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Lecture - 59
Hands on with R: Dynamic Pricing with Cheese Data

Hello all, in this video I am going to use show how can we use regression analysis in dynamic
pricing. What is dynamic pricing? Sometimes you will see from if you want to buy air ticket
from say Chennai to Bombay it might cost you maybe 7000 rupees in one way, in another day
it might cost you 9000 rupees and another day it might cost you 6000 rupees. Why airline
charge different price for different days or different time slot for different, though it is

travelling the it is in the same route.

The air travel the price of these cases depends on the availability of the seat and the demand
for the seat. If the demand for the seat is high then airline charges higher fees or higher fare
for the same ticket. If the sub demand for the seat is low then airline charges a bare minimum

base price for the air fare.

So, this kind of discriminatory pricing often called in industry dynamic pricing based on the
demand and supply of the product or the service that are available. So, in this video I am
going to use cheese data set from bayesm package to demonstrate how can you use regression

analysis for dynamic pricing.
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So, first I will open my R.
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75 ## for all relatiler
76 unit_cost<-2
Environment is empty

77 discount_factor<-@.625
78 result_tabl = data.frame(matrix(NA,nrow=nreg,ncol=5))
79 rownames(result_tabl)-retoiler
80 colnames(result_tabl)=c('currert price','alternate price'
81 ,"changed exp revenue','cost','profit")
82 for(i in retoiler){=m}
19 e s ..m,[:. Vi hesenaion -
107 sum(result_tebléprofit)
108
R ¢
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R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in puslications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()" for an HTML browser interface to help.

Type 'q()" to quit R.
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R version 4.2.2 (2022-10-31) -- "Innocent and Trusting"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: aarch6d-apple-darwin2d (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in pudlications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()" for an HTML browser interface to help
Type 'q()" to quit R.
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Type 'contributors()' for more information and
"citation()' on how to cite R or R packages in publications

Type 'demo()' for same demos, 'help()' for on-line help, or
‘help.start()" for an HTML browser interface to help

Type 'q()" to quit R.

> library(bayesm)
> 2cheese
>

So, first I am going to call library bayesm. In the If you do not have this library just, please
install this library and in this bayesm package there is a called data set available called sliced
cheese data set ok. The reference is also available in McCulloch and you know Peter

McCulloch and Peter Rossis Robert McCulloch and Peter Rossis book on Account-Level

Modeling for Trade Promotion.

Environment is empty

Boatwight. Pelr RobrtUcCulloch, and Peer Rossi 1989, Bccau
Trace Promotin, louralf te Amecan Shiica Asiocitior .,

it Love Mochliogfor
G107,

Chapter3,
Mg/ wpenssiorohomenar-1
Examples

Bunexsmges

datachetse

sat = apply as.matrixichesse 2141, 2

print mat

;;;;;

=

S,

PTEL
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‘citation()' on how to cite R or R packages in publications.

Rotoréncas
Type 'demo()' for same demos, 'help()' for on-line help, or b o iy o
‘help.start()" for an HTML browser interface to help. Examples
Type 'q()" to quit R. Aunesnes

data(cnonse
> Library(bayssn) e s b 4 i
> 7cheese Liniad
>

And in this paper the this data set first appeared. So, first I am going to call this data set data

cheese.
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'help.start()" for an HTML browser interface to help.

Type 'q0)" to quit R.

Referencas

> library(bayesm)
> 7cheese

> data(cheese)

> View(cheese)

>

cat 1T
at = apply as.matrix chossol , 2:4] |, 2, quantile
int mat

\l

So, here you have the data set. So, you have four columns retailer name of the retailer there
are about 88 it says 88 retailers LOS ANGELES-LUCKY, LOS ANGELES- RALPHS, LOS
ANGELES-VONS. So, Lucky, Ralph, Vons, Dominick these are the retailer chain and this is

the city name.

So, city name and retailer chain they are different and; obviously, and then along with that the
VOLUME, VOLUME or the unit sales the number of volume sales that happened in that
week. This typically called display activity that has happened some marketing activity they

measured in the scale of 0 to 1 and the PRICE per unit price in US dollar is given.
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1 1library(bayesm) N
2 data(cheese) Data

3 cheese 5555 obs. of 4 variables

4 retailer = levels(cheeseSRETAILER) Values

5 nreg = length(retailer) nreg 88L

6 retailer chr [1:68] "ALBANY,NY - PRL..
7 ## EDA for price to volume

8

9 plot(cheese$PRICE, cheeseSVOLUME pch=20, col="skyblue" T 0 05 2 [ o
10 ,xlab="Price",ylab = "Volume") A 2om | Abpon- 0| { % hbl

[86] "TAMPA/ST. PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXIE"

[88] "WICHITA - DILLON COMPANIES"

> nreg = length(retailer)

> nreg

[1] 88

> plot(cheese$PRICE,cheese$VOLUME, pch=20,col="skyblue")
> plot(cheese$PRICE , cheeseSVOLUME , pch=20, col="skyolue" T L

+ ,Xlab="Price",ylab = "Volume") 1520 25 30 35 40 45
>

100000

50000

Price

So, so, the first thing I am going to do I am going to take the retailer equal to check what are
the levels that are available in cheese data set. So, you can see there are 88 retailer different
retailer are available. So, I am going to say there reg. So, these are the number of leng retailer
is 88, ok. Now, I am going to do some Exploratory Data Analysis EDA for price to volume

data to volume.

So, the first thing is plot cheese dollar PRICE and cheese dollar VOLUME for each price
what are the cells that you see. And say ch equal to say 20 and color equal to “skyblue”, ok.
So, it looks like this how that is how the price and so, xlab equal to “Price” and ylab equal to

“Volume” or unit cell number of unit cells that has happened ok. Let me just run it.



thing you see.
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2 data(cheese)
3
4 retailer = levels(cheeseSRETAILER)
5 nreg = length(retailer)

6

7 ## EDA for price to volume

8

9 plot(cheese$PRICE, cheese$VOLUME,pch=20, col="skyblue"
10 ,xlab="Price",ylab = "Volume")

1

12 plot(log(cheese$SPRICE), log(cheeseSVOLUME) , pch=20, col="skyblue"
,Xlab="log(Price)",ylab = "log(Volume)")

[88] "WICHITA - DILLON COMPANIES"

> nreg = length(retailer)

> nreg

[1] 88

> plot(cheese$PRICE, cheese$VOLUME, pch=20, col="skyolue")

> plot(cheese$PRICE,cheese$VOLUME, pch=20,col="skyolue"

+ ,xlab="Price",ylab = "Volume")

> plot(Log(cheese$PRICE) , Log(cheese$VOLUME) , pch=20, col="skyblug"
+ ,xlab="log(Price)",ylab = "Log(Volume)")

>

Data

cheese 5555 obs. of 4 variables
Values

nreg 8L

retailer chr [1:68] "ALBANY,NY - PRL..

e Mot Packiges Hep Viewer Prsentaion _n
Fom Bowe- 0 f % hblh

a 1 12

tog(Volume)

loglPree]

And now, as I told you in the in a previous video that, if it is any economic variable one
should use log transformation; so, I am going to use log transformation over PRICE and
VOLUME and. So, it will be “log Price” versus “log Volume”. So, looks like log Price versus

log Volume has a sort of a you know expected slope, which is sort of fitting one line kind of

And now so; that means, most likely Log Price to Log Volume modeling Log Price and Log
Volume will be much more you know effective than you know trying to do something

different. So, next what I am going to do is say if you say retailer.
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Data
cheese 5555 obs. of 4 variables

3
4 retailer = levels(cheeseSRETAILER)
5 nreg = length(retailer)

6 Values

7 ## EDA for price to volume nreg 88L

8 retailer chr [1:68] "ALBANY,NY - PRL.
9 plot(cheeseSPRICE, cheeseSVOLUME pch=20, col="skyblue"

10 xLab="Price" ,ylab = "Volune")

1 =

1 Pots Packages ey Viewer _ Hesnaion -
12 plot(log(cheeseSPRICE),log(cheeseSVOLUME) ,pch=20, col="skyblue" #2om | Bopon - [0 | £ % hbli
13 ,xLab="log(Price)",ylab = "log(Volume)")

Rsaint ¢

Buckround obs -
R RA22 - -Downkad TxchngRegessionnd Casshction NPIEL)

> retailer

[1] "ALBANY,NY - PRICE CHOPPER"
[2] "ATLANTA - KROGER C0"
[3] "ATLANTA - WINN DIXIE"
[4] "BALTI/WASH - GIANT FOOD INC"
[5] "BALTI/WASH - SAFEWAY" ~
[6] "BALTI/WASH - SUPER FRESH" «
[7] "BIRMINGHAM/MONTGOM - BRUNDS" — -
[8] "BIRMINGHAM/MONTGOM - KROGER" 04 05 08 10 12 14
[9] "BIRMINGHAM/MONTGOM - WINN DIXIE" j—

. 1101 "BOSTON - SHAWS"

o 1 12

tog(Volume)

So, ALBANY PRICE CHOPPER and so, Albany is a small place and I we can have a look
like you know maybe Los Angeles is a big place “LOS ANGELES — LUCKY” and they are

also bit different places. So, let me what I am going to do is something like this.
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6

7 ## EDA for price to volume

8

9 plot(cheese$PRICE, cheese$VOLUME pch=20, col="skyblue"

10 ,xlab="Price" ylab = "Volume")

1

12 plot(log(cheese$SPRICE), log(cheese$VOLUME) ,pch=20, col="skyblue"

13 ,xlab="log(Price)" ylab = "log(Volume)")

14 cheese_albany=cheese cheeseSRETAILER=="ALBANY,NY - PRICE CHOPPER",]

15

16

17

Louy™ SV UG A TuL Soren

[81] "ST. LOUIS - SCHNUCK MARKETS"

[82] "SYRACUSE - P & C FOOD MARKE"

[83] "SYRACUSE - PRICE CHOPPER"

[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"

[86] "TAMPA/ST. PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXIE"

[88] "WICHITA - DILLON COMPANIES"

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]

>

Rsaint ¢
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&+ 1 Cobl Envomen -

Data

cheese 5555 obs. of 4 variables

cheese_al.. 61 obs. df 4 variables

Values

nreg 8L

retailer chr [1:68] "ALBANY,NY - PRL..
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So, first [ am going to make a subplot or you know subset of the data. So, cheese, but its only

for the albany ok. So, the cheese dataset dollar RETAILER equal to. So, let me just copy this

and comma if I just do that.
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131 ABMNY - REGORR 695 0000000 3053237
24 AT RCECHOMER 661 000C000) 105921
300 ARV RCECHOMER 789 D0OCOOOD 3051963
399 AT RCOOMER 1585 0000000 105997
70 BN RGCHOMER 623 0030000 30875)
S0 AR RGN 1944 01870000 561728
651 ABNYAYRCCHOMER 649 D00CO00D 100847
740 ABNYNY - RCLOOMR 6% 0000000 3053797
827 ASNN-RCEOOMER 601 000000) 1053245
Sl BN RGECHOMER 591 000CO00D 302305
1001 ABYAY - RGECIORER 1923 0000000 27782
1085 ABMNY - RGOOMR 6 0000000 J2I6H
177 ABNICN - RCECHOPR 1417 00000000 2821456
1268 ASAOY-REOOMR 608 000000 3029605
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[82] "SYRACUSE - P & C FOOD MARKE"
[83] "SYRACUSE - PRICE CHOPPER"
[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"
[86] "TAMPA/ST, PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXTE"
[88] "NICHITA - DILLON COMPANIES"

> cheese_albony=cheese[cheese$SRETAILER=="ALBANY,NY - PRICE CHOPPER",]

> View(cheese_albany)
b

So, these are the values of all the 61 observations all belongs to ALBANY

CHOPPER, ok.

