Marketing Analytics
Professor Swagato Chatterjee
Vinod Gupta School of Management
Indian Institute of Technology, Kharagpur
Lecture 06
Introduction to R Programming (Contd.)
Hello everybody. Welcome to Marketing Analytics course. This is Professor Swagato Chatterjee
from VGSOM IIT, Kharagpur who will be taking this course for you. So, in the last video we

were dealing with a hotel review data set and what did we do till now?
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So, I have done so if you see this. | have read the data, get a little bit of idea of the data, and then
summarized the data. And when summarize the data, we use dplyr library. So, if you do not have

that, you have to install that. And then I created the summary of the dataset for the whole hotel,



all 23 hotels. And that summary had the overall rating, and that summary also had the mean of

the location, service, and various other aspects, 6 other aspects.

And then, we also found out how I can create, how I can actually compare my hotel with my
competitor’s hotel. So, we selected two hotels from Rourkela by chance, and then we created
summary 2. And we were about to create a bar plot of the performance of these two hotels. So,

that is where we have stopped.
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So, when I started this video, I have cleaned my console, cleaned my global environment. So, if
you are continuing from the last video just now, then you do not have to do all this stuff. But all
of those guys who are starting this video and seeing this video separately then the probably the
session 5 video, you have to do the same thing that I am doing right now. So, clean your global

environment, clean your console, set your working directory to source file location again. And



then from line 1 to line 21, select the whole stuff, line 1 to line 21, and press run so that you and I

remain on the same page. That is very important as we go ahead.

So, now that we are on the same page and I have the summary 2, which looks like this but there
are 2 hotels and their overall rating, and their performance of each of the attributes has been

given. I will actually try to do a little bit more work.
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So the first thing that I will try to do is create a bar plot, bar plot looks like look something like

this, I will clean this first. And so let us say. I am planning to create something like this, where,

so for hotel 1 it will look like this, hotel 2 it will look like this. And then there will be a curve.

And the second column will be like this always. So, this is let us say overall rating. This is aspect

1, this is aspect 2. And this is the ratings, and this is the variables probably. And this is hotel 1,

and this is hotel 2; this is the legend, so something like this is what I will be trying to create.

Why have I been trying to create this? Because this gives a fairly measurable idea that Overall

rating wise hotel 1 is worse than hotel 2. And that is majorly contributed by A1, though A2 wise

hotel 1 is much better than hotel 2. It might not matter probably that is why this kind of result is

coming. So, this is something that we are going to create now.
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So to that, the code is bar plot. The function is bar plot, so you can go and find out the help of bar
plot; how to find out the help of bar plot? You have to write a question mark. And then bar plot

and press enter, or you can write help within bracket bar plot. So, any of these two options you

can do.

So, bar plot will use a matrix in it. So, what I am trying to plot here, I am trying to plot here in
the data set, not here, in this dataset summary 2 whole this. All this from here up to SRV,
everything [ am trying to plot, but I cannot give the input. This is something that has been written

by somebody. And he has written in that way that the input has to be either a vector or a matrix.

So here, because we are creating a bar plot of multiple parameters, it is not a single parameter, it
is multiple parameters. So, the input will be a matrix. So, I have given the input as a
"matrix.Summary2," . So, you will see summary 2 is the dataset, summary 2 datasets. If I just see
this much, summary 2 datasets all the row because nothing written before comma, and 2 to 8.

That means leave aside the first column, which is the hotel name.



And other than that, use all other columns that mean overall rating to service all other columns
you use and then change it to its matrix form as dot metrics. So, if I just click it and print it here,

it will be just this, this is a matrix format. This is the input in the bar plot. This particular matrix

is the input in the bar plot.
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And what else? It is asking me that when I put the bar plot, what I will write here? So, here I
have written OR, Al, A2. So, what will I write in my case? So, that is the names argument;
names.arg, names argument is what? The column names of Summary 2. What are the column
names of Summary 2? If I write column names of Summary 2. And then 2 to 8. So, that will give

me this column names. Because the second column to the eighth column. I am creating a subset

B e we o]

- ‘tl-_

of the data set, and then I am finding out the column names.



So, these are the aspects, and the overall rating comes at the bottom of the chart. So, that is how I
have created. Then I have also asked what my x label is? So X-axis, what will be the label? The
label is aspects. Y -axis what is the label? Ratings. You can give any other name does not matter.
Now, beside is equal to true. Beside is equal to true means. I have 2 hotels, so one way of

representing it is this.

Another way of representing is somebody can create something like this. So it is hotel 1. This is
Hotel 2. This is Hotel 1. This is Hotel 2. And this is hotel 1. And this is Hotel 2. Overall A1, A2.
So, basically stacked, this one stacked view. So, something like this. Somebody can create this

stack view. So, when you try to create a stack view, you will write.

Beside is equal to false, when you try to create, do not want to create a stack view, you will write
beside is equal to true. So, I have written beside is equal to true and color you can choose
anything. I have written 5 comma 6. You have to choose 2 colours. There are lots of colours
available. You can choose 1 comma 2. It will come black and probably red. And then if you, so

RBG and so on.
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So, if I select these two lines the bar plot line and run this one, I get here in the plotting area, I
get a plot like this, and I will actually make it a little bit broad. And you will see that there are
overall ratings, value for money, locations, sleep quality, and so on. And the ratings are coming

up, and I can fairly see by seeing this. And if you can probably also want to add up the legend on

this.

