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

Lecture - 55
Hands on with R : Prediction of Bangalore House Price

Hello all, in this video we are going to do the Bangalore House Price data analysis using R. In
the previous video we did the same analysis with Python. Now, if we do using R, we will get
a sense of both language, how both language works and some of the subtle difference in the

language.
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So, first I will call data set read dot csv.
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So, let me just go and take the copy the name of the data set and let me just call header equal

to true. So, now you can see the data has come here.
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> df = read.csv('Bengaluru_House_Data.csv',header = T)
> Vien(df)
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So, it has 13,320 observation and 9 variables. So, 9 columns you can see all of them here.
Now, first thing we will do since we have done quite a view of visualization in Python we
will not spend too much time on the visualization. We can do little bit, but first thing

probably what we will try to do. We will see we will try to do a some data cleaning.
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1 df = read.csv('Bengaluru_House_Data.csv',header = T)

2

3 ## data cleaning

4

5 dfisocietyldfisociety=""]

df 13326 obs. of 9 variables
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[ reached getOption("max.print") -- omitted 4502 entries ]

>
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First we have to do some data cleaning and if you look into the data you can see in the society
there are quite a few you know empty variables are there empty cells are there. So, we can
check how many empty cells are there by calling the extracting the society column equated to

quote unquote and then take the length of just df society ok.
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2
3 ## data cleaning df 13320 obs. of 9 variables
4

5 length(dfSsociety[df$society==""1)

6
7 ## 5502 instances the society velue is not cvailable. probably these co
8 stand alone house - but we don't know

9 ## we will not use society in our analysis

11 ## Hanle BHK

> length(df$society[df$society=""1)
[1] 5502
> View(df)

>
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So, this will give you all the cases where you have quote unquote kind of thing and then if
you just say length then it will give you. So, 51 5502 cases where society value is not
available. So, you can see it in this way we can write it down have a note then write it down
with a note in 5502 instances the society value is not available. We probably these are
probably these could be; these could be stand alone house, but we do not know ok. So, the

next thing is so, probably we will not use society in our analysis.

So, we will not use society as we did in Python we will not use society in our analysis as we
did in Python. So, I am not ok. Next is BHK and you can see most of these BHKs are you
know exactly like at the bedroom sometime BHK. So, we have to handle that. So, we have to

handling the handle BHK variable.
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So, how we do that first let us see how many unique BHK columns are there. It is written as

size I believe, ok. Yeah size correct.
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> View(df)

> urioe(@ssize femmE L muan
[1] "2 BHK" "4 Bedrcon” "3 BHK" "4 BHK" "6 Bedroom"

[6] 3 Bedroon" "1 BHK" "1 RK" "1 Bedroon” "8 Bedroon"

[11] "2 Bedrocm" "7 Bedrcom" "5 BHK" "7 BHK" "6 BHK"

[16] 'S Bedroom" "11 BHK" "9 BHK" i "9 Bedroon”

[21] "27 BHK" "10 Bedroom" "11 Bedroom" "10 BHK" "19 BHK"

[26] "16 BHK" "43 Bedroom" "14 BHK" "8 BHK" "12 Bedroom”

[31] "13 BHK" "18 Bedroom"

>

So, these are the BHK things.
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> df$BHK =NA
> View(df)
>
L

So, now what I will do as we did in Python we will create another column called BHK equal

to NA first. So, now there are 10th column there will be a 10th column with BHK all values

are NA just we created a placeholder, ok.
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13 unique(dfSsize)
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[31] "13 BHK" "18 Bedroom"

> df$BHK =NA

> View(df)

> n = nrow(df)

>n

[1] 13320

> df$size[1]

[1] "2 BHK"

> 7strsplit fixed  ogoa HTREE natcn
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Usage

o

Now, n equal to nrow of df is the number of row in the data set 13,320, ok. So, first thing we
will do is let us take the first case it is to quote unquote BHK right. Now, what I am going to
do I am going to called function called string, string split, ok. It split the elements of a

character vector, ok.
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> df$size[1]
[1] "2 BHK"
> ?strsplit
> strsplit(dfisize[1])
Error in strsplit(dffsize[1]) :
argument "split" is missing, with no default
>
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Split the Elements of a Character Vector

Description

sbsring pl it wik .

Usage
SRrmplit(s, split, fited = FALSE, parl - FALSE, useBytes « TASE

Arguments

3 charcter vetoreachsmentc wichs o basil. Oharinpts,
includinga it il e 4 ence,

chasce vecor(o sbjct whichcanbacowrced tosuen)contanin
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chascts. 1 apL . s ongth groto han', 15 -l kg .
logcl I TRIE. natcap it excl, thrvia sarogut axpessions.
Has prioty cverpor.

perl logl Snid Prcompae gerpsbe ssed?

it

tined

|

So, what it will do is string, (Refer Time: 06:25) string split 1 ok. Let me just first run this.
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11 ## Hanle BHK df 13326 obs. of 10 varibl..
12 Values

13 unique(dfssize) n 133201

14 dfSBHK =NA

15 n = nrow(df)

16

17 strsplit(ffisize[1]," ")
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> strsplit(df§size[1])
Error in strsplit(dfysize[1]) :

subsring pl it wikn o

argument "split" is missing, with no default Usage
> strsplit(dfSsize[1]," ") SUEpLIL(x, spLit, ficed = FALSE, parl = TALSE, useByios = AISE
(111 .
[ 2" "Bk

> df$size[l1]
[1] "2 BHK"

>

I have to give like by what they would split. So, now we can see. So, that this was my original

df size to BHK. Now, they splitted into 2 and BHK. So, now, but they have kept it as a list.
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So, we have to put it as a unlist. We have to put it as a unlist, ok.
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18
19-for(1 in 1:n){

20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1]
2}
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> unlist(strsplit(dfysize[1]," "))

Description

[1] "2"  "BHK" sbsiig split wilhn .
> unlist(strsplit(df§size[1]," "))[1] Usage
[13 2" SRreplit(s, spLit, Cixad = PALSE, pard « ALSE, usebytos = TALSE

> for(i in 1:m){

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

> View(df)

Ly

perl i Soud Prkomoatble egecpsbewsed?

Now, if you just put it as a unlist. So, the first element is two next element is BHK. Now,
what I am going to do and then if we just put say 1 then it will give me the first element
which is 2. So, now what I am going to do I am going to run it through this line basically over

the all cases 1 is to n; unlist and this will be like df dollar BHK on the ith cell and this will be

ith component. So, let us run this thing. It is done.
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Now, if I just go there you see it is filled up. But remember that when it was done it was

character.
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Description

sbsring spl it ik .
Usage

Surmpli(s, split, fited = FAISE, parl « FALSE, useBytes « TASE

Arguments
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So, if I just check the structure of the data set df.
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We will see BHK is kind of used as a is being stored as a character, ok.
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So, now what I am going to do df as a df dollar BHK as dot numeric df dollar BHK. I think

no problem. Now, if I just run this.
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- Splitthe Elements of a Character Vector

«
R r42
ve . Dessription
§ location @ chr "Electronic (ity Phase II" "Chikka Tirupathi" 'Uttara

halli" "Lingadheeranahalli” ... .
§ size © chr "2 BHK" "4 Bedroon" "3 BHK" "3 BHK' ... i

$ society . chr "Coomee " "Thearmp" "" “Soiewre" ... FEAPLISLEL Sy i SIMAR: Pt AR, Smaps S
§ total_sqft @ chr "1056" "2600" "1440" "1521" ...