NPTEL - doc_upcate - RStudio
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Data

cheese 5555 obs. of 4 variables
cheese_al.. 61 obs. of 4 variables

Values

nreg 8L

retoiler chr [1:88] "ALBANY,NY - PRL.

Fies P Padags Hdp Viewsr rssetation =0

Fon Sbgen- 9 % bl

log(volume)
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6

7 ## EDA for price to volume

8

9 plot(cheese$PRICE, cheese$VOLUME,pch=20, col="skyblue"

10 ,xlab="Price",ylab = "Volume")

1

12 plot(log(cheese$SPRICE), log(cheese$VOLUME) ,pch=20, col="skyblue"
13 ,xlab="log(Price)",ylab = "log(Volume)")
14 cheese_albany=cheesecheeseSRETAILER=="ALBANY,NY - PRICE CHOPPER",]

15 pc‘1|

16 points {graphics}

17 “ points. default {graphics} :
o poisson {stats} “i"_'
w R4 poisson.test {stats}

LOL) wrr mvvas B T

[82] "SYRACUSE - P & C FOOD MARKE"

[83] "SYRACUSE - PRICE CHOPPER"

[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"

[86] "TAUPA/ST. PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXIE"

[88] "WICHITA - DILLON COMPANIES"

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]
> View(cheese_clbany)

>

And now what [ am going to do.

- @
21 P impenDaner - M17sMa - f - | @- NPTEL

R - ) Gobal enwronment -
Data

) cheese 5555 obs. of 4 variables

s cheese_al.. 61 obs. of 4 variables
Values

nreg 8L

retailer chr [1:68] "ALBANY,NY - PRL..

Fles Mot Pactages Help Viewsr Hresentaion —

Fon Bopn: 0 % bl

Iog(Volume)
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7 ## EDA for price to volume
8
9 plot(cheese$PRICE, cheese$VOLUME,pch=20, col="skyblue"
10 ,xlab="Price",ylab = "Volume")
1

s o

NPTEL - doc_update - RStudio

source -

12 plot(log(cheese$SPRICE), log(cheese$VOLUME) ,pch=20, col="skyblue"

13 ,xlab="log(Price)" ylab = "log(Volume)")

14 cheese_albany-=cheese cheese$SRETAILER=="ALBANY,NY - PRICE CHOPPER",]

15 points(log(}cheese,albany%b)

16 RETAILER
v VOLME
Comsole  Terminal - Background Jobs 0Isp

g 422 ot v m st PRICE
Couy ™ ST SR P

[82] "SYRACUSE - P & C FOOD MARKE"
[83] "SYRACUSE - PRICE CHOPPER"

[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"
[86] "TAMPA/ST. PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXIE"
[88] "WICHITA - DILLON COMPANIES"

Rt £

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]

> View(cheese_albany)
>

albany dollar VOLUME and color equal to “red”.
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ronnen oy Comctins Gt Toor
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t- % Goninaommen -
Data

cheese 5555 obs. of 4 variables
cheese_al.. 61 obs. of 4 variables
Values
freg
retailer

8L
chr [1:88] "ALBANY,NY - PRL.

Heo Viewsr  resentaion —
% bl

Pactages
At - @

Fler | lats

#2om
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7 ## EDA for price to volume
8
9 plot(cheese$PRICE, cheese$VOLUME ,pch=20, col="skyblue"
10 ,xlab="Price" ylab = "Volume")
1
12 plot(log(cheese$SPRICE), log(cheese$VOLUME) ,pch=20, col="skyblue"
13 ,xlab="log(Price)" ylab = "log(Volume)")

14 cheese_albany=cheese cheese$SRETAILER=="ALBANY,NY - PRICE CHOPPER",]
15 points(log(cheese_albany$PRICE),log(cheese_albanySVOLUME)
,col="red",pch=20)

a/kegessionnd Classfctio NPTEL)
= rRaLL unurrn

® RA22 - oot e
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[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"

[86] "TAMPA/ST. PETE - PUBLIX"

[§7] "TAMPA/ST. PETE - WINN DIXIE"

[88] "WICHITA - DILLON COMPANIES"

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]
> View(cheese_albany)

> points(log(cheese_albany$PRICE), log(cheese_albany$VOLUME)

+ ,col="red" ,pch=20)

>

Envronmen Wiswry | Comectons Gt Tutr =

»importDanser - S 1760 - f

- Clobal Envronment -
Data
cheese 5555 obs. of 4 variables
cheese_al.. 61 obs. of 4 variables
Values
nreg 8L
retailer chr [1:68] "ALBANY,NY - PRL..

2

0 1

tog(volume)
B

loglPree)

And pch equal to 20. So, you can see the price is these are the points, which all belongs to

price chopper. So, chopper Albany price chopper in this range. So, you can give a different

for different price at different price level the number of sales behaves like this, ok.
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10 ,xLab="Price" ylab = "Volume")

1 Data

12 plot(log(cheese$PRICE), log(cheeseSVOLUME) ,pch=20, col="skyblue" cheese 5555 obs. of 4 variables

13 ,xLab="Log(Price)" ,ylab = "Log(Volume)") cheese_al.. 61 obs. of 4 variables

14 cheese_albany=cheese [ cheeseSRETAILER=="ALBANY,NY - PRICE CHOPPER",] Values

15 points(log(cheese_albany$PRICE),log(cheese_albany$VOLUNE) nreg 88L

16 | ,col="red",pch=20) retailer  chr [1:88] "ALBANY,NY - PRI..
17

18 cheese_LA-chdese[cheeseSRETAILER=="L0S ANGELES - LUCKY",] T =
19 % bk

20 points(log(cheese_albany$PRICE),log( cheese_albany$VOLUME)
. ,col="red" ,pch=20)

R R4 — asifcation/NTTL)

[39] "JACKSONVILLE,FL - PUBLIX" 4
[40] "JACKSONVILLE,FL - WINN DIXIE" B
[41] "LITTLE ROCK - HARVEST FOODS"
[42] "LOS ANGELES - LUCKY" :
[43] "LOS ANGELES - RALPHS" S
[44] "LOS ANGELES - VONS" . s
[45] "LOUISVILLE - KROGER CQ" . Y ‘5’_
[46] "LOVISVILLE - WINN DIXIE"
[47] "MIAMI - PUBLIX" 04 05 08 10 12 14
[48] "MIAMI - WINN DIXIE"

[49] "NILWAUKEE - KOHLS FOOD STORE"

logtvolume)
a

loglPree)

Now, I am going to curve compare it with “LOS ANGELES — LUCKY” let me see same
thing, but instead of I am going to do with “LOS ANGELES - LUCKY” ok cheese LA.
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1 & NPTEL
12 plot(log(cheese$PRICE), log(cheeseSVOLUME) ,pch=20, col="skyblue" Data

13 ,xlab="log(Price)",ylab = "log(Volume)") cheese 5555 obs. of 4 variables

14 cheese_albany=cheese  cheese$SRETAILER=="ALBANY,NY - PRICE CHOPPER",] ocheese_al.. 61 obs. of 4 variables

15 points(log(cheese_albany$PRICE),log(cheese_albany$VOLUNE) cheese_LA 61 obs. of 4 variables

16 ,col="red", pch=20) Values

17 fireg 88L

18 cheese_LA=cheese[cheeseSRETAILER=="L0S ANGELES - LUCKY",] retailer chr [1:68] "ALBANY,NY - PRL.
19 points(log(cheese_LASPRICE), log(cheese_LASVOLUME)

B ol ph-20] b R S0 L o
21

2

2028 | ptew

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]
> View(cheese_albany)

> points(log(cheese_albany$PRICE), log(cheese_albany$VOLUME)

+ ,col="red" ,pch=20)

> cheese_LA=cheese[cheese$RETAILER=="L0S ANGELES - LUCKY",]

> View(cheese_LA)

> cheese_LA=cheese[cheeseSRETAILER=="L0S ANGELES - LUCKY",]

> points(log(cheese_LASPRICE), log(cheese_LASVOLUME)

+ ,col="black",pch=20)

" loglPree]

lume)

tog(vol

Now, if you see it also has 61 observations VOLUME and these are the PRICE and
VOLUMES. Now, if I just do instead of cheese LA, LA and instead of “red” I will use
“black” right. So, all these are just different cluster altogether. So, now, if I fit a model here

based on using all the models then the line will pass through somewhere here.

And if I use this line right because if I use all these points to fit a model that line will pass
through the middle of this and that line will neither fit price chopper in Albany nor it will fit
Los Angeles Lucky. So, what we want? We want a particular for a for each retailer we want
to fit a model for each model or we want to fit a separate model. So, that is the idea. So, what

we will do so; that means, there are how many retailer?
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1 1library(bayesm)

2 data(cheese)

B

4 retailer = levels(cheeseSRETAILER)

5 nded = length(retailer)

6

7 ## EDA for price to volume

8

9 plot(cheese$PRICE, cheese$VOLUME,pch=20, col="skyblue"
10 ,xlab="Price",ylab = "Volume")

1

.

12 glgg(lnu(cheese%PRI(E\.'lnu(cheeseWOLllME\.nch:Zw.co'l:”skvm ue" -

Comole Termina  BchgroundJbs

2 DownbdsTechingRegrssion s, Chasication NPIEL)
WAVILIA = ULLLUN LUMMMINLLD

® R4
Loog

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY ,NY - PRICE CHOPPER",]

> View(cheese_albany)

> points(log(cheese_albany$PRICE), log(cheese_albany$VOLUME)

+ ,col="red" ,pch=20)

> cheese_LA=cheese[cheese$RETAILER=="L0S ANGELES - LUCKY",]

> View(cheese_LA)

> cheese_LA=cheese[cheese$SRETAILER=="L0S ANGELES - LUCKY",]

> points(log(cheese_LASPRICE), log(cheese_LASVOLUME)
+ ,col="black",pch=20)

>

NPTEL - doc_update - RStudio

swrce -

88 retailer, we want to fit 88 regression model.

