Predictive Analytics - Regression and Classification
Prof. Sourish Das
Department of Mathematics
Chennai Mathematical Institute

Lecture - 57

Hands on with R: Some Correction with Bangalore House Price Data Prediction

Hello all. In this video, we are going to do continue with Bangalore House Price Prediction
Hands on Project. In this last week, I found there was some mistake later. I found some

mistakes and today I am going to discuss those mistakes and how can we fix those mistakes.
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2
3 ## data cleaning df 13320 obs. of 9 variabl..
4
5 length(dfSsociety[df$society==""])
6
7 ## 5502 instances the society value is not cvailable. probably these cot
8 ## be stand dlone house - but we don't know
9 ## we will not use society in our analysis
10
11 ## Handle BHK
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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 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.

> df = read.csv('Bengaluru_House_Data.csv' heoder = T)
>

So, first let me show, let me just open the R, ok. So, let me. So, let me quickly go through the
dataset that we were working on. So, here is the, we were reading in this line, we were

reading the Bangalore House price dataset.



(Refer Slide Time: 01:22)

0 NPTEL -doc_update- RSt | o
0.QE P Sl + hdds « B . g%
© b o DR | L0 o pay Gt G T -0 Y
e [ o+ Vis2ua- { FELE Wi
* ara_tpe avaihbility  location site seciely  wtalsgh  bath  bakony  price R+ Gicbal inviconment «
| S e ¢ ety i come 03 P lata
T Pr— <seoon Teamp 50 s 200 -
T R th— ™ P ;i aw odf 13320 obs. of 9 variabl..
4 Supe lup Areh Ready ToMore  ingdhveranahll IWK Seewe 1521 L )
5 Suerblan e Tolor Godans 2 0 T
& Sl A fs T, e B owen i t e
7 swrviiap Ay 0o o . 20
+ st s Too o e . o0
3 Sl A e T Mt 1 e T an
Wk tedToloe Gaubias Ssedvon o f s
1 S b ahats s ™ P
12 P A Feady ToMove  Whinefield Adedvom Py 2785 s 20500 Ples [Rc oo o =0
13 Super bullt-up Aren Faady ToMore  7th Phase JPNagr 2K Shncyes 1000 2 130 3 acal? i Al Ol cien =l
W bie An et Tokos G 2 ™ 2 oam Lo M SR e () T,
e Tokor. s o siove 50 P
0o L 50,1120 wl el oo, 9 angahsu_House_Fice rdicionR 72K Mar 20,2023, 759 AM
Console  Terminal - Background Jobs. =0 * Lecwre 19 par,a.pdf 400KB  Mar 22,2023, 557PM
TR ——_—
N U o L Ve oot WLy wunu wuor s,

Type 'contributors()' for mere 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 'q0)" to quit R.

> df = read.csv('Bengaluru_House_Data.csv' header = T)
> View(df)
>

So, here is the dataset and so area type availability location, you have already seen this

dataset.
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17 unlist(strsplit(dfssize[1]," "))[1] Data

18 df 13320 obs. of 1@ variab..
19-for(i in 1:n){ Values

20 dfSBHK[i]= unlist(strsplit(df$size[i]," "))[1] i 13320L

2L} n 133201

22 str(df)

23 dfSBHK = as. sumeric(dfSBHK)

24 str(df)

25 "

26 df$total_sqft[31]
mvar = strsplit(dfStotal_sqft[31],"-")
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[26] "16 BHK" "43 Bedroom" "14 BHK" "8 BHK" "12 Bedroom"

[31] "13 BHK" "18 Bedroom"

> df$BHK =NA

> n = nrow(df)

> for(i in Lin){

+  df$BHK[1]= unlist(strsplit(df$size[i]," "))[1]
+}

> View(df)

> df$BHK = as. nuneric(df$BHK)
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So, first we handled the BHK. So, from we there was a quote-unquote different ways of
writing BHK. So, we created a column with variable name BHK. Initially it was a character

variable, then we made it to numeric and then we handled the total square feet.
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42-for(i in 1:n){ df 13320 obs. of 10 variab..

43 #df$total_sqft[i] Values

44 dumvar = strsplit(dfStotal_sqft[il,"-") i 13320L

45 dunvar = unlist(dumvar) n 133201

46 dumvar - trimws(dumvar)
47 dumvar = m},numeric(dumvur)
48 dumvar = mean(dumvar)

49 dfStotal_sqft[i] = dumvar e =0
50-}
51 ktr(df) v
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> for(i in 1:n){
+  #df$total _sqft[i]

+ dunvar = strsplit(df$total_sqft[i],"-")
+ dumvar = unlist(dumvar)

+ dumvar = trimws(dumvar)

+ dumvar = as.numeric(dumvar)

+ dumvar = mean(dumvar)

+ dfS$total_sgft[i] = dumvar

+}

We come we compared the total square feet and then finally, total square feet was compare

converted into numeric.
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dunvar = unlist(dumvar)
dumvar = trimws(dumvar)
dunvar = as.numeric(dumvar)
dunvar = mean(dumvar)
df$total_soft[i] = dumvar

}
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There were 46 warnings (use warnings() to see them)
> df$total_sqft = as.numeric(df$total_sqft)

>
>

Vien(df)
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Values
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So, here is the total square feet and BHK, which were converted into from character to

numeric.
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53 Data

54 str(df) odf 13320 obs. of 1@ variab..

55 1 Values

56 loctn = sort(table(df$location)) dutvar 550

57 head(loctn,10) i 133201

5 loctn  ‘teble’ int [1:1306(1d)]..

59 #i# if(loctn[df$location[3]]<20)df$location[3]="others" n 133201

60

61 loctn[df$location[df$location==""]] o L L [ e =

62 Wome  Cowtiocs  Texhing  Regssion snd Clnsfcaten - NPTEL - Wosk 8

63~ for(i in 1:n){ o = h
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7
+  dunvar = trimws(dumvar)

+ dumvar = as.numeric(dumvar)

+ dumvar = mean(dumvar)

+  df$total_sqft[i] = dumvar

+}

There vere 46 warnings (use warnings() to see them)
> df$total_sqft = as.numeric(df$total_sqft)

> View(df)

> loctn = sort(table(df$location))

>
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56 loctn = sort(table(df$location)) durvar 550
57 head(loctn,10) i 133201
58 | Toctn  'toble’ int [1:1306(1d)]..
59 ## if(loctn[df$location[3]]<20)df$location[3]="others" n 133201
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61 loctn[df$location[df$location==""1] e =
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63 for(i in 1:n){
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Anekal Banaswadi
1 1 1
Basavangudi Bhoganhalli ittamadu
1 1 1
Sector 1 HSR Layout Whitefield 1 Annasandrapalya
1 1 1
1 Giri Nagar
1

Now, then we took the locations and there were about quite a few 1300 locations that we

found and out of that quite a few locations we have only one instances.
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61 loctn[df$location[df$location==""]] df 13320 obs. of 1@ variab..
e ! Values
63-for(i in 1:n){ durvar 550
64  dumvar=loctn[dfilocation[i]] i 13320L
65  if(is.na(dumvar))df$location[i]=="Others" loctn 'table' int [1:1306(1d)]..
66 else if(dunvar<2@)dfslocation[i]=="0thers" n 13320L
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Anekal Banaswadi
1 1 1
Basavangudi Bhoganhalli ittamadu
1 1 1
Sector 1 HSR Layout Whitefield 1 Annasandrapalya
1 1 1
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1

So, what we did first thing that we ran this and we say that ok, if dummy variable is less than
20, then it is others. But what I made a mistake that I was made a double equal to sign. In the
double equal to sign actually it will not do anything ok, and it will just check whether it is

true or false and it will go ahead.
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60 Data
61 loctn[df$location[dfSlocation==""]] odf 13320 obs. of 10 variab..
62 Values
63-for(i in 1:n){ durvar  Named int 30
64 dumvar=loctn dfSlocation[i]] i 133201
65  if(is.naCdumvar))df$location[i]=="0thers" Tloctn "table' int [1:1306(1d)]..
66 else if(dunvar<2@)dfSlocation[i]=="0thers" n 13320L
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> for(i in L:n){

+  dunvar=loctn[df$location[{]]
+ if(is.naCdumvar))df$location[i]
+ else if(dunvar<2@)df$location[i
&
>

Others"

.
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> for(i in L:n){

+  dumvar=loctn[df$location[1]]

+  if(is.na(dumvar))df$location[i]=="0thers"
+ else if(dumvar<2@)df$location[i]=="0thers"
#}

> View(df)

>

So, basically, we should have put others here. And first if you do not run it, if you do not run
this, if you run this, you will not get any others effectively here, none of them are others.
There is no others locations. So, this so, basically what I was doing that there are locations,
which has instances less than 20. If it is less than 20, you put it into the others location and

rest of them will be as usual.
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72 m = ceiling(n*0.7) durvar  Named int 30
73 set.seed(7526) K 133200
74 idx = sort(sample(1:n,m,replace = F)) ik int [1:034]1245709
o -tratn - dfid,] Loctn"toble’ int [L:1306C16)].
76 df_test = df[-idx,] : .
7 I n 9324
78 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train) :“:M:ma :::‘:_N: ,,VLT::;W:; -
79 sumary(mod) e o sy g it Wk
7 s FRa—

01| (op leveh 2 L5330 9 Sangaleu_House frice PredicionR 72K Mar 20,2023, 759AM.

Console  Terninal - Background Jobs =0 = Lecwre 19 par,a.pdf 401KB  Mar 22,2023, 557PM

G RA22 - - Driads Tachng/tegusin nd Clasfctor NTEL
T UUIVUL LU LU LUCULLUNL L )

+  if(is.na(dumvar))df$location[i]=="0thers"
+ else if(dumvar<2@)df$location[i]=="0thers"
+}

> View(df)

> m = ceiling(n*0.7)

> set.seed(7526)

> idx = sort(sample(1:n,m,replace = F))

> df_train = df[idx,]

> df _test = df[-1dx,]

>
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Large Im (14 elements, ..

dunvar  Named int 30

] i B3

idx int [1:93241 12457 9.
loctn "tble' int [1:1306(1d)]..
n 9324

78 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)
79 summary(modL)

80

81 mod2 = update(mbd1, .~.+location)

82 summary(mod2)
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Signif. codes: 0 ‘**+’ 0.001 ‘**’ 0.01 *' 0.05 ‘.’ 0.1 ‘1

Residual standard error: 113.4 on 9231 degrees of freedom
(86 observations deleted due to missingness)

Multiple R-squored: 0.4255,  Adjusted R-squared: @.4251

F-statistic: 1139 on 6 and 9231 DF, p-value: < 2.2e-16

> mod2 = update(mod1, .~.+location)
> sunmary(mod2) |

So, but it was sort of an ad-hoc correction. So, and then when we did run this, what we found
that. So, it was not doing anything. We found that location was the first model had a 42
percent accuracy and the second model had about 62 percent accuracy, ok. Yeah, about 62

percent in sample accuracy.



