Ctrl, Enter 

that is after second time period. So, basically this many people will remain originally source 

customer how many will remain?  

After time period 2 this many people will remain and then after time period three. So, I will 

just write here after T3, how many percent will remain, if I just copy and paste it here and I 

say that this is mmult sorry not this I have to select the whole area and I write mmult this 

comma this and then Shift, Ctrl, Enter I get after time period 3 what will be the case. Now, 

the transition probability changes then the next appears without promotion. So, without 

promotion, this is the transition probability which is different so, if it is different I have to 

copy and paste that. So, after t 4 in case of t 4, what will be the case?  

Again you select the whole area then go to this you write mmult, this is at the end of time 

period 3 and this is at the transition probability when no promotion is there, shift, Control, 

Enter. So, one round of no promotion is done, second round of no promotion I have to write, 

so, I will just copy and paste it here, delete and then write mmult, this is my first round, 

fourth round, and this is the transition probability, and then Shift, Ctrl, Enter. This is basically 

t 5 and after t 6, how much?  
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After t 6 it is basically if I just copy it and paste it here, and if I probably delete this one, I can 

probably delete this and then I can write okay is equal to mmult, this is my t 5 and then this is 

my transition probability. And then if I close and then Shift, Ctrl, Enter and I get after t6. So, 

basically you see that if I do some rounds of discounts and some rounds of non-discounts, 

ultimately only 6 percent of my original guys will remain with me which is the something 

which has to be thought about that 6 percent is very less number but to deal with it. So, this is 

how we have to find out that.  
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Now, what is the long term probability is my question, what happens when the, if there is 

long term probability when I keep on giving this no promotion. So, long term probability will 

be what, you see that at long term probability means that it will not the probability will not 

change, fair enough. So, long term probability means in the next time period, the probability 

will not change in a very long time, if you keep on doing this at one point there will be a 

steady state. But the steady state into the transition probability is again the steady state, fair 

enough.  

So, let us assume that the steady state is x, then I have to find out such an x such that x into 

the transition probability is still x. That means, what that means what, for each of the states, 

the number of persons going out and the number of persons coming in are same. That means 

those who are brand 1 customer said the steady state, out of them, 10 guys, if go out and buy 

something else, then 10 more guys will come from outside and replace these people then only 

I will be in steady state. If the number of outflow, and number of inflow is same, then I am in 

the steady state.  

So, that is what we will be checking. So, this is transition probability. So, brand 1, how many 

guys are going out on brand 1? So, the guys who are going out of brand 1, if I am not wrong, 

just 1 minute. So, this is basically I have to copy this. So, if how many persons are going out 

of brand 1, so I think this is 0.44-1. This many persons are actually going out of brand 1, 44 

percent remaining means this many persons are going out and how many persons are staying 

coming into brand 1, if I just copy it and paste it in as a transpose, so that many person will 

be coming in. And the same thing I have to do it keep on doing for everybody so I just copied 



this guys and then paste it here as a transpose and then the middle ones this is basically 0.42-

1 because 0.42 guys are staying back.  

So this many brands will be leaving, then 0.59-1, so these guys are staying back. So, this 

many person are will be leaving, then 0.04 is staying back. That means 0.04-1, will be 

leaving 0.062 is staying back that mean that minus 1 is leaving. And then point staying back 

that was that many persons are leaving and 0.03 is staying back and that many person are 

leaving just understand what I have done. See 44 persons were staying back from brand 1 to 

brand 1 they were staying back. So, how many persons are leaving from brand 1? 56 percent, 

so therefore minus 0.56 and these guys are coming from other brands. So, if I just write it 

down in this way that in a steady state if B 1, B 2, B 3, B 4, B 5, B 6, B 7 these plus the 

brands market share. Then out of these brands 56 percent of the brand 1, 56 persons are going 

away and 0.2 percent, 6 percent, 1 percent, 6 percent, 7 percent and 6 percent.  