$ bath cint 2523224436 ...

$ balcony vint 133111NANALINA ...

$ price ponum 39,1120 62 95 51 ...

§ BHK tnm 2433224436 ...

>

Now, you can see BHK is numeric no problem, ok alright. Next we have to if let us look into
the data set. So, BHK now size was split and you know put it into two and you know the size
of the like number numeric it was converted into numeric. Now, we have to look into the total
square feet now because if you can see total square feets are considered as a character

variable.

So, because there must there were lot of dash sign or you know very weird way of stored
values were done. For example, this one 3010 or 2100 to 2850 this 31 row ok. The 31 row

they have done it in a very way characteristic or string way of substituting the data, ok.
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NPTEL - doc_updats - RStudlia

5 1B o -

soceonson | 4 /-
17 unlist(strsplit(dfssize[1]," "))[L]

18
19-for(i in L:n){

20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1]

18}
2 str(df)

23 dfBHK = as.numeric(df$BHK)

24 str(df)

5 |

26 dfStotal_sqft[31]
7 1

51 (ot

Conole Terminal + Bakgnundjots

R R42.2 - -/Dovwkads Teuhog Rejrssion 0 Cusy o ITEL
ERTY o

i
§ society : chr
§ total_sqft : chr
§ bath :int
§ balcony Lint
§ price L num
$ BHK :num
> Viewn(df)

> df$total_sqft[31]
[1] "2106 - 2850"

>

IR T DEUIWI 2 DIN D DI

"Cocmee " "Thearmp" "" "Soiewre" ...

"1056" "2600" "1440" "1521" ...
2523224436 ...
133111NNLIN ...
39.1120 62 9551 ...
2433224436 ...

= oo Mstoy Comectons Gt Tutor

—

2 P - S 23u8 - | e
NPTEL

R ol nionmn

Data

df 13326 obs. of 10 varibl..

Values

i 133201

n 133201

B pon | pckages eip | Vews | rsnton )
o

R 5t omes ofa Crracar ot -

gt fase) [T —
Split the Elements of a Character Vector

Description

sobsing spl it wik .
Usage

Surmplit(s, split, fited = FAISE, parl - FALSE, uaeBytes « TASE

Arguments

3 charctr vctoreachsmentc wichs o basil. Oharinpts,
includinga it il ghe 4 ence,

SpLLL charcte votoor objetWch an b cocd 1) contaniny
{80l exprssis) unss 20 = TRUT) tousé orspiting 1 sy
alchesocau. npati f sgLi¢ as lerghh0, xis it nlosige
charscts. 1 apL 1. s ongth groto han', 1 -l kg .

fixed s TR e ap i+ axacl,oharisa sa og.r pxpssns.
Has prioty cverpor.

perl  logl Sonid Prcompate gerpsbe sse?

o

So, if you look into the df dollar total

way of doing data.

square feet 31 if you look into this it is

a very string
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‘o NPTEL - doc_updats - RStudia ;V.
LI ¥ - 0 oo e addns o L - N4
17 unlist(strsplit(dfssize[1]," "))[L] R+ ol nionmn NPTEL
18 Data
19-for(i in Lim){ df 13326 obs. of 10 varibl..
20 df$SBHK[i]= unlist(strsplit(dfisize[i]," "))[1] Values
A} i 13320L
22 str(df) n 133200

23 df$BHK = as.numeric(df$BHK)
24 str(df)

5

% dfStotal_sqft[31]] o e e | Pt =0
27 strsplit(dfstotal_seft,"=")

28 e Sooumerion

- Splitthe Elements of a Character Vector

Conole Terminal + Badkgrundjots =
R R422 - - Dovnkad Teuhog Rejrsion 0 Casyhto L

2 vuln CUIL L2 LDl TTIV L Description
§ balcony tint 133111NANALINA ...
$ price S 391120 62 95 51 .. S
§ BHK it 2433224436 ... e
» Vien(df) SLEepLit(n, L, fhrod - PASE, pard « IALSE, useByies < TLSE
> df$total_sqft[31] Aroumard
[1] "2100 - 2850" X chuclr el aach donentc wicis bt Oherinpts,
g it il gh 4 e
> strsplit(df$total_sqft. SpLIL chact et o bt Wi can b coead tosuc ot
plit(dfstotal_sq7t) priorhertrlre otk 8
Error in strsplit(dfStotal_sqft) : e s pata fop1t by rgh. sttt
= ‘characters. I spL it has length grester han 1, 1is n-Cycled alceg .
argument "split" is missing, with no default s g ::uc:]:uml,,mmu,mmmsmmmmw
ity ovrpar
i perl  logical. Shoud Perl-comoatle segesps be used?
L

So, now what we can do? We can just say ok string split df dollar total square feet, ok. I have

to give up yes we have to give a say dash right.
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‘000 NPTEL - doc_updats -
-1+ B 38| [A crovatmam || § oI E- sitn -
& st
i Osomceonsan | Q /'« ot
17 unlist(strsplit(dfssize[1]," "))[L]
18

19-for(i in L:n){

20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1]
2}

22 str(df)

23 df$BHK = as.numeric(df$BHK)

24 str(df)

25

26 dfstotal_sqft[31]|

27 strsplit(dfitotal_saft,"-") ¢

28

618 T oe)
Conole Teminal + Badkgnundjots

R R422 - -/Dowricads TeathogRejesionsn st NTEL
[NEZTIN)

[1] "1206"

[[999]]
[1] "1255"

[[1000]]
[1] "2112.95"

[ reached getOption("max.print") -- omitted 1232¢ entries ]
>

Rtudio

- 5o -

R

NPTEL

oot sy Comecions Gt Tutorl -0

Camue- o e

2 o -
R+ ol nionmn -

Data

odf 13320 obs. of 10 varigbl..
Values

i 13320L

n 133201

P po pckges g | Vews | resntion -0

X
P e——
it o fr—

Split the Elements of a Character Vector

Description

sbsring pl it ik o,

Usage
SeempLitis, L, thred = TAISE, parl « IALSE, ussbyses = TLSE
Aaguments

X actrvetoraach domenc wlicis o bl Oerinpts,

Includinga it il ghe 4 ence,
chasce vecor(o sbjct whichcanbacoirced osuen)contann
{80l expressis) unss 20 = TRUT) tousé orspiting 1 sty
mlchesocau npatir f s i¢ has ergthO, x s it ntosige
charicts. apLi. s ongh groto han 1, 1 -ccld kg .
logcl I TRIE. natcap it el thrvisa sarogir axpessions.
Has prity cverpor.

Togal. o P ccmpatle egeps b ssad?

it

tixed

perl

|
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. NPTEL- doc_updats - RStudia ~

= A
samamion | Q 7 +un s

17 unlist(strsplit(dfssize[1]," "))[1] RIS

18

19-for(i in Lin){ df 13326 obs. of 10 varibl..

20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1] Values

2} i 13326L

22 str(df) n 1332601

23 dfSBHK = as.numeric(df$BHK)
24 str(df)

5

% dfstotal_sqFt[31] P pon | pckges g | Vewe | rsntion -0
27 Btrsplit(dfstotal_seft[31],"-") [

28 st pase) R Doumentton

- Splitthe Elements of a Character Vector

Description

> df$total_sqft[31]

[1] 12100 - 2850" bivboipieh s

> strsplit(dfStotal_sq?t[31],"-") e

[1] "2100 " " 2850" s

.
i v

fied g NTRUE natc
Has ity verpor
perl g Soud Prkomoatble egecpsbewsed?

