Business Analytics & Data Mining Modeling Using R

Welcome to the course Business Analytics and Data Mining Modelling Using R. In the
previous lecture we did multi panel; multi panel plotting. Now in this in this particular
lecture will start a within plot labels. So, last time we also covered 10 lines while we

were doing multiple panel a plotting. So, a let us start with in plot labels let us go back to

r studio.
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(] tnvironment  History

a M oSoueonsoe  Q Zv L] e Ry | O [P souce v & B Pmporvmer - |
Tibrary (k1sx) “ 1 ) clobal i nviranment =

#Bicycleridership.x1sx

df=read x1sx(file.choose(), 1, header = T)
df=df[, lapply(is.na(df), 2, all)]
head(df)

#Line Graph
tsv=ts(dfSriders, start=c(2004, 1), end=c(2017, 3), frequency=12)
plot(tsv, xlab="vear", ylab="Riders", las=2) #las. styling for axis labels

Files Plots Packages Help  Viewer
atl=seq(as.Date("2004-01-01"), as.pate("2017-03-01"), by = "2 years")
labelsl=format(atl, "%b-%v") A Brporl v
at2=format(atl, "%v")

# maraTN on faur sides of rhe nlar

(op Lovel) ¢ RScipl ¢

=0

collaborative project with many contributors.

Type 'contributors()’ for more information and
‘citation()' on how to cite R or R packages in publications. o

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

o X

& Project (Non) +

=0

ti e | (&

=0

So, first let us reload the a data and the libraries let us load this library x Isx x.
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1 2 clobal t nvironment = Q |
12 atl=seq(as.Date("2004-01-01"), as.Date("2017-03-01"), by = "2 years") n
13 labelsl=format(atl, "Xb-%y")
14 at2=format(atl, "¥v") Favironment is emply
15
16 # MARGIN on four sides of the plot
17 par()$mar # nunber of lines
18 par(mar=c(8,4,4,2)+0.1)
19
20 plot(tsv, xlab="", ylab="", xaxt="n", yaxt="n")
21 axis(l, at=at2, labels=labelsl, las=2) i Poo e A YN =0
22 axis(2, las=2) B bpul +
23 mtext(side=1, text="Month-Year", line=5.5)
24 mrext(side=2, text="Riders", 1ine=3.0)
25 .
51 (oplew) ¢ RSuipl ¢

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gauray Dixit/Session 3/
Type 'contributors()’ for more information and

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

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.

> Tibrary(xlsx)
Loading required package: rlava
Loading required package: x1sxjars

=0
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24 mtext(side=2, text="Riders", line=3.0)

26 graphics.off() # close all graphic devices
27 par()Smar
29 #usedcars. x1sx

30 dfl-read.x1sx(file.choose(), 1, header = T)
31 dfl=df1[, 'apply(is.na(dfl), 2, all)]

33 Age=2017-df1Smfg_vear
34 dfl=cbind(df1, Age)
35 dffb=dfl

36 dfl=dfl[,-c(1,2,3)]

38 head(df1)
351 (loplew) ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/
‘help.start()' for an HTML browser interface to help
Type 'q()' to quit R.

> library(x1sx)

Loading required package: rlava

Loading required package: x1sxjars

> dfl=read . x1sx(file.choose(), 1, header = T)
> dfl=df1[, !apply(is.na(dfl), 2, al1)]

> Age=2017-df 1$Mfg_vear

> dfl=cbind(df1, Age)

=4

And the used cars a data set. You can see 79 observations and 11 variables.

oy

& project (Non) +

(] environment  History =0
o [ #Soue v @ H oot f list »
2 clobal 1 nvironment = Q |
~ Data
0dfl 79 obs. of 12 variables (] ‘
values
Age num [1:79] 4 5649563 ‘
Fils Plots Packages Help  Viewer =0
B el v
RSuipl ¢

=0

Now let us a recreate the age variable as we did in the previous lecture first 3 variables

are not important to us. So, we are trying to get rid of those variables.
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31 df1=df1[, lapply(is.na(dfl), 2, al1)]
32

33 age=2017-df1Smfg_vear

34 dfl=cbind(df1, Age)

35 dffbedfl I
36 dfl=dfi[,-c(1,2,3)]

37

38 head(dfl)

39 str(dfl)

40 dfiSTransmission=as.factor(df15Transmission)
41 df1SC_price=as.factor (df15C_price)

42 str(dfl)

43 summary(dfl)

45 #SCATTERPLOT
4R ranna(df1 S
407 | (op Lewed) &

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

> library(x1sx)

Loading required package: rlava

Loading required package: xlsxjars

» dfl=read.x1sx(file.choose(), 1, header = T)
> df1=df1[, 'apply(is.na(df1), 2, al1)]

» Age=2017-df13Mfg_vear

> dfl=cbind(df1, Age)

» dffb=dfl

> dfl=df1(,-c(1,2,3)]

>

i i 3

&) project o) =

=] Environment History =0
5% #Soue @ E ot i | @
2 clobal | nvironment = Q |
| pata

0dfl 79 obs. of 9 variables @
0 dffb 79 obs. of 12 variables [ |
values |
Age num [1:79) 45649563, |
|
Fies Plots Packages Help Viewer =0

& bl

RSuipl ¢

=0

Let us also convert these 2 variables transmission and c price as factor variables
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ready to go.
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46 range(driskh)
47 range(df1sprice)
48 plot(dflskm, dflserice, xlim = c(18,180), ylim = ¢(1,75),

49 x1ab="kM", ylab="Price")
50

51 df1[df1SPrice-70,]

52 dfb=dfl

53 dfl-df1(-23,]

54

55 range(df13km)

56 range(dflSPrice)

57 plot(dflskm, dflSprice, x1im = c(18,180), ylim = ¢(1,15),
58 xlab="k#", ylab="Price")

60 #BAR CHART
61 avgPrice=c(mean(dfl[which(df1STransmission=="0"),]SPrice),
421 (oplew) ¢

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

Loading required package: rlava

Loading required package: xlsxjars

» dfl=read.x1sx(file.choose(), 1, header = T)
> df1=df1(, 'apply(is.na(dfl), 2, all)]

> Age=2017-df1$Mfg_vear

> dfl=cbind(dfl, Age)

> dffb=dfl

> dfl=df1(,-c(1,2,3)]

» df1$Transmissionzas.factor (df1$Transmission)
> df1Sc_price=as.factor (df1Sc_Price)

i

& project (None) +

(] environment  History =0
B9 [ #souce + @ oot f list »
1 2 clobal | nvironment = Q
Data
| 0df1 79 obs. of 9 variables (]
0 dffb 79 obs. of 12 variables [
values
Age num [1:79] 4 5649563
Files Plots Packages Help Viewer e
B el v
RSuml:&
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07 svisual it x =] Environment History =0
40N suense | Q 2o ] - A | 59| [souce + @B Pportoaet | f lige @
‘;9 xlab="K", ylab="price") “| @ Global | nvironment Q
0
S1 df1df1SPrice=70,] - Data
52 dfb=dfl 0dfl 79 obs. of 9 variables (]
23 Bf1=df1(-23,] 0dfb 79 obs. of 9 variables [
55 range(df15km) 0 dffb 79 obs. of 12 variables [ [
56 range(df1SPrice) values
57 plot(df1Skm, dflSPrice, x1im = c(18,180), ylim = c(1,15), Age num [1:79] 45649563
58 xlab="kM", ylab="price")
59 Fies Plots Packages Help Viewer =0

60 #BAR CHART
61 avgPrice=c(mean(df1[which(df1$Transmission

JJsprice) B el v

62 mean(df1{which(df15Transmission=="1'),]$Price))