Enveonment  History  Conmeetons | Gt Toteral - W

2 P mponoanset - Mi77mie - st - NPTEL
R Clobal Endronment -

Data

cheese 5555 obs. of 4 variables

ocheese_al.. 61 obs. of 4 variables
cheese_LA 61 obs. of 4 variables

Values
nreg 8L
retailer chr [1:88] "ALBANY,NY - PRL..
i | Pt | Pca | il | Vi | ressiaion -0
From Appon- @ F % Pblish
o
< iy 4
. T A
3 t,d
e L
O
. B
v
Y ‘5‘_

loglPree)
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15 pounts(log(cheese_albany$PRICE), Log( cheese_albany$VOLUME)

16 ,col="red",pch=20) Data
17 beta.ls logi [1:88, 1:2] NA.
18 cheese_LA=cheese[cheeseSRETAILER=="L0S ANGELES - LUCKY",] cheese 5555 obs. of 4 vari..
19 points(log(cheese_LASPRICE),log(cheese_LASVOLUME) cheese.. 61 obs. of 4 variab.
20 ,col="black",pch-20) cheese., 61 obs. of 4 varicb..
P Values
22 |/-‘:r We will fit 88 seperate regression model for each retailer seperately nreg 85L
23 & St
24 beta.ls = natrix(NA,nrou=nreg,ncol = 2) =0
25 1
26
B1 i e
yesionand Claifatio /NPTEL) - .
- B U pLELY) -
> cheese_LA=cheese[cheese$RETAILER=="L0S ANGELES - LUCKY",] °
> Vien(cheese_LA) i
> cheese_LA=cheese[cheese$SRETAILER=="L0S ANGELES - LUCKY",] é 1
> points(log(cheese_LASPRICE), log(cheese_LASVOLUME) g e
+ ,col="black",pch=20) N
> nreg

[1] 88
> beta.ls = matrix(NA,nrow=nreg,ncol = 2)
> View(beta.ls)

>

04 06 08 10 12 14

log(Prce)

So, let us fit 88 regression model, we will fit we will fit 88 separate regression model for each
retailer separately, correct. Now, that is my goal that is my goal. So, first what I am going to
do beta dot Is equal to matrix NA, nrow equal to nreg and ncol equal to 2. So, this is my beta |

am just creating a place holder this is just a place holder.
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swmonswe 4 /-
15 points(Log(cheese_albanySPRICE) , Log( cheese_albanySVOLUNE)

16 ,col="red",pch=20)
17

18 cheese_LA=cheese[cheeseSRETAILER=="L0S ANGELES - LUCKY",]
19 points(log(cheese_LASPRICE),log(cheese_LASVOLUME)

20 ,col="black",pch=20)
il

22 ## We will fit 88 seperate regression model for each retailer seperately

23
24 beta.ls = matrix(NA,nrow=nreg,ncol = 2)

25 colnames(beta.1s)=c("Intercept","log(Price)")

26
20 i £
ool Termin © Bckiround o

R 422 - -/DrwnbadTachngLegrssion.nd Clasfiction NPIEL

> LICEIC L= IEEC LIIEEICINL IALLLIES LU AIULLLY — LULRT

> View(cheese_LA)

> cheese_LA=cheese[cheese$SRETAILER=="L0S ANGELES - LUCKY",]
> points(log(cheese_LASPRICE), log(cheese_LASVOLUME)

+ ,col="black",pch=20)

> nreg

[1] 88

> beta.ls = matrix(NA,nrow=nreg,ncol = 2)

> View(beta.ls)

> colnames(beta.1s)=c("Intercept", "log(Price)")
>

soce -

Esernt ¢

Emiroumen | Wisory | Comecions | Git | Tutoral -0 '\

> #impont Dutaser -V 17%MB - gt - NPTEL
R+ 0 Global Ervironment «

Data

beta.ls logl [1:88, 1:2] NA.
cheese 5555 obs. of 4 vari.
cheese.. 61 obs. of 4 varicb.
cheese.. 61 obs. of 4 variab.
Values

nreg  88L
i e | e | il Vo | vnion | 2

Poon Htgm- 0 %

.
ol 8,
2 y
¥ '.'?nh‘,
FIRd »
] B
g o b
405
d e
b
o .“'
[ R N B B

04 06 08 10 12 14

Tog(Pice)
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4 Data
“ beta.ls logi [1:88, 1:2] NA.
3 cheese 5555 obs. of 4 vari.
5 cheese., 61 obs. of 4 variab..
5 X cheese.. 61 obs. of 4 varidb.
w0 Values
@ nreg  88L
@ . o
o Flo Mo tadages Wb Vews Pmin ()
w 2 o | Ao - |9
o
@ o kg s - ¢
R 1422 - -/oown s md st N
S vieniee B
> cheese_LA=cheese[ cheese$RETAILER=="L0S ANGELES - LUCKY",] o e s
> points(log(cheese_LASPRICE), log(cheese_LASVOLUME) i 'ﬁ:““i{-
¥ ,col="black", pch=20) 3’ job
> nreg g e | -
[1] 88 R ot
> beta.ls = matrix(NA,nrow=nreg,ncol = 2) 70.
> View(beta.ls) ©
> colnames(beta.1s)=c("Intercept", "log(Price)") o

. 04 06 08 10 12 14
> View(beta.ls)

5 log(Pice)

So, what I am going to do these are the two things. So, intercept and the coefficient of log
Price these two will be stored will calculate and store for all 88 retailers separately. So, I am
going to fit 88 separate model for this. This is Los Angeles Lucky I will have a separate line
this is Albany you know price chopper I will have a separate line. So, we will fit a separate

line for each of them. So, what we are going to do now is for i in 1 is to nreg.
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Data
beta.ls num [1:88, 1:2] 12...
cheese 5555 obs. of 4 vari..
cheese.. 61 obs. of 4 variab..
cheese.. 61 obs. of 4 variab..

socemsm /- o | s -
22 ## We will tit 88 seperate regression model for each retailer seperately
23
24 beta,1s = matrix(NA,nrow-nreg,ncol = 2)
25 colnames(beta.1s)=c("Intercept","log(Price)")
% |
27-for(i in 1:nreg){

28 filter = cheeseSRETAILER--retailer[i] X num [1:68, 1:2] 1 1.
29y = log(cheeseSVOLUME[filter]) Values

30 X = cbind(1, ## intercept or placeholder o - - = -

31 Tog(cheeseSPRICE[filter])) I - '“Z""[:" =0
32 beta.ls[1,]=Im(y-X-1)$coefficients

33-}

1 | nopiewd s

Baclgraundfobs

Zvien i
> colnames(beta.1s)=c("Intercept”,"log(Price)")
> View(beta.ls)

> for(i in linreg){

+ filter = cheese$RETAILER==retoiler[i]

+ y = log(cheese$VOLUME[filter])

+ X = cbind(l, ## intercept or placeholder

log(Volume)

+ Llog(cheese$PRICE[filter]))
+  beta.1s[1,]=In(y~X-1)$coefficients
04 06 08 10 12 14 |
+}
> I leg(Price)

Filter equal to cheese RETAILER retailer i and then what I am going to do y equal to log of
cheese dollar VOLUME filter. And X equal to cbind 1 comma this is essentially intercept or
placeholder. And then this is log cheese dollar PRICE filter, correct, and then beta dot Is 1

comma Im y tilde X minus 1 dollar coefficients.
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BALTwASH - AT

BALTIWASH - SFEWAY 111589518 20887433

TALT/WASH - SUPERFRESH 1120966310370
BRMINGUAM/MONTGON - SUNGS 105445553 -1 5656574
SRMNGIAN/MONTGON - XROGER 84193426 -10333217

IRUNGHAW NONTGOM -WINN DI 107076489 26218115

BOSTON - SHAWS 14416349 1359718
BOSTON - STARWARKET 103175610 1766963
10STON- STOPB $10P 114638851 942275

SURIALO/ROCHISTER - TOMS MARKETS 133734272 -4 419527

SUFFALO/ROCHESTER - WGHANS 137171579

X = cbind(1, ## intercept or placeholder
log(cheese$PRICE[filter]))

®
+

+ y = log(cheese$VOLUME[filter])

s

+

+  beta.1s[i,]=Im(y~X-1)$coefficients

> View(beta.ls)
> rownames(beta.ls)=retailer
> View(beta.ls)

>

O,

Wi VA
- 0 \@
NPTEL

Data
beta.ls num [1:88, 1:2] 12...
cheese 5555 obs. of 4 vari.
cheese.. 61 obs. of 4 variab.
cheese.. 61 obs. of 4 variab.
X num [1:68, 1:2] 1 1.
Values

Fis Pas Padages Hp Vews Presentation )
Poon Htom- 0 5

log(Volume)

04 06 08 10 12 14

loglPice)

Now, if you just say beta dot Is these are the coefficient values of intercept and log price
coefficient of log price. So, rownames equal to beta dot Is equals to you can put retailer let me

put retailer. So, these are the names that we have for each guys you have the retailer names.
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28 filter = cheéseSRETAILER::retmlerl_lj
29y = log(cheeseSVOLUME[filter])

30 X = cbind(l, ## intercept or placeholder
n Log(cheese$PRICE[filter]))

32 beta.ls[1,]=Im(y~X-1)$coefficients
33}

34

35 rownames(beta.ls)=retailer

36

37 plot(beta.ls,pch=20)

38

39

L (plee £

Comole Termina  BchsroundJabs

22 . o Tachog g oo NPEL)
> viemuei, L)
> rownames(beta.ls)=retailer
> View(beta.ls)

> plot(retailer,pch=20)
Error in plot.window(,..) :
In addition: Warning messages:

1: In xy.coords(x, y, xlabel, ylabel, log) : NAs introduced by coercion

NPTEL - doc_update - RStudio

aun |+

need finite 'ylin' values

2: In min(x) : no non-missing arguments to min; returning Inf
3: In max(x) : no non-missing arguments to max; returning -Inf

> plot(beta.1s,pch=20)

>

et ¢

Envroment  Wistory  Comeckons | Git Tutoral - W
> PinporOtaser - A28 - gt - NPTEL

R+ ol inironmant -
Data

beta.ls num [1:88, 1:2] 12...
cheese 5555 obs. of 4 vari..
cheese., 61 obs. of 4 variab..
cheese.. 61 obs. of 4 varicb.
X num [1:68, 1:2] 1 1.
Values

Fis Pas Padages Hp Vews Presentation -n

Poon Htgm- 0 %

1™

log(Price)
4

T T T T T T}
005 U 15 N B D

30

Intercept

/'!

Now, if I just put plot beta dot Is pch equal to 20 sorry this is beta dot Is, yeah.
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8 filter - CheeseSRETALLER= - : RS
29y = log(cheese$VOLUME[fil
30 X = cbind(1, ## intercep [1:88, 1:2] 12...
3 Log(cheese$PRICI obs. of 4 vari.
32 beta.ls[i,]=In(y~X-1)Scoe bs. of 4 variab.
iy o bs. of 4 variab.
# [1:68, 1:2] 1 1.
35 rownames(beta.ls)=retailer
36 & e
37 plot(beta.ls,pch-20) |
3
ogegrssin i o NP
> rownames(beta.ls)=retailer
> View(beta.ls) 2 | h
> plot(retailer,pch=20) ’ 1
Error in plot.window(...) : neet
In addition: Worning messages:
1: In xy.coords(x, y, xlabel, yl
2: In min(x) : no non-missing ar .
3: In max(x) : no non-missing ar 7 T T |
> plot(beta.1s,pch=20) K U » e
Inercept

>

So, if you just so, these are the typical coefficients there are two outlier and there is one

outlier here. There are 3 two different outliers. So, we have to do a little bit of outlier analysis

later.
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37 plot(beta. ls,pch=20)

®e Do
38 Data

39-# s beta.ls num [1:88, 1:2] 12...
40 ## a) How nuch surge in volune is expected if 5% discount on the cheese 5555 obs. of 4 vari.
4 # current unit price is offered? cheese.. 61 obs. of 4 variab.
42 ## b) How much will be the effect in the revenue? cheese., 61 obs. of 4 variab.
43 ## ) What will be the effect of profit if cost per unit is $2.007 X num [1:68, 1:2] 1 1.
4 Values

5 e - oo

£ wni t—l s ”':z,::m, o Veve i L0
47 units

48 “units.difftine

(‘ Bunits:: W__ L

@ units<-

> rovﬁmgsﬁfetdd RGLE L

> View(beta.ls) “W

> plot(retailer,pch=20)

Error in plot.window(...) : need finite 'ylim' values
In addition; Warning messages: °
1: In xy.coords(x, y, xlabel, ylabel, log) : NAs introduced by coercion
2: In min(x) : no non-missing arguments to min; returning Inf

3: In max(x) : no non-missing arguments to max; returning -Inf

> plot(beta.ls,pch=20)

>

log(Price)

30

T T T T T T
005 1 15 N B N

Intercept

So, now what I am going to do? I am going to try to answer following questions, ok. How
much; first question how much surge in volume surge in volume is expected if 5 percent
discount on the current unit price on the current unit price is offered? Ok, so, this is the if |
give 5 percent discount on the current unit price then how much surge I would in terms of

volume sales I can expect.