So, the legend is x 1s equal to 2, y is equal to 2 is actually the location of the legend via X axis
and in Y-axis. At what level it will be printed. And what is the legend? Legend=summary?2,1. If |
just print out this much. This is nothing but see two levels. One is panthnivas rourkela and other

is radhika regency rourkela. So, these two names get printed, and the colour is the same colour

that you have chosen 5 comma 6.
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So, if I run this, the legends come here. So, this is a very common thing that happens in R that
sometimes it hangs so it is. That is why it is a very good practice that you keep on saving
whatever files that you are creating so that you do not lose stuff. Yes. So what we will do now is

that we will create the bar plot, and the bar plot will look like this.

So, as I just told you that there is a matrix that we have to create. And then the names argument

and x-label, y -label. And besides is equal to true. So, and colour is equal to 5, 6, so when I run



this it looks like this. And if I just make it bigger, it will look like this. And I get an idea that,
okay, so based on this thing, I can say that overall rating. So, overall rating, I can say that the
blue one, I am not telling which one is which. Because the first one is basically blue and the

second one is pink.

The first one, hotel 1 is not doing as good as hotel 2. Obviously, the overall rating is a little bit
lower based on the data set that we have. And I can also say, by seeing this particular thing that
VFM is more or less the same, location is also more or less the same. One of the major things

which is not same is cleanliness.

So, cleanliness is much lower for the blue guy, and probably the SRV is also much lower. The
service is also lower than, so I would strongly say that the last 4 aspects SQ, RMS, cleanliness
and service. These are the four contributors. Now, it is very easy to say that cleanliness is
something that you can improve right, very easily. And sometimes if you actually improve
cleanliness, it might also have an effect on SQ that is service, sleep quality or if not sleep quality,
at least in SRV the service it will have an impact on that. So, it might be a more economical

choice that I will focus on cleanliness.

Now, other than that, I have to also focus on that which one is more important and which one is
less important. This is something that matters. How? We have discussed in the previous video
that I have to find out that using something called the regression equation where overall rating

will be my y variable and x1 to x6, which is all the aspects will be my x variable.
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So, before we run regression, there are certain steps. What are those steps? The first step before
you run a regression is that we have missing values, so missing value imputation is my first step.
Then what is the step? So, I will deal with it. There are lots of ways of missing value imputation.

Ideally, that should have been covered in a course called Introduction to Business Analytics.

Here, I will just follow something called a median imputation because you see all our
observations you will see later point of time. All our observation is a little bit off. I would say
bias towards the higher side. That means more numbers of 4’s and 5’s are there rather than 2’s
and 3’s and 1’s probably the review. So, it is not symmetric. And if it is not symmetric probably
median is a better choice than mean to when I am doing an imputation because that will not

change the distribution of the data. So, that is something that I am trying to do.

The second one is missing value imputation. After that, we have to also find out outliers because
this 1s a linear regression. All of the variables are let us say I can assume them to be numerical

and continuous and if by chance I am assuming them to be continuous, so we will see that



whether the assumption works or not. But, if by chance that they are continuous, then there

might be outliers, and I have to find out those outliers and remove them. That is step number 2.

And step number 3 is basically we have to see correlation. So, at least the x variables cannot be
correlated with each other to run a regression. That is also an assumption that we have, and we
have to check whether that is fulfilled or not. And I will stop here. There are other things that
you have to check. We have to check for heteroscedasticity; you have to check for variance

inflation factor and etcetera. But today’s class is only about how to do it in Excel, sorry in R in

an easy format, so I will not focus on that.
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33 #outlier detection and removal 2 zeom | Begon ‘
34~ for(i in c(2,6:11)){

291 (TopLevel) & R Script 3

Console  Terminal Jobs |

C:/Users/Dell3/Desktop/mrkan/
> #Missing value median imputation
> names(Data)

ratings

[1] "Hotel_Name_city" "Review_Overall_Ratin te_of_review"
[4] "Month_of_visit" "Review_Type" Rating_value"
[7] "Rating_Location" "Rating_Sleep_Quality" "Rating_Rooms"

[10] "Rating_Cleanliness"  "Rating_Service"fi§
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[877] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE >

[913] FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE o SRV
[925] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE )
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ratings

[889] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
[901] FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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So, let us say the first one is a missing value. So, what I am writing here carefully see, for i is
equal to 6 to 11. Now, how do I know 6 to 11? Because I have checked the names of data and the

missing values are there in the service rating, the aspect wise rating part. So, those are 6 that is

rating value to service, rating service. These are the 6 aspects where any value is there and which

will be used as my x variable in the regression. So, I am focusing on them, 6 to 11.



So, for i is equal to 6 to 11. So, here I told, when these names within bracket data will come in
handy. So, 1 in 6 to 11, what happens is this 1 keeps on changing, i takes the value of 6 and then
7, then 8. When 1 takes the value of 6, data, then comma 6 that means the 6th column will be
replaced in such a way. Such that ifelse. Ifelse means if something happens, you do something. If
that does not happen, you do something other. So, there will be ifelse if you remember there are
3 things in ifelse, in ifelse there were 3 things. Condition, if the condition is true, what happens?

If the condition is false what happens?

So, these are the 3 entries that I have given in my ifelse function as well. So, ifelse is dot na data
dollar i. So, let us say i is equal to 6. Let us assume 1 is equal to 6. Then what will this particular
guy give is dot na, data dollar i. This guy will give me see lots of trues and false. There are some
trues in between also and lots of false. So, it is actually checking out of my nine hundred

observations.

Where the values are na , whether it is na like it is asking if it is yes it is na. Then it will come as

true, if it is not na not missing value then it will come as false.