63 Trans=c("0", "1")

A4 .
531 | (opLewed) & RSuripl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0

> Age=2017-df 1$Mfg_vear
> dfl=cbind(dfl, Age)
> dffb=dfl
» dfl=df1[,-c(1,2,3)]
» df1$Transmission=as . factor(df1$Transmission)
> df1Sc_price=as.factor(df15c_Price)
> df1[df1Sprice»70,]
F\AE]_‘YPE SR_Price KM Price Transmission Owners Airbag C_Price Age m
23 Diesel u619 72 i 1 i s
> dfb=df1
>

So, will start with in plot labelling, so in plot labelling can be useful when we are a
dealing with when we are trying to understand a large amount of data specially in
clustering. So, it is easier for us to have a look at the make a visual inspection of the data
and try to understand different clusters that could be there. So, we will start with a scatter

plot with label point.
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Q- =1 e v addine » & Project (Nore) +
07 vl x =[] Environment History =0
a M osomeonsave | Q Fv £ v Sorun | B0 | Cosouce » @ H oot f i &
287 title(main="Aggregation for year", adj=0, cex.main = 0.9) *| % ciobal i vironmen
288 grid()
%9 pata ‘
290 # scatterplpt with labeled points 0df1 78 obs. of 9 variables (] ‘
291 0 dfb 79 obs. of 9 variables a |
292 dffb[dffbSprice=70,] i
203 dFFb[dFfbSrices12.] 0 dffb 79 obs. of 12 variables || 1
204 dffb[dffbskn150,] Valies
295 Age num [1:79] 45649563
296 dffb=dffb[-c(13,23,29,65,73),] -
297 Files  Plots Packages Help Viewer =0
298  range(dffbskm) -
299 range(dffbSprice) & Expoil *
300 plot(dffbSkm, dffbSerice, x1im = c(25,120), ylim = c(1,9),
301 xlab="kM", ylab="price", panel.first = grid()) o
oo PO B b i L TR A
2005 (oplow) # RSuipl ¢

sktop/MOOC January 2018/Dr. Gauray Dixit/Session 3/ =0

. Age)
> dffb=df1
> dfl=df1[,-c(1,2,3)]
» df1$Transmission=as.factor(df1STransmission)
» dfl3c_price=as.factor(df1Sc_price)
> df1(df1SPrice>70,]
Fuel_type SR_Price KM Price Transmission Owners Airbag C_Price Age
23 Dpiesel LTGRIO N2 il i 1 13 I~
> dfb=dfl
> df1=df1(-23,]

So, this particular data frame we have already created d f f b. Now there are few points if

we plot the if we have if we draw this particular plot if we create this particular plot



between k m and price there are few points which are far away from the major chunk of
the points.

So, therefore, we are trying to get rid of those points. So, that we can go ahead with the
labelling, because when we do labelling in the plot therefore, it can be slightly messy if

there are too many points far away. So, there is less scope for labelling in the major

chunk of the points for major chunk of the points. So, therefore, we will try to get rid of

these far away points.
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287 title(main="Aggregation for year", adj=0, cex.main = 0.9) 1 @ cilohal i nvironment = Q i
288 grid() |
%9 Data '
290 # scatterplot with labeled points 0dfl 78 obs. of 9 variables (]
291 0 dfb 79 obs. of 9 variables [
292  dffb[dffbSPrice-70,] dffb 79 obs. of 12 variabl |
293 dffb[dfbePr\cele:] 01 ki et e
294 dffb[dffbskm>150,] e
295 Age num [1:79] 4 5649563
296 dffb=dffb[-c(13,23,29,65,73),] -
297 Files Plots Packages Help  Viewer =
298  range(dffbskm) =
299 range(dffbSprice) L
300 plot(dffbskm, dffbSerice, x1im = ¢(25,120), ylim = c(1,9),
301 xlab="k#", ylab="price", panel.first = grid()) :
i Y AR L A AR R TR
031 (oplew) # RSuipl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0

> df1[df1SPrice=70,]

Fuel_type SR_Price KM Price Transmission Owners Airbag
23 Diesel 1TGRIG 72 a i 1
» dfb=df1
» dfl=df1[-23,]
> dffbldffbSprice>70,]

grand mode] Mfg_vear Fuel_type SR_Price kM Price Transmission owners

23 porsche Cayenne GTS 2014 piesel [IGRIO N7 1

Airbag c_price Age
23 1 i

C_Price Age
g

So, this is 1 this is another one, this is the third one.
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;?; grey 1 @ clohal I nvironment = Q |
290 # scatterplot with labeled points Data
291 0dfl 78 obs. of 9 variabl
200 dFfbldffbserice:70,] o R
293 dffbldffbSprices12,] Gy (O LIRS |
294  dffbldffbSkm-150,] 0 dffb 74 obs. of 12 variables [
295 values
%gg dffb=dffb[-c(13,23,29,65,73),] Age num [1:79] 4 5649563
298 fange (dffbskm) (==
299 range(dffbSprice) Files Plots Packages Help Viewer =
300 plot(dffbSkm, dffbSprice, xlim = ¢(25,120), ylim = ¢(1,9), B el v
301 xlab="kM", ylab="price", panel.first = grid())
302 text(dffbSkm, dffbsprice, dffbSmodel, adj = c(-0.4,-0.4),
303 cex = 0.5) -
2981 (Top Lewed) & R Suripl ¢

=0

Console C./Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/
> dFFb[dFFbSKIA150,]

srand Model mMfg_vear Fuel_type SR_Price KM Price Transmission
13 Mahindra Bolero 2010  Diesel 6.86 160.000 2.5
29 skoda superb 2008  Dpiesel  23.00 156.799 6.2 0
73 mahindra Scorpio M-Hawk 2008  Diesel 11.30 167.000 4.1 1
owners Airbag C_Price Age
13 7 0 O

29 2 0 L9

73 1 0 Ly
> dffb=dffb(-c(13,23,29,65,73),]
>

So, these points I will try to get rid of and then will look at them. So, this particular plot
this is scatter plot is between a kilometre and price. So, let us look at the a new range. So,

you can see that these this particular range 27 to 100 and 13.
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290 # scatterplot with labeled points Data
291 0dfl 78 obs. of 9 variables [J |
292 dffb[dffbSprice-70,] 0dfb 70 obs. of 8 variables @ |
293 dffb[dffbSPrice-12,] ki =
294  dffbldffbSkm-150,] 0 dffb 74 obs. of 12 variables [
295 values
29 dffb=dffb[-c(13,23,29,65,73),) age nun [1:79] 45649563
297 :
298  range(dffbskm) I
299 range(dffbsprice) Files Plots Packages Help Viewer =0
300 plot(dffbskm, dffbSerice, x1im = ¢(25,120), ylim = <(1,9), B Expoil v
301 xlab="kM", ylab="price", panel.first = grid())
302 text(dffbSkm, dffbsprice, dffbSmodel, adj = c(-0.4,-0.4),
303 cex = 0.5) =
3001 (opLewe) ¢ RSuipl ¢

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0

73 Mahindra Scorpio M-Hawk 2008  Diesel 11.30 167.000 4.1
owners Airbag C_Price Age
2 0 b ¥

29 2 0 L g

73 i g

> dffb=dffb(-c(13,23,29,65,73),]
> range(dffbskm)

[ 7! 1&3.0
> rangé(dffosprice)