(Refer Slide Time: 03:58)

(XY
LR ICHEE KIS 0d

NBTEL - doc_update - RStudio

) Mgl st Ot wih R

sureorsne A /-
80

81 mod2 = update(modl, .~.+location)
82 summary(mod2)

8

84

85 test_data - df_test[1,]

86 test_data[1, 'location']="Rajaji Nagar"
87 test_data[1, "total_sqft']-1000
88 test_data[1, 'bath"]-2

89 test_data(1, 'BHK']=2

90 predict(mod2,newdata = test_data)
91 }:redict(modl,newdatu = test_data)
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88 test_data[1, 'bath' -2

89 test_data[l, 'BHK']=2 df_test 3996 obs. of 11 variabl..
90 predict(mod2,nendata = test_data) df_train 9324 obs. of 10 variabl..
91 predict(modl,newdata = test_data) mod1 Large 1m (14 elements, ..
2 mod2 Large 1m (14 elements, ..
93 median(df_train[df_train$location="Rajaji Nagar", price"]) test_data 1 obs. of 10 variables
94 mean(df_train[df_trainslocation=="Rajaji Nagar","price"]) Values

95 1

durvar  Named int 30
96

97 df_testSprice_hatl = predict(modl,newdata = df_test)
98 df _testiprice_hat? = predict(mod2,newdata - df_test) w3
9
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yaranyapura, Bellandur, , BEML Layout 5th Stage, beml layout, basaveshwara n
agar, Bettadascnapura, Bilal Nagor, Billapura, bsk 6th stage 2ad block near
sri conversation hall, Bull Temple Road, Byappanahalli, Chaitanya Ananya, C
hickpet, Chikka Gowdanapalya., Chikkakannalli, Chikkanahalli, cooketown, (R
Layout, Cubbon Road, Devarabeesana Halli, Devarachikkanahalli, Doctor Layou
t Rayasandra, Dominic Layout, Double Road, Duddanahalli, Duvasapalya, Electr
onic city

>

And then we did some test of the values and for Rajaji Nagar and all. And then we did a
overall try to do the prediction. The prediction was failing. One reason the prediction was
failing that there were locations, which were which came in the test data set, but they were
not those locations were not there in the training data set. As a result, those the model was not
trained for those locations, ok. And that is why it was throwing the error. And one reason was

it was not correctly coded here.



(Refer Slide Time: 04:33)

0 NOTEL - doc_update - Rtudio
T - @
0 Mngalun House Dut vth LR 7 Ewiomment Wstry Coonections G Tuterial _n W
Susorsie Q /- S o4 foure - » [ et - NagTe - e - NPTEL
60 AL T —
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62 1 modl Large Im (14 elements, ..
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64 dunvar-loctn df$location[i]] stest_data 1 obs. of 10 variables
65 if(is.naCdumvar))df$location[i]="0thers" Values
66 else if(dumvar<2@)dfSlocation[i]="Others" durvar  Named int 30
67-} i 133200
& | o 3 0 120 o e =
69 Qi | i+ O o Renme G+
70 ### split the data into train and test o) S ? T Bgrson o) il ) PTEL Mo -
71
681 (Topleveh £ RSOD5 ()9 sangaleu House fice PdicionR 72K8  Mar 20,2023, 759AM
Console  Terninal - Background Jobs =0 * Lecwre 19 par_a.pdf 401KB  Mar 22,2023, 557PM
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hickpet, Chikke Gowdanapalya., Chikkakannalli, Chikkanahalli, cooketown, CR
Layout, Cubbon Road, Devarabeesana Halli, Devarachikkanahalli, Doctor Layou
t Rayasandra, Dominic Layout, Double Road, Duddanahalli, Duvasapalya, Electr
onic city

> for(i in Lin){

+  dunvar=loctn[df$location[{]]

+ if(is.na(dumvar))df$location[i]="0thers"

+ else if(dumvar<20)df$location[i]="0thers"
z
>

So, if you now, if I do it now, now it will be doing correctly coding. Now, if you do that and

run this, ok.
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73 set.seed(7526)
74 idx = sort(sample(1:n,m,replace = F)
75 df_train - df[idx,]
76 df _test = df[-idx,]
”

-
=

78 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)

79 summary(mod1)

80 1

81 mod2 = update(modl,.~.+location)

82 sunmary(mod2)

8 |

84

o1 ieet s
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BHK -5.81380

L.UOVLO LL.UTU S LETLU

2.10375

Signif. codes: @ ‘***’ 0.001 “**’ 0.01 *’ 0.05 ‘.’ 0.1 ¢’ 1
Residual standord error: 113.4 on 9231 degrees of freedom

(86 observations deleted due to missingness)
Multiple R-squared: 0.4255,  Adjusted R-squared: .4251
F-statistic: 1139 on 6 and 9231 DF, p-value: < 2.2e-16

-2.764 0.00573 **
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otest_data 1 obs. of 10 variables
Values

dunvar  Named int 30

i 13320L

idx int [1:9324] 12 45709.
Fles Pots fackiges Help Viewr Puesentaton -0

Qo © dancrh + O O+ Reame G +

Mome . Comrocs  Texhig  Regssion and Consfcaton  NFTEL ~ ek &

xtamg st
t

9 Sangahru House Fice Frdicion® 72KB  Mar 20,2023, 759 AM
= Lecure 19 par apd 1K Nar22,2028, 5577




(Refer Slide Time: 04:53)

Y NPTEL - doc_update - RStudio A
-- T

200 il NPTEL

74 1idx = sort(sample(l:n,m,replace = F)) mod1 Large Im (14 elements, ..

75 df_train = df[idx,] mod2 Large 1m (14 elements, ..

76 df _test = df[-idx,] test_data 1 obs. of 10 variables

7 Values

78 modl = Im(price ~ total_soft + area_type + bath + BHK ,data=df_train)  gqvar  Named int 30

79 summary(mod1) i 13320L

80 I

idx int [1:9324] 124579,

Fles Pais Tackages Help Viewer Pesenaton -0

81 mod2 = update(modl,.~.+location)
82 sumnary(mod2)

83

84

rdicionk 72K8 Mar 20,2023, 759 AM

Comole Termind - Bckground obs i) 1K Nar22,2028, 5577

B e e v.Juovs
LocationYeshwanthpur 0.29638
Signif. codes: RO 0,001+t 0.01 ¢ 0.05 <. 0.1 ¢ 1
Residual standord error: 110.5 on 9083 degrees of freedom

(86 observations deleted due to missingness)
Multiple R-squared: 0.4637,  Adjusted R-squared: .4546
F-statistic 51 on 154 and 9283 DF, p-value: < 2.2e-16

>

And now, you see 42 percent and if I add location, then after adding location, you are getting
only 45 percent. So that means, if you if I really correctly do the others, then it will reduce the
my accuracy of the model. And this adding other locations just because I do not have enough

data, I will put it in club them into others is not a very good idea, correct.

Because it is actually reducing the model accuracy to even in the in sample accuracy it is
reducing. So, I do not think we should go ahead with this correction. So, we have to do a
correction here. So, let me start a new script here. And let me just put, you know, let me just
take up to this. So, what I will do here, let me just. So, I was up to location, right. Let me just

take up to location. Let me just clean the entire thing, up to I will just take this up to this, ok.
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44 dumvar = strsplit(dfStotal_sqft(i],"-") [RE Y p—, NPTEL

45 dumvar = unlist(dunvar) Data

46 dumvar = trimvs(dumvar) df 13320 obs. of 10 variab..

47 dumvar = as.numeric(dumvar) Values

48 dumvar = mean(dunvar) dumvar 550

49 dfStotal_sqft[i] = dumvar i 13320L

50 n 133201

51 str(df)

52 dfStotal_sqft = as.numeric(dfStotal_sqft)

53 Fles Plots Fackiges Help Viewer Presentation =0

54 str(df)

lonR 72K8  Mar 0,202, 759AM
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R RAL2 . -/Oowooads Tachng/tegnssin_nd Clasfctior NIEL
€ e

§ location  : chr “Electronic City Phase II" "Chikka Tirupathi" "Uttarah
alli" "Lingadheeranahalli” ...

§ size : chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...
§ society ¢ chr "Coomee " "Theanmp" "" "Soiewre" ...

§ total_sqft : num 1056 2600 1440 1521 1200 ...

§ bath tint 2523224436 ...

$ balcony tint 13311 1NANALNA ...

§ price toum 39,1120 62 95 51 ...

§ BHK cnum 2433224436 ...

>

And then here is the location up to total square feet and then here is the location, correct. So,
so then what I will do, I will just go and fix, I will just take this random stratified sampling

strategy, but [ will do in a effect in a slightly different way.
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106 ,dota=df_train)

107 summary(mod3)

108 exp(pradict(mod3,nendata = test_data))
109

111 ## Random stratified sampling strategy
112

113 location_nms=unique(df$location)

114 df_train=df[1,]

115 df test = df[1,]

116 set.seed(7526)

SEL (opleved ¢ Ry

Comole Termind  Bckground obs =0

LTS ———r——
<

$ location  : chr "Electronic (ity Phase II" "Chikka Tirupathi" "Uttarah
alli" "Lingadheeranghalli” ...

§ size : chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...

§ society : chr "Coomee " "Theanmp" "" "Sotewre" ...

§ total_sqft : num 1056 2600 1440 1521 1200 ...

§ bath tint 2523224436 ...
$ balcony tint 133111NANALNA ...
§ price toum 39.1 120 62 95 51 ...

§ BHK crum 2433224436 ...