(Refer Slide Time: 16:08)
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27 names(Data)

29~ ffor(i in 6:11){
30 Dpatal,il=ifelse(is.na(Datal,i]),median(Datal,i],na.rm=TRUE) ,Datal,i])
31}

33 f#outlier detection and removal

35 | i ,
291 (Top Level) & R Script &
Console  Terminal Jobs =

C:/Users/Dell3/Desktop/mrkan/
> median(Datal[,6] ,na. rm=TRUE)
[1] 4

> for(i in 6:11){

+ Data[,i]=ifelse(is.na(pata[,i]),median(Data[,i],na.rm=TRUE) ,Data[,i])
Bh

> |

oTe e
R Project: (None) ~

Environment ~ History  Connectiol s 7]
2 B | ImportDataset ~ | & = List -
7} Global Environment ~ O

Obata 942 obs. of 11 ..

O summar.. 23 obs. of 8 va..

O summar... 2 obs. of 8 var..
values

Fles | Plots | Packages Help | =[]
2 Zoom | Hexport - |0 |

ratings
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OR
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B wemeE[-0]

So, whenever it is true, replace it with what? Median of my data comma 6. So, what is the
median value of 6 when 1 is equal to 6? What is the median value? 4, and when that is not the
case, then keep it as it is. When the is dot na is false we do no changes. So, this particular thing
will actually change if I go one column at a time, find out what the na values are, replace it with

that particular column median value. So, what I do that, I actually replace everything with the

median value. So, how will I know that it has been replaced?
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Now, if you do a summary of the data, you will see there is nothing. No na is in the last 6, here
when there is a na. This is actually saying na, but this is review type we have not touched that,
we have touched the last 6 attributes, there were some na values because you have seen that is
dot na give me true in some of the cases, but right now I have removed them. Here there is no na
coming in any of these things no na coming. So, that means that all the na values have been

replaced.

So, summary is something that I wanted to show. So, that will actually remove all the. So, it does
not remove; it actually shows the basic, I would say descriptive statistics of all the variables like
what is the mean, what is the median, what is the first quantile, what is the third quantile,

etcetera, etcetera. So, you can quickly see that in summary.
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Now, we have done missing value. What is the next step? The next step I told, the next step is

outlier removal. So, remove the outlier.
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32
33 #outlier detection and removal Opata 942 obs. of 11 ..
34~ for(i in c(2,6:11)){ © summar-... 23 obs. of 8 va..

35  a=!(abs(scale(Datal,i])[, 1])>F) © summar... 2 obs. of 8 var..
36 Data Data[a, ]
373 values
;g o i Files Plots Packages Help [
0 - , A Zoom | Hexport - (0 |
3532 (Top Level) & R Script &
Console ~ Terminal Jobs =0

C:/Users/Dell3/Desktop/mrkan/
>
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So, how to remove the outlier? So, outlier will be there both in the y variable and the x variable.
So, x variable was 6 to 11, but y variable was the second variable in my dataset 2. So, | have
written when 1 varies from 2 and 6 to 11. So 2, 6, 7, 8, 9, 10, 11 these are the values that 1 will
take. Then what I am doing? I have written something carefully, check what I have written. So,

one by one, so when I try to do missing value I am trying to do outlier. What is an outlier?
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So, there are various ways to define an outlier. Outlier is a value that is very away from the
mean. And how do we decide? If there is an x, which is a long variable, we find out mean of x,
which is 'm' and we find out the standard deviation of x which is 's' and anything, which is
beyond let us say x is within m+3s and m-3s. This is not an outlier. 3 is something that I had

taken, if you are a little bit more conservative, you can take 2 as per your wish.

So, x as long as it is within this limit it is not a outlier. So, I can also write (x-m) has to be within
-3s to 3s or I can write (x-m)/s has to be within -3 and 3. That means I can also write x-m is

what, actually z, z = (x-m)/s, so z has to be between -3 to 3.

That means the mod of z has to be lower than 3, when it is higher than 3 it is outlier, when this is
lower than 3, I will keep it as simple as that. So, that is what I have done here. In my code 1

found out the z value for each of the columns, and I have checked that whether that z value is

lower than 3 or not.
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> =2

> scale(pata[,1])[,1]
[1] -0.96682779 -2.85439625 -1.91061202 -0.96682779 -0.96682779 -1.91061202
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[37] -1.91061202 -0.02304356 -0.02304356 -0.02304356 0.92074067 0.92074067
[43] 0.92074067 0.92074067 0.92074067 0.92074067 0.92074067 0.92074067
[49] 0.92074067 -0.02304356 -0.02304356 -0.02304356 -0.02304356 -0.02304356
[55] o. 92074067 0. 02304356 -0.02304356 0.92074067 -0. 02304356 -0.02304356
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So, what did I do in this part? So, let us say i is equal to 2. Then what does this do? Only this part
does his work, it takes data’s second column and scales it, scale it means it changes it to its z
values. So, all the values that you are saying that is the second column z value; these are the z

value of the second column, which is the overall rating. So, it has turned.

Now, I want the absolute value mod of z. So, abs is the function. So, abs will give me the same
things, but in an absolute form, that means it will say that all the negatives will be positive and

all the positive will be positive. So, see here are all the values coming are positive, no negatives,

everything is positive.