(1) 1.15 8.89

And the points that we have removed they were slightly far away you can see these
numbers 161, 56, 167. So, these were the far away points. So, therefore, you wanted to
get rid of this point. So, that our labelling is much better. Similarly for price variable also

we have been able to get rid of the other points. This 0.23 and 65 you can see that price



value for these 2 points 72 and 13.5 5 these 2 72 is outlier and 13.5 5 is also far away

from the major chunk of values.
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292 dffb[dffbSprice-70,] Data
293 dffb[dffbSprice-12,] f 7 f iabl
294 dffbldFfbsin1s0,) (L Siotseh Soariables L |
205 0dfb 79 obs. of 9 variables [ |
296 dffb=dffb(-c(13,23,29,65,73),] 0 dffb 74 obs. of 12 variables (]
297 values
298 range (dffbskm) f
299 range (dffbsprice) Age num [1:791 4 5649563
300 plot(dffbSkm, dffbSerice, x1im = ¢(25,120), ylim = ¢(1,9), [ |
301 xlab="k", ylab="price’, panel.First - grid()) )| Pots | ErscsonjfHmpipViewes =0
302 text(dffbSkm, dffbSerice, dffbSmodel, adj = c(-0.4,-0.4), B 20 | Fegat+ | 9] & % pubish + | €
303 cex = 0.5) i i
304
305 # Large datasets o
3021 (oplew) ¢ RSuipl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0 o0
eiilhitsbo ittt o - o 4 o
13 2 0 (07 a0 ©
29 2 0 19 M @90 A &
3 i 0 g = [
<40
> dffb=dffb(-c(13,23,29,65,73),] L @ <;:go %0&)069?000
> range(dffbSkm) IV Y 000 S0 0%
i i —

1 27.5 113.0
dffbseri

ety 0 60 8 100 120

> plot(dffbSkm, dffbserice, x1im = ¢(25,120), ylim = ¢(1,9),

+ xlab="kM", ylab="price", panel.first = grid()) E

KM

>

Let us execute the this particular code and create scatter plot. So, these are the points

between price and kilometre.
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Now if you want to find out if you want to label these observations. So, this is the text is

the command which can actually be used.



So, in the text command if you are interested in knowing more about this particular

command.
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€30 m SLaLENIUL WiLH TaueTed PUTIS z
201 & clobal 1 nvironment = Q |
292 dffbldffbSprice-70,] pata ‘
;gi :;;I;E:;;gé;:\i%l%] 0dfl 78 obs. of 9 variables [ ‘
295 . 0dfb 79 obs. of 9 variables [
|
296 dffb=dffb[-c(13,23,29,65,73),] 0 dffb 74 obs. of 12 variables [ |
297 values
298  range (dffbskm) :
299 range(dffbSprice) LD nun{ (L7945 T6 RSSO
300 plot(dffbSkm, dffbSprice, xlim = ¢(25,120), ylim = ¢(1,9), E
01 xlab="kH", ylab="price”, panel.first + grid()) (o | 625 | e JRY o =0
302 fext(dffbSkm, dffbSerice, dffbSmodel, adj = c(-0.4,-0.4), X X I (- Gy @
303 cex = 0.5) -
304 It Scatter Plot Smoothing |
305 # Large datasets . 3
3021 (oplowd) ¢ Rl s | lowess (stals) R Documentation J

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

=51 Scatter Plot Smoothing
13 2 0 e

) 2 0 L9
7 il Description

0 g
> dffb=dffb(-c(13,23,29,65,73),]
This function performs the computations for the

> range (dffbSkm)
LOWESS smoother which uses locally-weighted

1 27.5 113.0
> range(dffbserice) polynomial regression (see the references).

[1] 1.15 8.89
> plot(dffbSkm, dffbserice, x1im = ¢(25,120), ylim = ¢(1,9), Usage
+ xlab="kn", ylab="price", panel.first = grid()) E

And you can go into the help section.
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201 2 ciobal | nvironment = Q |
292 dffb[dffbSprices70,] Data
;gi g;;t%:ggz:;“ﬁol%] 0dfl 78 obs. of 9 variables (] ‘
295 fhes 0dfb 79 obs. of 9 variables [
296 dffb=dffb[-c(13,23,29,65,73),] 0 dffb 74 obs. of 12 variables [ ‘
297 values ‘
298 range(dffbskm)
299 range(dffbSprice) 408 nun |[1:79] 4151649151613 ]
300 plot(dffbskm, dffbserice, xlim = ¢(25,120), ylim = ¢(1,9), r
301 xlab="ku", ylab="price", panel.first = grid()) ool ixdaow) el | Ry =0
302 rext(dffbSkm, dffbSprice, dffbimodel, adj = c(-0.4,-0.4), oPRNIB 4 A tex 0 @
303 cex = 0.5) s
304 1t Add 1ex110.3 blot +

305 # Large datasets

text {graphics} R Documentation hz'

RSuipl ¢

=51 Add Text to a Plot

3021 (fop Level) ¢

ktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

i 0 i g
» dffb=dffb(-c(13,23,29,65,73),]
» range(dffbskm)
(1) 27.5 113.0
> range(dffbsprice)
(1] 1.15 8.89
> plot(dffbskm, dffbsprice, x1im = ¢(25,120), ylim = ¢(1,9),
+ xlab="kM", ylab="price", panel.first = grid())

>

Description

LexL draws the strings given in the vector Lub 1 at
the coordinates given by » and y. y may be missing
since xy,conre (x, y) 15 used for construction of
the coordinates.

Usage

And find out more information about this particular function.
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50 7 SLALENIUL Wil TaueTed puTies 3 |
201 2 clobal | nvironment = ¢ |
292 dffb[dffbSprices70,] Data
ggi g;;t%:gggz;“lgﬂlp 0dfl 78 obs. of 9 variables (]
205 St 0 dfb 79 obs. of 9 variables [
296  dffb=dffb[-c(13,23,29,65,73),] 0 dffb 74 obs. of 12 variables [
297 values
298 range (dffbikm)
299 range (dffbSprice) Age nun [1:79] 45649563
300 plot(dffbskm, dffbSprice, xTim = ¢(25,120), ylim = ¢(1,9), [
301 xhb:"n;", y]ab:"?r\'(e”, pane].ﬁ'rst = grid()) s Eica Srxamarl] Mo |SNISN =0
302 rext(dffbSkm, dffbSerice, dffbSmodel, adj = c(-0.4,-0.4), edR B A Q loxt 0 | @
303 cex = 0.5) |
304 1t Add 1ex110.3 blot +
305 # Large datasets - mcmm“" i
3021 (oplewe) ¢ RSuipl ¢
Usage
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0
13 2 0 U Bl (UexUix, o)
29 2 0 19
73 il 0 19 ## Delaull 53 melhods
> dffb=dffb[-c(13,23,29,65,73),] TEnR Y Nl Tabels seq along (xéx
» range (dffbskm) pos = NULL, ollscl = 0.5, vionl = NU
1 27.5 113.0 cex 1, ol NuLL, font  NULL, ..
» range(dffbsprice)
Arguments

(1] 1.15 8.89
> plot(dffbskm, dffbsprice, x1im = ¢(25,120), ylim = ¢(1,9),
+ xlab="kM", ylab="price", panel.first = grid()) * X ¥

numeric vectors of coordinates where the.
fext 1:b 1< should be written If the lenath =

You can see x and y the coordinates are first and second arguments. So, in this particular

case KM and price KM on the x axis and price on the y axis, they are representing the x

and y coordinates.

Their limits have been appropriately specified you can see a limits on x axis 25 to 120
this is again based on the range can range calculation that we just did. You can see the
range this is within this particular within these particular limits. Similarly for y axis also

limits are specified as 1 to 9 and you can see the range for price variable is also lying

within this range.