Then how much will be the effect in the revenue how much will be the effect in the revenue?
And what will be the effect of cost profit if cost per unit is dollar 2? So, these are the three

questions we are going to discuss, ok. So, the first thing is unit cost is 2, right, unit cost is 2.
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41 ## current unit price is offered? A

42 ## b) How much will be the effect in the revenue?

43 ## ©) What will be the effect of profit if cost per unit is $2.007 filter Tlogi [1:5555] FALSE

:: i 88L

‘ o nreg 88L
46 ulemat =2 retail. chr [1:88] "ALBANY,N..
47 retailernd = 8§ retail. 8

48 retailer[retailer_n@]
49
50 retailer_suunry - |

UILLe yiun o vulues

1: In xy.coords(x, y, xlabel, ylabel, log) : NAs introduced by coercion
2: In min(x) : no non-missing arguments to min; returning Inf

3: In max(x) : no non-missing arguments to max; returning -Inf

> plot(beta. s,pch=20)

> unit_cost = 2

> retailer_nd = 8

> retailer[retailer_ng] !

[1] "BIRMINGHAM/MONTGOM - KROGER" pERE@Ea

> Intercept

log(Price)

And let us take a retailer number is some number maybe 8, ok. Now, retailer number 8§ who is
this guy, ok? Birmingham Kroger, Kroger is a big chain and in Birmingham Montgom

Montgomery district or county Kroger retailer this is the retailer they are talking about.

So, let us have a look into the retailer summary typical what is the summary statistics of this
particular retailer ok. So, the first thing I am going to do is I am going to take this guys

whoever this guy is retailer with retailer number, right.
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h will be the effect in the revenue?

42 ## b) H B ey
43 ## ¢) What will be the effect of profit if cost per unit is $2.007 Values ’
:‘; filter Tlogi [1:5555] FALSE ..
i 88L

46 unit_cost = 2 nreg 8L
47 retailer_nd - § i

LSrte = retail, chr [1:88] "ALBANY,N..
48 retailer[retailer_n0] retail. 8 [1:83] ’

49
50 retailer_suunry = cheese[cheeseSRETAILER==retailer[retailer_nd],]

unit_c. 2

TNNUN £420 v. 0000000 ¢, 000000
5261 BIRMINGHAM/MONTGOM - KROGER 2139 0.00000000 2.387097
5349 BIRMINGHAM/MONTGOM - KROGER 2111 0.00000000 2.387020
5383 BIRMINGHAM/MONTGOM - KROGER 1738 0.00000000 2.387227
5412 BIRMINGHAM/MONTGOM - KROGER 1790 0.00000000 2,654190
5441 BIRMINGHAM/MONTGOM - KROGER ~ 2409 0.00000000 2.387298
5469 BIRUINGHAM/MONTGOM - KROGER 2041 0.00000000 2.386575
5497 BIRMINGHAM/MONTGOM - KROGER 2098 0.00000000 2.386082
5525 BIRMINGHAM/MONTGOM - KROGER 1663 0.00000000 2.652527
5553 BIRMINGHAM/MONTGOM - KROGER 1400 0.00000000 2.654286

> Intercept

log(Price)

005 10 15N B D

And in that particularly I am interested in 2 and 4 the volume and price. Particularly I am
interested in 2 is to 4, volume, display and price; why not I apply? So, this is the so, first let

me just take a data sub if I just take data sub data set. So, this is the data set.
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42 ## b) How nuch will be the effect in the revenue? NPTEL

43 ## ¢) What will be the effect of profit if cost per unit is $2.007

: filter logi [1:5555] FALSE ..
i 88L

46 unit_cost = 2 nreg 88L

4 retn}ler,nﬂ :‘8 retail., chr [1:88] "ALBANY,N..

48 retailer[retailer_nd] retail. 8

49 data_sub = cheese| cheese$RETAILER==retailer|retailer_n@]
50 ,c(2:4)]
51 retailer_suumry = round(apply(deta_sub,2,mean,na. rm=1),3)

v aC
WU e 11
VOLUME DISP PRICE °1

1912.1470588  0.1120209  2.3861401
> round(apply(data_sub,2,mean,na.rn=T},3)

VOLUNE DISP  PRICE
1912.147  0.112  2.38 8
> retailer_suumry = round(apply(data_sub,2,mean,na.rn=T),3) )
> retailer_suumry

VOLUME DISP  PRICE 4
1912.147  0.112 258

> Intercept

log(Price)
4

005 U 15 N B D

And data set comma data sub comma 2 comma mean na dot rm equal to true, ok. And then if
I just round up to 3 decimal places. So, that gives me these values. So, that means, this
particular retailer is selling at 2.386 on an average the price that they are selling and volume is

they selling about 1900; 1900 1912 many units per week.
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47 retailer_nd = 8 WEIEL
48 discount_factor = 0.05 curren.. Named num 2.39
49 retailer[retailer_n0] discou.. 0.05
50 data_sub = cheese[cheeseSRETAILER==retailer[retailer_nd] filter logi [1:3555] FALSE ..
51 \c(2:4)] i 88L
52 retailer_suutry = round(apply(deta_sub,2,mean,na.rm=T),3) nreg  8SL
53 retail. chr [1:88] "ALBANY,N..
54 current_price = retailer_suunry[ 'PRICE"] retail. 8
55 current_offer = c(1, log(current_price))
5 e P Vowe pnier

Poon Htpm- 0§

57 alternate_price = qurrent_price|

sson and Casilcaton/NPEL
TELULLEl _3uwi Y[ FRaLL |

> current_price °
PRICE “ﬁ

2.386
> current_price = retailer_suumry['PRICE']
> current_offer = c(1, log(current_price)) °
> current_offer

PRICE .
1.0000000 0.8696183 L L L L R L
> discount_factor = 0.05 ML
> Inercept

log(Price)
4

So, let me take the current price is this price the average price as the current price. So, this is
suppose current price, ok. If this is the current price and then I will call say current offer equal
to 1 comma log equal to log of current price. So, this is my current offer. Similarly, we have
to offer make a alternate price, which is say discount we have to define a discount factor

discount factor. So, maybe 0.05 5 percent discount I am giving.
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47 retailer_nd = 8
48 discount_factor = .05

49 retailer[retailer_n0] altern.
50 data_sub = cheese[cheese$RETAILER==retailer[retailer_n@] curren.,
51 ,c(2:4)] curren..
52 retailer_suutry = round(apply(deta_sub,2,mean,na.rm=T),3) discou
53 filter

54 current_price = retailer_suunry[ 'PRICE"]

55 current_offer = c(1, log(current_price))

56 1

57 alternate_price = current_price*(1-discount_factor)
58 alternate_offer = c(l,alternate_price)|

i

Fis Pas

R RA22 - Dowobsd e
2 LUl EHILPILLE LL7UL3LUUNIL_ T ULLUl )

PRICE

2.2667

> current_price

PRICE

2,386

> alternate_price = current_price*(1-discount_factor)
> alternate_price

PRICE

log(Price)

2 1o

Named num 2.27

Named num [1:2] 1 0...
Named num 2.39

.. 0.05

logi [1:5555] FALSE ..
88L

2.2667 ‘u 510 15 2 5 P

>

Intercept

So, whatever the current price times 1 minus whatever the discount factor. So, to so, the

current price is 2.386 after giving say 5 percent discount alternate price is 2.267. Now, so, my

alternate offer alternate offer is 1 comma alternate price, ok.



(Refer Slide Time: 26:53)

NPTEL - doc_update - RStudio §‘~
LRI - ddns AV
swmose 4 /- oun GeaP

53 ’ . NPTEL

54 current_price = retailer_suunry['PRICE'] volume.. num [1, 1] 1883

55 current_offer = c(1, log(current_price)) X num [1:68, 1:2] 1 1.

56 Values

57 alternate_price = current_price’(1-discount_factor) altern. Named num [1:2] 1 2...

58 alternate_offer = c(1,alternate_price) altern.. Named num 2.27

59 beta_h.. Named num [1:2] 8.44..

60 beta_hat = beta.ls[retailer[retciler_n@],] curren.. Named nun [1:2] 1 0...

@ al Filis  Plots  Packages Help Views  Presentation af

62 volume_current = exp(current_of ferk*ibeta_hat) I T

63

64 | 1

o1 G

Consol a Backround obs aC

® RA22 - /Downo
LiLe Lept

8.439343 -1.033322 L

> beta_hat = beta.ls[retailer[retailer_n@],] “W

> current_of fer%*¥beta_hat

[,1

[1,] 7.540747

> volume_current = exp(current_offer¥*%beta_hat)

> volume_current .
(0 e S e E

[1,] 18832;6 0 5 1 15 20 25 N

>

log(Price)
20

s0

Intercept

So, the first thing now I have to do is beta hat equal to beta dash beta dot Is retailer equal to
retailer number. So, if I just take so, this is my coefficient for this particular retailer, ok. Now,
volume if for this current offer and alternate offer what would be the volume expected sales

of the volume, that is, clearly current offer beta hat percentage star percentage beta hat.

And then you have to make expected because remember that we are fitting log volume versus

log price. So, volume current sales, ok. So, this is 8 you are expected to make a sale of 1883.



(Refer Slide Time: 28:25)

[0 NPTEL - doc_update - RStudio
°.oq e « ides

suaonse 4 /-
54 current_price = retailer_suunry[ 'PRICE" |

95 current_offer = c(1, log(current_price))
56

57 alternate_price = current_price*(1-discount_factor)

volume..
volume..

num [1, 1] 445
num [1, 1] 1883

X num [1:68, 1:2] 1 1.
58 alternate_offer = c(1,alternate_price) Values
59 altern. Named num [1:2] 1 2...
60 beta_hat - beta,ls[retailer[retciler_nd], altern.. Named num 2.27
61 beta_h.. Named num [1:2] 8.44..
62 volume_current = exp(current_of fer%*%beta_hat) —

63 volume_alternate = exp(alternate_offers*%beta_hat)
o |
65

ume_alternate-volume_current)/volume_current*100
o

& ® s md s NPTL)
2 VULUIE UL LET TULE = CAPLUL LETHULELUT 110 AUELULIIUL
> volune_alternate
[,1
[1,] 444.5721
> volume_current
L1
[1,] 1883.236
> (volume_alternate-volume_current)/volume_current*100
L1
[1,] -76.39319

>

2 bom

log(Price)

0

Hp Viws  Prsentiton =)

5 10 15 0 B D

Intercept

Now, similarly I can also make prediction for the alternate offer so, alternate offer, ok. So,
this is my current offer this is my alternate offer, ok. So, alternate offer minus current offer

divided by volume of current offer times 100, ok.
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57 alternate_price = current_price*(1-discount_factor) volume.. num [1, 1] -76.4

58 alternate_offer = c(1,alternate_price) volume.. num [1, 1] 1883

59 X num [1:68, 1:2] 1 1.

60 beta_hat = beta 15[hetﬂiler[retcﬂer_na],: Values

61 altern.. Named num [1:2] 1 2.

62 volume_current = exp(current_of fer’*%beta_hat) altern.. Named num 2.27

63 volume_alterncte = exp(alternate_offeri**beta_hat) beta_h. Named num [1:2] 8.4¢..