Now, what am I doing? I am checking whether they are higher than 3 or not? If they are higher
than 3 it will come as true, if it is lower than 3 it will come as false. So, all those guys are coming

false. There might be some trues in between; I am not checking it right now. So, there will be

trues and false.
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32
33 #outlier detection and removal
34~ for(i in c(2,6:11)){
35 | a=(abs(scale(patal,i])[,1])<3)
36 Data-Datala,]
]

37

38

39 #correl i

an '

352 (Top Level) 3 R Script &
Console  Terminal Jobs =

C:/Users/Dell3/Desktop/mrkan/

> a=(abs(scale(Data[,i])[,1])<3)

> a
[1] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[16] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[31] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[46] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[61] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[76] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
[91] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

[106] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

[121] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

T e
R project: (None) ~

Environment ~ History ~ Connectiol o 7]
£ [ | 7 Import Dataset + & = lste
]Globa\ Environment + O
O summar.. 23 obs. of 8 va..
O summar... 2 obs. of 8 var..
values

a logi [1:942] TRUE..
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0 - ® & HE A Go tofile/function ~ Addins ~ RJ project: (None) ~
0] wissr* =[]  Environment History ~Connections ==
71 [ DSourceonSave | & /<« FRun | *P | P Source ¥/ = 2 k' 7% Import Dataset ¥ List
g% 4 " Global Environment ~
33 #outlier detection and removal Data
34+ for(i in c(2,6:11)){ (O pata 872 obs. of 11 varia.
35  a=(abs(scale(patal,i])[,1])<3) O summaryl 23 obs. of 8 variabl.
§; } Data=patala, ] O summary? 2 obs. of 8 variables

Files  Plots | Packages Help  Viewer
39 #correl i < =0
Anls . 2 Zom | Heport - (0§ % -
341 (Top Level) 3 R Script &

Console ~ Terminal Jobs =0
C:/Users/Dell3/Desktop/mrkan/

L880] IKUE IKUE IKUE IKUE IRUE IKUE IKUE IRUE IKUE IKUE IKUE IKUE IKUE IKUE -
TRUE -
[901] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

[916] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TI{UE TRUE TRUE TRUE TRUE TRUE
TRUE

[931] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

> for(i in ¢(2,6:11)){

ratings
o 2
(BT N}
[==—
=

4 as(abs(scale(oatal, 1) [,11)<3) OR LO SRV
+ Data=Data[a,]
+} 4 -
i 4 v
y |
5 Wiien X N iGEBE) i ' kv

I want to keep the false ones. So, instead of doing this, let us make it simple, delete this one, just
check what I am deleting. There was an exclamation sign which was not of whatever I was doing
on the right side. So, I am removing this, and I am putting a smaller than sign. Smaller than sign
means it will give me true values when guys are within 3, when the mod of z is lower than 3. It
will give me true. And those are the values I want to keep in my data set because they are not
outliers, so I am putting that. So, this is my 'a', this is my 'a,' for all the trues means these are not

outliers.

So, if there is some by chance some falses in between then, that will be an outlier and take that
subset of the data in such a way that I am taking only the trues and not the false. So, I am taking
only such rows what this particular column is coming as to be true, rather than false, if it is by

chance coming false, do not take the whole row, the whole row you just remove it.

So, this is the thing that I am running, so you stop the video again. Or go back to the few steps
again in the video and listen and understand what I have done. The moment I do that you will see

if I run this particular line. You will see that we have 952 or something like that from there I got



872, which is a huge drop. So, there will be around overall 80 odd outliers, and we have removed

that.
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a=(abs(scale(patal,1])[,1])<3)
Data-Datala, |

#correl
Correl=cor (Data][,6:11]);

43

#Normality
i L
4116

R Script &
=2 D

(Top Level) 2

Console  Terminal Jobs

C:/Users/Dell3/Desktop/mrkan/
L88b] IKUE IKUE IKUE IKUE IRUE IKUE IKUE IKUE IRUE IKUE IRUE IKUE IKUE IKUE

TRUE
[901] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

TRUE

[916] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
TRUE

[931] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

> for(i in ¢(2,6:11)){

+  a=(abs(scale(pata[,i1)[,11)<3)

+ Data=Data[a,]

i

>

R project: (None) v

=0

List ~

Environment  History  Connections
5]
'l Global Environment
Data

O Data 872 obs. of 11 varia..
© summaryl 23 obs. of 8 variabl..
© summary2 2 obs. of 8 variables

Plots Packages Help Viewer [
P room | Epportr O f %

# Import Dataset * | &

[y

Files

ratings

B Ee® F[u]0]

T
Fle G Cose View P Seien Bl Dubog Dot Tess Hep

0 -0l A Go to file/function - Addins ~
Q] wissr =0
¢ 4 [JSourceonSave | Q F ' | FRun | **| P Source v =
38
39 #correl
40
41 dpfrel=cor(pata[,6:11])
42
43 #Normality
4
45+ for(i in ¢(2,6:11)){
46 hist(pata[,i]) .
Do .
412 (Top Level) ¢ R Script &
Console  Terminal Jobs =]

C:/Users/Dell3/Desktop/mrkan/
IRUE
[901] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

[916] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

[931] TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
> for(i in c(2,6:11)){

+ a=(abs(scale(pata[,i])[,1])<3)

Data=Data[a, ]