So, therefore, this plot has been generated and now let us executes the line to label this
now labelling is based on the variable model. So, the model name of the car would

actually be the label for the points, if you are interested in relooking at the data. So, let us

look at the first 6 observations.
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€50 n SLALCENIUL Wil (aueied puTies
201 2 ciobal | nvironment =
292 dffb[dffbSpPrice:70,] pata |
293 dffbldffbSprice-12,] "
294 dFfbdrfbsK1s0, ] 0dfl 78 obs. of 9 var\labhs 8 ‘
295 0 dfb 79 obs. of 9 variables 2] ‘
296  dffb=dffb[-c(13,23,29,65,73),] 0 dffb 74 obs. of 12 variables [ |
297 values ‘
298 range (dffbikm)
299 range(dffbSprice) Age num [1:79] 45649563
300 plot(dffbskm, dffbSerice, x1im = ¢(25,120), ylim = c(1,9), L
301 xhb:"Kr;", ylab="price", pane].ﬁ'rst = grid()) sl oo |fEacapanl Gl el A =0
igg :ex:(g::bfn;,S?ffb&mce, dffbSmodel, adj = c(-0.4,-0.4), B 2o | Begat | 011 o % bubiish +
304
305 # Large datasets -
30234 (lop Lewel) ¢ RSuipl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0 R
4 chevrolet  Beat 2013 petrol 4.92 41.000 2.35 0 1. 2 g;oo o
5 Honda Civic 2008  petrol  13.50 110.000 3.65 1 2 8§ © o Gifr
6 Wonda Brio 2012 petrol  5.74 60.000 2.9 0 i fosdoe of 0 &
Airbag C_Price Age 0609 © %0&’6&9‘9 0
1 0 W ] DB 00" 0 0%
2 0 M 9 T T T T T
3 0 0 6
4 0 0 & 40 60 80 100 120
5 0 0 9
6 0 (O A KM
| 1 5

Let us scroll you can see the second variable model.
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297 values
298 range (dffbskm)
299 range(dffbSprice) Age num [1:79] 45649563
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305 # Large datasets o
0234 (opLowel) ¢ RSuipl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0 oi0
i x1ab="kM", ylab="Price", panel.first = grid()) b L 5 < PO
> head(dffb) g oo &
Brand Model Mfg_vear Fuel_type SR_Price KM Price Transmission Owners u:_ <o % o of&b
i1 Hyundai verna 2013 petrol 8.88 75.000 5.60 0 1 0% o%(,@)f&"ow
2 wahindra quanto 2012  Diesel  6.99 49.292 3.95 0 1 N 0P 500 G0 0%
3 Maruti Suzuki sx4 2011 Ppetrol 7.18 48.000 2.99 0 1 T T T T T
4 chevrolet  Beat 2013 petrol 4.92 41.000 2.35 0 i
5 Wonda Civic 2008 Petrol  13.50 110.000 3.6 10 40 60 80 100 120
6 Honda  Brio 2012 petrol 5.74 60.000 2.99 0 1 B
KM

Airbag C_Price Age
0 sl

2 0 NI

So, the name for each of the observation is going to be based on this variable for
example, Verna Quanto SX 4 beats civic. So, the points are going to be labelled with
their respective model name and then there are some adjustments. So, for every point

where we want to place this particular label so that is based on this particular r argument

adjustment a d j.



So, a minus point for 4 and minus 0.4 are the relative coordinates from the points. So,
from the x and y coordinates of the actual point and relative to that coordinate this
adjustment is to be done were the label is going to be plotted. And the expansion for and

this expansion for this for this label point is going to be 0.5 this is half of the default size.

So, let us execute this line you would see the plot is slightly messy now, but every point
is labelled by their model name. So, all the used cars you can see they are labelled by
their label names. Now from here again you can see that on the upper side of, upper half
of this particular rectangle this particular plotting region you would see slightly

expensive cars are there. For example, rapid crews Duster, so these cars Fortuner.

So, these cars are in the upper side Verna, so these car cars on the upper side of price. So,
this is very understandable. Now you would see that in the lower in the in the right part
right rectangle you would see the cars like which are having slightly higher mileage. So,
those cars are there for example, desire Verna indigo. So, all these cars you would see on
this side. So, these cars are probably being used have accumulated more kilometres. So,
this kind of this kind of clustering this kind of understanding of a data can also be helpful
if the points are labelled.

So, let us move to our next point now large data sets. So, if we are dealing with the really
large data set what is going to happen if we start our visual analysis? The our plot would
be filled with many points because they are we might be dealing with 3000, 4000, 5000

or even 10 000 points.

So, therefore, with the whole plot if we try to a you know generate a scatter plot the plot
might be filled with too many points. So, how do we understand the relationships
between variables or some information overlap? So, those kind of in how we can find
out. So, there we have a few things that can be done while we generate our plots. So, that
the we can easily see and understand the data. So, this is 1 example that 1 particular data

set promotional offers that we are going to use.
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310 :
311 palette() 0dfl 78 obs. of 9 varutlﬂes a
312 palette(c("gray", "black")) 0df3 5000 obs. of 3 variables [ -
313 0 dfb 79 obs. of 9 variables [
314 # Transparent coloring & smaller markers dffb 74 obs. of 12 variables
315 range (df3stncone) . °1 A
316 range (df3$spending) VS
317 plot(df3sincome, df3Sspending, xlim = c(0,225), ylim = c(0,11),
318 xlab="1ncome", ylab="spending", col=as.factor(df3SpPromoffer), | Files Plots Packages Help Viewer =0
319 pch=19, cex=0.8, panel.first = grid()) B 2m | B+ | Q1| o % eubiin + | ¢

320
321 # Jittering
322 plot(jitter(df3sincome,l), df3Sspending, x1im = ¢(0,225), ylim = ¢(0,11),

3141 (op Lewel) ¢ RSuipl ¢
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gauray Dixit/Session 3/ =0
Income Spending Promoffer
1 49 1.6000000 0 8
2 35 2.2007954 0 ll:
3 10 0.4954061 0
4 101 2.7300447 0 o
5 45 1.0000000 0 T T T T T
6 31 1.1399243 0
> paletce() 40 60 80 100 120
[1] "black” "red" "green3” "blue"  "cyan"  "magenta" "yellow" "gray"
> palette(c("gray”, "black")) 5 KM
> 5

So, let us import this data set you can see this particular variable this particular data
frame d f 3 with 5000 observation this. So, this particular data set is can will be in the
large data set category and there are just 3 variables, but 5000 observation. Let us have a
look at this particular data set first 6 observations. So, this particular data set has a 3

variables 1 is income then other 1 being spending and the promotional offer.

So, these 3 variables are about customers the income of a particular customer and the
spending that they do. So, income and spending and then the promotional offer, whether
the whether they accepted or rejected the promotional offer that was sent to them. So,
these we have these 3 variables and using these 3 variables we will try to see how we can
actually visualize this large data set and then try to understand. So, again here the our

colour scheme is going to be slightly important in this case.

So, let us check our default colour scheme you can see the black red this is the default
colour scheme in r we can change it change it to a grey and black. So, our first colour of
choice is going to be grey and then black. So, let us change it now when we are dealing
with a large number of data points then, we will have to in cooperate some you know
transparent colouring and will also have to reduce our marker size. So, the a points that

we generally see in our plots.

So, for example, you can see these circle these circles that we see in this particular

scatter plot. So, the marker size is slightly on the higher side for this particular plot. So,



therefore, if we are dealing with too many points let us say for example, in this example

5 000 points therefore, will have to reduce the marker size and will also have to do a few

more changes we will see.