>

T
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dumvar 550
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n 133201
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df_train=rbind.data. frame(df_train
Jdf_sub[idx,])

123
124
125
126
127
128
129-}
130
131 df_train=df_train[-1,]

132 df_test-df_test[-1,]

133 |

134 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)
101 O & e

df_test-rbind.data.frame(df_test

- df _sub[ -idx, ])

Comole Termind - Bckground obs —is)
R RA22 - -/Ovwrioads Tachng/tegnssionnd Casfctior NFTEL
o

§ location  : chr “Electronic City Phase II" "Chikka Tirupathi" "Uttarah
alli" "Lingadheeranghalli” ...

§ size : chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...

§ society ¢ chr "Coomee " "Theanmp" "" "Soiewre" ...

§ total_sqft : num 1056 2600 1440 1521 1200 ...

§ bath tint 2523224436 ...

§ balcony cint 1331 11NANALNA ...

§ price toum 39,1120 62 95 51 ...

§ BHK crum 2433224436 ...

>

Evmen bty Conetions Gi Tuoial =

3 oot Dt = V106 -+ & Lt
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Data

df 13320 obs. of 10 variab..
Values

dumvar 550

i 133201

n 133201
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So, I will tell you this how we will do that. Let me just copy this part, ok. Let me just copy
this part and you will understand what I am doing here. So, first thing I am going to do is

what this piece of code is doing. It is taking.
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64 location_nms=uni

o unuedt

/

65 [f_train-df[1,]

66 df_test = df[1,]

67 set.seed(7526)

68
69

que(df$location)

NPTEL - doc_update - RStudio

+ adds +

70- for(i in 1:1length(location_nns)){
71 df_sub=df [df$location==Location_mms[i],]

72 nl=nrow(df_sub)

73 ml=ceiling(n1*0.7)
74 idx=sort(sample(1:n1,ml,replace = F))
Aﬂfmw‘mrhind Antn framalAf train

75
1 O :
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alli" "Lingadheeranchalli” ...

§ size

$ society

§ total_sqft
4 bath

$ balcony

§ price

$ BHK

: che
: chr
+ num
:int
:int
*num
:num

"2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...
"Coomee " "Theanmp" "" "Soiewre" ..
1056 2600 1440 1521 120€ ...
2523224436 ...
133111NANALINA ...

39.1 120 62 95 51 ...
2433224436 ...

> location_nms=unique(df$location)

>

Fles Pois ackages Help Viewer  Pesentaton
o G

13320 obs. of 10 variab..

556

133200

chr [1:1306] "Electronic..
133200

9 Sangaheu House Fice Frdicion® 7.2KB  Mar 20,2023, 759 AM
* Lecure 19 par s pdf A1 Mar22,208, 5577

ith location, it is just

creating a subset, sub data set df sub. And then it is seeing what is the number of samples in

that df sub.
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70- for(i in 1:1length(location_nns)){
71 df_sub-df [df$location-=location_nms[i],] df 13320 obs. of 10 variab..
72 nl=nrow(df_sub) Values
73- if(nl < 20){ dumvar 550
74 df_train = rbind.data. frame(df_train,df_sub) i 133200
75- Jelse if(n1>=20 & n1 <30){ location.. chr [1:1396] "Electronic..
76 idx = sort(sample(1:n1,20,replace = F)) n 13320L

77 df_train = rbind.data.frame(df_train,df_sub[idx,])
8 df_test-rbind.data. frame(df_train,df_test[-idx,])
79 telse{ [

Fles Fois ackages Help Viewer  Pesentaion n

0 e rdicionk 72K8 Mar 20,2023, 759 AM

Comole Termind - Bckground obs =0 1K Mar22,2028, 5577
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alli" "Lingadheeranchalli” ...
§ size : chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...
$ society : chr "Coomee " "Theanmp" "" "Soiewre" ...
§ total_sqft : rnum 1056 2600 1440 1521 1200 ...
4 bath tint 2523224436 ...
§balcony  :int 133111NANALNA ..
§ price s num 39.1 120 62 95 51 ...

§ BHK tnum 2433224436 ...
> location_nms=unique(df$location)
>

Now, here I am going to do something interesting. If nl is less than 20, if nl is less than 20,
that means, I have total number of instances for a location is less than 20, I am going to put all

the locations for that, all the instances for that location into the training data set, ok.

So, df train equal to rbind dot data dot frame df train comma df sub. All the instances goes to
the training data set. I am not going to I will not have enough data to even test that location, if
going forward more, but at least my model will be trained. And if in future, if somebody
wants to come up with a test location test additional points, we can do the test or at least
model will have the capacity to give you a for a test point. What will be the predicted value?

It will be able to give you that.

Else if now here is an interesting thing if what happens is nl is less than equal to 20 and n1 is

less than 30. So, between if it is the values between 20 and 30, if it is value between 20 and



30, then what you do is you randomly draw 20 samples. So, minimum 20 sample you need

boss. So, sort sample 1 is to nl.

So, the if there is a 28 instances, you randomly draw 20 of them replace equal to false and put
them in train, df train to df train and idx. So, those 20 samples will go into the training and
rest of the samples will go to the if there are 28 instances so, 8 sample will go to the df test.
So, df test minus idx, ok. And else it will just behave like a normal like 70 percent will go to

the df test and, yeah.
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df 13320 obs. of 1@ variab..
Values

84 ml-ceiling(n1'0.7) dumvar 550

85  idx=sort(sample(1:n1,ml,replace = F)) i 13320L

86  df_train-rbind.data.frame(df_train location.. chr [1:1396] "Electronic..

87 df_sub[idx,]) n 133201

38

89 if_test-rbird.data. frane(df_test 5 O =2

90 ,df_sub[-1dx,])

91

w e 5 ok 72X 0,0, TsoM

06 N2, 203, 5577
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alli" "Lingadheeranchalli"

§ size :chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ...
§ society : chr "Coomee " "Theanmp" "" "Soiewre" ...

§ total_sqft : num 1056 2600 1440 1521 1200 ...

§ bath cint 2523224436 ...

§ balcony cint 133111NANALNA ...

§ price cnum 39,1120 62 95 51 ...

$ BHK crum 2433224436 ...

> location_nms=unique(df$location)
>

So, here I already have written. So, 70 percent will go to the train and rest of the samples will

go to the test. So, this is what I am suggesting here.
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64 jocation_nns=unique(df$location)

65 df_train=df[1,]

66 df_test = dff1,]

67 set.seed(7526)

68

69

70 for(i in 1:length(location_nns)){==}
93 |

94 df_train=df_train[-1,]

95 df_test-df_test[-1,]

o1 et
e
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df_test=rbind.data.frame(df_test
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dumvar 550

i 133200

location.. chr [1:1306] "Electronic..

n 13320L
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So, let me just run it through, ok. And then I am going to drop the first few rows.
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df_train 10778 obs. of 1€ variab..
Values
131 df_train=df_train[-1,] durvar 550
132 df_test=df_test[-1,] i 1366L

133

134 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)
135 summary(mod1)

136

137

138 mod2 = update(modl,.~.+location)

idx int [1:20) 123456 7.
location.. chr [1:1306] "Electronic..
ml 2%
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+ ,df _sub[-idx,1)

> df_train=df_train[-1,]
> df_test=df_test[-1,]

>

Now, I am going to call the first model. I am going to run the first model that we have had,
ok. So, let us run the first model, copy the first model. And that gives us 39 percent accuracy,

ok. That is fine. We will live with that.
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67 set.seed(7526)
68
69
70 for(i in 1:length(location_nms)){e=m}
93
94 df_train=df_train[-1,]
95 df _test-df_test[-1,]
9% I
97
9% |nod1 = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)
99 summary(modl)
100

W1 D) ¢
Buckiromd obs

R RAL2 . -/Orwroads Tachng/tegnssin_nd Classfctior NIEL

Comole Termind

Estimate Std. Error t value Pr(>1tl)

(Intercept) -4,258¢+01 3.964e+00 -10.743 < 2e-16
total_sqft 5.406e-02 9.635e-04 56.109 < 2e-16
area_typeCarpet  Area 2.770e+00 1.477e+01 ©0.188  0.851
area_typePlot Area 6.759+01 4.191e+00 16.127 < 2e-16
area_typeSuper built-up Area 4.428e-01 3.100e+06 0.143  ©€.386
bath 3.897e+01 2.000e+00 19.488 < Ze-16
BHK -1.551e+01 2.079e+0@ -7.461 9.23e-14
(Intercept) i
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94 df_train=df_train[-1,] mod2 Large Im (14 elements, ..
95 df _test-df_test[-1,] Values
9% durvar 550
9 i 13061
98 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train) {44 int [1:20] 123456 7.
99 summary(mod1) location.. chr [1:1306] "Electronic..
100 ml %
101 =
102 fiod2 = update(iodl, .~ location) e = -
103 summary(mod2) me ) Dowloats  Texchng  Retesion and Cussfcatkn  NFTEL | Weke10 8
104 R PR
LWL BER 2 Sangahuu_House_frice PrediciionR  7.2KB. Mar 20, 2023, 759AM
o * Lecure 19 par,apdf 401KB  Mar 22,2023, 557PM
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[ reached getOption('max.print") -- omitted 1105 rows ]

Signif. codes: @ ***’ 0.001 **’ 0.01 *’ 0.05 ‘. 0.1 1

Residual standord error: 100.1 on 9370 degrees of freedom
(103 observations deleted due to missingness)

Multiple R-squared: 0.6411,  Adjusted R-squared: 0.5912

F-statistic: 12.84 on 1304 and 9370 DF, p-value: < 2.2e-16

And if you add model 2 so, that gives us 59 percent accuracy, ok. And finally, if we just do

model 3 and summary 3.
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LocationBanashankari 0.624948

locationBanashankari 2 nd Stage 0.403503 altes

LocationBanashenkari 2nd Stage 0.519954 dumar_|550

locationBanashenkari 3rd stage, Vivekanandanagar 0.729113 ! .B%L
LocationBanashonkari 6th Stage 0.580241 idx o int [1:20] 1 % 345 6»7“
LocationBanashankari 6th stage , 2nd block 0.499216 Tocation.. chr [1:1306] "Electronic..
locati i Gth Stage , Subrananyapura 0.802901 ml %

locationBanashankari stage 2 0.362125 Fles s fackges Help Viewer Pesenaton -0
Locationdonasnankr tage I 0.5521% L T C——
locationBanashenkari Stage II 0.031619 * mE . S e
LocationBanashankari Stage IIT 0.739203 i o FAGIoAR TN M, PR
locationbanashenkari stage iii sa 0.711382 * Lecure 19 par,a.pdf AO1K Har22.2088, 557PM
locationBanashankari Stage V 0.390548