So, 2 percent, 6 percent, 1 percent, 7 percent, 6 percent and 7 percent of B 1, B, 2, B 3, B 4, B 

5, B 6, they are coming in to brand1 in time period, next time period steady states next time 

period and minus 0.56 guys are going away. So, if I just do the addition of this peaking, how 

much will be the total change? The total change is 0 and that is why it is a steady state. So, 

this into this, this into this, this into this, this into this, this into this, this into this and this into 

this, this will be 0. It is a steady state. So, that is the thing I have done for every brand and 

these values are 0, see these values are 0 this values are 0.  

Now, if everything is 0, if everything is 0, you will not be able to solve the problem. So, if it 

is, let us say, by any chance, if you are trying to solve A*x=0, solve for x, then x will be 0, 

you will not be able to solve any problem. So, to show that, we do not face that, what I do is I 

am saying that the summation of the probability that B 1, B 2, B 3, B 4, which is the steady 

state probabilities, the summation of this probabilities will be 1. So, to do that, these are the 

coefficients.  

This is equal to 1 this is what I am trying to get. Now, what I have to solve then if there is a 

case, see this is the steady state probability is this let us say and these are the values and this 

is my y. Then what will be a steady state probability? Basically if Ax * B is equal to this, then 

these values will be inverse of B 3 to H 9. So, A inverse into y that is what I am writing here, 

see M inverse into J 3 to J 9. So, I have selected this once, and I will just go here and press 

Shift, Ctrl, Enter, and I am getting the probabilities.  



So, the probability long term probability if I keep on giving this thing is 0.5313. Now, the 

same thing, if I can calculate for the promotion case, there is no promotion case.  
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For yes promotion case, what is the values I will quickly calculate very quickly I will 

calculate, so I will copying it on practically I am copying this one and then pasting it here as a 

transpose. And then this is basically this minus 1 and this is minus 0.47, to be precise, this is 

how much minus 0.38, this one is minus 0.52, this one is minus 0.41, this one is minus 0.54 

and this one is minus 0.7, fair enough, and then instead of doing this I will choose any one of 

them to be 1. So, this is 1 and then other values are 0, 0, 0, 1, 0, 0, 0 exactly what I did 

before.  

So, then what will be this thing the, the probabilities will be is equal to mmult within that 

matrix inverse M inverse of what, M inverse of this people comma inverse comma and then 

into of this. So, that is for Shift, Ctrl, Enter I got the probabilities, this is the probability if I 

just copy this and just paste it here, you will see that if I compare now brand 4, if I keep on 



giving it will probably saturate at 10 percent level, if I keep on giving the promotion. If I do 

not keep on giving the promotion it will saturate at a 5 percent level. So, this is something 

that is important. 
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Now understand what I am giving in terms of promotions, what I am doing? So, if I keep on 

giving promotion, then this is my salary, you know this is my this is my price 0.045. So, 

0.045 multiplied by the long term probability, long term probability is how much? 0.053, 

0.045 into 0.053, it is my long term revenue. And the long term revenue earned and 

multiplied by whatever. And in this case, 0.045, if I give promotion, that means I am 

increasing this, this becomes 0.9973,  so 0.09973 into how much 0.045*0.8,    I am giving 20 



percent discount, and I am getting see more than that more than whatever I would have got in 

our steady state condition, I am getting more.  

So, I should give promotion, and I will want one more and we have to see that how the 

transition happens. But this is something that is a basic idea that whether you should give 

promotion whether you should not give promotion in a switching condition. So, that is where 

we will stop today. This is a classic case of brand switching where the customer lifetime 

value and the switching behavior matters. In the, as we go on we will discuss about customer 

lifetime value, how to calculate that and how to take a call on that that which kind of 

decisions can be taken in marketing. We will discuss about that. Thank you very much. I will 

see you in the next video. 

 

 

 

 