Of course not this is I have to say 31. Sorry about that. So, this is my df 31 and then if I string
split. So, by the dash it was splitted. The first element was 2100 and the second element was
2850, but both are character and it included some space and it was kept in screen. So, let us

put it in some dummy variable, ok.
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‘000 NPTEL - do_update - RStuda 1 o
0+ Qg B G & (» cotemon || § |G- i - L - g

e 1 Csomceontan &/« atn | - T 2 o - 2ome . f e @
17 unlist(strsplit(dfssize[1]," "))[L] R+ ol nvionmn NPTEL
18 Data
19-for(i in Lim){ odf 13320 obs. of 10 varigbl..
20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1] odumvar  List of 1
a-} Values
22 str(df) i 133261
23 df$BHK = as.numeric(df$BHK) n 133201
24 str(df)

5

26 dfStotal_sqft[31] e T L e =0
27 dumvar = strsplit(df$total_sqft[31],"-") frera————

8 it fase) R Dosumentaton
w1 e i

Consoe | Temioa | Backgoandobs _ - Splitthe Elements of a Character Vector
LI —rm——

Li) Livv - cosv Description
> strsplit(df$total_sqft[31],"-")

[ bsrog pl it b,

[1] "2100 * " 2850" usage

StEpLit(n, L, fhiod - PASE, pard = IALSE, useByies < LSE
> dumvar = strsplit(df$total_sqft[31],"-") Arguments

> duiivar § okt d i e O

1 SpLLL charcter vtoor objetWch an b e 1050 contnny
(S0l e s v = TR} ous ot aptng ey

alchesocau npatir f s has ergthO, x s pit ntosige

(1] 2100 " * 2850 e ket
T ———
s sy oo
# serl gl Soud Pkl egecp o ad?
L

So, let us put it in some dummy variable.
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- + ados +

© i

20 dfSBHK[i]= ;m’hst(str'split(df{sue[i],“ "N[1]
21}

22 str(df)

23 dfSBHK = as. numeric(df$BHK)

24 str(df)

25

26 df$total_sqft[31]

27 dunvar = strsplit(dfétotal_sqft[31],"-")
28 b.mvur = unlist(dunvar)

29

30

Conole Teminal + BakgrandJots
R RA422 . /Dol Texhig Rersion ad Ca o ITL.
L) cave (X817

> dumvar = strsplit(df$total_sqft[31],"-")
> dumvar

[[11

[1] "2100 " " 2850"

> dumvar = unlist(dumvar)

> dumvar

[1] "21061" " 2850"
>
L

And then first let us unlist the dummy variable; unlist the dummy variable. Now, it has the

souce +

R

e e m NPTEL
Data

df 13326 obs. of 10 varigbl..

Values

dumvar  chr [1:2] "2100 " " 2850"

i 133201

n 133200

Fles Pous Fickges Wip Vews Freenton =
@

[P —
gt ) [T ——
Split the Elements of a Character Vector

Description

subsing pl it wikn o,

usage
SLEpLiL(n, L, fhiod < PASE, pard « IALSE, useByies < LSE
Hrguments

% chactr vl aach donentc wicis s bt Oherinpts,

Includinga it il ghe 4 ence,

chasce vecor(o sbjct whichcanbacowrced osuen)contan

Ul epressicns) s Rut) touseforspiting 1 sty

malchesocas. npatu f sgLi¢ as lrghhd, x s it nlosige

charicts. apLi has ongth grotor han', 5 o-ccld kg .

logcl I TRIE. nacap it el thrvia sarogur axpessions.
vy over po L.

i

perl  logl Sod Prcompate gerpsbe ssed?

two element as a vector, but it both of them have some white space added to it.
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NPTEL

somaanan | 4 /
20 dfSBHK[i]= unlist(strsplit(dfisize[i]," "))[1]
21}

22 str(df) df 13326 obs. of 10 varigbl..
23 dfSBHK = as. numeric(df$BHK) Values

24 str(df) dumvar  chr [1:2] "2100" "285¢"

25 i 133201

26 df$total_sqft[31] n 13320L

27 dumvar = strsplit(dfStotal_sqft[31],"-")

28 dunvar = unlist(dunvar) oo o T T T .
29 dunvar| = trimys(dumvar) T e el — 1
30 ey

31 s pase ADozumention
b i
. Remove Leading/Trailing Whitespace

conole
q Ri22
LLLly
[1] "2100 " " 2850"

g andor allng hitespac fomcharact srings.

Usage

> dumvar = unlist(dunmvar) tednv(x, vhich « ¢ whitespice
> dumvar Arguments

[1] "2100 " " 2850" .

> Ptrims il

> dumvar = trimws(dunmvar)

> dumvar L

[1] "2100" "2850" .

> sy S0, *%, +, ATL = TRUE), 8, PCRE by o exprssions

o

So, what we will do? We will just trim the white space, ok. We will trim white space, ok. So,
you can question mark trim white space yeah you see remove leading or trailing white space

that is called trimws. So, now if you run it you can see that you know the white space are

removed and it just one single element.
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‘o NPTEL - doc_updats - RStudid 3

o i

soceonsme | 4 /
24 str(df)

5|
26 dfstotal_sqft[31] | df 13320 obs. of 10 varigbl..
27 dunvar = strsplit(df$total_sqft[31],"-") Values
28 dunvar = unlist(dumvar) dumvar 2475
29 dunvar = trimws(dunvar) i 13320L
30 dunvar = as.nuneric(dumvar) n 133201
31 dumvar = nean(dumvar)
2
P pon | pckges g | Vews | resntion -0

33

s ase) R Doumentton

"
-~ Remove Leading/Trailing Whitespace

)R vy De tion

[1] "2100" "2850" aing ndor g hisspac fomcharact sTings.

> dumvar = as.numeric(dunvar) Usage

> dumvar teirs 1, which < ¢ whitespice
(1] 2100 285 Arguments

> dumvar = mean(dumvar)

> duiar - e

[1] 2475 basehmte,

> df$total_sqft[31]

[1] "2100 - 2850" et

> Inrsay S0, **, +, ATL = TRUE), 8, PCRE b oy exprssions

€

Now, what you can do what we can do is we can convert it to numeric, ok. And then we can
take the mean of the 2 2475 is the number. And then what we can do we can just do the same

operation over all 1 because for example, this is the one.
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And then if I just run it through say 30. It is 1025. Now, if I run it through in this is perfectly

fine.

0. HBIe oo B e ads e
© i
soceonsme | 4/ +
24 str(df)
5

26 dfitotal_sqft[31]

27 dunvar = strsplit(dfStotal_sqft[31],"-")
28 dunvar = unlist(dumvar)

29 dunvar = trimws(dunvar)

30 dumvar = as.numeric(dumvar)

31 dumvar = mean(dumvar)

2

3

34 dfStotal_sqft[3¢]

35

Comol e badgrond ot

B T
> dumvar

[1] 2100 2850

> dumvar = mean(dumvar)
> dumvar

[1] 2475

> df$total_sqft[31]

[1] "2100 - 2850"

> df$total_sqft[30]

[1] "1025"

>

NPTEL - doc_updats - RStudlia

oun

souce +

R

ar- f’%

2 P - 2w e
e M Glowl Evronmnt + NPTEL
Data
df 13320 obs. of 10 varigbl..
Values
dumvar 2475
i 133201
n 133201
s P pckges g | Vews | rsntion -0

y

R RanousLessg g hspce

s rase) Rooaumension
Remove Leading/Trailing Whitespace

Description
Femove aadng andor rallig whitsspace fomcharact srngs.