[ reached getOption('max.print") -- omitted 1105 rows ]

Signif. codes: 0 ‘***’ 0.0@1 ‘**’ 0.01 “*' 0.05 ‘.’ 0.1’ 1

Residual standerd error: 0.308 on 9370 degrees of freedom
(103 observations deleted due to missingness)

Multiple R-squored: 0.8443,  Adjusted R-squared: 0,8222

F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-1

Now, we are getting almost 82 percent accuracy. So, we are reaching to the prior level if we

have a correct accurate correctly done modeling.
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102 mod2 = update(mod1, .~.+location) R 1 Gl inomaent - NPTEL
103 summary(mod2) df_test 297618 obs. of 11 varia..
104 df train 10778 obs. of 1@ variab..
105 modl Large Im (14 elements, ..
106 mod3 = Im(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BHt mod2 Large 1m (14 elements, ..
107 +location mod3 Large In (14 elements, ..
108 ,data=df_train) Values
109 summary(mod3) durvar 550
119
111 df_testSprice_hatl = predict(modl,newdata = d_test) g Lk =
12 o, Tt s S T ot
13 e
Y NNy L 2 Sangahau_House_frice PrediciionR  7.2KB. Mar 20,2023, 759AM
Console  Terninal - Background Jobs =0 * Lecwre 19 par,a.pdf 40KB  Mar 22,2023, 557PM
D o g e == vk Lo 44 1>

Signif. codes: @ “***’ 0.001 ‘**’ 0.01 “*' 0.05 ‘.’ 0.1’ 1

Residual standard error: .308 on 9370 degress of freedom
(103 observations deleted due to missingness)

Multiple R-squored: 0.8443,  Adjusted R-squared: 0.8226

F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df_testSprice_hatl = predict(nodl,newdata = df_test)
>

Now, I am going to do the prediction. So, df test equal to sorry, dollar sign price hatl from

the first model mod1 newdata equal to df test, ok.
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Signif. codes: 0 “***’ 0.001 ‘**’ 0.01 *' .05 ‘.’ 0.1 ‘1

Residual standard error: @.308 on 937@ degrees of freedom
(103 observations deleted due to missingness)

Multiple R-squored: 0.8443,  Adjusted R-squared: 0.8226

F-statistic: 38,96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df_test$price_hat1 = predict(modl,newdata = df_test)
> View(df_test)
>
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104 B E

105 df_test 297618 obs. of 11 varia..

106 mod3 = In(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BHt odf_train 18778 obs. of 10 variab..

107 +location mod1 Large Im (14 elements, ..

108 ,data=df_train) mod2 Large Im (14 elements, ..

109 summary(mod3) mod3 Large Im (14 elements, ..

119 Values

111 df_testSprice_hatl = predict(modl,nepdata = df_test) dumvar 550

112 df _testiprice_hat2 = predict(mod?2,newdata = df_test) = T T L O —

113 | P

114 L

115

11 @ Ui Lk use_Frice PredictionR  7.2KB Mar 20,2023, 759 AM.

Comol | Termind ko s =0 st 010 22208557

P L TR—— i
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Multiple R-squored: 0.8443,  Adjusted R-squared: ©.8226
F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df_testSprice_hatl = predict(nodl,nendata = df_test)
> View(df_test)
> df _testSprice_hat2 = predict(mod2,newdata = df_test)
Error in model .frame.default(Terms, newdata, na.action = na.action, xlev = o
bject$xlevels) :
factor location has new levels IVC Road, Marathi Layout, Narasapura

5

So, if I have the so, this is the first prediction, ok. So, this is the first prediction. And then we
will have the second prediction from the second model. I think I have there must be some
issue. Let me check the code. If I am not sure if I have done it correctly something wrong

must be, ok. df train is (Refer Time: 13:56) sub oh, ok.
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71 df_sub=df[df$location==location_nms[i],] df_test 297618 obs. of 11 varia..

72 nl=nrow(df_sub)

73- if(nl < 20){

74 df_train = rbind.data.frame(df_train,df_sub)

75- Jelse if(n1>=20 & nl <30){

76 idx = sort(sample(1:n1,20,replace = F))

77 df_train = rbind.data.frame(df_train,df_sub[idx,])
78 df,testfrbmd.data.frume(df,:est,df,subh'—\dx,])
79 Jelse{ 1

80 nl-ceiling(n1*.7)

81 idx=sort(sample(1:n1,m1, replace = F))

df_train 10778 obs. of 1€ variab..
modl Large Im (14 elements, ..
mod2 Large Im (14 elements, ..
mod3 Large Im (14 elements, ..
Values

durvar 550

9 Sangahru House Fice FrdicionR 72KB  Mar 20,2023, 759 AM
- ckiround obs =0 0% e s purapd 1K Mar22,2028, 5577

Ul CoaeI VIS i Sl e w s uigness
Multiple R-squored: 0.8443,  Adjusted R-squared: 0.8226
F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df_testSprice_hatl = predict(nodl,newdata = df_test)
> View(df_test)
> df_test$price_hat2 = predict(mod2,newdata = df_test)
Error in model .frame.default(Terms, newdata, na.action = na.action, xlev = o
bject$xlevels) :
factor location has new levels IVC Road, Marathi Layout, Narasapura
>

So, here is a mistake I can see controls need see df test. And it should be df sub, ok. So, this is
the mistake that I made and then df test sub, yeah. Rest of the thing is fine. So, let me just run
it once more. I hope let me just run it once more. So, these are the typical mistake I often
make. But I hope mistake is divine. Some people say mistake is divine ok, 39 percent and let

us see the model 2 ok 59 percent and let us run the model 3, 82 percent.



(Refer Slide Time: 15:02)

NBTEL - doc_update - RStudio

i
- Lo
AT S e {3
e DT e — - &
i shn o e - & @ o - VinGhe | ¢ W b
0 e

df_test 2542 obs. of 12 variabl..

- i P %) ( N
106 mod3 = Im(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BH df train 10778 obs. of 10 variab..

107 locati

133 +dz:::;(fmtr'ain) modl Large Im (14 elements, ..
109 sumary(mo&? - omod2 Large Im (14 elements, ..
119 ’ smod3 Large Im (14 elements, ..
111 df _testSprice_hatl = predict(modl,newdata = d_test) Values

112 Jf_testiprice_hat2 - predict(nod2,newdata - df_test) durvar 550

13 [T — =
114 Qirdder O tanci + © Orets 4 Rename G +

115 me - Dowsloats  Texching  Regression, mn‘(wwv atien WNVU week-10 ¥

t
© Sangahru House Fice Frdicion® 72KB  Mar 20,2023, 759 AM
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1121 e ¢ R ¢

R RAL2 . -/Orwooads Tachng/tegnssin_nd Classfctior NIEL

Signif. codes: 0 ‘**+’ 0.001 ‘**’ 0.01 *' 0.05 ‘.’ 0.1 1

Residual standard error: ©.308 on 937@ degrees of freedom
(103 observations deleted due to missingness)

Multiple R-squored: 0.8443,  Adjusted R-squared: 0.8226

F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df _testSprice_hatl = predict(modl,newdata = df_test)
> df_testSprice_hat2 = predict(ned2,newdata = df_test)
>

So, now it is fine. Now, you see there is no issue. So, we can run this df test, yeah, 62, 1131, 8

50, alright.
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108 ,data=df_train)
109 summary(mod3)
110

111 df_testSprice_hatl = predict(modl,newdata = df_test)

112 df_testSprice_hat2 = predict(mod2,newdata = df_test)

113 df _testSprice_hat3 = exp(predict(mod3,newdata = df_test))

114

115 RMSE_oul = sqrt(mean((df _testiprice_hatl - df_testSprice)’2,na.rm=T))

116 RMSE_ou2 = sqrt(mean((df_testiprice_hat2 - df_testSprice)*2,na.rm=T)) =

7 N

o
118 RMSE_ou3 = sqrt(mean((df_testiprice_hat3 - df_testSprice)2,na.rm=T))

s LS e T G S0e w1 sure ueyiees ui 1 s
(103 observations deleted due to missingness)

Multiple R-squared: 0.8443,  Adjusted R-squared: ©.8226

F-statistic: 38.96 on 1304 and 9370 DF, p-value: < 2.2e-16

> df _testdprice_hatl = predict(medl,newdata = df_test)

> df_test$price_hat2 = predict(mod2,newdata = df_test)

> View(df _test)

> df_testSprice_hat3 = exp(predict(mod3,newdata = df_test))
> View(df_test)

>

L -

Emaen sty Coanections Gi - Turial n

vsae- TR
R G

df_test 2542 obs. of 13 variabl..
df_train 10778 obs. of 1€ variab..
modl Large Im (14 elements, ..
mod2 Large Im (14 elements, ..
mod3 Large Im (14 elements, ..
Values

durvar 550

Mar 20,2023, 759AM
1K Mar22,2028, 5577

And finally, we just put 3, hat3 exp and model 3. If features run over that, [ am sure test will
have the third values which are looks like reasonably, ok, alright. So, we have some test
values. And now what I am going to do is [ am going to calculate the Root Mean Square Error

RMSE outl is equal to, alright. So, df test price 1 minus df test dollar price square.

Take the mean. You have to take na dot rm equals to True because there could be some cases

where you may get, na’s if the all values are not available. Will see out2 will be based on

price at 2 and see out3 will be based on price hat3, ok.