64

65 volume_change = ((volume_alternate-volume_current)/volume_current)*100 = ”‘,‘.’Z,::m:[x::', vv...'/mm(.m ]

66

Ccted_revenue =
o

Buckround obs

@ 1422 - DownbatTohog s, i P

> volume_change = ((volume_alternate-volume_current)/volume_current)*100 5

> volume_change “
L1 T, "

[1,] -76.39319 5

> retailer_nd

[1138
> retailer[retailer_n@] V
[1] "BIRMINGHAM/MONTGOM - KROGER" [N )

> 005 10 15 W B D

Intercept

\‘/!

Let me just do one thing. Percentage star percentage I think I am making 7.75, right. And 2.67
this seems very different alternate minus volume current, ok. So, let me just take this volume
change. Maybe there will be a serious drop in the volume. I think that we can take it as at face

value. And we can compute the expected revenue expected revenue, yeah, ok.
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60 beta_hat = beta.ls[retailer[retciler_n@],
61

62 volume_current = exp(current_of ferk*4beta_hat)

63 volume_alterncte = exp(alternate_offert*%beta_hat)

64

65 volume_change = ((volume_alterncte-volume_current)/volume_current)*100

66

67 expected_revenue = retailer_suumry[ 'VOLUME']*retailer_suumry['PRICE']

68 names(expected_revenue)="current expected revenue"

69

70 changed_revenue = F‘etailer_suumry['VOLUME']*(17v01ume_chunge/1@0)*unit_cost
7

R RA22- i
> eApeLu

> names(expected_revenue)="current expected revenue"
> expected_revenue
current expected revenue

resinnd Clasifctio NPTEL
€ = | CLULLTI _OuUIll Y| YULUML | | ELULLCI _3Uuil Y[ FRICL |

4562.383
> unit_cost
[z
> retailer_suumry['VOLUME ' ]*(1+volume_change/100)*unit_cost

[
[1,] 902.7939

>

Expected revenue is whatever be the retailer summary and that is the “VOLUME” Volume
Times retailer summary of the PRICE, right. So, this is the volume that you expect, ok. So,
we can call it current expected revenue, ok, ok. Now, what we will do is we will check what
would be the changed revenue. The changed revenue will be first we have to take the this

times 1 plus whatever the volume change divided by 100 times unit cost right. That will be

3
3

altern.. Named num [1:2] 1 2...
altern.. Named num 2.27
beta_h.. Named num [1:2] 8.44..
curren.. Named num [1:2] 1 0...
curren.. Named num 2.39
discou.. 0.05

expect.. Named num 4562

Fis Pas Padages Hp Vews Presentation -n
Poon Btom- 0 5

™,

log(Price)
A

T
005 1 15 W B N

Intercept

the sorry that will be not unit cost that will be alternate price.

3
SEY
T Y
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65 ume_change = ((volume_alternate-volume_current)/valume_current)*109 change.. num [1, 1] 1023
73 cheese 5555 obs. of 4 vari.
67 rected_revenue = retailer_suunry['VOLUME']*retailer_suunry['PRICE ] cheese., 61 obs. of 4 variab.
68 les(expected_revenue)="current expected revenue" cheese.. 61 obs. of 4 varidb..
69 data_s.. 68 obs. of 3 variab.
70 inged_revenue = retailer_suumry['VOLUME']*(1+volume_change/100)*alternate_price volume.. num [1, 1] 445
71 les(changed_revenue)="updated expected revenue" volume.. num [1, 1] -76.4
I i s [ Vo | Pl | 2
Bit= retailer‘_suumry['VOlUME']*(}wulume_chunge/la@)"unit] Poon Atgm- 0 %
74 unit_cost
3 units
Bckound o units.difftime °
R B2 oo Ty T it
> changed_revenue unitse- o

L4 )
[1,] 1023.182
> names(changed_revenue)="updated expected revenug"
> changed_revenue
[
[1,] 1023.182
attr(, "names") !
[1] "updated expected revenue" ¢ ENEAEA

> Intercept

log(Price)

That is the X that will be the so, the expected revenue is 4562 and the change revenue is sorry
1000 something 1023 right. So, this is sort of a names of changed revenue is “updated
expected revenue”, ok. Now, total cost will be cost will be whatever the “VOLUME” times

this changed percentage times unit cost. So, this will be the total cost.
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65 volume_change = ((volume_alterncte-volume_current)/volume_current)*100 cheese.. 61 obs. of 4 variab.

66 expected_revenue = retailer_suumry['VOLUME']*retailer_suumry['PRICE'] cheese.. 61 obs. of 4 variab..

67 names(expected_revenue)="current expected revenue" cost num [1, 1] 903

68 changed_revenue = retailer_suunry['VOLUME']*(1-volume_change/1¢@)*alternate_pr ; dgta_s.. 68 obs. of 3 variab..

69 nanmes(changed_revenue)="updated expected revenue" profit num [1, 1] 120

70 cost = retailer_suumry[ 'VOLUME']*(1+volume_change/108)*unit_cost volume.. num [1, 1] 445

s
71 profit = changed_revenue -cost volume., num [1, 1] -76.4
P2 b (4 4

74 fd

75 for

28 o =

ook =

= &4 force

S

forceAndCall

[, 0usgros

attr(, "names")

[1] "updated expected revenue"

> cost = retailer_suumry['VOLUME ']*(1+volume_change/100)*unit_cost
> profit = changed_revenue -cost

log(Price)

> profit
[1,] 120 gg;g ‘ 005 10 15 A B B
z , Intercept

And changed revenue is this. So, this will be the total cost and profit would be profit would
be changed revenue minus cost. So, the total profit will be 120 dollar, ok; from this one
particular guy. So, let me now what we will do we will put it into sort of a we will do have to

do this calculation for all the retailer.
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71 profit = changed_revenue -cost R
1 cheese.. 61 obs. of 4 variab.
3 cheese.. 61 obs. of 4 variab.
74 ## do this calculation for all the retailers cost num [1, 1] 903
&) data_s.. 68 obs. of 3 variab.
76 for( 1 in petoiler){ . profit mum [1, 1] 120
77 data_iub = cheese[cheeseSRETAILER==1 volume.. num [1, 1] 445
8 (@:4)] volume.. num [1, 1] -76.4
79 retailer_suumry = round(apply(data_sub,2,mean,na.rm=1),3) '
0 Fis | plas W Vewe Preentin 1)

81 current_price = retailer_suumry['PRICE']

mr——
[80] "ST. LOULS - NATIONAL SUPER"
[81] "ST. LOULS - SCHNUCK MARKETS"
[82] "SYRACUSE - P & C FOOD MARKE"
[83] "SYRACUSE - PRICE CHOPPER"

[84] "SYRACUSE - WEGMANS"

[85] "TAMPA/ST. PETE - KASH N KARRY"
[86] "TAMPA/ST. PETE - PUBLIX"

[87] "TAMPA/ST. PETE - WINN DIXIE"
[88] "WICHITA - DILLON COMPANIES"

>

log(Price)

005 10 15 N B D

Intercep!

For do this calculation for all the retailer. For 1 in retailer ok. So, the first thing I have to do is

perhaps data sub retailer sub 1 right, ok.
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68 changed_revenue = retailer_suumry|'VOLUME' |*(1-volume_change/1€@)*alternate_pr &- &
69 nanmes(changed_revenue)="updated expected revenue" expect.. Named nun 4562

30 wst. retailer_suumry[ 'VOLUME' ]*(1+volume_change/100)*unit_cost filter logi [1:5555] FALSE ..

il profit = changed_revenue -cost i "WICHITA - DILLON C0..

;i nreg  88L

74 ## do this calculation for all the retailers retail.. chr [1:85] ALEANY,N.

= retail. 8

%6 for( 1 in retailer){usm] retail.. Named num [1:3] 1283..
= Fiks Plots  Packages Help Viewsr  Presentation =0

92 Aoam Btom: 0§ %

3

Buckround obs

yesionnd Gt NPTEL
LY ULALL 00, 030U0 ~L2.0EIU0

ST
ST. LOUTS - NATIONAL SUPER 13.84359 -4.928125 °
ST. LOUTS - SCKNUCK MARKETS 12.29257 -3.254894 ‘\‘,

SYRACUSE - P & C FOOD MARKE 9.666966 -2.477946 g H

SYRACUSE - PRICE CHOPPER 12.44068 -5.934727 g

SYRACUSE - WEGMANS 12,11473 -4,425017 s

TAMPA/ST. PETE - KASH N KARRY 9.420322 -1.1215 )

TAMPA/ST. PETE - PUBLIX 10.93023 -2.331113 o .
T T T T T T

TAMPA/ST. PETE - WINN DIXIE 10.67047 -2.206763
NICHITA - DILLON COMPANIES 8.945987 -1.491804

>

005 10 15 N B D

Intercept

So, retailer summary and let me just run this part. Let me see if this is coming properly,
alright i comma, yeah. So, it is alright that is happening. That is fine. So, now what we have
to do, we have to just take the current price; retailer summary is done, right. And then we

have to just take current price. I so, let me just take if it is doing well, yeah ok, fine.
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73
expect.. Named num 4562

74 ## do this calculation for all the retailers

T e filter logt [1:5555] FALSE ..

7 dlscoun%,fn[tor =0.05 1 WICHITA - DILLON CO..
77 nreg 88L

78 result_tabl = data. frane(natrix(NA, nrow=nreg,ncol=5)) ”‘-‘t“‘{-- ;"" [1:88] "ALBANYN..
79 colnames(result_tabl)=c("currert price" retail.

80 ,"alternate price" retail.. Named num [1:3] 1283..
81 ,"change exp revenue" e ”",’L::"‘:'[x::'b | e
82 ,"cost"

83 ,"profik")

>

N

log(Price)

LI B B p e
005 1 15 W B B

Intercep!

Now, what I am going to do is I am going to calculate the current volume and the expected
volume. This, these things will be exactly same actually. No change. So, this will be, there
will be no change. But so, now, what we need, we need essentially, we I need a discount

factor. So, discount factor is here actually, you know.

So, let me just take these things, two things. So, I do not need this ha. Unit cost is 2, retail.
And then essentially, I need result table, ok. Result table data dot frame matrix NA nrow
equal to nreg and ncol equal to 5, ok. And colnames equal to result table equal to c. First is
“current price e”. Second is “alternate price” price. Third is changed in “change in expected

revenue”. How much change we are expecting total “cost” and final “profit”, ok, alright.
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P e result.. 88 obs. of 5 variab..
SQUTH CROUNA - 610
S0UTH ARDLIMA - F00D UM volume.. num [1, 1] 445
S0UTH CAROLIVA - Wi K- volume.. num [1, 1] -76.4
ST LOUIS - NATIONALSUPER volume.. num [1, 1] 1883
S1.100S - SCINUCK WAETS
SYRACUSE - P . FOODMARKE X num [1:68, 1:2] 1 1.
Sttt - P o Values
swiacuse - wicuans
TAMP/ST,PETE - KASH N KARRY altern.. Named num [1:2] 1 3...
TAURASLPETE - U T =
TAUPAST PETE - N DI e —
WICHITA = DILLON COMPANIES Sl o =
= 2
s Gt NPTEL
- S P
> result_tabl = data.frame(matrix(NA,nrow=nreg,ncol=5)) .
> colnames(result_tabl)=c("current price" 7 *‘v
+ ,"alternate price" g e
+ ,"change exp revenue" g
+ ,"cost"
+ ,"profit")
>
> rownames(result_tabl)=retailer
> View(result_tabl) s BRI
> Intercepl

So, now if I just run it, and result table equals to, I have to do one more thing. We have to do
that is col names. I have to do row names also, rownames. Result table equal to retailer, right,
ok. So, if I just now define it, you can see all these names are there. I have just created a place

holder for that.
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80 ,"alternate price” JTEL
81 ,"change exp revenue" result. 88 obs. of 5 variab.
82 ,"cost" volume.. num [1, 1] 63.4
8 , "profit") volume.. num [1, 1] -94.9
84 volume.. num [1, 1] 1245
85 rownames(result_tabl)-retailer X num [1:68, 1:2] 1 1.
8 Values
& - altern.. Named num [1:2] 1 3...
88 for( 1 in retailer){==}
R -
19 22 | Ao+ 0| £ s
120
121 |

121 0 United £

St o

ST. LOUTS - NATIONAL SUPER °

ST. LOUTS - SCHNUCK MARKETS ‘\‘,

SYRACUSE - P & C FOOD MARKE )

SYRACUSE - PRICE CHOPPER

SYRACUSE - WEGMANS

TAMPA/ST. PETE - KASH N KARRY

TAMPA/ST. PETE - PUBLIX

TAMPA/ST. PETE - WINN DIXIE ?