Usage

teirs 1, which < ¢ whitespice
Arguments

f a shancter vctor

unicn achanctr sting spesiying yhethr o remore bothescng sndtraing
htespaca o), or ol lading (Lot ol 'c{3ht). Can
baastrvater,

“wspice” see Dealsforatenatvesto h coal.

Detils

ey, gup(re, ¥, parl = . PCRE bra o axgrossions
= e s 4
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‘o NPTEL - doc_updats - RStudis 3
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somaenson | Q % o an | — 2 P mpun o Some e f e

B e | ot v + NPTEL
34 dftotal_sqft(30] Data :

35 dunvar - strsplit(dfStotal_saft[30],"-") df 13320 obs. of 10 variobl..

36 dumvar = unlist(dunvar) Val.ues

37 dunvar = trimws(dumvar) dumvar 1025

38 dumvar = as.numeric(dumvar) 1 133261

39 dumyar - mean(dumvar) n 133200

40

4 P pon pckges g | Vews | rsntion )
42

8 Aot e

s s ) [T e——
LT i

ComoleTerminal - BacgroundJobs -~ Remove Leading/Trailing Whitespace

R 1422 . -/ Tenthn e 1 Claon T

Li) Livv - cosv Description

> df$total_sqft[30] Formove eaing anclorvang whitspace fom charace srings.

[1] "1025" Usage

> dumvar = strsplit(df$total_sqft[30],"-") teims s, which < ¢ itespice

> dumvar = unlist(dunvar) Jeguments

> dumvar = trimws(dunvar) . achanctr vetor

> dumvar = as.numeric(dunvar) hien achancis sing spasiyog whtr 0 s o lscng g

‘whitespacs (defaul) o only leading (*Le!+."| or railng (*riht). Can

> dumvar = mean(dumvar) baabbravated,

> dumvar “wspice” see Dealsforatenatvesto h coal.

(1] 105 et

# Intermaly, gub(re, **, *, perl = TRUE), Le, CRE lbary roguy expressions
L RN AL Dl Al i

I just convert it to numeric that should be fine, but if I just even if I run it through this process

then it is just still 10020 , 1025 square feet. So, I can run this operation through the entire

thing ok.
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somamion | Q
42-for(1 in Lin){
43 #dfStotal_sqft[i]

44 dumvar = strsplit(dfStotal_sqft[i],"-"
45  dumvar = unlist(dumvar)

46 dumvar = trimws(dumvar)

47 dumvar = as.numeric(dumvar)

48 dumvar = mean(dunvar)

49 dfftotal_sqft[i] = dumvar

@2 sion
UIILULUL3Y I LLL]

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

dunvar = trimws(dumvar)

dunvar = as.numeric(dumvar)

dumvar = mean{dunvar)

+  dfStotal_sqft[i] = dumvar

NPTEL- doc_updats - RStudlia

There were 46 warnings (use warnings() to see them)

> View(df)

>

For iin 1 is to n. So, let me just copy this and paste it and ok I do not need this guy. I just
need to put i here and then into finally, df total square feet i you just put this dummy variable
and then you are done essentially. So, let me run this operation there 46 warnings, but you can
see that now more or less there being there are no much. So, those 31 is 2475.754. So, now

most of the cases have been taken care of no dash business are there. So, there is a big

problem solving.

y‘}
NPTEL
df 13326 obs. of 10 varibl..
Values
dumvar 550
i 133201
n 133201

s Pckges Wlp Views Preenton =

s ase) R Doumentton

. Remove Leading/Trailing Whitespace

g ndor g hisspas fomcharact sTings.

Usage

teirs 1, which « ¢ whitespice

Arguments

Detils

ey, gub(r, , #, pard = 7RUE), e, PCRE lora)ropuly exprssions
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But still if you look into the structure of the df I think I have to just check whether it is

total character.

0. @ HEIE (40w B e aa e
o el
sononsmn | & oun
42-for(1 in L1in){
43 #dfStotal_sqft[i]
44 dumvar = strsplit(dfStotal_sqft[i],"-")
45 dumvar = unlist(dumvar)
46 dumvar = trimws(dumvar)
47 dumvar = as.numeric(dumvar)
48 dumvar = mean(dunvar)
49 dfftotal_sqft[i] = dumvar
50-}
51 str(df)
52 I
53

21 (ot
Conoe Terminal - BakgnundJots

LI R ——rr——]
ve ..

§ location @ chr "Electronic (ity Phase II" "Chikka Tirupathi" 'Uttara
halli" "Lingadheeranahalli” ...

§ size  chr "2 BHK" "4 Bedroon" "3 BHK" "3 BHK" ...

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

§ total_sqft : chr "1056" "2600" "1440" "1521" ...

$ bath tint 2523224436 ...

$ balcony tint 133111NANALIMNA ...

§ price ©onum 391120 62 95 51 ...

§ BHK cnum 2433224436 ...

>

‘o NPTEL - doc_updats - RStudia

souce +

R

~~
b §%_
o P et sue - e
e Glow Evronmnt + NPTEL
Data
df 13326 obs. of 10 varibl..
Values
dumvar 550
i 133201
n 133201

Fles Bous Fickges ip Vews  Freenton
@
R RenousLessg T Whspce

s pase) Rocaumension
Remove Leading/Trailing Whitespace

Description

Femove aadng andr allig whitsspace fomcharact srngs.

Usage

teirs 1, hich < ¢ whitespice
Arguments

f a shancter vctor

unich achanctr sting spesiying vhethr o remose bothescng andraing

htespaca o) or ol lading (Lot or g 'c{3ht). Can
basotrovater,

“wiospice” see Dealsforatenatvesto h coal.
Detils

ey, gub(r, ¥, parL = 7RUE), e, PCRE lora)roply exprssions

M

still
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42-for(1 in Lin){ R | Clol rronmont - NPTEL
43 #dfStotal_sqft[i] Data
44 dunvar = strsplit(dfStotal_sqft[i],"-") df 13320 obs. of 10 varigbl..

45 dunvar = unlist(dumvar) Values

46 dumvar = trimws(dumvar) dumvar 550

47 dumvar = as.numeric(dumvar) H 133200

48 dunvar = mean(dunvar) n 13320L

49 dfftotal_sqft[i] = dumvar

50-}

S1 ste(df) It ~ ] -0
52 dfitotal_sqft = as.numeric(dfstotal_sqft) [T pe——

53 s ase) ADomention
S5 o) i

. Remove Leading/Trailing Whitespace

Conole Teminal  BakgnundJots =

R R422 . - Dovnkads Texhng Rejrsion 0 syt ITEL
3

LI nl.\ugwn:: UL Description
§ size © chr "2 BHK" "4 Bedroom" "3 BHK" "3 BHK" ... Fommove eading anclorvalng hitspace fom charace srings.
$ society i chr "Coomee " "Theanmp" " "Soiewre" ... Usage
§ total_sqft : chr "1056" "2600" "1440" "1521" ... trimvacx, vhich = ¢ whitespics
$ bath Lint 2523224436 ... .
$ balcony tint 133111NANALINA ... . O
Sprice i 39.1129629551 .. e e e 1
$ BHK toum 2433224436 ... vasthnated
> df$total_sgft = as.numeric(df$total_sqft) “iespice” soe Dealsforaenatvesto h coal,
> Vien(df) _—
d ntermaly, gub(re, ", *, perl = TRUE), Le, CRE lorary roguy expressions
L e P AR LS Sl Al i

i\‘ Mm

So, what we have to do? We have to say ok boss we need to put as dot numeric alright. And

now we can see probably they have indeed gone into as dot numeric ok.
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44 dunvar = strépht(dﬂtotul,sqftLlJ,"-“)
45 dumvar = unlist(dumvar)