)

NPTEL
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111 df_testSprice_hatl = predict(modl,newdata = df_test)
112 df _testSprice_hat2 = predict(mod2,newdata = df_test) n 133200
113 df _testSprice_hat3 = exp(predict(mod3,newdata = df_test)) nt 1
L RISE_ou3  59.0169701446054

115 RMSE_outl = sqrt(mean((df_testSprice_hatl - df_testSprice)’2,na.rm=T))

116 RMSE_out2 = sqrt(mean((df_testdprice_hat2 - df_testdprice)’2,na.rm=T)) mgi,out; ;Iisg‘;iﬁ:i:g;g

117 RMSE_out3 = sqrt(mean((df_testSprice_hat3 - df_test$price)’2,na.rm=T)) RMSE‘z:tS 59.0i69101446ﬁ'4
.t . 1 o

118

119 C‘:mSE_ﬂutJFRMSE_OUt]. g\a:n Hnu‘ Fackage: th Viewer  Presentation -0

120 ,RMSE_out2-RMSE_out2

121, RMSE_out3-RNSE_out3)| 3

AL IE = EERT 2 Sangaluru_House_Frice PredicionR  7.2K8 Mar 20,2023, 759 AM
=0 = Lecure 19 par; a.pdf 400KS  Mar 22,2023, 557PM
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Error: object 'RMSE_oul' not found
> RMSE_outl = sqrt(mean((df_test$price_hatl - df_test$price)A2,na.rm=T))
> RUSE_out2 = sqrt(mean((df_test$price_hat2 - df_test$price)A2,na.rm=T))
> RUSE_out3 = sqrt(mean((df_test$price_hat3 - df_test$price)A2,na.rm=T))
> c(RMSE,ou&tl:RMSE,outl

+ ,RMSE_out2=RMSE__out2

+ ,RMSE_out3=RMSE_out3)

RMSE_out1 RMSE_out2 RMSE_out3

77.52045 71.27057 59.01697

>

L

So, alright so, if I just say RMSE out equal to outl. 2 equal to out2 and 3 equal to 3 c. So, out,

out, out, out, out. So, let us run this guy. And now so, this is the root mean square error 77, 71

and 59.
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113 df_testSprice_hat3 = exp(predict(mod3,newdata = df_test))
114
115 RMSE_outl = sqrt(mean((df_testéprice_hatl - df_testiprice)’2,na.rn=T))
116 RMSE_out2 = sqrt(mean((df_test$price_hat2 - df_testiprice)’2,na.rn=T))
117 RMSE_out3 = sqrt(mean((df_test$price_hat3 - df_testiprice)’2,na.rm=T)) RUSE_ou3 59.0169701446054

118
119 RHSE_out-c(RNSE_out1-RMSE_outl RUSE.outd| 77, S2OA549354920
o ST e o2 RUSE_out2 71.2705713544836
= RUSE outRASE out3) RUSE_out3 59.0169701446064
Fles Plots Fackiges Help Viewer Presentation -0

2 e e
123 ## Out of the sample R'smorc\
s
AT N ? Sangaluru_House_Frice PredicionR  7.2K8 Mar 20,2023, 759 AM

=0 * Lecure 19 par; apdf 401K8 Mar 22,2023, 557PM

Comok | Termind ko s
LD

Error: object 'RMSE_oul' not found

> RMSE_outl = sqrt(mean((df_test$price_hatl - df_test$price)A2,na.rm=T))
> RUSE_out2 = sqrt(mean((df_test$price_hat2 - df_test$price)A2,na.rm=T))
> RUSE_out3 = sqrt(mean((df_test$price_hat3 - df_test$price)A2,na.rm=T))
> C(RMSE_out1=RMSE_outl

+ , RMSE_out2=RMSE__out2

+ ,RMSE_out3=RMSE _out3)

RMSE_out1 RMSE_out2 RMSE_out3

77.52045 71.27057 59.01697

>

So, this is RMSE out sample RMSE, ok. So, let us, ok. We will do the next is we compute
Out of the sample R-square out of the sample out of the sample R-square. I think what we can

do. We can just take these questions. Take these things probably, yeah.
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156 ## out sample approximate R-square i 2%
157 Rsqr_l=cor(df_testSprice_hatl,df_testiprice,use="na.or.complete")A2 n 133201
158 nt i
159 Rsqr_2-cor(df_testSprice_hat2,df_testiprice,use="na.or.complete" A2 RMSE_ou3  50.0160701446064
160 ) . RMSE_out1 77.5204549354929
161 Rsqr_3=cor(df_testSprice_hat3,df_testiprice,use="na.or.complete")A2 RUSE_out2 71.2705713544836
e RUSE_out3 59.0169701446054
163 ## New model
Fles Plors Fackiges Help Viewer Presentation =0
164 Qo O o
165 mod4 = update(mod3, .~.+I(log(total_sqft)"2) S
+I(log(total_sqft)*3) t
1621 |0 Wnided) ¢ LE 1} 2 Sangahuu_House_frice PrediciionR  7.2KB. Mar 20,2023, 759AM

Comole Termind  Bckground obs 20 0% ecue 19 par apdl 1K Mar22,2028, 5577

Rty et
Error: object 'RMSE_oul' not found
> RMSE_outl = sqrt(mean((df_test$price_hatl - df_test$price)A2,na.rm=T))
> RUSE_out2 = sqrt(mean((df_test$price_hat2 - df_test$price)A2,na.rm=T))
> RUSE_out3 = sqrt(mean((df_test$price_hat3 - df_test$price)A2,na.rm=T))
> C(RMSE_out1=RMSE_outl

+ ,RMSE_out2=RMSE_out2

+ ,RMSE_out3=RMSE_out3)

RMSE_out1 RMSE_out2 RMSE_out3

77.52045 71.27057 59.01697

>
L

Out of the sample and then if we just compute this or see and I think R square 1, 2, 3. These

are out of the sample R square.
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123 ## ou(m:;.‘:pt:—ln}yprmmm:) R-square S ——
124 Rsqr_1=cor(df_testSprice_hatl,df_testiprice,use="na.or.complete')A2 RMSE_outl 77.5204549354929
125 RMSE_out2 71.2705713544836

126 Rsqr_2=cor(df_test$price_hat2,df testiprice,use="na.or.complete")"2

o RMSE_out3 59.0169701446064

. . , N o Rsqr Named num [1:3] 0.523 ...
igg Rsqr_3=cor(df_testSprice_hat3,df_testiprice,use="na.or.complete" A2 Rsarl  0.523471005718358

Rsqr_2  0.593998470707424

139 = c(Rsgr_1=Rsqr_1
- C(RZZ:};RZ;*;'Z Rsqr3  0.755173058185703
132 ’qur_37qur‘_3:) :\z:m;nu Fackiges. Nzg Viewer  Presentation . =
133

WL Weekcto

134

15010 Ui ¢

t
8 Sangahru House fice Frdicion® 72KB  Mar 20,2023, 759 AM
20 0% ecue 19 par apdl 1K Mar22,2028, 5577

R ¢
Comole Termind  Bckground obs

L TR ——————
> Rsqr_2=cor(df_test$price_hat2,df_test$price,use="na.or.complete")A2
>

> Rsqr_3=cor(df_test$price_hat3,df_test$price,use="na.or.complete")rZ2
> Rsgr = c(Rsqr_1=Rsqr_1

+ ,Rsqr_2=Rsqr_2
+ ,Rsar_3=Rsqr_3)
> Rsqr

Rsqr_1  Rsqr_2  Rsgr_3
0.5234710 0.5939985 0.7551731

>

And 3 equal to 3 R square. So, out of the sample R square for the third model is near 75
percent where the in sample was near 82 percent. So, there is not much over fitting is

happening, which is very good actually. Very decently looks like there is not much over
fitting happening.
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134 ## new modet

135

1
138
139
140
141
142
w3
144

1410 e ¢

136 mod4 = update(mods3, .~.+I(log(total_sqft)"2)
37

+I(log(total_sqft)"3)
+1(log(batn)A2)
+I(log(bath)"3)
+1(10g(BHK)"2)
+I(1og(BHK)"3)
,data-df_train)

Comole Termind - Bckground obs
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>y

Rsqr_1

Rsqr_2

Rsqr_3

0.5234710 0.5939985 0.7551731
> mod4 = update(mod3, .~.+I(log(total_sqft)A2)

¥

R

+I(log(total_sqft)A3)
+I(log(bath)A2)
+I(log(bath)A3)
+I(log(BHK)A2)
+I(Tog(BHK)A3)
,data=df _train)
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RMSE_outl 77.5204549354929
RMSE_out2 71.2705713544836
RMSE_out3 59.0169701446054
Rsqr Nared num [1:3] 0.523 0...

Rsgr_1  0.523471005718358
Rsgr_2  0.593998470707424
Rsgr_3  0.755173058185703
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Now, we can choose some new models here with all the, you know, all the

feature. Let us run that.
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136 mod4 = update(mod3, .~.+I(log(total_sqft)'2)

137 +I(log(total_sqft)"3)
138 +I(log(batn)"2)

139 +I(log(batn)"3)

140 +I(log(BHK)"2)

141 +I(log(BHK)3)

142 ,data-df _train)

143

144

145 summary(mod4)
146 Lail(coef{icients(sumnary(vmd4)))
147

WL O ¢
Cono | Termind ¥ | uromd s
PR ——————
Sy

Rsqr_l  Rsqr.2  Rsqr.3

0.5234710 0.5939985 0.7551731

> mod4 = update(mod3, .~.+I(log(total_sqft)A2)
+ +I(log(total_sqft)A3)
+I(log(bath)A2)
+I(log(bath)A3)
+I(1og(BHK)A2)
+I(1og(BHK)A3)

,data=df _train)
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149 df_testiprice_hat4 = exp(predict(mod4,newdata = df _test)) Tocation.. chr [1:1396] "Electronic..
150 RMSE4_out = sqrt(mean((df_testiprice_hat4-df_testiprice)2,na.rm=T)) nl %

151
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> tail(coefficients(sumary(mod4)))

Estimate Std. Error  t value Pr(z1tl)
I(log(total_sqft)A2) 0.45430956 0.020746563 21.898064 1.052893e-103
I(log(total_sqft)A3) -0.02133952 0.001150695 -18.544897 1.991521e-75

I(Log(bath)A2) 0.44847441 0,072866381  6.154751 7.828051e-10
I(Log(bath)A3) -0.11665205 0.023632834 -4.936016 8.110972¢-07
I(Log(BHK)A2) 0.54961203 0.079768550  6.890775 5.9067€5e-12
I(Log(BHK)A3) -0.17851847 0.025735194 -6.936745 4.278189%-12

>

And if you run this so, these are the all if effectively total square feet square cube and
bathroom, BHK they all have a quadratic and cubic kind of effect. So, we can just compute

both these values, those out of the sample RMSE and R square for both.
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181 RMSE_out=c(RMSE1_out=RMSE1_out odf_test 2542 obs. of 14 variabl..