*
+1
> Correl=cor(pata[,6:11])
>

R project: (None) *

=0

Environment  History ~ Connections

[ e N - R

@ | P mponDataset+ | = lime | v
% Global Environment * Q
Data
Correl  num [1:6, 1:6] 1 0.2..
0 Data 872 obs. of 11 varia..
O summaryl 23 obs. of 8 variabl.
Files Plots Packages Help Viewer [T
P zoom | Bppon+ 0 | f 4
<
)
o
=
5 o
[
o
OR L SRV
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VIRL: 1K= @ A Goto file/function * Addins R project: (None) +
O wissr Correl =0 | Enir [T
7 Fiter =l Rl
“ Rating Value Rating Location Rating_Sleep_Quality Rating Rooms Rating Cleanliness Rating_Service ] Global Envi
Rating Value 10000000 02450368 04266385 04673329 04898328 05436731 Data
Rating Location 0.2450368 10000000 0.2704658 0.3805466 0.2562873 01630125 \); ;;r; ‘[
Rating Sleep Quality 04266385 02704658 10000000 04774935 04984535 03638200 0s..2370b
Rating Rooms 04673329 0.3805466 04774935 10000000 0.5902080 04247043 Files =]
Rating Cleanliness 04898328 02562873 04984535 05902080 10000000 05250760 A
Rating Service (,5436731 01630125 03638209 04247043 0.5250760 10000000
3

Showing 1 to 6 of 6 entries, 6 total columns.
2margins ool

Console ~ Terminal Jobs
C:/Users/Dell3/Desktop/mrkan/
*}

> Correl=cor(Data[,6:11])

> View(Correl) y
> / 4

f
5 Wijen ¥ AR yal T Ly

The next step is correlation. So, I removed that, I only want to find out the x variables correlation
6 to 11. So, I am writing that correlation of what data is my data set. That data sets 6 to 11th
column. So, if I run this that gets saved in something called correl. Correl is a matrix. I click on
that and this gives me the matrix. And if you carefully see all the values in the matrix are lower
than 0.6, I think so. Let us check, yes, all the values are lower than 0.6; it is coming lower than
0.6. So, there is no very hard and fast I would say multi collinearity issue or correlational

problem right now, as of now.

(Refer Slide Time: 24:23)
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43 #Normality
44

45+« for(i in c(2,6:11)){

46 hist(pata[,i])

47 print(shapiro.test(batal,i] )1)
48}

£+ Addins v () project: (None) *

[ Environment History Connections =lol
“Run | 9| Bsource +| = || @ B | Import Dataset = | & = st~ |G~
q .G\obal[nvironment' Q
Data
correl num [1:6, 1:6] 1 0.245.. |
1 Oopata 872 obs. of 11 variabl. |

© summaryl 23 obs. of 8 variables

an_ S
4731 (Top Level) &
Console ~ Terminal «  Jobs -

C:/Users/Dell3/Desktop/mrkan/ -~
>

Files Plots Packages Help Viewer =0

R Script + =
P oom | Fppot O f % E

=0

i Egt View Plots Sewion Buld Drbug Profle Took Hep _E
O -0l S || A Gotofile/function [ Addins + R project: (None) *
Q) wissir x =[] Environment History ~Connections =0
aL A Osouceonsave | Q /| § HRn | o Psowce v & [ impornt Dataset - | St~ @

42 . ‘ i N i % Global Environment * Q

32 ol O summary2 2 obs. of 8 variables

45+ for(i in c(2,6:11)){ values i
46 hist(pata[,i]) i a Togi [1:890] TRUE FALSE .. -

47 print(shapiro.test(patal,i]))
48 Y

i 1

M0 ¢
482 (Top Level) &

Console ~ Terminal «  Jobs
C:/Users/Dell3/Desktop/mrkan/

Shapiro-wilk normality test

data: Data[, il
W =0.81221, p-value < 2.2e-16

Warning messages:

1: In doTrycatch(return(expr), name, parentenv, handler) :

display Tist redraw incomplete

2: In doTrycatch(return(expr), name, parentenv, handler) : 1

invalid graphics state

Files Plots Packages Help Viewer =0

L 4 £ zoom & Export * 0 ( % - @
=0 R

; Histogram of Datal, i]

R Script &

Frequency
200

3: In doTrycatch(return(expr), name, parentenv, handler) :

invalid graphics state
2|

Data[,i]
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O - B~ & || A Gotofilefunction £+ Addins + ® Project: (None) *
O wissr =[]  Envionment History Connections =l
@l & (JsourceonSave | Q F ! 1 ~#Run | 99| Bsource +| = || @ B | import Dataset = | =t |G-

Y] ] " 1% Global Environment ~ Q
ﬁ Homali sy O summary2 2 obs. of 8 variables
45~ for(i in c(2,6:11)){ values .
46 hist(patal,i]) i a Togi [1:890] TRUE FALSE ...
47 print(shapiro.test(pata[,i])) i 1 !
4 ,
AR L "
482 (TopLevel) + Rsorpt ¢ | [AERELH] Plots [ERacagesBigHelpliaViensr (gints
@ % P oom | Fppots O % E
Console ~ Terminal «  Jobs =
C:/Users/Dell3/Desktop/mrkan/ - y
Shapiro-Wilk normality test Hlstogram of Dﬂtﬂ[,ll

data: Data[, 1] >

W = 0.81221, p-value < 2.2e-16 5
) 338

warning messages: g «
1: In doTrycatch(return(expr), name, parentenv, handler) : NS

display Tist redraw incomplete sl
2: In doTrycCatch(return(expr), name, parentenv, handler) :

invalid graphics state 1 2 3 4 5
3: In doTryCatch(return(expr), name, parentenv, handler) :

invalid graphics state Datal, i]
>

Fle i Cote View Pt Seon Sl Dby Putie Tods e

© .0 - © | A Gotofile/function 1~ Addins [ project: (None) *
O wlssr ¢ =[] Environment History ~Connections =0
G| Jsouceonsave C_k/v i “#Run | o Psouce | = @ [ |72 impon Dataset - | & Bl