46 dumvar = trimws(dumvar)

47 dumvar = as.numeric(dumvar)

48 dunvar = mean(dunvar)

49 dfftotal_sqft[i] = dumvar

50-}

51 str(df)

52 dfitotal_sqft = as.numeric(dfStotal_sqft)
53 1
54 str(df)
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NPTEL
df 13326 obs. of 10 varigbl..
Values
dumvar 550
i 133201
n 133201

Fles Pous Fickges ip Vews  Freenton o

e

s ase)

ADoumention
. Remove Leading/Trailing Whitespace

sription

$ location : chr "Electronic (ity Phase II" "Chikka Tirupathi" "Uttara g ncor o whiespace fomcharacts rings.
halli" "Lingadheeranahalli” ... Usage

§ size  chr "2 BHK" "4 Bedroon" "3 BHK" "3 BHK" ... teims (s, which « ¢ iteapice
§ society ¢ chr "Cocmee " 'Theanmp" "" "Soiewre" ... -

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

$ bath tint 2523224436 ... wnien

$ balcony vint 133111NANALINA ...

§ price cnum 39,1120 62 95 51 ...

§ BHK tnum 2433224436 ...

Deils
>
ey, gub(r, *, #, parL = 7RUE), Lo, PCRE Iora)ropuly exprssions

So, total square feet is now numeric. So, this is a big problem solving. Next we have to
handle the location ok. So, location was location is very important and we have to handle the
location. Why? Because there are few location few new quite a few location where the

number of instances were very few.
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47 dumvar = as.numeric(dumvar)
48 dumvar = mean(dunvar)
49 dfStotal_sqft[i] = dumvar df 13320 obs. of 10 varigbl..
50-} Values
51 str(df) dumvar 550
52 dfStotal_sqft = as.numeric(df$total_sqft) i 133200
3 n 133201
54 str(df)
55 |
. B pon pckges g Vews | rsntion 5
56 table(df$location) = =
57 I =
58 s pase [
w1 o) i
ool | oo ¢ | agrmnd o _~ Remove Leading/Trailing Whitespace
R 1422 oy tescgy st
& Description
Rajiv Gandhi Nagar Fomnove eaing anclor vang hitspace fom characer srings.
€ Usoge
Rajiv Nagar winas, wien - ¢ witancs
B¥| Arguments
Ramagondanahalli ashanca vetor
50 wnieh achanctrsting pacngvheber b e oiecngndising
‘hesoce ooy ndag (et o i ('L ).Con
Ramakrishnappa Layout et . ot
7 “wspice” soe Dealsforatematvesto he coal.
[ reached getOption(“max.print") -- cmitted 306 entries ] _
% | oy s, =, . pord = w01, R o oxprosions
L S = RN LS Sl i

So, how to handle it? df dollar location and first what we can do? We can just say table. So, it

will give me a table of each location how many instances are there.
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51 str(df)
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53
54 str(df)
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% sum(table(df$location)) [
57
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Rajiv Nagar
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Ramagondanahalli
50
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[ reached getOption("max.print") -- omitted 306 entries ]
> sum(table(df$location))
[1] 13326

>
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each locations are there.
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Values
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i 133201
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Remove Leading/Trailing Whitespace

Description
Femove aadng andr g whitsspace fomcharact srngs.
Usage

teirs x, hich < ¢ whitespice

Arguments

f a shancter vctor
wnich 3 chancter stingspesiyigvhethr o remore bothescng andraing
htespaca s or ol lading (Lot or g 'c{3ht). Can
basbtrovater,
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So, if I just say sum it will give me 13,320 you see, but I do not want it. [ want the table in
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47 dumvar = as.numeric(dumvar)

48 dumvar = mean(dunvar)

49 dfStotal_sqft[i] = dumvar

50-}

51 str(df)

52 df$total_sqft = as.numeric(dfStotal_sqft)

53

54 str(df)

55

56 bort table(dfslocation))

57
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Akshaya Vana
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[ reached getOption("max.print") -- omitted 306 entries ]
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Remove Leading/Trailing Whitespace

Deszrption

Famoe aaing ndor e witespacefomcharct s,
Usage

iy, i < ¢ whitespice
Aeguments

f a shancter vctor

unien achanctr sting spesiyig whether o remore bothescngandaing
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basbtrovate,
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And then I can just sort them.
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47 dumvar = as.numeric(dumvar)
48  dumvar = mean(dumvar)
49 dfStotal_sqft[i] = dumvar
50-}
51 str(df)
52 dfStetal_sqft = os.numeric(df$total_sqft)
53
54 str(df)
55
56 lloctn = sort(table(df$location))
57

s (oplee
Comle Turminl - Bactgromnjobs

R RA22 . ~DovelousTexchig Rersson 1 Csicton NPT/
LU wunuen

7

1st Block HRER Layout
8
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[ reached getOption("max.print") -- omitted 3@6 entries ]

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

>
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Ko Glol Ervrowmen + NPTEL
Data
df 13320 obs. of 10 variabl..
Values
dumvar 550
i 13320 |
Toctn "table’ int [1:1306(1d)] .
n 13320L
s [T — .~
%
[ —
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st

Remave Leading/Trailing Whitespace
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Usage
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.
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Detals

ety g et

perl = TUE) L9, FORE Ivaryrogar oxpossions
oAl S 4

And let me put it in some variable or some object loctn location ok.
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47 dunvar = as. /umemc(dumvur')
48 dumvar = mean(dunvar)

49 dfftotal_sqft[1] = dumvar
50-}

51 str(df)
52 df$total_sqft = as.numeric(df$total_sqft)
53

54 str(df)

55

56 loctn = sort(table(dfSlocation))
57 head(loctn)

s |

SE1 (oo
Conole Teminal - Bakgrundjots
R RA22 - -/Dowricads TeathogRegesionsn st NTEL

> head(loctn)

Anekal  Banaswadi Basavangudi Bhoganhalli

1 1 1 1 1
ittanodu
1
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20 P - e o e
e 2 Glowl Evronmnt + NPTEL
Data
odf 13320 obs. of 10 varigbl..
Values
dumvar 550
i 133201
Toctn "table' int [1:1306(1d)] ..
n 13326L
P pon pckges g | Vews | resntion -0
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X
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Remove Leading/Trailing Whitespace

Dessription

[ ——————

Usage

teimace, vhicn = ¢ty s ), hitespice
Arguments

' fs—

unicn achanctr stingspesiyig vhether o remore bothescngandaing
iiespacs (), or oy lading ('Lee”| o ralg (‘e 38t). Can
basotrovate,

“wspice” see Dealsforatenatvesto h coa.
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48  dumvar = mean(dunvar)

49 dfftotal_sqft[i] = dumvar df 13320 obs. of 10 varicbl..
50-} Values

51 str(df) dumvar 550

52 df$total_sqft = as.numeric(dfStotal_sqft) i 133201

o) Toctn "table' int [1:1306(1d)] ..
54 str(df) n 13320L

55

56 loctn = sort(table(dfSlocation))
57 head(loctn,10)
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. Remove Leading/Trailing Whitespace

« =
B Destton
Famn o i whitspacefomcharct s,
Anekal Banaswadi Usage
1 1 1 i, hieh - ¢ whitaspacs
Basavangudi Bhaganhalli ittamadu Jegquments
1 1 1 L
Sector 1 HSR Layout Whitefield 1 Annasandrapalya e D
1 1 1
1 Giri Nagar ivespice” see Deasforaenatvesto h coal,
1

ey, gub(, ¥, parL = 7R}, e, PCRE lora)ropuly exprssions

And so, if you just say head of loctn then it will be like few first few maybe 10. These are all
places where you have only one instance. So, these are the cases where you have only single
instances and there are one instances where you have no space like location is not known. So,

you just have some quote unquote kind of thing.