182 ,RMSE2_out-RMSE2_out odf_train 10778 obs. of 1@ variab..

183 ,RMSE3_out-RMSE3_out omodl Large Im (14 elements, ..

184 ,RMSE4_out=RMSE4_out) omod2 Large Im (14 elements, ..

185 omod3 Large 1m (14 elements, ..

186 Out_Rsqr = c(Rsqr_1-Rsqr_1 omod4 Large 1m (14 elements, ..

187 ,Rsqr_2-Rsqr_2 Values

188 ,Rsqr_3=Rsqr_3

189 Rsqr_4-Rsqr_4) o e g e —
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I(log(total _saft)A3) -0.02133952 0,001150695 -18.544897 1.991521e-75

I(log(bath)A2) 0.44847441 0.072866381  6.154751 7.828051e-10
I(log(bath)A3) -0.11665205 0.023632834 -4.936016 8.110972¢-07
I(log(BHK)AZ) 0.54961203 0.079760550  6.890775 5.906765¢-12
I(Log(BHIOA3) -0.17851847 0.025735194 -6.936745 4.278189%-12

> df _test$price_hat4 = exp(predict(modd,newdata = df_test))

> RUSE4_out = sqrt(mean((df _test3price_hat4-df_test$price)A2,na.rm=T))
>

> Rsqr_4=cor(df_test$price_hat4,df testdprice,use="na.or.complete")r2
>
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149 RUSE4_out = sqrt(mean((df_testiprice_hatd-df_testSprice)/2,na,rm=T)) ~ *- [ casmoma

150 odf_test 2542 obs. of 14 variabl..

151 Rsqr_4cor (df estiprice_hatd, df testiprice,use="na.or.complete’ 12 odf_train 18778 obs. of 1@ variab..

152 omodl Large Im (14 elements, ..

153 )zMSE_out—c(RMSE1,out=RMSE1.out omod2 Large 1m (14 elements, ..

154 , AMSE2_out-RMSE2_out omod3 Large Im (14 elements, ..

155 , RMSE3_out=RMSE3_out omod4 Large 1m (14 elements, ..

156 ,RMSE4_out=RMSE4_out) Values

157 Fles Pots fackiges Help Viewer Presentation =0

158 Qut_Rsqr = c(Rsqr_1-Rsqr_1 Qdder | O ke | © Ot ) torane | -
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>
> Rsqr_4=cor(df_test$price_hat4,df_test$price,use="na.or.complete")A2
> RUSE_out=c(RMSE1_out=RMSE1_out

+ , RMSE2_out=RMSE2_out

+ , RMSE3_out=RMSE3_out

+ | RMSE4_out=RMSE4_out)
Error: object 'RMSE1_out' not found
> RMSE_out

Error: object 'RMSE_out' not found
>

Both model 4 and then we just compute this 2. So, if [ just run this out. So, this is my, oh, ok.
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odf_test 2542 obs. of 14 variabl..

148 df _testSprice_hat4 = exp(predict(mod4,newdata = df_test))
10778 obs. of 1@ variab..

149 RUSE4_out = sqrt(nean((df_testiprice_hat4-df_testéprice)r2,na.m-1))  °df-train

150 omodl Large Im (14 elements, ..
151 Rsqr_d=cor(df_testSprice_hat4,df_testSprice,use="na.or.complete")A2 omod2 Large In (14 elements, ..~
152 omod3 Large Im (14 elements, ..°
153 RMSE_out=c(RMSE_out omod4 Large 1m (14 elements, ..
154 ,RMSE4_put-RMSE4_out) Values

155 | i s ks | i | P o
156 Out_Rsgr = c(Rsqr_1-Rsqr_1 Qirdde O tanci + O Ddee s heame .
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+ , RMSE2_out=RMSE2_out
+ , RMSE3_out=RMSE3_out
+ ,RMSE4_out=RMSE4_out)
Error: object 'RMSEl_out' not found
> RMSE_out

Error: object 'RMSE_out' not found
> RMSE_out=c(RMSE _out

+ | RMSE4_out=RMSE4_out)
Error: object 'RMSE_out' not found
>
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117 RMSE_out3 = sqrt(mean((df_testprice_hat3 - df_testSprice)”2,na.rm=T))

Pimponouset - V1058 - Lt -

NPTEL

13 Gt invonmen

118 idx int [1:20] 123456 7.
119 kMSE-outft(RMSE_outl:RMSE_outl location.. chr [1:1306] "Electronic..
120 RNSE _out2-RMSE_out? ml %

121 RMSE_out3-RNSE_out3) n 133201

122 nl 1L

123 ## out sample approximate R-square RMSE_ou3  59.0169701446004

124 Rsqr_1=cor(df_testSprice_hat1,df _testSprice,use="na.or.complete" )12 RMSE_out Named num [1:3] 77.5 71...

125 Fles Pots fackiges Help Viewer Puesentaton -0
126 Rsqr_2-cor(df_testSprice_hat2,df_testiprice,use="na.or.complete' )12 u'"""m'w:"‘:'muk"'f"a'f:"f‘ Y

o ) o ) o = -
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Error: object 'RMSE1_out' net found
> RUSE_out

Error: object 'RMSE_out' not found
> RMSE_out=c(RMSE_out

+ ,RMSE4_out=RMSE4_out)
Error: object 'RMSE_out' not found
> RMSE_out=c(RMSE_out1=RMSE_outl

+ ,RMSE_out2=RMSE_out?
+ ,RMSE_out3=RMSE_out3)
>

So, this is, I think we had a RMSE out. I think here I have a RMSE out equal to RMSE out
comma this. Just a minute. I think I have this RMSE out (Refer Time: 21:58) RMSE out.



(Refer Slide Time: 22:04)

(XX NPTEL - doc_update - RStudio .y
CRCICAET: 3 B s K - {%
0 Bengaun House DA VIR RR « | O | Uned 7 Eiomment Wstry Connections G Tuerial ey 4
S o Sie 4 /- N . ‘M, 5 E Source 2 #impot Daset - % LosGR - f Lt - - NPTEL
151 Rsqr_4=cor(df_testSprice_hat4,df _testSprice,use="na.or.complete" )2 & Ao
152 idx int [1:2011234567.
153 RUSE.out-c(RMSE_out location.. chr [1:1396] "Electranic..
ig; , RMSE4_out=RMSE4_out) nl %
13320L
156 Out_Rsqr = c(Rsqr_1-Rsqr_1 :l 133 .
157 JRsqr_2-Rsqr_2
o Kzg: 3-R:g: 2 RUSE_0u3  59.016970146054
159 ,Ks r-4fR5 r-4) RMSE_out Named num [1:4] 77.5 71...
160 sRsqr. qr- Fles Plors Fackiges Help Viewer Presentation =0
Qride O tamrie+ O o e -
161 e Dowats  Techng Rresion o Clsatkn - NFTEL Wk 8
& o a et
1559 | 0 United) & L2 2 Sangahuu_House_frice PrediciionR  7.2KB. Mar 20,2023, 759AM
Console  Terninal - Background Jobs =0 ' Lecwre 19 par_a.pdf 401KB  Mar 22,2023, 557PM

R RAL2 . -/Orweoads Tachog/tegnssin_nd Classfctior NTEL
T S IFIILT_UU L=RMILT_UUL)

Error: object 'RMSE_out' not found

> RMSE_out=c(RMSE_out1=RMSE_outl

+ ,RMSE_out2=RMSE_out2

+ JRNSE_out3=RMSE_out3)

> RMSE_out=c(RMSE_out

+ , RMSE4_out=RMSE4_out)

> RUSE_out

RMSE_out1 RMSE_out2 RMSE_out3 RMSE4_out
77.52045 71.27057 $9.01697 59.98976

>
.

So, I can have this so, 59.98 and 59.01. So, looks like 3rd model is better than the 4th model.
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149 RMSE4_out = sqrt(mean((df_testiprice_hat4-df_testSprice) 2 na.rm=1))
150

151 Rsqr_4=cor(df_testSprice_hat4,df_testiprice,use="na.or.complete") 2
152

153 RMSE_out=c(RMSE_out

154 ,RMSE4_out-RMSE4_out)

155

156 Out_qur = c(Rsqr_1-Rsqr_1

157 ,Rsqr_2=Rsqr_2
158 ,Rsqr_3=Rsqr_3
159 ,Rsqr_4=Rsqr_4)

160

15690 Unided ¢
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RMSE_outl RMSE_out2 RMSE_out3 RMSE4_out
77.52045 71.27057 59.01697 59.98976

> Qut_Rsqr = c(Rsqr_1=Rsqr_1

+ ,Rsqr_2=Rsqr_2

+ ,Rsqr_3=Rsqr_3

+ ,Rsqr_4=Rsqr_4)

> Qut_Rsgr

Rsqr_1  Rsqr_2  Rsqr_3  Rsqr_4

0.5234710 0.5939985 0.7551731 0.7330323

>
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R G

location.. chr [1:1306] "Electronic..
ml 2%

n 133201

nl i

Out_Rsqr Named num [1:4] 0.523 0...
RMSE_ou3  59.0169701446064
RMSE_out Named num [1:4] 77.5 71...
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And let me out of the sample R square, let us look into this. Yeah, 3rd model looks like better
than the 4th model. So, looks like third model is better. So, now we can have try the Tree

Regression also, Tree Regression also.
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158 ,Rsqr_3=Rsqr_3

159 ,Rsqr_4=Rsqr_4)

160

161

162 ## Tree Regression

163

164 library(rpart)
165

166 modS = rpart( log(price) ~ log(total_sqft) + area_type + log(bath)

167 Tog(BHK) + location
168 ,data-df_train)

169

101 U E
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¥ ,Rsqr_4=Rsqr_4)

> Qut_Rsgr

Rsqr_1  Rsqr_2  Rsqr_3  Rsqr_4

0.5234710 0.5939985 0.7551731 0.7330323
> library(rpart)

>

> modS = rpart( log(price) ~ log(total_sqft) + area_type + log(bath) +
+ log(BHK) + location

+ ,data=df _train)