42 " § . Global Environment * Q
:2 Fomality © summary2 2 obs. of 8 variables
45+ for(i in c(2,6:11)){ values .
46 hist(pata[,i]) i a Togi [1:890] TRUE FALSE ..
47 print(shapiro. test(Datal 1)) i 1 1
43 !
AR L .
482 (Toplevel) 3 RS )] il Mot [fEscasE R ieniy HL-;‘
@ ? P zoom Eixport - O { %-1@
Console ~ Terminal «  Jobs =0
C:/Users/Dell3/Desktop/mrkan/ A
Shapiro-wilk normality test I Hlswgmm of Dﬂtﬂ[,l]
data: Data[, i] >
W =0.81221, p-value < 2.2e-16 S
) 3 3

wWarning messages: g ]
1: In doTrycatch(return(expr), name, parentenv, handler) : (A

display Tist redraw incomplete
2: In doTrycatch(return(expr), name, parentenv, handler) :

invalid graphics state 30 35 40 45 50
3: In doTrycatch(return(expr), name, parentenv, handler) :

invalid graphics state Data[,i]
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Q- ® 2 A Go tofile/function * Addins ~ R project: (None) ~
O wissr e[ Environment History ~Connections ==
SourceonSave | O / + FRun | *F P Source v = 2 [ 72 Import Dataset ~ ' List
4 " 1% Global Environment +
#N 1 =

ﬁ omality O summary2 2 obs. of 8 variables

45+ for(i in ¢(2,6:11)){ values

46 hist(pata[,i]) a Togi [1:890] TRUE FALSE ..
47 print(shapiro.test(patal,i])) i 11

4

AR L " ;-

157 o Lol 5 Rscipts  Fles Plots Pacages Help Viewer =

@ g Proom Fepotr O %
Console | Terminal %  Jobs =
C:/Users/Dell3/Desktop/mrkan/

Shapiro-wilk normality test Hlstogram of Data[’ l]

data: Data[, i]
W = 0.81221, p-value < 2.2e-16

warning messages:
1: In doTrycatch(return(expr), name, parentenv, handler) :
display Tist redraw incomplete e )
2: In doTryCatch(return(expr), name, parentenv, handler) :
invalid graphics state 20 30 40 50
3: In doTrycCatch(return(expr), name, parentenv, handler) :
invalid graphics state Datal, i]
>

& el N ERE)

Frequency
(o] 200
I I I

And then we have to also check for normality. Another important thing is that all the x and y
variables are normal. So, what we have to do is | have to find out the histogram of everything
from the x variable, which is 2, and then 6 to 11 all the variables is a histogram. And there is
something called Shapiro test which is a goodness of fit test for normality. So, it checks that
whether it is normal or not, there is a w coefficient that calculates that value has to be higher than

1 if it is lower than 1 it is not normal.

So, if I just run this, you will see that there are so many diagrams that got created and I will show
you one by one. So, the first one is overall rating. This is not normal. It cannot be normal
because it is a categorical variable actually 1, 2, 3, 4, 5. Again this is not normal. This is not
normal. And so on. So, these can be because they are categorical variables. They are not normal,

but still, they are probably a little bit of up and down is being seen.

(Refer Slide Time: 25:32)
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2 y " % Global Environment ~ Q
ﬁ flomality O summary2 2 obs. of 8 variables
45+ for(i in c(2,6:11)){ values
46 hist(pata[,i]) il a Togi [1:890] TRUE FALSE ..
47 print(shapiro.test(Data[,1])) i 1
48 | 4
Aa L "
82 | mopleve) & Rcript & Files  Plots Packages Help Viewer ED,,
. @ P zom | Epport- O 4. E
Console ~ Terminal «  Jobs =M
C:/Users/Dell3/Desktop/mrkan/ /
+ ) PrIILLSTIAP UL LesLudLd], 1])) % Hlstogram of Datﬂ[, Il
+

shapiro-Wilk normality test

data: Data[, 1]
W =0.7981, p-value < 2.2e-16

Frequency
200

Shapiro-wilk normality test

data: Data[, 1]
W = 0.80101, p-value < 2.2e-16

B [EiE ]
Fie o Code View Plots Sewen Guld Debug Profie Took Hep
© -0 - & A Gotofleffunction o~ Addins R project: (None) +
9 wissir » =[] Environment History ~Connections =0
@ | f [JSourceonSave | Q F v | “#Run | o Psouce | = @ [ | 72 impon Dataset - | & St~ |G~
4y B i
50 #Regression . Global Environment * Q
51 © summary2 2 obs. of 8 variables
52 fit=Im(Review_Overall_Rating~Rating_Value+Rating_Location+ Vallies
53 Rating_STeep_Quality+Rating_Rooms+ o
54 Rat1'ng_c]ean]iness+Rating_servicel,data:Data) é s R e |
55 summary(fit) 1 u
56
57 patal-Data I Files Plots Packages Help Viewer 5|:|
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5443 (Top Level) 3 R Script +
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QR 2 A Go tofile/function ~ Addins * R Project: (None) v
O wissr e[ Environment History ~Connections ==l
G (JsourceonSave | Q /! 1 #Run | 99| Bsource +| = || @ B | Import Dataset ~ | List ~

4y B :

50 #Regression ] Global Environment

51 Data

52 fit=Im(Review_Overall_Rating-Rating_Value+Rating_Location+ correl num [1:6, 1:6] 1 0.245..
Rating_sleep_Quality+Rating_Rooms+ 0Data 372 obs. of 11 variabl.