So, what we can do wherever the location is belongs to this say Anekal or any one Giri Nagar
or something the location is less than say 10 or 20 or 15 some number. We consider is or say
20 let us take 20 then we will consider it as that we do not have enough instances in those

case we will put it into others ok. So, how can we do that?



(Refer Slide Time: 17:48)

‘e0e NPTEL - doc_update - RStudio g,
o9& 3 018]s e ELETD e f%
somcaonsan | § /o o P— 2 Pmpnous - O 2sue . f e
49 dfStotal_sqft[i] = dumvar (O Y r— NPTEL
50:} Data
51 str(df) df 13320 obs. of 10 variabl..
52 df$total_sqft = as.numeric(df$total_sqft) Values
3 dumvar 550
54 str(df) i 133200
% loctn  'table' int [1:1306(1d)] .
56 loctn = sort(table(dfSlocation)) n 133201
57 head(loctn,10)
% (5 2 D [ U (e -0
59 df$location[3] [T Tra—
1) s ase) [
5 g i
Comae | i gt -~ Remove Leading/Trailing Whitespace
R 1422 /o Texh Refesion 1 Cson MTEL
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1 1 1 Femove aadng andr rallag whitsspace fomcharact srngs.
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[1] "Uttarahalli" Datiti
= sy S0, **, +, ATL = TRUE, 8, PCRE b oy exprsions
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So, let us take one particular location say 3 ok on the third case is Uttarahalli.
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50-}
51 str(df) df 13320 obs. of 10 varigbl..
52 df$total_sqft = as.numeric(dfStotal_sqft) Values
3 dumvar 550
54 str(df) i 133201
% loctn  ‘table' int [1:1306(1d)] -
56 loctn = sort(table(dfSlocation)) n 13326L
57 head(loctn,10)
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58 |
59 loctn[df$location[3]]
[7) L
w1 o) "
Gt ‘l = Remove Leading/Trailing Whitespace
@ R422 . -omiads
4 L 4 Description
Sector 1 HSR Layout Whitefield 1 Annasandrapalya Fomove eading anclor valng hitspace fom charac srings.
1 1 1 Usage
1 6iri Nagar trima (s, which - ¢ whitespice
1 Arguments

> dfSlocation[3]
[1] "Uttarahalli”
> loctn[df$location[3]]
Uttarahalli
186

>
€

Detils

ey, gub(r, ¥, parL = 7RUE), e, PCRE Iora)ropuly exprssions

Now, in the location; so, this is the name of the case in the location table if I just put that guy
186; that means, out of 13,320 cases instances there are 186 house, which belongs to the

location Uttarahalli ok.
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51 str(df) df 13320 obs. of 10 varigbl..
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55 Toctn "table' int [1:1306(1d)] ..
56 loctn = sort(table(dfSlocation)) n 13320L

57 head(loctn,10)
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59 ## if(Loctn[df§location[3]]<20)¢fSlocation[3]="others"
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Now, if what we will try to do? We will try to secure that good boss if this location is say less
than 20 then we will say this location as others ok. This is something what we will trying
want to do, but we do not want to do it here we will do it in a little bit more fashionable way.
We have to also take care of one problem that there is a one quote unquote thing is there. So,

and how location table is handling this guy? So, if I just say df location.
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52 df$total_sqft = as.numeric(dfStotal_sqft)
53
54 str(df)
55

56 loctn = sort(table(dfSlocation))

57 head(loctn,10)
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59 |“/e‘ if(loctndf$location[3]]<20)c¢fSlocation[3]="others"
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61 dfflocation[dfSlocation==""] I
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1 Giri Nagar
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> df$location[3]

[1] "Uttarahalli"

> loctn[df$location[3]]
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Uttarahalll ‘whitespaca (dsfaul), or only leading (*1e¢ * or raling (*rizht"). Can.
186 Soaenmte,
> df$location[df$location=="" v spice”. 50¢ Dt o aematvso the cfau
[1] " Details
>
e

If T just say df location equal to quote unquote and df dollar location, ok. So, there is one case.
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52 df$total_sqft = as.numeric(dfStotal_sqft)
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54 str(df)
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56 loctn = sort(table(dfSlocation))

57 head(loctn,10)
58

60 |

61 loctn[df$location[df$location=""]]
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[1] "Uttarahalli"
> loctn[df$location[3]]
Uttarahalli

186

> df$location[df$location==""

"

> loctn[df$location[df$location==""]]

<NA>
NA

>
L
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Usage
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Now, if I just put it there if I just put it there then it is a NA; that means, and we have to; that
means, handle NA inside the if condition and that could be a bit of a challenge that could be a

bit of a challenge.
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59 # 17 (loctn[df$location[3]]<20)dfSlocation[3]="others" RIeE
)
61 loctn[df$location[df$location==""1] df 13326 obs. of 10 varibl..
62 Values
63 for(i in 1:n){ dumvar  Named int 30
64 dumvar=loctn[d*$location[i]] i 1332601
65 if(is.na(dumvar))dfSlocation[i]=="0thers" loctn "table' int [1:1306(1d)] ..
66 else if(dumvar<2@)dfSlocation[i]=="0thers" n 133201
67} -
68 1
69
I - frow—"
@ =
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L
> loctn[df$location[df$location==""]]
<NA>
NA

> for(i in Lin){

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

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

> Vien(df)

>

So, there will be one NA that we will encounter. So, let us you know try to handle it foriin 1
is to n. First thing what we will do? We will take the location of the ith instances and put it
into the location table and we will see what is the count give me the count and that count I

will put it as a dum variable. So, either it will give me NA or it will give me an some number

ok.

So, if dum variable is dot na then we will say ok boss in this particular case you just put
others. Else if dum variable is less than 20; that means, the number of instances in the entire
data set for that particular location is less than 20 then also you put it others else you just
leave it there you do not worry ok. So, you know if I just run it, it run very fast and you see if
there any others have come there may be one or something, ok we will see. So, at least I think

the location thing is now kind of ok.
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68 i 133260

69 Toctn "table' int [1:1306(1d)] ..
70 ### split the data into train and test m 9324

1
A }nf— ceiling(n*@.7)
73

‘‘‘‘‘ pase) R Doumentton
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« =
e Desrton

> for(i in 1:n){ Famove sacig indorvang wiespace fom chract srings.