>
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ml 2%

n 133201

nl 1L
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So, we can try Tree Regression as well here. I am not using again, random forest because it

will take lot of time. We can try that, but I was trying that it was taking long time. So, [ am

not, I am refraining myself doing that, ok.
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197 ,data=df_train)

198

199 df _testiprice_hat5 - exp(predict(modS,newdata = df_test))
200

201 RMSES_out = sqrt(mean((df_testiprice_hat5-df_testiprice)’2,na.rm=T))
202

203 Rsqr_S=cor(df_test$price_hat5,df_testiprice,use="na.or.complete")"2
204

205 RMSE_out =c(RMSE_out,RMSES_out-RMSES_out)

206 Qut_Rsqr=c(Out_Rsqr,Rsqr_S-Rsqr_5)

207 |

W1 @)t
Comok | Termin ko s =
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+ ,Rsqr_4=Rsqr_4)
> Out_Rsqr
Rsqr_1  Rsqr_2  Rsqr_3  Rsqr_4
0.5234710 0.5939985 0.7551731 0.7330323
> library(rpart)

>

> modS = rpart( log(price) ~ log(total_sgft) + area_type + log(bath) +
+ Tog(BHK) + location

* ,data=df _train)

>
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So, it is not like I cannot do that. It just need to, you have to wait long time for some reason

my system it was taking just too much time.
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169 odf_test 2542 obs. of 15 variabl..
170 odf_train 10778 obs. of 1@ variab..
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>
> modS = rpart( log(price) ~ log(total_sgft) + area_type + log(bath) +
+ Tlog(BHK) + location

+ ,data=df _train)

> df_testSprice_hat5 = exp(predict(modS,newdata = df _test))

>

> RUSES_out = sqrt(mean((df _test$price_hat5-df_test$price)A2,na.rm=T))
> RUSES_out

[1] 74.91424

5
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171 df_testSprice_hat5 = exp(predict(modS,newdata = df _test))

172

173 RMSES_out = sqrt(mean((df_testiprice_hat5-df_testéprice)/2,na.rn=T))
174

175 Rsgr_S=cor(df_testiprice_hat5,df _testiprice,use="na.or.complete")A2
176

177 RMSE_out =c(RMSE_out,RMSES_out=RMSES_out)

178 Out_Rsqr=c(Out_Rsqr,Rsqr_S-Rsqr_5)

179

79 @ uaied ¢

- Buckiroud obs

R R 422 - -/Oownloads Tachngitegnssinnd Cassctin NFTEL
> MILI_uuL

[1] 74.91424

> Rsqr_S=cor(df_test$price_hat5,df _test$price,use="na.or.complete")A2
> Rsqr_5

[1] 0.5615653

> RMSE_out =c(RMSE_out ,RMSES_out=RMSES_out)

> Out_Rsqr=c(Out_Rsqr,Rsqr_5=Rsqr_5)

> RUSE_out

RMSE_out1 RMSE_out2 RMSE_out3 RMSE4_out RMSES_out

77.52045 71.27057 59.01697 59.98976 74.91424

>

B -

0 Evomen sy Coonetos Gi Tuwral
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RMSE_out Named num [1:5] 77.5 71...
RMSE_out1 77.5204549354929
RMSE_out2 71.2705713544836
RMSE_out3 59.0169701446064
RMSE4_out 59.9897559296995
RMSE5_out 74.9142442562431
Rsqgr Named num [1:3] @.523 0...
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So, I am not trying that in this case, ok. So, RMSE

56 if I just (Refer Time: 23:29) them. So, ok, so, Tree Regression is giving us 75 percent, it is
not as good as the, you know, model 3 or model 4 after log, even after log transformation. We

have taken log price, log total square feet and all those things. So, even there it is not giving

out 74 and out of the sample R square is

decision trees, not giving tree regression is not giving that well.
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Comole Termind - Bckground obs 20 0% ecue 19 par apdl 1K Har22,2028, 5577

R RAL2 . -/Orwroads Tachng/tegnssinnd (st NIEL
2 I3y _JELU1(UT_LES LY LLE_IIULY, Ul _LE3LIPI LLE,USE= 11U, U1 LUIPLELE )L

>
> RMSE_out =c(RMSE_out ,RMSES_out=RMSES_out)
> OQut_Rsgr=c(Out_Rsqr,Rsqr_S=Rsqr_5)
> RMSE_out
RMSE_outl RMSE_out2 RMSE_out3 RMSE4_out RMSES_out RMSES_out RMSES_out
77.52045 71.27057 59.01697 59.98976 74.91424 Inf 74.91424
> Out_Rsqr

Rsqr_1  Rsqr_2  Rsqr_3  Rsqr-4  Rsgr.5 Rsqr5  Rsqr_S
0.5234710 0.5939985 0.7551731 0.7330323 0.5615653 NaN 0.5615653

>

So, you have to be very careful so, alright and some residual analysis for the best model.
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177 RMSE_out =c(RMSE_out ,RMSES_out-RMSES_out)
178 Qut_Rsqr=c(Out_Rsqr,Rsqr_S-Rsqr_5)

179

180 ## Residual Analysis of the Fourth or the best model
181

182

183 e = mod3Sresiduals

184 |

185 hist(e,nclass=20,prob=TRUE)

186 qqnorm(e,pch=20,col="magenta")

187 qqline(e,lwd=2)

18010 e ¢
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RMSE_out1 RMSE_out2 RMSE_out3 RMSE4_out RMSES_out RMSES_out RMSES_out
77.52045 71.27057 59.01697 59.98976 74.91424 Inf 74.91424
> OQut_Rsgr

Rsqr_l  Rsqr_2  Rsqr_3  Rsgqr-4  Rsgr_S
0.5234710 0.5939985 0.7551731 0.7330323 0.5615653
> e = nod3$residuals
>
> hist(e,nclass=10, prob=TRUE)
> hist(e,nclass=20, prob=TRUE)
>

Comole Terninad

Rsqr_5  Rsqr_S
NaN 0.5615653
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177 RMSE_out =C(RMSE_out,RMSES_out-=RMSES_out) e Large numeric (10675 ele..
173 Out_Rsqr-c(Out_Rsqr,Rsqr_S-Rsqr_5) i 13061
17 5 .

idx int [1:20] 123456 7.
180 ## Residual Analysis of the Fourth or the best model Tocation.. chr [1:1306] "Electronic..
}g; m %

133200
183 e = mod3$residuals :1 1
184 |
185 hist(e,nclass=50, prob=TRUE) 1 e
186 qqnorm(e,pch=20,col="magenta")
187 qqline(e,lwd=2) Histogram of e
101 O & #ii
Comok | Termind ko s =0
77.52045 71.27057 59.01697 59.98976 74.91424 Inf 74.91424
> OQut_Rsgr , e
Rsqr_1  Rsqr_2  Rsqr_3  Rsgr-4  Rsgr.5 Rsqr_5  Rsqr_5 E

0.5234710 0.5939985 .7551731 0.7330323 0.5615653 NaN 0.5615653 &
> e = mod3$residuals 3
>
> hist(e,nclass=10, prob=TRUE) o

> hist(e,nclass=20, prob=TRUE) T
> hist(e,nclass=50,prob=TRUE) h

>

So, I have we have to do some residual analysis that if we run the residual analysis now,
whatever that. So, residual analysis is from the 3rd model, we got from the best model, we got
and the 3rd model. So, effectively if we just do 20, let us see yeah, or maybe 50 might be it

will be better, yeah.
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177 RMSE_out =c(RMSE_out ,RMSES_out-RMSES_out)

178 Qut_Rsqr=c(Out_Rsqr,Rsqr_S-Rsqr_5)

179

180 ## Residual Analysis of the Fourth or the best model
181

182

183 e = mod3Sresiduals

184

185 hist(e,nclass=50,prob=TRUE,xlim=c(-2,2),main="")
186 qqnorm(e,pch=20,col="magenta")

187 qqline(e,lwd=2)

1810 e ¢

Bckromd b
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i

A ou_ny
Rsqr_l  Rsqr.2  Rsqr.3  Rsqr4  Rsgr.5

0.5234710 0.5939985 0.7551731 0.7330323 0.5615653

> e = mod3$residuals

>

> hist(e,nclass=10,prob=TRUE)

> hist(e,nclass=20,prob=TRUE)

> hist(e,nclass=50, prob=TRUE)

> hist(e,nclass=50, prob=TRUE, xlim=c(-2,2))

> hist(e,nclass=50, prob=TRUE, xlin=c(-2,2),mair="")

>

Comole Termind

Rsqr.5  Rsqr.S U
NaN 0.5615653

=0 Evionwent sy Conectios Gi Tuwril
soue -

B -

®

S p— NPTEL
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n 133200
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So, it looks like xlim equal to minus 2, 2. So, it is main equal to this.



(Refer Slide Time: 25:05)

i ] X 00 Plot Zoam L Fo
O 191€ B 6|5 womimn || 818 = i@

O Mg DA WRR | © Ul
H Osueorsoe A/ - el NPTEL

110
177 RMSE_out =c(RMSE_out ,RMSES. ] ele.
178 Out_Rsgr=c(Out_Rsqr,Rsqr_5:

179 1 6 7.
12? ## Residual Analysis of th | nic.
182

183 e = mod3Sresiduals

184 |

185 hist(e,nclass=50,prob=TRUE & | F

186 qgnorm(e,pch=20,col="magen: »
187 qqline(e,lwd=2)

18610 e ¢

" Dans:

Comole Termind  Bckground obs
RA22 .- Onkoads Tachng/tegnssinnd (st NIEL
2 vui_nayi

Rsqr_l  Rsqr.2  Rsqr.3 R
0.5234710 0.5939985 0.7551731 0.
> e = mod3$residuals
>
> hist(e,nclass=10, prob=TRUE)
> hist(e,nclass=20, prob=TRUE)
> hist(e,nclass=50, prob=TRUE) 2
> hist(e,nclass=50, prob=TRUE, x11 T T T
> hist(e,nclass=50,prob=TRUE,x1i R
>

o]
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178 Out_Rsqr=c(0ut_Rsqr,Rsqr_S=Rsqr_5) e Large numeric (10675 ele..

179 i 1366L

180 ## Residual Analysis of the Fourth or the best model idx int [1:20] 123456 7.