54 Rating_Cleanliness+Rating_Service, data]:Data)

55 summary(fit) © summaryl 23 obs. of 8 variables
56

57 patal-Data Files Plots Packages Help Viewer =G
58 |- P om  Bepor- 0§ %+
5448 (Top Level) 3 R Script &
Console ~ Terminal  Jobs =0 Histogram ofData[’ |]
Ci/Users/Dell3/Desktop/mrkan/
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O . @ A Go tofile/function - Addins ~ R project: (None) +
Q] wissr =[]  Environment History ~Connections [
JSourceonSave | Qv | Run | o Psouce | = @ [ | imponDataset - | & = List
4y
50 #Regression 'lG\abalEnw‘ronmemv 2
5513 (Top Level) & RScript +  Data
o s 0 Correl num [1:6, 1:6] 1 ..
o M = = Opata 872 obs. of 11 va.
Ci/Users/Dell3/Desktop/mrkan/ ~m =
Min 1q  Median 3Q Max =} O fit bistiotilz
-3.12197 -0.23500 0.03203 0.31105 1.36360 Fies | Plots | Padkages | Help | VieBE]
Coefficients: @ P zoom | -Bepon+ 0 § 4
Estimate Std. Error t value Pr(>|t|)
(Intercept) -0.05024  0.16070 -0.313 0.7546430H
Rating_value 0.27760  0.02887  9.615 < 2e-16 *** i i
Rating_Location 0.06529  0.03186  2.049 0.040777 * Hlstogram of Data[' Il
Rating_sleep_quality 0.12117  0.02977  4.070 5.13e-05
Rating_Rooms 0.20445  0.03212  6.365 3.17e-10 2
Rating_Cleanliness 0.11544 0.03196 3.612 0.000321 &
Rating_Service 0.24279  0.02703 8,981 < 2e-16 (]
= T
o
signif. codes: 0 ‘##%' 0,001 ‘#*' 0.01 **' 0.05 ‘. 0.1 * "1 \

Residual standard error: 0.5212 on 865 degrees of freedom
Multiple R-squared: 0.5681,  Adjusted R-squared: 0.5651
F-statistic: 189.6 on 6 and 865 DF, p-value: < 2.2e-16

>

BlLlcaenc

[Zle]

Now, often times, we ignore these normalities. Because our major goal is not to focus on the
rightness of econometrics techniques, our, sometimes our goal is to get an overall vague level
idea that which one is more important, which one is less important. So, sometimes we ignore it in
many many research papers of marketing people have ignored the normality part. But you

probably should consider it that these are not normal. And if you have check this thing, you will



see that all the w values, the, I have checked it for all this thing. All the w values coming lower

than 1. So, they are none of them thing is normal.

So ideally, if it is a not normal you should not do linear regression but for current purpose I will
do a linear regression, and then I will do something else also which will deal with this particular
normality issue. But linear regression is something that most people know. Most people have an

idea about those who are doing this particular course probably.

So, I will discuss about linear regression in further details in a different class, but here I am just
showing you how to do linear regression. Which is, fit is the value where all the dataset gets
saved, and all the results of the linear regression get saved and fit is equal to I have written in Im.

Im stand for linear model and then within bracket.

My y variable, which is review overall rating and then tilde and then x1 plus x2 plus x3 up to
services, so all the aspects I just write it down and data is equal to the data set name, which is
capital DATA coming from here. So, once I run this and want to see the summary of my fit, the
summary of the result I see something like this, so the call and then and this is the first thing that
I will see that the F statistic and the corresponding p value. The p value is coming 2.2e"(-16) So,
that means 0, 0, 0, 0, 0, 15 zeros after the decimal point and then 2 2. So, that means very small,

that means the F statistic is significant. So, I can believe on this model.

Then the adjusted R square is 0.5651 it is good enough at least in the context of marketing it can
be further improved, but as of now it is good enough, the intercept is also coming not significant
that means see the how to know not significant the p value is higher than 0.05. So, I can say that
okay, fairly good model. And I can find out all this value, location, etcetera has been measure in

1 to 5 point scale.



So, I can probably compare them; another way of comparing is before you do this regression you
change all these 6 values to their scale form. So, you change to their standardized form; then you
do the regression. So, that might be a better step, whatever, if you do the regression, I can see
from the data set that service is the most important part. So, 0.24 is service and 0.11 is

cleanliness, and 0.20 is rooms, and 0.12 is sleep quality. So, how that matters?
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Coefficients: 3
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Rating_value 0.277¢
Rating_Location 0.065.
Rating_Sleep_quality 0.121
Rating_Rooms 0.2044 °©
Rating_Cleanliness 0.115: &R VEM Loc sa
Rating_Service 0.242 aspects
Signif. codes: 0 “**' 0,001 “**' 0.01 “*' 0.05 ‘.’ 0.1 ‘"1

Residual standard error: 0.5212 on 865 degrees of freedom
Multiple R-squared: 0.5681,  Adjusted R-squared: 0.5651
F-statistic: 189.6 on 6 and 865 DF, p-value: < 2.2e-16

>

RMS o SRV ¥
o

=
o

OR LOC CIN

aspects

7 N X NG EE)

T Rt [=e )
e Bt Coe View Pt Sewen Buid Dweg Proée Took Hep
(R SR 2 A Go to file/function ~ Addins ~ R project: (None) ~
Q] wlssr =[] Environment History ~Connections [
G # JSource on Save | Q #°+ ! Run | o Psouce +| = @ [ | imponDataset - | & = List
4y
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If I see now this particular, this particular one, so I was doing cleanliness was a bigger problem
for me. So this jump is much bigger than this, but service is twice as important as cleanliness. So,
then probably the weightage that the service gets is much higher than what the weightage the
cleanliness gets. And you have to think about that. When you are dealing with this thing, and

probably in comparison to the, all the aspects room and service are more or less similar, and



sleep quality and cleanliness are more or less similar. And the location is the least important

factor in this particular dataset that I have created; the location is the least important factor.
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Now, the last step, and this is the step for those people who have a little bit of idea about
econometrics and who thinks that linear regression is not the best choice here. What we have
done is something called ordered logic. My y variable is 1, 2, 3, 4, 5. So, they are ordered, so
ordered logistic regression is another way of dealing with this. So, what we did is we have
actually converted all our x variable and y variable to their factor form. So, I took data 1 is equal

to data another dataset, I have created another dataset.