NICHITA - DILLON CONPANIES Lshwasy
Intercept

>
‘!

log(Price)

Now, result table equals to i comma c. So, what I have to now fit is current price. What is
current price? This is the current price. Then alternate price. Then current price, alternate

price, change in expected revenue; so, changed revenue, then cost because of the change offer

and what is the final profit ok. So, let me see alright. Let me just run it, ok.
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L) sresult. 88 obs. of 5 variab.
ABAYY -PRCECIORER 755 L6010 757018600 GOBBKROL L0l
AT OGGELC 8 L0 16N 4SBTl STt . volume.. num [1, 1] 63.4
ATANIA-WANONE 1665 1560 30MIO0] 2AODG CALIAIESCL volume., num [1, 1] -94.9
LA/ GANTFOODINC 168 145790 4126770000 24729600 L8SIBKeLC0
T T T T volume.. num [L, 1] 1245
OALTUWSH- SIPERFRESH 36 350740 SA0BH30CH00 319E0S61+0) 24103710 X num [1:68, 1:2] 1 1.
URMNGIWMONTGON - NS 1361 22055 251710801 21780800 28508ter2
it Values
CRMNGUMONTGON - XROGER 1385 226670 L2080} S0 120ITCeS2
BRUNGUAVNONTCOM - WINDIXE 1310 220305 3206770801 2095600102 J03iI6tesct altern.. Named num [1:2] 1 3...
TN WS 40 L0 LGRSO LSkl L0
Fl Pas Padaes Wlp Vews Pt )
BSTON-STAUMARGET 108 283555 AJGENOL IO LISESEI0 7 o A -
BOSTON - STOP& SHOP 481 235695 2271754401 19277072401 1440475400 Gl Ehag L2
WAL RGCHSTIR - TOIS MBS 2005 185570 4101300 267A940) 122024000
g 1114 81 et 5 vtk
o
ool Termind + Bckiound o - 7

R RA22 - /Dot Tsching Reresion . st NTTL)
O1. LUULD - NATLUIWML JUr LR

ST. LOUIS - SCHNUCK MARKETS °1

SYRACUSE - P & C FOOD MARKE “i
SYRACUSE - PRICE CHOPPER
SYRACUSE - WEGMANS
TAMPA/ST. PETE - KASH N KARRY s
TAMPA/ST. PETE - PUBLIX

TAMPA/ST. PETE - WINN DIXIE .
NICHITA - DILLON COMPANIES trer T T T T T
> View(result_tabl) REhW A

>

log(Price)
1

s0

Intercep!

Now, here is the things, ok.
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86
&7 result.. 88 obs. of 5 variab..
88-for( j in retailer){ :’O}"me"‘ un E g gfg
89 data_sub = cheese[cheeseSRETAILER==1 YOI U 2 2
9 c(2:4)] volume.. num [1, 1] 1245
91 retailer_suumry = round(apply(data_sub,2,mean,na.rm=T),3) X num [1:68, 1:2] 1 1.
92 current_price = retailer_suumry['PRICE"] Values
93 current_offer = ¢(1, log(current_price)) altern.. Named num [1:2] 1 3...
9% Fes s | Vs | Prsntsion =

Poon Atgm: 0 %

95 alternate_price = current_price*(1-discount_factor)
96 alternate_offer = c(1,alternate_price)

10 yesionnd Clasifction NPTEL)
E1) v ML JUrLR

ST. LOUIS - SCHNUCK MARKETS
SYRACUSE - P & C FOOD MARKE
SYRACUSE - PRICE CHOPPER
SYRACUSE - WEGMANS

TAMPA/ST. PETE - KASH N KARRY
TAMPA/ST. PETE - PUBLIX
TAMPA/ST. PETE - WINN DIXIE
NICHITA - DILLON COMPANIES

> View(result_tabl) L
> Intereepl

log(Price)

Do one thing boss what I am going to do is round it off to cost I am going to make it round it

off to 2 and profit also comma 2 and changed revenue equal to change round, round it off to

2, ok.
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L] result.. 88 obs. of 5 variab..
ORAWOA-FOUON 47 235315 656NN )
ORNDORL- PR 17 LSS ionn Soveon wa volume.. num [1, 1] 63.4
ORAOA-WINDXE 1S L3I LHETOO 1900 A volume.. num [1, 1] -94.9
PHLADLAA - ACKEMARGT 343 125755 1003000801 6160001200 1w
ot s TE 145 31630 2ol om0 volume.. num [L, 1] 1245
MONX-SVENAY 12 L0230 2465800001 1735000001 o X num [1:68, 1:2] 1 1.
PODIX-SUTISFOOD 1155 29W0 700 4302000 M@
Values
ATTBUAGH- GANTEKGE 188 LTS LIHOGO! SSI00 360
RALEGHCAINSORO -FOODUON 2574 144530 7331006007 6320000t G2 altern.. Named num [1:2] 1 3...
RALECHCREDNSION0 -WINOXIE 2531 40730 7571000001 620000001 1281
Fl fas Padas Wdp Vews Pt _ )
NCHOWNOIFOIK -FOOUON 575 14020 43810000i 3089400l 100 G
Poom Etom- 0 3
'RICHMOND/NORFOLK - NEW FARN FRESH unr 258115 12500206407 96920001402 ne L
ROMNOKENOD -FOODUON 2649 251655 SISBODOL 4TGRO0 W7
5107001 8 e, St coms
Console | Termind  Bckiround o iz

RA22 - - Downbosc Txchngegessionnd Clssction NPTEL
O1. LUULD - NATLUNAL JUF LR

ST. LOUIS - SCHNUCK MARKETS
SYRACUSE - P & C FOOD MARKE
SYRACUSE - PRICE CHOPPER
SYRACUSE - WEGMANS

TAMPA/ST. PETE - KASH N KARRY
TAMPA/ST. PETE - PUBLIX
TAMPA/ST. PETE - WINN DIXIE
NICHITA - DILLON COMPANIES

> View(result_tabl)

>

log(Price)

005 U 15N B D

Intercept

So, let me just run it once more. Looks like fine ok. Here is the for CHARLOTTE - BI LO.
There is a huge profit that are coming up. BI LO is also giving us quite a bit of huge profit.
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78 r'esusl’;izgal ;/dutaﬁrame(matmx(NA,nrow:nreg,ncnlzs)) = ; IIEL

79 colnames(result_tabl)=c("current price" result. 88 gbs. of 5 variab.

80 ,"alternate price" volume.. num [1, 1] 51.8

81 ,"change exp revenue" volume.. num [1, 1] -95.8

82 ,"cost” volume., num [1, 1] 1245

8 ,"profit") X num [1:68, 1:2] 1 1.

8 Values

85 rownames(result_tabl)=retailer altern. Named num [1:2] 1 3...

86

Fis Pas Padages Hp Vews Presenttion _n

87 Poon Atgm- 0 & %
88 for( i in retailer){==}

Bchground s =
o s

ST. LOUIS - NATIONAL SUPER 8

ST. LOUIS - SCHNUCK MARKETS “i
SYRACUSE - P & C FOOD MARKE
SYRACUSE - PRICE CHOPPER
SYRACUSE - WEGMANS

TAMPA/ST. PETE - KASH N KARRY
TAMPA/ST. PETE - PUBLIX
TAMPA/ST. PETE - WINN DIXIE
NICHITA - DILLON COMPANIES

>

log(Price)

005 1 15 W B N

Intercept

‘ !

So, there is something to do with the Bi Lo Charlotte and South Carolina. Why it is, I do not
know, maybe there is must there could be some issue with the coefficient. Remember that
maybe these are the these one of the outlier coefficient that is getting reflected. But if you

now, instead of 0.05, if I just give 1 discount, well, let us see what happened.
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68 changed_revenue = retailer_suumry['VOLUME"]*(1+volume_change/100)*alternate_pi
69 names(changed_revenue)="updated expected revenue"

70 cost = retailer_suumry['VOLUME']*(L+volume_change/100)*unit_cest

71 profit = changed_revenue -cost

n

73

Comectons it Tworal
Vi - {

result.. 88 obs. of 5 variab..
volume.. num [1, 1] 51.8
volume.. num [1, 1] -95.8
volume.. num [1, 1] 1245
X num [1:68, 1:2] 1 1.
Values
i C 0

;4; Iuni:oc::;s: ;l(ulﬂtmﬂ for all the retailers altern.. Named nun [1:2] 1 3.
76 discount_factor = 0.01 ) e
7 &
78 }"esult,tabl = data. frame(matrix(NA, nrow=nreg,ncol=5))
# 9

Hp Viws  Prsentiton n

Bigm - 0 & %

SYRACUSE - PRICE CHOPPE
SYRACUSE - WEGMANS

TAMPA/ST. PETE - KASH N KARRY
TAMPA/ST. PETE - PUBLIX
TAMPA/ST. PETE - WINN DIXIE
NICHITA - DILLON COMPANIES

> View(result_tabl)

> median(result_tabl$profit)
[1] 58.94 0 5 1 15 2 B B

> Intercept

log(Price)

You see ok. So, what I am going to do is result table is dollar profit kind of median profit.
What is my median profit from a 58 dollar? Ok so, that makes sense perhaps if I just give 1

percent discount, my median profit is 58 dollar.
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81 ,"change exp revenue"
result.. 88 obs. of 5 variab..

82 ,"cost"

8 , "profit") volume.. num [1, 1] 51.8

84 volume.. num [1, 1] -95.8

85 rownames(result_tabl)=retailer volume.. num [1, 1] 1245

86 X num [1:68, 1:2] 1 1.
87 Values

lgi‘fﬂ"( 1 in retailer){em} altern.. Named num [1:2] 1 3...
123 median(result_tablSprofit) P
124 ihox| result_tebl$profit)

125 [
“* % o, col

TN

TAMPA/ST. PETE - PUBLIX
TAMPA/ST. PETE - WINN DIXIE
NICHITA - DILLON COMPANIES

log(Price)

>
> median(result_tab1$profit)

[1] 58.94

> sun(result_tabl$profit) ’

[1] 2867163171 005 1 15 W B B
Intercept

>

And total profit of if I give this to everybody, everybody, then this is my huge profit or maybe
I am just getting I can give, you know, max profit that can I get is this is a big number. This is
definitely not right, something wrong. And then if I give say 10 percent profit, 10 percent

discount, then what happens is median profit is 64 and maximum profit.
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WIAOROCISTE - WOMIS 515 2817 0RO 351600
COWOTTE WANSTETR 126 s sgon

CHAROTTE-WINOINE 2415
CHONO -DOMNCK 294)

ONCAGO-JBNEL 230 2623 117614001 BRGSO
CHOAGO-NNI 1585 23247 SIS0W0K00 5 120000

CHOWAT RGO 178 24781 4724500001 38192004
CLEELND- STOPNSHOP L7 24570 5160101 465300
CONBUSON- BGIEAR 2503 26127 7527600001 537000
COUMBISON-KRCGECO 2600 2HI8 4173500es0E 3564300
DALASFT.WORTH - ALBERTSONS 301 27126 83421006801 6515400

Showing 13 027 of 8 s, 5 ol coumes

Comole Termina  BchgroundJbs
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NICHITA - DILLON COMPANIES
> median(result_tabl$profit)
[1] 64.69
> max(result_tabl$profit)
[1] 156325188
> View(result_tabl)
> beta.1s["CHARLOTTE - BI L0",]
Intercept log(Price)
1.270048 7.129214

>
.