181 location.. chr [1:1306] "Electronic..

182 ml 26

183 e = mod3Sresiduals n 133201

184

nl L
185 hist(e,nclass=50,prob=TRUE,xlim=c(-2,2),main="")

186 qqnorm(e,pch=20,col="magenta")
187 qqline(e,lwd=2)
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>

> hist(e,nclass=10, prob=TRUE)

> hist(e,nclass=20,prob=TRUE)

> hist(e,nclass=50,prob=TRUE)

> hist(e,nclass=50, prob=TRUE,xlim=c(-2,2))

> hist(e,nclass=50, prob=TRUE, xlim=c(-2,2),main="")
> qgnorm(e,pch=20,col="magenta") I I T A T
> qqline(e, lwd=2) :

> Theorefical Quartiles

Sampia Quantil
0 2

And if I just zoom it, we can see that it is somewhat behaves like a normal or bell shaped. But
if we just do the qqnorm, we can see that it is not really, it has both side is quite heavy tail
distribution in the middle, it is doing fine. That means there are quite a few cases where you

are having very high under estimation or overestimation.
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219 X=mod4$rodel

220 din(X)

221

222 X =model.matrix(mod4)
223 dim(X)

224 1

225 library(lmtest)

226 7bptest

227 bptest(mod4)

228

241 D) &

Comole Termind - Bckground obs

S SN TS swa v svrouss
> e = nod3$residuals

>

> hist(e,nclass=10, prob=TRUE)

> hist(e,nclass=20, prob=TRUE)

> hist(e,nclass=50, prob=TRUE)

> hist(e,nclass=50,prob=TRUE, xlim=c(-2,2))

> hist(e,nclass=50, prob=TRUE, xlim=c(-2,2),main="")
> gqnorm(e, pch=20,col="magenta")

> qqline(e, lwd=2)

>

NBTEL - doc_update - RStudio

WUV UL OULIU0y

o -

R

{;@

NPTEL

Eioment sty Cemnections Gi Tl
20 i Datset - No4ue - -
R Gebalineomaent -

ce Large numeric (10675 ele..
i 1366L

1dx int [1:20] 123456 7.
location.. chr [1:1306] "Electronic..
ml 26

n 133200

nl 1L

Fles Pais Tackages
Togas 0 f

Help Vewer  Prsentaton

2 toem % pibih

Normal Q-Q Plot
<«
H F
H ;
AR H
4
K
-
£
H
i o
oo
T T T T T
4 2 0 2

.




(Refer Slide Time: 25:59)

I NPTEL -doc_update - RStudio | Fo
0. @ AT B - AT
183 e= mo?ir;';es\léuals - b inionnent - B METEL
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185 hist(e,nclass=50,prob=TRUE,xlim=c(-2,2),main="") i 1366L
186 qanorm(e,pch=20,col="magenta") idx int [1:20] 123456 7.
187 qqline(e,lwd=2) Tocation.. chr [1:1396] "Electronic..
18 ml 2%
18 n 133201
19 L nt L
191 library(lntest)
192 7bptest - ”Tz;\‘?“::’, i:m‘/"mm 5 bk i

193 bptest(mod4)
Normal Q-Q Plot

priadsTschng/tegusinnd Clasfctior NFIEL
2 LUl yLieaL) 4

Loading required package: zoo
Attaching package: ‘zoo’

The following cbjects are masked from ‘package:base’:

Sampia Quantil
0 2

as.Date, as.Date.numeric o o

> bptest(mod4)

Theorefical Quantiles

And I was also trying to do the you know, let me just all those bptest, Breusch Pagan test. I
did those Breusch Pagan test tool and turns out Breusch Pagan test is was also not very good,

yeah. And if [ just do few more analysis for say, Rajaji Nagar, ok.
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196 df_sub=df _train[df_train$location—"Rajaji Nagar',] .

197 plot(df_subStotal _sqft,df_subSprice,pch-20, col-"nagenta") jgitt Zg 4‘;";:2111;“:;:2;;

198 df_subsprice_hat=exp(predict(mod4,newdata = df_sub)) A dF_train w78 ob; of 10 vnriabm

199 points(df_subStotal_sqft,df_subSprice_hat,col="black" o -

20 pch-20) omodl Large Im (14 elements, ..

201 { omod2 Large Im (14 elements, ..

omod3 Large Im (14 elements, ..

I
202 Hf_sub:df_tr‘uin[df_trainiln(ation=“kajaj1 Nagar", ]
omod4 Large Im (14 elements, ..

203 df_subl=df_train[df_train$location=="hitefield",]

204 df_sub-rbind.data.frame(df_sub,df_subl) Fles Pors ackages Help Viewer  Pesenaton =
205 plot(df_subStotal _sqft[df_subSlocation=="Rajaji Nagar"] 2 1| Ao TV S
206 ,df_subSprice[df_sub$location=="Rajaji Nagar"]
T [F
Comok | Termind ko s ) .
B g - .
SUUEIULECU b1 SusUI=F Uyl Lest 2 .

data:  mod4 {3
BP = 2442.1, df = 1310, p-value < 2.2e-16 f ®] .
> df_sub=df_trein[df_train$location=="Rajaji Nagar",] ; 8
> plot(df_sub$total _sqft,df_sub§price,pch=20,col="nagenta")
> df_sub$price_hat=exp(predict(mod4,newdata = df_sub))

B

> points(df_sub$total_sqft,df_sub$price_hat,col="black"
+ ,pch=20)

>
L
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196 df_sub=df_train[df_trainflocation=="Rajaji Nagar",]

197 plot(df_sub$total _sqft,df_subiprice,pch=20,col="nagenta"
198 ,xlab="total _sqft"

199 ,ylab="price")

203 Fles Pois ackages Help Viewer Pesentaion =0
204 df_sub=df_troin[df_trainilocation=="Rajaji Nagar",]
205 df_subl-df_train[df_trainilocation=="Whitefield",]
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> points(df_sub$total_sqft,df_sub$price_hat,col="black"

+ ,pch=20)

> df_sub=df_train[df_train$location=="Rajaji Nagar",]

> plot(df_subStotal _sqft,df_sub$price,pch=20,col="nagenta") .
> df_sub=df_trein[df_train$location=="Rajaji Nagar",] 8- ) L |
> plot(df_sub$total _sqft,df_sub$price,pch=20,col="magenta" e ‘i'.. ,
+ ,Xlab="total _sqft" WP
+ ,ylab="price") ® =y T T T 1 7
> df_sub$price_hat=exp(predict(mod4,newdata = df_sub)) AP0 4006 3080 400300 OGS 7000
5 tealsqt

1000

prica.

So, one thing I was thinking of that, instead of in the color, instead of giving black, I was
what we can do, we can just say df sub dollar, whatever the BHK that we had. So, if we just
run this in this way. So, these are the plots that we have. So, on the x axis, x label, we have
the total square feet and on the y axis, y label will be price. So, if we just run it. So, this is

total square feet versus price and then we have the price hat and if we just put a points.
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196 df _sub=df _train[df_train$
197 plot(df_subtotal_sqft,df ¢ |
198 ,xlab="total _sqft" ¢
199 ,ylab="price")

200 df_subSprice_hat=exp(pred
201 points(df_subStotal_sqft,
202 ,pch=20)

203

204 df_sub=df _train[df_traind
205 df sublfdf,trqin[df,train'z;

1000
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-
> df _sub=df _train[df_train$loct
> plot(df_sub$total _sqft,df_sut §1
> df_sub=df _train[df_train$locc L 3 -
> plot(df_subStotal_sqft,df_sut te, v o
+ ,xlab="total_sqft" te b

+ Jylab="price") L L

> df_sub$price_hat=exp(predict( v, ¥

> points(df_sub$total_sqft,df ¢ < T T T T
+ ’p(h=20) 1000 200 3000 4000 5000 €000 7000 y

> toial sqft

And now if he just say, you see this certain prices, different prices, you just have different
value. Now, so, this is an interesting phenomena that we are seeing and then I think what we
have is what we are trying, we can try to plot in log scale as well. So, probably that will be bit

easier.
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201 points(df_subStotal_sqft,df_subSprice_hat,col=df_subSBHK R~ 10 Gl et -

202 ,pch=20) df_sub 75 obs. of 11 variables
203 df_test 2542 obs. of 15 variabl..
204 df_train 10778 obs. of 10 variab..
205 mod1 Large 1m (14 elements, ..
206 df_sub=df _train[df_train$location—="Rajaji Nagar",] mod2 Large 1n (14 elements, ..
207 plot(log(df_subStotal_sqft),log(df_subSprice),pch-20, col="nagenta" mod3 Large 1n (14 elements, ..
208 »Xlab="log(total_sqft)" mod4 Large Im (14 elements, ..
209 ,ylab="log(price)")

210 df_subSprice_hat=exp(predict(mod4,newdata = df_sub)) = m,:’l:mf"::”, ';,M,,"mm o e ot
211 points(log(df_sub$total_sqft),log(df_subSprice_hat),col=df_sub$BHK
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> points(df_sub$total _sqft,df_sub$price_hat,col=df _sub$BHK o

+ ,pch=20) P

> df _sub=df _train[df_train$location=="Rajaji Nagar",] ]

> plot(log(df_subStotal_sqft),log(df_sub$price),pch=20, col="nagenta" g 2

+ ,xlab="log(total_sqft)" 2

+ ,ylab="log(price)") o |,

> df_sub$price_hat=exp(predict(mod4,newdata = df_sub)) N i

> points(log(df_subStotal_sqft),log(df_subSprice_hat),col=df_sub$BHK U

3 \pch=20) oo

>

So, if we just put log scale and we can just say log of total square feet and log of price and

then total square feet and price hat.
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So, let me just zoom it. So, there are some rate cases, rate at the 2 BHK green, I think 3 BHK
and blue at the 4 BHK and then. So, as people left from 2, 3, 4, then it is kind of went on
different, different level. So, price for number of same number of the exact square feet, if you
have more BHK, I think your price premium will go up; you have to pay a premium of the

price for the number of BHK because functionality of the home goes up.

So, with this, I will stop here. I think now most of the issues of these data analysis is fixed. |
am going to share this data, this code correct code on the Swayam portal of the NPTEL. And

in the next video, we will begin with a new data analysis with a new real life data.

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