+  dumvar=loctn[df$location[i]] Usage

+  if(is.naCdunvar))df$location[i]=="0thers’ trimn s, hich - ¢ hitsspice

+  else if(dunvar<20)df$location[i]=="0thers" Arguments

+}

> View(df)

> m = ceiling(n*0.7)

>m blece” 00Dt forakanatuesto el

[1] 9324 Details

d Ity S0, *%, +, ATL = TRUE, . PCRE by oy exprsions

4

We as most of the data cleaning thing has been done. Now, we will do the model training. So,
let us split the data in train and test. Split the data into train and test ok. Split the data into
train and test. Now, so, the first thing I will do m equal to ceiling n is to 0.7 ok. So, that will
give me. So, out of 13,320, 3 9324 instances we will take as a test data set sorry training data

set. We will take it randomly and rest we will take it as a test data set.
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> View(df) Arguments
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[1] 9324 ’

> sanple(1:10002,1) e space’, s Detal o afarmatves o ho Sl

[1] 7516 Details

& iomaty e, DO = TR L. PORE oy s xprosions

L =

R

So, we have to first set the seed. So, how we will do that? So, typically the way we do it I do
itis 1 is to say 10,000 I just draw one sample all I need 7526.



(Refer Slide Time: 23:31)

.
0

€

Q- B el hdas e

6 else 1f(dumv£r- 20)dtSlocation[1=="0thers"
67}

68

69

70 ### split the data into train and test
1

72 m = ceiling(n*0.7)

73 set.seed(7526)

74 idx = sort(sample(L:n,m,replace = F))
75|
76
7

1

R R422
¥

> Vien(df)

> i = ceiling(n*0.7)

>m

[1] 9324

> sample(1:12000,1)

[1] 7526

> m = ceiling(n*0.7)

> set.seed(7526)

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

>

And that I will set up as a seed. Then what I am going to do? I am going to draw sample from
1 is to n, m, many sample and replace equal to false and then I must do a. It is a one time sort
do not worry about that one time sort is fine and I just do idx. So, these are the idx I am going

to draw and if you use the same seed you will get the same data set same split exactly my

result.

NPTEL- doc_updats - Rstudlia

df
Values

dumvar

i

idx

loctn

s Pckges Wlp Vews Presenton =

13326 obs. of 10 varibl..

Named int 30

133201

int [1:9324] 124579 .
"table' int [1:1306(1d)] ..
9324

s ase)

Description

Usage

teirs 1, which < ¢

Arguments

spactyng e
iiespacs (o), or oy o
baabtrvater,

R Doumenttion

. Remove Leading/Trailing Whitespace

g andor allng hitespac fomcharact srings.

whitespice

“Wospice” see Deal ol

Deils

ety g,

*, %, parl = RUE) Lo, PCRE lbraryropuly oxprossions
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6o else 1f(duw£r-:£b)atMocatiom1 |=="0thers"
67}

68

69

70 ## split the data into train and test

1

72 m = ceiling(n*@.7)

73 set.seed(7526)

74 idx = sort(sample(1:n,m,replace = F))
75 df_train = df[idx,]

76 df_test = df[-id,]

> sample(1:19000,1)

[1] 7526

> m = ceiling(n*0.7)

> set.seed(7526)

> idx = sort(sample(1:n,m,replace = F))
> set.seed(7526)

> idx = sort(sample(1:n,m,replace = F))
> df_train = df[idx,]

> df_test = df[-idx,]

>

NPTEL- doc_updats - RStudia

df_train 9324 obs. of 10 variables

Values
dumvar  Named int 30
i 133201

idx int [1:9324)124579..
Toctn "table' int [1:1306(1d)] ..
m 9324

s Pckges Wlp Vews Preention =0

s ase) R Doumentton

Remove Leading/Trailing Whitespace

aing ndor g hiespac fomcharact sTings.

Usage

trirs 1, hich « ¢ whitespice

Arguments

nien spa
iiespacs (o]
baaotrovater,

“Wespice” soe Deal ol

Detils

ey, gub(, ¥, parL = 7RUE), e, PCRE lora)ropuly exprssions

N

i

And your result will be same. So, df train will be df with these idx comma. So, these are the
row values and column values all columns will come in and df test will be minus of these idx.
So, now this is df train ok and this is df test, ok alright next what I am going to do is we are

going to fit our first model mod!1 Im price.
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68 NPTEL
(]
70 ##% split the data into train and test df 13320 obs. of 10 variabl..
1

df _test 2996 obs. of 10 variables

72 m = ceiling(n*@.7) df_train 9324 obs. of 10 variables

73 set.seed(7526)

Values
74 idx = sort(sample(L:n,m,replace = F)) dumvar  Named int 30
75 df_train = df[idx,] i 133201
76 df_test = df[-idx,] e
P pon | pckages g | Vewe | rsntion -0
7 B
78 modl = Im(price ~ total_sqft + crea_type + balcony + BHK ) sonTrang s «
Y] s rase) R Dosumentton
o wiw
con

Badgroundots _~ Remove Leading/Trailing Whitespace
22. oo

CLaTEUL T JLU)
> idx = sort(sample(1:n,m,replace = F))
> df_train = df[idx,]

R R

. esion 12 s st ITL
> 3¢

sription

ingancor o wtspace fom chirac sigs

Usage
> df_test = df[-idx,] winats, e - ¢ -
> Vien(df_train) Arguments
> View(df_test) f
> colnames(df) e
[1] "area_type"  "availability" "location” "size"
[5] "society” "total_sqft"  "bath" "balcony" “iospice” soe D o othe
[9] "price" "BHK" Skt
L’ Inrsay S0, **, +, ATL = TRUE, 8, PCRE by oy exprssions

Let me just get the colnames of the df so, price. So, that you know we do not make spelling
mistake price total square feet plus area type plus balcony plus and BHK plus your bathroom.

I think we have to take bathroom the sometime there are bathroom and then BHK there are

yeah.
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72 m = ceiling(n*0.7) lata
73 set.seed(7526) df 13326 obs. of 10 varigbl..
74 idx = sort(sample(1:n,m,replace = F)) df_test  39% obs. of 10 variables
75 df_train = df[idx,] df_train 9324 obs. of 10 variables
76 df _test = df[-idx,] mod1 Large 1m (14 elements, ..
7 Values
78 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data-df_train)  dumvar  Named int 30
79 sumary nod1) R — -
8 | IS I
81 [ Sep—
s pase [r—

w01 gt v
ool | oo ¢ | agrmnd o - Remove Leading/Trailing Whitespace

@ R42.2 . - Downkas Techog Rejresion s, Clsfaton NTEL

wuLn 1 Description
BHK ** Femove aading andr allig whitsspace fomcharact srings.
- Usage
Signif. codes: @ “***' §.001 “**’ 0.01 ¥’ 0.05 ." 0.1 “ * 1 trimax, which - ¢ whitespics
Arguments
Residual standard error: 113.4 on 9231 degrees of freedom L R
(86 observations deleted due to missingness) “hien achancis sing spasiyog b0 s o lscng g
X 5 ‘hitespacs dsfau), or ory eding ('Lett | o raling ('c1ht) Can
Multiple R-squared: 0.4255,  Adjusted R-squared: 0.4251 bassbrovated
F-statistic: 1139 on 6 and 9231 DF, p-value: < 2.2e-16 ispice” see Dealforafenatvesto h coal,
Details
i Intermaly, gub(re, ", *, peEl = TRUE), Le, CRE lbary rogy expressions

So, we can take bathroom instead of bathroom BHK and data equal to df train ok and at the
end you just say summary of modl. Remember note that I did not put location yet ok. I did

not put location yet.
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Residuals:
Min 1Q  Median 30 Max
-2521.92  -26.65 -10.46  9.39 2339.76

Coefficients:

Estimate Std. Error t
(Intercept) -48.53894  4.10047 -
total_sqft 0.061€6  0.00105
area_typeCarpet Area 13.91387  15.02608
area_typePlot  Area 67.19663  4.33462
area_typeSuper built-up Area 2.54612  3.14311
bath 25.67992  2.03068
BHK -5.81380  2.10375

Signif. codes: @ ‘***' §.001 ‘**' 0.01 ‘*’ 0.05 ‘.’