So, let us so this particular plot scatter plot that we are going to generate this is between
income and spending income on the x axis and spending on the y axis. So, let us check
the range 6 to 222 and for a spending is closer to 0 and then almost 11. So, this is the
range the limits have been specified appropriately and the labels and the colour, you can
see the promo offer the third variable has been used as a colour and you would also see a
plotting character is 19 has been specified, if you are interested in knowing more about
plotting character. So plotting character is the 1 that is actually used to plot a particular

graph. So, you can see circles have been used in this scatter plot.

(Refer Slide Time: 13:22)

(s TreY
e KW (0% View B ion KA Do MOk [0 Hop
Q- a|(» ; B e nddins + K et o) +
07 yvisuali 1 Environment Histary =0
Al 0N suceomsae | Q Fol 81 - S hon | B | O source = @ H Poprtoase s f iiwe | @
SVI T FTVIVI TS SATSA z
308 df3=read.x1sx(file.choose(), 1, header = T) 2 Glohal | nvironment =
309 df3=df3[, !apply(is.na(df3), 2, all)] pata
310 s
311 palette() 0dfl 78 obs. of 9 varullﬂes @
312 palette(c("gray”, "black")) 04df3 5000 obs. of 3 variables [J -
313 0 dfb 79 obs. of 9 variables (]
314 # Transparent coloring & smaller markers dffb 74 obs. of 12 variables
315 range(df3sncone) Le R
316 range(df3Sspending) RRLTES
317 plot(df3sincome, df3Sspending, x1im = c(0,225), ylim = c(0,11),
318 xlab="Tncome", ylab="spending", col=as.factor (df3spronoffer), U] P | Piot | Packages | Hlp || Viewsr =0
;%3 pch=1p, cex=0.8, panel.first = grid()) ePNBla A el 0| @
321 # Jittering 1t Add 1ex110.3 blot +
A A i AU T T T T 1T
322 plot(jitter(df3Sincome,l), df3Sspending, x1im = ¢(0,225), ylim = ¢(0,11), Gl s coornates.
31941 | (lop Lewel) ¢ RSuipl ¢
Usage
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0
4 101 2.7300447 0 stz L0
S 45 1.0000000 0
6 31 1.1399243 0 ## Dolaull 53 melhod:
> palette() text(x, y NULL, labels  seq along(xéx
1] "black” "red" T TR S el S S pos = NULL, ollscl = 0.5, vionl = NU
> palette(c("gray”, "black")) cex 1, eol  NULL, font  NULL, ..
> range(df3$Income)
[ 622 Arguments
> range(df3$spending)
[1] 0.000490341 10.748124537 | %,y numeric vectors of coordinates where the
o fext 1t 1< should be wriften If the lenath =

If you are interested in in finding out, finding about more about plotting characters you
can search in the help page, help section and in the a point function, you would see there

is a more description about plotting characters, you can see p ¢ h values.
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315 range(df3Sincone) °1 Ry
316 range (df3$spending) Vals :
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319 pch=19, cex=0.8, panel.first = grid()) @ PN Bla Q pf C
320 e
321 # Jittering 1t Add boints 0 a ot »
322 plot(jitter(df3sincome,l), df3Sspending, x1im = ¢(0,225), ylim = ¢(0,11), - b atene
30U (opleved) RSulpl = | Note that uniike S (which uses octagons), symbols 1,
10,13 and 16 use circles. The filed shapes 13: 11 do
Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =00 notinclude & border.
4 101 2.7300447 0 i
S 45 1.0000000 0 a
6 31 1.1399243 0 [ T TR G ) S Y Ve e Y T T
» palette() Do0A+XOVEB*XéeDN
1] "black” "red" T TR e e Sl S
> palette(c("gray”, "black"))
» range(df3$Income) The folowing R plotting symbols are can be obtained
1 622 : withich 19225 those with 21 : 25 can be colored
> range(df3§spending) and filled with different colors: <L gives the border
(1] 0.000490341 10.748124537 . color and b the background color (which is "qrey” in
> E tha fimieal R

So, these are first 0 to 18, 0 to 18 and even more 0 to 25 they are well defined plotting
characters. For example, what we saw in our scatter plot was similar to the p ¢ h value of
1, currently what we are going to use in this particular scatter plot is the plotting

character of value 19. So, that is this this dot black dot.

So, let us use these particular plotting characters cex is again the character is character
expansion factor pointed. So, this is going to be 80 percent of the default size. Now we in
the previous lectures we talked about how we can generate grid behind a plot? Now this

this another way that we are going to use to generate grid.

So, in the plot function it itself you can use this particular argument panel dot first and
there you can pass on the grid function, which is going to generate grid for you grid

behind your plots. So, let us execute this line.
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So, this is our plot now, if you visualize this particular plot too many points the clarity is
lost because most of the points they are in the same region. So, therefore, they are
overlapping each other. So, this is what happens when we are dealing with large data set.
So, it becomes slightly difficult for us to understand, what is going on here between these
2 variables. You can also see the marker size is also playing a role because of this slightly
higher marker size many points are overlap, which could have been avoided with a

slightly smaller marker size. So, let us do few changes. So, there is another concept

which is called jittering.
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312 palette(c("gray”, "black"))
313
314 # Transparent coloring & smaller markers
315 range(df3S1ncome)
316 range(df3Sspending)
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321 # sittering|
322 plot(jitter(df3Sincome,1), df3Sspending, xlim = c(0,225), ylim = ¢(0,11),
32 xlab="Income", ylab="spending", col=as.factor(df3Srromoffer),
324 pch=20] cex=0.7, panel.first = grid())
325
326 # Log scale
32012 | (op Lewed) &

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

“red" “greend” "blue"  “cyan"  "magenta" "ye

(1] "black"
> palette(c("gray”, "black"))
> range (df3$Income)

1) 6222

> range(df3$spending)

[1] 0.000490341 10.748124537

> plot(df3Sincome, df3Sspending, x1im = ¢(0,225), ylim = ¢(0,11),
x1ab="Tncome", ylab="spending", col=as.factor(df3spromoffer)
pch=19, cex=0.8, panel.first = grid())
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Were, what happens in jittering to avoid overlap between points we add some random
noise very small value, very small value compared to the actual value of that point will
we generally add some random noise. So, that 2 points which are overlay overlapping
they might be slightly closer to each other, but both of them could be visible instead of

overlapping each other.

So, this jittering is generally added to each point. So, in this particular case you would
see that it is the income variable which we have a selected for jittering. So, income the so
this particular x axis points. So, there has been some noise there is going to be added to
all the x values for all the points. You would also see we have changed the plotting
character if we go back to the help section you would you would see that p ¢ h value of

20 here is actually for a smaller dot.

So, therefore, a smaller marker is going to be used and you would also see that character
expansion also we have reduced it to 0.7. So, therefore, this is going to be 70 percent of
the default size. So, we have reduced the character expansion we have changed the
marker size and we have also done jittering which is adding the random noise, so, that

the overlap could be avoided.

So, let us execute this line let us see this plot now you would see that many more points
can be seen. So, there is much less overlap the marker size has reduced. So, therefore,
points you know they are now of the size is very small, but much less over overlap
between points. And most of the points many more points many more points in

comparison to the previous graph can be seen here.

Now, you would see that most of the most of the customers who have actually accepted
the promotional offer they seem to be lying on this region they seem to be lying on the
right and then the upper part top right mainly. Now there is another way to further
improve these particular plots. So, that is something that we have discuss in the previous

lecture as well as log scale.