So, I think I am pretty much. So, this particular guy, whoever this is, this is Bi Lo Charlotte
Bi Lo. Let me just take copy and beta dot Is, yeah.

20744 129050001 118772004
26460 231900007 2130800

220

15
15278

131
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result.. 88 obs. of 5 variab..

volume.. num [1, 1] 81.5

volume.. num [1, 1] -93.5

volume.. num [1, 1] 1245

X num [1:68, 1:2] 1 1.

Values

altern. Named num [1:2] 1 3...

Fls Mas tadages W Vews Pion ()
Poom Bopen - O f b

°
°
- ‘v
] ’
c %9
g
a
ER
3 .
R e e e
005 U 15N B N
Intercept
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il ] result.. 88 obs. of 5 variab.
SWDIO-LUOKY 0B 1% LSOOG L0700
SINDED-RAHS 306 27549 23810000000 1947001002 ne volume.. num [1, 1] 81.5
swmwaso-woy 1n s e 2em volume.. num [1, 1] -93.5
mCROmAZEI0 1 2 21moes0) 151785
SOUTHGROUMA -FOODUON 156) 2860 o o volume.. num [1, 1] 1245
SOUTH CAROLIA -WINNOIKIE 2381 2447 0O00DMH00 00000001+0) om X num [1:68, 1:2] 1 1.
SLLOUS-MTONALSIPER 125 29621 23200000 137000400 o5
ST. LOUS - SCHNUCK MARKETS 279 25155 13537006401 15534008402 w00 Values
ScuE-racroone 10| 2623 Lrened sumomen 264 altern.. Named num [1:2] 1 3...
SR RGEOORER 25 2486 w01 oo
T ) ~3 Fls Mas tadages | Wb Vews P ()
TAMPA/ST. PETE - KASH b KARRY 884 968 2 zom | B - 0| & E
TMPNSUPTE-PAR L7 156 ALGOwo o0l 3435
6n 2 ssweown s 38
= B
R R422 - /DownbdTrschng e s Cicaion NPT
La) orva
> max(result_tobl$profit) °
[1] 156325188 5 v
> View(result_tabl) g e
> beta.1s["CHARLOTTE - BI L0",] g

Intercept log(Price) N
1.270048  7.129214

> beta.1s["SOUTH CAROLINA - BI L0",]
Inzercept log(Price) T

€.9619538 9.2589297 05 oA B W

> | Intercept

So, 1.27 is somewhere here, no, yeah. And 7 point something on the log price. So, this is
definitely one these two guys. Here is, I am pretty sure these two guys here is giving us the

problem. So, if I just put it there, yeah, 0.96 and 9.5. So, my log price, the coefficient is 9.25.

So, most of my coefficient are negative, you see, most of the coefficient, but this guy is giving
me very large positive coefficient. That means and intercept is 0.96, which is near 1, whereas,
most of the intercept is near 10, at least above 5. So, this tells us this two estimates for South

Carolina Bi Lo may be. What I will do, I will do a plot.
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14 cheese_albany=cheese[cheeseSRETAILER=="ALBANY NY - PRICE CHOPPER",] 05LX :
15 points(log(cheese_albany$PRICE), log(cheese_albanySVOLUME) cheese.. 61 obs. of 4 variab..
16 ,col="red" ,pch=20) cheese.. 61 obs. of 4 variab..
17 cost num [1, 1] 168
18 cheese_LA-cheese[ cheeseSRETATLER=="L0S ANGELES - LUCKY",] data_s.. 68 obs. of 3 variab..
19 points(log(cheese_LASPRICE),log(cheese_LASVOLUME) profit num [1, 1] 88
,col="black",pch=2) result.. 88 obs. of 5 variab..
21 volume.. num [1, 1] 81.5
22 cheese_SC=cheese[ cheeseSRETAILER=="S0UTH CAROLINA - BT L0",] e e
23 points:log(cheese_LAl:PRICE),lag(cheese_LAWGLUME‘, P B @ 4
24 ,col="black",pch-2€)

725
221 (oples

, e
> plot(log(cheese$PRICE),log(cheese$VOLUME ), pch=20, col="skyblue" o X3

+ ,xlab="1log(Price)",ylab = "log(Volume)") 0 'ﬁ:‘;"i{-

> cheese_albany=cheese[cheeseSRETAILER=="ALBANY,NY - PRICE CHOPPER",] é e L ¥

> points(log(cheese_albany$PRICE), log(cheese_albany$VOLUME) g e | -

* ,col="red" ,pch=20) s )

> cheese_LA=cheese[ cheese$RETAILER=="L0S ANGELES - LUCKY",] ?0.

> points(log(cheese_LASPRICE), log(cheese_LASVOLUME) ¢

¥ ,col="black" ,pch=20) T T

04 06 08 10 12 14

> cheese_SC=cneese[cheese$RETAILER=="S0UTH CAROLINA - BI L0",]

5 log(Pice)

So, in this, let me just draw a plot. So, here is the plot. Here is the Chinese cheese data set
Albany Chopper. This is our LA Los Angels. This is SC Bi Lo South Carolina. And this is
“SOUTH CAROLINA - BI LO”, right. And then if I just plot that guy, cheese SC versus

cheese SC, and instead of “black”, maybe “brown” ok.

Let us see where this guy is. You see, this is the problem. All points are here and that is why.
So, there is no diversity in the points. All points are plotted here. That is the issue. So, all I

can just say “blue”. Let me see if [ can show you guys, yeah.

See, all points are in one line. And as a result, probably the line is very sharp. So, these kind
of weird point, set of points, if you get, you cannot do much effectively, you cannot do much
you have, yeah, one possibility is you can try some Bayesian; hierarchical Bayesian models,

but that is bit out of the question here. But we will see if we can fix it. But I hope you



understood what is happening. So, if we even if we decide to, ok, let us drop these two guy,

ok. We have this, if we drop these two guy for the time being from the.
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89 wames(result_}n;blj=reta1ler (R o ] L

9 cheese.. 61 obs. of 4 variab.

9 cheese.. 61 obs. of 4 variab..

92: 1 in retailer){mm} cost num [1, 1] 168

126 data_s.. 68 obs. of 3 variab..

127 an(result_tablSprofit) profit num [1, 1] 88

128 result_tabliprofit) result.. 88 obs. of 5 variab.

129 volume.. num [1, 1] 81.5

130 (Lt _tabl = result_tabl[-"CHARLOTTE - BI L0} "SOUTK CAROLINA - BT L)) .~~~ -

131

132

133

i i o 2
+ ,col="brown", pch=20) H i J‘&“'i'.’i'
> points(log(cheese_SC$PRICE),log(cheese_SCSVOLUME) § ? LF
+ ,col="blue",pch=20) g |
> View(result_tabl) N "."“
> result_tabl = result_tabl[-c("CHARLOTTE - BI LO","SOUTH CAROLINA - BI L0"),] '.'V_

Error in -c("CHARLOTTE - BI L0", "SOUTH CAROLINA - BI LO") :
invalid argument to unary operctor
> View(result_tabl)

>

e
4 06 08 10 12 14

log(Price)

So, so, what are those two names? Let us see. One is CHARLOTTE will BI LO. And the
other guy is other person, other one where we got a terrible estimate is South Carolina Bi Lo.
So, this, two retailer I think have some issues. So, what we are going to do? We are going to

result table, minus these two person result table.

Now, if I just run this, [ am not sure if we can drop it in this way, alright. So, it is not looks
like it is not mutable ok. If I just drop this guy like this, invalid line argument, ok. What I can
do is. So, I just, why not I do this? Just for the time being, I can come up with a much better

index, i n d x of (Refer Time: 51:58) tab retailer.
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91

92: for( 1 in retailer){mm}

126

127 median(result_tabl$profit)
128 max(result_tebléprofit)

129

130 result_tabl = result_tabl[ ,]

B

132 whichCretailer=="CHARLOTTE - BI L0")
133

i B £
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> View(result_tabl)

> result_tabl = result_tabl[-"CHARLOTTE - BI L0",]
Error in -"CHARLOTTE - BI L0" : invalid argument to unary operator

> View(result_tabl)
> index(retailer=="CHARLOTTE - BI L0")

Error in index(retailer == "CHARLOTTE - BI L0O") :

could not find function "index"
> which(retailer=="CHARLOTTE - 8I L0")
[
>

NPTEL - doc_update - RStudio | Fo
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NPTEL
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cheese.. 61 obs. of 4 variab..
cheese.. 61 obs. of 4 variab..
cost num [1, 1] 168
data_s.. 68 obs. of 3 variab.
profit num [1, 1] 88
result.. 88 obs. of 5 variab..
volume.. num [1, 1] 81.5

Fis Pas Padages Hp Vews Presentation o

ann sonee -

Poon Atom- 0 %

Rscrnt ¢

log(Volume)

04 06 08 10 12 14

log(Prce)

Equals to, CHARLOTTE will, “CHARLOTTE - BI LO”, which 15.
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1 curren,, Named num 3,38
lgé-fur( i in retailer){mm} discou. 0.1
. expect.. Named num 4346
127 median(result_tablSprofit) F‘l?ter logi [1:5555] FALSE
128 max(result_tabl$profit) n - gL 1L
o i WICHITA - DILLON CO..
130 result_tabl = result_tabl[ ,] indx int [1:2] 15 77
flo Pas Padaces Wiy Vews Poeior o)
131 Poon Atgm: 0 %

132 indx = which(retailer=="CHARLOTTE - BI L0")
i c(indx, which(retailer=="SOUTH CAROLINA - BI L0")) [

1
2

o Clasifcaton/NPIEL)

2 viemEsuLL_ UL

10 11

> index(retailer=="CHARLOTTE - BI L0") e s

Error in index(retailer == "CHARLOTTE - BI L0O") : ? J#‘.h.’i'
could not find function "index" é . i

> which(retailer=="CHARLOTTE - 81 L0") ge :

1 5 . b

> indx = which(retailer=="CHARLOTTE - BI L0") !0.

> indx = c(indx, which(retailer=="SOUTH CAROLINA - BI L0"))
> indx
[111577

>

04 06 08 10 12 14

log(Prce)

And so, x and then equal to ¢ index comma “SOUTH CAROLINA - BI LO” so, these are the
two cases and then result table minus index if I just say that. And now if you see I have

dropped these two guys kind of.
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Now, what is happening is if I now median profit and this is the max profit and sum if the
result table and dollar profit is this, right. Now, if I just go and say 0.01 percent if I give 1

percent discount then median profit is 56. Let me just start with no discount. So, I will not
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91
92 for( 1 in retailer){==}

126

127

128 indx = which(retailer=="CHARLOTTE - BI L0")

129 indx = c(indx, which(retailer=="SOUTH CAROLINA - BI L0"))
139 result_tabl = result_tabl[-indx ,]

131

132 median(result_tabl$profit)

133 max(result_tabléprofit)

134 sum(result_teblSprofit)

135

S = UnLU L b Ly

> indx = c(indx, which(retailer=="S0UTH CAROLINA - BI L0"))
> result_tabl = result_tabl[-indx ,]

>

> median(result_tabl$profit)

[1] 561395

> max(result_tabl$profit)

[1] 820.05

> sun(result_tabl$profit)

[1] 9822.57

>

give any discount.