And from 2 and 6 to 11 for all these columns. The y column and the x columns I have since
written data 18 i, i. That means that the data 1, the new dataset’s ith column is the factor version
of that particular variable. So, I have changed everything to factor. So, now if I write str datal, if
we want to see the structure of data 1, you will see all these guys were integer now they have
become factors. These guys have become factors; these guys have become factors. So, the

structure says that the new dataset has all the x variables as factors.
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Now, there are library called mass, in which there is a polr function, which is actually a function
which has been used for multinomial, actually ordinal logit, so, ordinal logit regression olr, so, fit
1 a new name | have given where all my details will be saved. Everything remains same, instead
of LM, we write polr. That is all. So, polr make sure that this particular thing, the y variable is a

categorical variable.

So, once I run this. I get a certain result, and [ want to show you the result. So, here the p values
are not coming, but it does not matter if the t is higher than 2, I can say that it is significant. So,
the first thing is to see the rating value 1 got dropped; this categorical variable is a dummy

variable. So, one of the dummy variables will get dropped, and the other will remain.

So here, for the rating value, 1 got dropped, and the other 4 are there, and you will see that you
will carefully see that in comparison to rating value 1 that means value for money whoever is
giving 1. If you by chance improve your value for money from 1 to 2. The overall thing increases
by 1.9. If you further increase from 1 to 3, it increases by 3.4. If you increase by 1 to 4, it

increases by 4.3. It is not a linear increase. It is logistic regression. So, logistic increase. But you



will see that as you go ahead as you keep on increasing your rating in value for money the

overall rating goes up, and all of these things are significant.

Similarly, here, 3 got dropped, for location 3 got dropped, and 4 and 5. So, anything lower than 3
is not even accepted. There is no review in my dataset where the location is lower than 3. Now,
for those were the 3. If you go from 3 to 5, it will increase. But you see that jump is not so much
0.73, 0.9 in comparison to 5, 4, etcetera. So, then this jump is not so much. So, I can say that

location has less impact.
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Similarly, sleep quality, you will see sleep quality has a lesser impact. So, first of all, from 2 to 3
it is insignificant, t value is lesser than even 1. So it is insignificant. But sleep quality in
comparison 2 when you go to 4 and 5 you get, you make a jump from 2 to 4 or 2 to 5 it increases,
but the increase is still at the range of 1, not 9, not 5, not 4 in the range of 1. Then if I go ahead,

this is probably a little bit more important because the jump is at the range of 3.4.



Here, something is very interesting, if you increase cleanliness from 2 to 3 and 2 to 4. It is
showing that your overall rating will drop. Actually, your overall rating does not drop because
your t values are very low that so this results the first two results are not meaningful. These two
results are not meaningful, but only when you jump, make a jump from 2 to 5. So, 2 to 3 does
not happen, 2 to 4 does not mean anything. 2 to 5 there will be some change, which is positive

still it is not significant.

So cleanliness has no meaning as per this particular result. It has no meaning. You do not even
focus on cleanliness; whatever happens in cleanliness you do not care. On the other hand,
services, it has some meaning. It can be seen when you jump from 2 to 5; the increase is 2.6. So,
this guy gives you an idea that if I jump from 2 to 4 or 2 to 3 or 2 to 5 in terms of some

improvement in the aspect ratings, how that will impact the overall rating.
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So, in this particular video, what we did thoroughly is we have read a data set. We have grouped
a data set and get certain insights. We have created a bar plot next. Then we have done a

regression, what are the steps we find first, remove the missing values.

We then found out that whether there is any outlier or not, we remove the outliers. And then we
actually found out that whether normality test are done for the x variables and the y variables,
and we did not find them normal, but still, we actually tried for linear regression. We got a good

result, good insight. And we also did ordinal logit, and we have got some bit of idea now.

Till now, I just wanted you to show the coding, not linear regression, not ordered logit. We will
actually focus on each of them specifically in a later context. Here, I wanted you to actually get a
little bit handy with the coding and that was our purpose. This is all that was there in week 1,

week 2 onwards we will actually come into the marketing problems and will use various tools.



Again, I would suggest at this point in time, if you have studied statistics for management, the
basic statistics, you should go and revise that. That is number 1. If you have studied marketing
management, basic marketing management, you should go and revise that. And if you have
studied, let us say, introduction to business analytics, some of the concepts of regression, if a

little bit of machine learning techniques.

If you have ever heard about them or if you have ever studied about them, it is a good time to
revise that because in our classes we will actually combine all of this stuff in solving marketing
problems. And it is a prerequisite. It is an expectation that you might have a little bit of idea

about marketing management, probably statistics, and interaction with business analytics.

So, this is the right time to go back and revise all of these things, from the next session, which
will be week 2, we will actually focus on all of this stuff to solve marketing problems. Thank
you. Thank you for being in this particular video. Thank you for being patient enough. And we

will see you in the next video.