So, we can transform our x our both these scales x and y scales and log is logarithmic
scales could be used and therefore, that is further going to improve the our visibility of
the points. If you look if you again have a look at the plot you would see that this

particular region between 0 to 100 this is a more messy there are more number of points



in this region, the other region is slightly you know there is some more space the points

are slightly more away.

So, therefore, visibility of points is much better in this case this is bit region of 0 to
hundred on x axis this is slightly more messier. So, we will try to change the scale and
try to see what can be done. So, you would see that we have used the log argument in the
plot function now x or y. So, scaling of both the axis is x is going to be perform and the
other things remaining same colour again promo offer is same is being used plotting
character is same and character transmission is also same grid is going to be there. So, let
us execute this particular line and you would see a significant change in the plot this is

mainly because of the change in scale.
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Now, you would see that because this being log scale you would see the points this space
from space between point space between points having x value are 0 to 100 it is much
more and 100 to 100 less space has been the there less space is there this is, because of

the usage of log scale similarly for y axis as well.

So, therefore, now most of these points they are more spaced this region of points they
are more spaced and therefore, visibility of these points is these point is actually
improved. So, clustering could be so this kind of a jittering and a scaling of scales axis

could really be helpful, when we are trying to visualize a large amount of data.



And it can actually help us especially in unsupervised learning method task specially
clustering and also sometimes for to understand the relationship between 2 variables
specially when there are too many points. So, let us reset the our colour scheme for r,
Now that brings us to our a next discussion points. So, we are now going our to start our

discussion on multivariate plots.

So, we are going to discuss a few of multivariate plots where not just 2 variables are
more than 2 variables are going to be used and because generally the kind of modelling
that we do, whether it is for a statistical modelling or data mining modelling generally

we are dealing generally we are in multivariate environment.

So, therefore, multivariate plots can sometimes be more useful for us to gain some more

insights. So, we are going to start our discussion on multivariate plots.
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3381 (fop Lewel) & R Suripl ¢
Console C/Usersuser/Desktop/MOOC January 2018/Dr Gaura DiitSesion 3/ =0 o o =
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+ pch=19, cex=( o 8, panel first = grid()) 5
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So, first 1 that we are going to cover is parallel coordinates plot. So, will see later on as
we go through this particular example about parallel coordinates plot is about. So, for
different variables we can assume different dimensions are there and for all those

dimension all those dimensions are actually given some space in our 2 d plots.

So, will see how that is done and that gives us a better picture of each observation in

specially in parallel coordinates plot. And we can help understand what is happening



between the data in the what is happening the kind of relationship between variables and

the observations as well.

So, too able to use to create parallel coordinates plot we need to reload we need to load

this particular library mass. Then will also change because we would be creating a 2 back

to back plots.

So, let us also change the you know parameters 2 rows, 2 rows 1 column. We also
changing this ¢ e x value margins and outer margins as well, some margins are
specifically for the plotting region and outer margins are these space between the plot

and the remaining a area. So, let us execute this.

So, for this particular plot we are going to use again d f 1 let us have a look at the data

frame.
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330 xlab="Income", ylab="spending", col=as.factor(df3srromoffer),
331 pch=20, cex=0.7, panel.first = grid()) pata

1 @ cilobal  vironment =

3R ; 1
. % 0dfl 78 obs. of 9 variables a
333 palette("default”
334 peleree e i) 0df3 5000 obs. of 3 variables (]
335 # MULTIVARIATE PLOT 0 dfs 78 obs. of 9 variables ]
336 tllvaraﬂel coordinates plot 0 dfb 79 obs. of 9 variables B
337 library(mass) dffb 74 obs. of 12 vaniabl
338 par(mfrow=c(2,1), cex=0.6, mar=c(3,3,0,0), oma=c(1,1,1,1)) 9 heae vatishlesto 8
gzg dF4=dfL | Files Plots Packages Help Viewer =0
341 Nevels(df4Sruel_type)=1:1ength(levels(df4SFuel_type)) 9 ® 200m | Fegatr O] G rublish +
302 dfd-as data frame(lapply(dfd, FUN = as numeric)) et L A
343

344 parcoord(df4[which(df4sc_price=="1"),-c(4,8)]) -
RSuipl ¢

3411 (Top Lewed) &
Console Ci/Users/user/Desktop/MOOC January 2018/Dr. Gauray Dixit/Session 3/ =0 o
= g
> par(mfrow=c(2,1), cex=0.6, mar=c(3,3,0,0), oma=c(1,1,1,1)) g | 2 ;5?
> df4=dfl SO i
> head(df4) 5 .
Fuel_type SR_Price KM Price Transmission Owners Airbag C_Price Age 8 ®
1 petrol 8.8 75.000 5.6 0 0 T 9 4
2 Diesel 6.99 49.292 3.95 0 0 W 5 - T T T T T
3 petrol 7.18 48.000 2.99 0 1 0 0 6
4 erol 4,92 41000 2.3 5 1 0 04 1020 50 100 200
5 petrol 13.50 110.000 3.65 1 2 0 m o
6 petrol 5.74 60.000 2.99 0 1 0 ORS) Income
> 1

So, this is main data frame that we are going to this is again used cars data set. So, what
we are going to do is we need to do certain a transformation to be able to use the parallel

coordinates plot. So, if we look at the data that we have right now look at this structure.
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347 parcoord(df4[which(df4sc_price=='2"),-c(4,8)], col = "gray")
U2 (oplewe) ¢ RSuipl ¢
Console Ci/Users/user/Desktop/MOOC January 2018/Dr. Gauray Dixit/Session 3/ =0 o o
Sttt okt s koAbt S e -
$ Fuel_type : Factor w/ 3 levels "cNG","Diesel”,..: 3233332222 E‘ | f "3
§ sR_Price :num 8.88 6.99 7.18 4.92 13.5 ... w1 d J
$ K *num 75 49.3 48 41 110 5
§ Price S onum 5.6 3.95 2.99 2.35 3.65 2.99 3.87 5.8 5.5 3.1 ... ‘% @
§ Transmission: Factor w/ 2 levels "0","1": 1111212112... E -
§ owners R [T ST 0T O T T T - T T T T T
§ Airbag tnum 0000001111 ...
§ C_Price ERFactoriy/M2RT e vel si 0 1NN I 115151 R2R2R1 s 10 20 50 100 200
Age £ num 45649553104
» levels(df4SFuel_type)=1:length(levels(df4SFuel_type)) Income
>

Let us look at the structure you would see that fuel type and transmission and C price all
of them they are factor variable, but a parallel coordinates this function pair code that we

are going to use now this actually requires us all the variables to be numeric.

So, therefore, we need to change them. So, you would see a this is 1 way. So, all the
labels, so fuel type labels, we are trying to make them numerical for example, right now
they are labels for fuel type they are CNG diesel and petrol. So, first thing would be to
change them to numbers. So, this is the this is the particular code that could be used a

length because there are 3 labels.

So, therefore, we can have a 1 2 3 instead of CNG diesel and petrol. So, this is the code
that can be done to change the labels name. So, once the labels name have been changed
for the fuel type we are particularly ready to apply as dot numeric as dot numeric

function to all the variables in this particular data frame.

Earlier even though we had 2 more factor variables transmission and C price, but their
labels name were already in the numeric form 0 and 1 and 0 and 1. So, therefore, when
we course when we do the covergen for convergent of these strings to a numeric, it is
easier, because they are already in the numbers form you know written in the stored in

the string form.