Current price, my kind of median profit is 55; max I can earn 841 from one particular retailer.
And total profit can be expected to 9,014 dollar. Now, if I give 5 percent discount then it is

median profit sort of increased 59.717. Actually, let me just do one thing. Let me not print

result..
volume..
volume..
volume..

X

Values

altern.

86 obs. of 5 variab..
num [1, 1] 51.8
num [1, 1] -95.8
num [1, 1] 1245
num [1:68, 1:2] 1 1.

. Named num [1:2] 1 3...

Fis Pas Padages Hp Vews Presenttion _n

log(Volume)

this line otherwise it is creating lot of (Refer Time: 55:05).
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log(Pice)
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91

92 for( i in retailer){==} result. 86 obs. of 5 variab.
126 volume.. num [1, 1] 49.2

127 volume.. num [1, 1] -96

128 1indx = which(retailer=="CHARLOTTE - BI L0") volume.. num [1, 1] 1245

129 indx = c(indx, which(retailer=="SOUTH CAROLINA - BI L0")) X num [1:68, 1:2] 1 1.
130 result_tabl - result_tabl[-indx ,] Values

1BL . . altern.. Named num [1:2] 1 3.
132 median(result_tabl$profit) e =

Fis Plas

133 max(result_tabléprofit)
134 sumCresult_tabliprofit)

> indx = c(indx, which(retailer=="SOUTH CAROLINA - BI L0")) °

> result_tabl = result_tabl[-indx ,] B ;

> i°

> median(result_tabl$profit) E’! ©

[1] 55.46 &

> max(result_tabl$profit)

[1] 841.47 °

> sun(result_tabl$profit) T

[1] 98146 04 06 08 10 12 14
> log(Price)

So, so, let me just create another thing, ok. If I do not give discount then that is what happen

so, discount 0, discount.
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2 > median(result_tablSprofit) result.. 86 obs. of 5 variab..
3 [1] 55.46 volume.. num [1, 1] 63.4
4 > ax(result_tablsprofit) volume.. num [1, 1] -94.9
5 [1] 841.47 volume.. num [1, 1] 1245
6 > sum(result_tablSprofit) X num [1:68, 1:2] 1 1.
7 [1] 9814.6 Values
8 altern.. Named num [1:2] 1 3...
; I
9 dls: 5 Fils Plots Packages Help Vewsr  Presentation =0
10 > median(result_tablSprofit) 2 vom | Bbxpen + (01| £ )

11 [1] 59.815
12 > max(result_tablsprofit)
13 [1] 717.16
14 > sum(result_tabliprofit)
15 [1] 9719.8

10 11 a2

log(Volume)
B

04 06 08 10 12 14

151 g ¢ g
log(Prce)

Comoie

Discount equal to 0 I get median profit of these guys. If I give 5 percent discount if I give 5

percent discount then I get this. Discount is 5 percent. Now, my total profit reduce a bit.
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92 for( i in retailer){==} result. 86 obs. of 5 variab.
126 volume.. num [1, 1] 81.5
127 volume.. num [1, 1] -93.5
128 indx = which(retailer=="CHARLOTTE - BI L0") volume.. num [1, 1] 1245
129 indx = c(indx, which(retailer=="S0UTH CAROLINA - BI L0")) X num [1:68, 1:2] 1 1.
130 result_tabl = result_tabl[-indx ,] Values
131 ;
132 median(result_tabl$profit) attern. Moned run [1:2) 13.
133 max(result_tabléprofit) = '“Z,:m”v‘:,‘,' v;../pm..(... o
134 sum(result_tabléprofit)
Console  Terminal - Background Jobs - L
@ R422 - /omba Tachog esrssin i Caction NPEL) .
S liiia T = WA e - o ey B
> indx = c(indx, which(retailer=="S0UTH CAROLINA - BI L0")) o | X3
> result_tabl = result_tabl[-indx ,] ? ) J#"L.’i'
> i° B
> median(result_tabl$profit) % ©q [+
[1] 62.16 vl
> max(result_tabl$profit) !Ul
[1] 54¢.17 1
> sum(result_tabl$profit) T T T T
[1] 917808 04 06 08 10 12 14
5 log(Pice)

And then if I give 10 percent discount my median profit increases probably 62.
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2 > median(result_tablSprofit) result.. 86 obs. of 5 variab..

3 [1] 55.46 volume.. num [1, 1] 81.5

4 > ax(result_tablsprofit) volume.. num [1, 1] -93.5

5 [1] 841.47 volume.. num [1, 1] 1245

6 > sum(result_tablSprofit) X num [1:68, 1:2] 1 1.

7 [1] 9814.6 Values

8 altern.. Named num [1:2] 1 3...

9 dis=5 i s i | Vore | pritin | 1

10 > median(result_tabléprofit) 2 zom | b + 10 | £ E

11 [1] 59.815

12 > max(result_tablsprofit)

13 [1] 717.16 o

14 > sum(result_tabliprofit) -

15 [1] 9719.8 " )

6 54 e

17 > median(result_tablSprofit) 1 { ] R

18 [1] 62.16 2. ‘! .

19 > max(result_tablSprofit) ' 50 355

20 [1] 544.17 =il ;i‘

21 > sum(result_tablSprofit) Pl C A

22 [1] 9178.18 8
04 06 08 10 12 14

212 (Top level LE log(Price)

But total profit drops. So, total profit drops, max profit drops, but overall drops.
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91

92 for( i in retailer){em} result.. 86 obs. of 5 variab.
126 volume.. num [1, 1] 81.5

127 volume.. num [1, 1] -93.5

128 indx = which(retailer=="CHARLOTTE - BI L0") volume.. num [1, 1] 1245

129 indx = c(indx, which(retailer=="SOUTH CAROLINA - BI L0")) X num [1:68, 1:2] 1 1.
130 result_tabl = result_tabl[-indx ,] Values

1L altern.. Named num [1:2] 1 3.
132 median(result_tabl$profit)

133 max(result_teblSprofit) " ”':.’Z,::m:[,::,', G ORI

134 sum(result_tabliprofit) I
135 sum(resl}
158 B

resetClass {methods} -
& ri22-ng PesetGeneric

S s = h
h resha)
> indx = . pe

resid

> result. .
raciduals

>
> median(result_tabl$profit)
[1] 62.16 ~
> max(result_tabl$profit)
[1] 54¢.17

> sum(result_tabl$profit) |
[1] 9178.08 04 06 08 10 12 14

>

log(Volume)

log(Prce)

And then if I just say sum of result table dollar expected revenue ‘“change of expected
revenue”. So, at 0 discount what happens is my total revenue is 39,000 dollar when I am
giving 5 percent discount, when I am giving 5 percent discount my total revenue is 46,000

dollar. My total profit, my total revenue goes up from 39,000 to 46000.
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18 [1] 9719.8 result.. 86 obs. of 5 variab..
19 > sum(result_tabl$ change exp revenue') volume.. num [1, 1] 63.4

20 [1] 46348.7 volume.. num [1, 1] -94.9

21 volume.. num [1, 1] 1245

22 X num [1:68, 1:2] 1 1.
23 > median(result_tabliprofit) Values

24 [1] 62.16 altern.. Named num [1:2] 1 3...
25 > max(result_tabliprofit)

26 [1] 544,17 - ”‘,"’z:::m:(x:::- :"v”mhm % 8
27 > sum(result_tabliprofit)

] 9178.08

> median(result_tabl$profit)

[1] 59.815

> max(result_tabl$profit)

[1] 717.16

> sum(result_tabl$profit)

[1] 9719.8

> sum(result_tabl$ change exp revenue’)
[1] 46343.74

5

log(Volume)

04 06 08 10 12 14

log(Pice)

But total profit came down from 9,800 to 9,700, but median profit raised by 4 dollar, ok.
Median is the 50 percent at a lower level overall profit goes up and then what happened at

when I give 10 percent discount at 10 percent discount.
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78 ## do this calculation for all the retailers result.. 86 obs. of 5 variab..
79 unit_cost = 2 volume.. num [1, 1] 63.4
80 discount_factor = 0.1 volume.. num [1, 1] -94.9
81 volume.. num [1, 1] 1245

) .. i

82 result_tabl = data.frame(matrix(NA,nrow=nreg,ncol=5)) X num [1:68, 1:2] 1 1.
83 colnames(result_tabl)=c("current price" Values
;‘; ,:::;x;zazipp:;i:ue" altern.. Named num [1:2] 1 3...
86 ,"cost: zns i
87 ,"profit")

R R
2 resuLi e =

s md sl NPTL)
TEULLILUULL™ LIUA

>

> median(result_tab1$profit)

[1] 59.815

> max(result_tebl$profit)

[1] 717.16

> sum(result_tabl$profit)

[1] 9719.8

> sun(result_tabl$ change exp revenue’)
[1] 46343.74

> log(Prce)

log(Volume)

04 06 08 10 12 14

So, revenue I expect will go up further, but profit may not go up. So, the median profit again
goes up, but total profit goes down, but the revenue goes up quite significantly; discount is 10

percent.
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27 > sun(result & v - ity
28 [1] 9178.08 result.. 86 obs. of 5 variab..
29 volume.. num [1, 1] 81.5
30 disc=10 volume.. num [1, 1] -93.5
3 > median(result_tabléprofit) volume.. num [1: 1] 1245
2 [1yene X num [1:68, 1:2] 1 1.
33 > max(result_tablSprofit) Values
34 [1] 544.17 altern. Named num [1:2] 1 3...
35 > sum(result_tabldprofit)
3 [1] 9173.08 D TR S—T

37 > sum(result_tabl$ change exp revenue')
38 [1] 54163.7

3

> median(result_tabl$profit) ¥ J.'%.L'q.
[1] 62.16 g ° ik
> max(result_tabl$profit) g e | -
[1] 544.17 R D)
> sum(result_tabl$profit) Ty,
[1] 9178.08 °

N —

> sum(result_tabl$ change exp revenue’)
[1] 54163.7

>

04 06 08 10 12 14

log(Pice)

4 |

So, total profit going up to 46,000 to 54,000. So, total revenue stoods up, but total profit goes
down marginally. So, sometimes the company wants to show the, you know, grab the market
share and in order to, if they see that if my total profit is not taking hit, but my overall market

share is going up, why not I give some kind of promotional activity by giving discount.

Now, based on the, this is like giving overall, but at the same time what people can do they
can check where overall profit going up and where the profit is not going up. The where the

profit is not going up they can like.
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Here in this NEW ENGLAND NORTH SHOP N if the profit is negative then they should not
give the discount here, ok. Or anywhere if the profit is less than certain value they will not get
profit discount; otherwise, they will get a discount. So, this kind of discriminatory pricing

practice sometimes helps companies to improve their profitability.

So, I will stop here. I hope you enjoyed that how simple predictive model and regression
analysis can help companies and industry to implement dynamic pricing and improve their
profitability, improve the total revenue and maintain the cost and pay. We will continue with

such more data analysis in the next few videos.

Thank you very much. See you in the next video.