So, therefore, a, but this particular variable fuel type that was stored using CNG diesel is
a texture form. So, the name of the labels they were text. So, therefore, for that we need
had to change it. So, let us change this particular function, let us change this particular

data frame.
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3441 (Top Lewed) & R Suripl ¢
G[Users/user/Desktop/MOOC January 2018/Dr. Gaurav Di =0 o
8.88 6.9 7.18 4.92 1. e 7
inum 75 49.3 48 41110 ... 2 2.
tnum 5.6 3.952.99 2 H.68 260 5.0/ 5.0 5.5 3.0 .. %
§ Transmission: Factor w/ 2 levels "0","1". 1111212112 ... (% (o1
§ Ouners G LT T 2 4
§ Airbag cmnum 0000001111 ... - T T T T T
§ c_price shFactoriw/ 28 lavallsi0i S SN2 NS NI R NI N2 28100
§_Age inum 45649563104 .. 1020 50 100 200
> levels(dfasFuel_type)=1:1ength(levels(df4SFuel_type))
> df4=as.data.frame(lapply(df4, FUN = as.numeric)) Income

> 1eve1s(df4lrue1_type)=1~1ength(1eve1s(dfnrue'l_type))l 4

Let us have a relook at the structure.
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Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0 o

‘data.frame': 78 obs. of 9 variables: 2 3

$ Fuel_type :rnum 3233332222... g L

§ SR_Price  : num 8.88 6.997.18 4.92 13.5 ... S

$ kM ©onum 75 49.3 48 41 110 ... (% ® 7

§ price ERNU TSGR RO5 2800 b2 S R H 6528003 KR 785 E A 5 H0 B3 Sl e 2 —

§ Transmission: num 1111212112 ... = T T T T T
$ owners RN ST RV T

§ Airbag cnum 0000001111 ... 0 2 50 100 200
§ C_Price EAnun 2RI RIRIRIR] 1RO RO R

S Age cnudl 45649563104 ... Income

> -

Now, you would see all the variables are now numerical and you would also see that

labels have also changed, you know the values have also changed specially for fuel type



you would see same is true for this transmission and C price let us have a look at the first

6 observation.
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3461 (Jop Level) ¢

Console Gi/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/
» head(df4)

Fuel_type SR_Price KM Price Transmission owners Airbag C_price Age
i 8.88 75.000 5.60 it 1 0 28
2 2 6.99 49.292 3.95 1 1 0 i B
3] 3 7.18 48.000 2.99 1 n 0 LG
4 8 4.92 41.000 2.35 1 1 0 1 4
b] 3 13.50 110.000 3.65 2 2 0 nog
6 3 5.74 60.000 2.99 1 1 0 il 5

> parcoord(df4[which(dfdsc_price=="1"),-c(4,8)])
> axis(2, at=axTicks(2), labels = c("0%","20%","40%","60%", "80%", "100%"))
>

You would see transmission earlier for 0 and 1 now you can see it is 1 and 2 this is main
reason being, because we have applied numeric function. C price also earlier it was 0 and
1, but now it is 1 and 2 fuel type it was earlier you know text that was CNG petrol diesel

now itis 1 2 and 3.

Now, once we have done this kind of transformation, now we are ready to use this
particular function par coordinate, now here we are not going to include our outcome
variable or interest. So, there are 2 variables price and C price scatter plot price is not
going to be included price and C price is not going to be included in this particular plot
we are interested in. So, we are going to use 2 panels and each panel for particular group
of C price. So, for C price value 1, 1 panel 1 particular plot, 1 panel and the second panel

for C price value of 2.

So, that is the used cars used cars with less than 4 lakh value. So, they are going to be in
the panel 1 and the used cars with more than 4 lakh more than or equal to 4 lakh value

they are going to be in the panel 2.



So, will try to understand the differences between these 2 groups across variables, so,
this is going to be multivariate visual analysis. So, let us execute this line you can see

that panel 1 has been created now let us label the axis.

Now you would see from here that par coordinate function it also scales all the variable
into 0 and 100. So, that is in percentage. So, all the variables have been scaled have been

brought to the same scales let us also create grid.

Now, let us plot the second panel, this is in different colour and labels and grid. Now let

us zoom and find out the plot.
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So, panel 1 this is for group 1, the panel 2 this is for group 2. Now from here we can
actually compare these 2 panels and we can try to understand the differences between
these 2 groups. So, a you can see transmission if we look at the transmission then you
would see the panel 1; the panel 1 there are there are 2 values that are there in

transmission. So, we had manual and automatic.

So, there are 2 values you would see in the panel 1 there are few values at the value 1
right. There are few values at value 1 and if you if you see here in the in the in the panel
2. So, the values transmissions for both these values there are they are seem to be equal

number of observation.



So, equal number of equal number of lines are passing through this particular axis, for
each variable Fuel-type, SR-Price, KM, Transmission, Owners for each variable we have
an axis. So, that is why the name comes from this parallel coordinates. So, for each
variable we have a you know coordinate system and they are they have been put in
parallel. So, each observation each line is representing in observation going through this

particular plot.

You would see fuel type if you look at the fuel type dimension you would see in the
panel 1 petrol CNG and diesel all 3 are present, but if you see in the panel 2 only petrol
and diesel are present, 1 1 is 1 is not there 1 particular category is not present. So, this

kind of this kind of comparison can be done using parallel coordinates plot.
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Now let us go back. So, we are going to start now our discussion on next point that is
specialised visualization. Till now what we have been doing is we have been mainly
dealing with the cross sectional data or the time series data. Now we are going to in co-
operate some other forms of data. For example, in this particular lecture we are going to

cover network graphs. So, for that we require network data.

So, will go through 1 example and see how it is different from cross sectional and data
cross section analysis and cross sectional data and time series data and time series

analysis. So, this is this 1 hypothetical example that I have created.
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358« for(i in 1:50) { values b

359 item2=c(item2, sample(pool[-which(pool==tolower(itenl(i]))], e oum [1:79] 4564956 3

360 size = 1, replace = 1)) b S0L

1 1

362 dfS=data.frame(iteml,item2) e | Pt | Packagm | Help | W e
les  Plots  Packages  Help  Viewer -

364 [library(igraph) N @ D 200m | Begatr 0] B publish

365 g=graph_from_data_frame(dfS, directed = F) . & oom Begotr Q) F % publish

367 Vv(g)$label=v(g)Sname
3641 (Top Leved) &

Console C./Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

> axis(2, at=axTicks(2), labels = c("0%","20%", "40%" "60%", "80%", "100%"))
> grid()

> iteml=sample(LETTERS[1:10], size = 50, replace = T)

> pool=letters(1:10]

> item2=NULL

> for(i in 1:50) {

+ item2=c(item2, sample(pool[-which(pool==tolower(iteml[i]))],

+ size = 1, replace = 1))

+}
> dfS=data.frame(iteml,item2)

This is mainly applicable in the association rules context that is going to be covered in a
much later lecture. So, this is a bipartite graphs 2 more graphs. So, there are going to be

2 groups and we are going to see the interconnections between these 2 groups by plotting

a network graph.

So, first what I am going to do is because this is mainly in the association rules context.
So, therefore, we are essentially dealing with the transactions. So, therefore, in
transaction generally we have items which are purchased together. So, we are going to

create a hypothetical data set for the same.

So, let us say some items 1 to 10 they are represented by letters a to the corresponding 1.
So, let us create this particular you would see that item 1 has been created 50
observations and these and the labels 1 to 10. And now this is for the first transaction this
is for the first item in a transaction. Second item in a transaction again the again we are

going to it is going to be from the same pool of items, but it cannot be the item that has

been already purchased.

So, therefore, we are going to we have written some code here to perform that. So, first
let us let create these this particular pool this is 1 to 10 you can see here pools variable

has been created 1 to 10 a to this particular value.



Now, what we are going to do we are going to for a particular for a particular item in
item 1 the it cannot be included in the item 2. So, therefore, it is eliminated through this
code you would see minus which pool to lower item i item 1 i. So, item 1 i, in the upper
case we lower it down and it is it should not if it is equal, then that particular index is

excluded from the pool samples from the pool from which this sampling is being done.

So, let us execute this code now let us create the data frame of these 2 variables, this I
graph is the library that we generally required to deal with network data. So, let us load
this particular library.

(Refer Slide Time: 34:03)

jow e oo Wald e Iromie ook Melp

- & S (» v ndding & Project (None) *
07 svieualn x [ environment History =0
M osomeonsae @ Fv L1 v kun | @ G source * 2 H oot f liwe (&
395w TRV UGN UT UTHGTGile GTGpi =
354 # Example for association rules 4§ ol roamen =
355 1iteml=sample(LETTERS[1:10], size = 50, replace = T) 0 dfs 50 obs. of 2 variables B -
§§§ :’::l;l;;{f“m‘” 0dfb 79 obs. of 9 variables [
358+ for(i in 1:50) { 0 dffb 74 obs. of 12 variables (]
359 item2=c(item2, sample(pool[-which(pool==tolower(iteml[i]))], values 3
322 } size = 1, replace = 7)) Age num [1:79] 45649563
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364 Tibrary(igraph) ) Rl ) | Ui =
;22 g=graph_fron_data_frame(dfS, directed = ) M@ o 8z | Begut- | Q1] o B rubii -

367 Vv(g)$label=v(g)Sname
368
3651 (oplewel) ¢

Console /Usns/usmJunuup/mooé‘unumy 2018/Dr. Gaurav Dixit/Session 3/

Attaching package: ‘igraph’
The following objects are masked from ‘package:stats’:
decorpose, spectrun

The following object s masked from ‘package:base’:

union

Now, from the data frame that we have just created let us have a look at the data frame as

well.
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i(g; v(g)$1abel=v(g) Sname 3 @ B zoom | Hegon v | Q11 f % puiin

369 v(g)[1:10]Stype=1
370 v(g)[11:20]Stype=2 -
3671 (fop Lewed) & R Suripl ¢

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/ =0

> head(dfs)

iteml item2
A e
7 h
3 a
7 9
0 f

oo
g=graph_from_data_frame (df5, directed = F)

VOV o s

So, you can see first 6 observation items name. So, we can consider this to be 1
transaction, row number 1 is 1 transaction were items A and e are what purchase
together, row number 2 is second transactions. So, these transactions base data set is

mainly applicable to association and rules. So, now, let us move on.

So, from this particular data frame will try to create a network graph data. So, this is the
function graph from data frame that can be used, if you need to pass on the a data frame
and the this we need to set this directed argument. So, in this case we are not trying to
create a directed graph. So, therefore, this is this has been set as false. So, let us execute
this line. Now V is for vertices of a graph now labelling of those vertices. So, till now

what we have done we have created graph. So, if you want to see what we have done.
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Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

6 H i
> g=graph_from_data_frame(df5, directed = F)
>q

IGRAPH UN-- 20 50 --

+ attr: name (v/c)

+ edges (vertex names):

(1) A--e F--h E--a F--¢ D -j p--h ¢- --f 3--g B--j G-
(17 3--d 3--h G--b )--b E--j H--d H--) E--b B--& E--d H--a A~
[33] G--i G--a 3--f B--i 1--g B--j H--C A--¢ E--h I--g I--f J--
[49] G--b F--b

You can see this graph has 20 vertexes and 50 ages and those ages have been displayed
here right. So, now, let us try to label these vertices. So, labelling could be done using

their name itself. So, let us execute this.

Now there are 2 groups as because 1 is what you know in a particular transaction first
item and the second item. So, we are trying to put them into different groups. So, 1 to 10
is 1 is type 1 and 11 to 20 vertices as they are type 2. So, let us execute, we are trying to
understand what generally happens in association rules? What course with what? If item
a is purchased then, whether item b is purchased or not. So, in that kind of association we
can see here through a network graph here, if in a particular group item 1 item is
purchased then whether another item is purchased along with that. So, we are going to

find out that through network graph.

So, we have created 2 groups then a randomly we are trying to create the coordinates
were these were these vertices are going to be plotted. So, this is for the creation of
layout coordinates. So, this is again randomly being done. So, x and y coordinates for all
the vertices have been created. Now shape of the vertices we have selected right now

circle colour grey. Now we come to our edge part. So, edge edges the colour has been

selected black.

Now sometimes there might be multiple lines between 2 particular items, because 2

particular items can be bought by more than 1 customer. So, therefore, there could be



more transaction of that kind. So, we are trying to a represent more number of

transaction through a through the edge width.
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Console Ci/Users/user/Desktop/MOOC Janary 2018/Dr. Gauray Dixit/Session 3/ =0
(33) 6--1 G--a 2--f 8--1 J--g B--j H--c A--e E--h I--g I--f )--d E--f J--e G--a G--j

(49] 6--b F--b

> v(g)$1abel=v(g) $name

> v(g)[1:10]$type=1

> V(g)[11:20] $type=2

> v(g)$x=c(runif(10,0,5), runif(10,10,15))
> V(g)$y=c(seq(10, 1,by=-1),5eq(10,1,by=-1))
> v(g)$shape="circle"

> V(g)Scolor="gray"

> E(g)Scolor="black"

Therefore, we are instead of having 2 or 3 connecting points between 2 items we are
going to have just 1 connecting point point with a increased you know edge width. So,
for that we need to compute the number of edges between 2 vertices. So, that we can do

using count dot multiple function.

Now, we need to remove the you know more than if there are more than 1 edges between
2 vertices we need to remove them. So, we are going to do using simplified function

remove multiple being true. So, therefore, those edges are going to be removed.

Now we want to use that number of if there have been a more than 1 edges between 2
vertices we want to use that as a weight, because we want to use that as width of the
edge. So, doing the same, now let us come to the our vertices. So, let us if there are more
if there are size of a vertices we are trying to define by the number of edges that are that

that are going coming in or going out of a particular vertex.

So, we are trying to compute that using this particular code you can see, now to have a
better visualization we have added 10 to each size for the vertex, for each vertex now let

us change the parameter setting margins and plot you can see this.
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394 #Treemaps
395 #auction.csv

396 dfs=read.csv(file.choose(), header = T) -
3931 (fop Lewed) & R Suripl ¢

Console C:/Users/user/Desktop/MOOC January 2018/Dr. Gaurav Dixit/Session 3/

> E(g)$weight=count.multiple(g)

> gl=simplify(g, remove.multiple = T)
> E(gl)$width=E(gl)Sweight

> size=NULL

> for(i in v(g)$name) {

+ sizesc(size, length(E(g)(from(v(g)(i])]))
+}

> v(g)$size=size+10

> par(mar=rep(.1, 4))

> plot(g)

>

This particular network graph has been created
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And you can see these are this is the 1 group 1 this is the first item that has been that was
purchased by different customers, a f e and the second item that was purchased by the
same customer for each transaction we can see and there is difference in the a line width

that is actually signifying the a more number of transactions.



If that particular item has been purchased and the another item has been purchased in
more transaction. So, that is reflect in line with the bigger size of the vertex that is

reflecting the involvement of that particular item in more number of transactions.

So, therefore, network graph can really be help helpful in association rules, while we are
trying to understand the relationship between different items. So, we will stop here in the

next class will start with hierarchical data.

Thank you.