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

Multiple R-squared: ©.4255,  Adjusted R-squared:

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

>

So, if you see either put area total square feet does have a strong correlation, strong effect
very strong effect t value is 58, t value is very small area type plot type area has quite
significant effect plot area the people the things, which are plot area they have a very little bit
premium price people are paying. If bath is a number of bathroom increases then the premium
or the price goes up, but if the number of BHK increases it looks like it is a negative this is bit

worry the some I do not know why it is negative? And adjusted R squared we got 0.4251 with

no location.

value Pr(>/tl)
11.837 < 2e-16 ***
58.731 < 2e-16 ***
0.926 0.35448;
15.502 < 2e-16 ***
0.810 0.41792
12,646 < 2e-16 ***
-2.764 0.00573 **

21471
eadon

0.4251
e-16

NPTEL

Remove
Leading/Tr.
Whitespac:

teimax, vk

Arguments
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71

72 m = ceiling(n*0.7)

73 set.seed(7526)

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

75 df_train = dffidx,]

76 df_test = df[-idx,]

e

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

0 S
6 £ '
82 mod2 = update(modl, .~.+)

Badgroundots =0 Remove

R 422 oot T ey st T

gy ety PR v wws . ova Leading/Tr
Whitespac:

Residual standard error: 113.4 on 9231 degrees of freedon —_—

(86 observations deleted due to missingness)
Multiple R-squared: ©.4255,  Adjusted R-squared: 9.4251
F-statistic: 1139 on 6 and 9231 DF, p-value: < 2.2e-16

Usage

teimax, vk

> colnames(df)
[1] "area_type"  "availability" "location” "size" "society” "total_sqft"

[7] "bath" "balcony" 1 “price" "BHK"

>

Arguments

€

So, now, if we add location if we want to add location so, mod2 equal to what we will do
update the modell you update modell how you do that dot comma dot plus you just put the

location ok. So, what is the col names of df. So, this is the location.
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sononsmn | 4 /- ST s+ 2| @ I ¢ o
73 set.seed(7526) Ko oot NPTEL
74 idx = sort(sample(1:n,m,replace = F)) Data
75 df_train = df[idx,] df 1.
76 df_test = df[-idx,] .
7w
78 modl = Im(price ~ total_sqft + orea_type + bath + BHK ,cata=df_train) .
79 sunmary(modl) "
g Values
&
R
82 mod2 = update(modl, .~.+location) S
€3 summary(mod2) o
& |
1 pine) i e Doeumera
Conle T kgt o =0 Remove
R 1422 . /o et Resesin 1 Clon T 0
Locationkasaveswarnagar £,0516+92  1.289840 1,591 @, LLlobs/ Leading/Tr.
[ reached getOption("max.print") -- omitted 946 rows ] Whitespac:
o Description
Signif. codes: @ “***' §.Q01 ‘**’ 0.€1 ‘¥’ 0.05 ." 8.1 “ * 1
e g
g
Residual standard error: 91.1 on 8092 degrees of freedom g
(86 observations deleted due to missingness) Usage
Multiple R-squared: 0.675, Adjusted R-squared: 9.629 i, whi
F-statistic: 14.68 on 1145 and 8692 DF, p-value: < 2.2e-16 Arguments

> shich

So, you just put location and it should work alright and then let us see summary mod2 of

location and you can see that adjusted r square now went up to 0.629 right ok.
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locationBannerghatta Road 2.210e+01 9.156e+01
LocationBapuji Layout 1.158+02  1.290e+02
LocationBapuji Nagar -8.58%e+00 1.289402
LocationBasapura 6.042¢+00 9.663e+01
locationBasava Nagar 1.611e+01 1,052e+02
locationBasavanagara 9.783e-01 1.052e+02
locationBasavanapura -1.452¢+01 1.019e+02
LocationBasavangudi 1.007e+02 9.299%+01
LocationBasavanna Nagar 3.909¢+00 1.116e+02
LocationBasaveshwara Nagar 6.086e+01 9.363e+01
LocationBasaveshwara Nagar Yelohanka 2.757e+01 9.982e+01
locationbasaveshwarnagar 2.131e+01 1.28%+02
LlocationBasaveswarnagar 2.051e+02 1.289e402

[ reached getOption("max.print") -- cmitted 1946 rows ]

Signif. codes: @ ‘***' §.001 ‘**’ 0.01 ‘¥’ 0.05 ‘." 0.1 ‘' 1

Residual standard error: 91.1 on 8092 degrees of freedom
(86 observations deleted due to missingness)

Multiple R-squared: 0.675, Adjusted R-squared: 9.629

F-statistic: 14.68 on 1145 and 8492 DF, p-value: < 2.2e-16

0.241 6.809291
0.898 @.369216
-0.067 0.946876
0.063 €.950143
0.153 €.878275
0.009 €.992583
-0.143 0.886672
1.083 0.273668
0.035 €.972056
0.650 €.515663
0.276 0.782391
0.165 €.868651
1.591 0.111687

b -
S0 v -

N ]

Data

[Ee—
o Ot
Remove

Leading/Tr:
Whitespac:

Description

e g
e
crarsclrstings
Usage

trimnx, unie

Arguments

shich

®
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LocationAnkappa Layout -3.360e400 1.116e+02 -0.030 @.975978 D‘;'f“q
locationAnnaiah Reddy Layout -4.726e+01 1.28%e+02 -0.367 0.713958 -
locationAnnapcorneshwari Layout, JP nogar 7th phase  -4.003e+01 1.289%+02 -0.311 @.756156
LocationAnnapurneshwari Nagar 4.951e+01 1.116e402 0.444 0.657313
LocationAnnasandrapalya -4.646e+01 1.289%+02 -0.360 @.718486

LocationAnugrah Layout -2.882e+01 1,288e402 -0.224 ©.823030

LocationAnwar Layout 2.742e+01 1.28%e+02  0.213 0.831513

locationArdendale 1.826e+01 9.336e+01  0.196 €.844947

locationArehalli 1.011e+01 1.052e402  0.096 €.923457 o
LlocationArekerpanahalli 2.70%e+01 1.288e+02 0.210 0.833447 oy
LocationArekere 1.128e+01 9.555e+01  0.118 €.905029 ) Documerta
LocationArishinakunte -5.743e+01 1.289e402 -0.446 €.655953 Remove
Locationasha township, off hennur road 4.878e+01 1.28%402 0.378 0.705103 Leading/Tr
LocationAshirvad Colony 7.115¢+00 9.842e+01  0.072 0.942368 Whitespac:
LocationAshok Nagar 2.457e+03 1.290e402 19.048 < 2e-15 *++ bwasigin
LlocationAshraya Layout -1.097¢+02 1.28%+02 -0.851 @.394308 M'mmw
LlocationAshwath Nagar 1.159e+01 9.841e+01 0.118 0.905264 by
LocationAshwathnagar 6.516e+01 1.019e+02  0.640 @.522416 crcorstings
LlocationAshwini layout 3.134e+01 1.116e+02 0.281 0.778853 Usage
LocationAtmananda Colony 1.030e+01 1.052e+02 0.098 @.921972 teimax, vk
locationAttibele -1.468e-01 9.258e401 -0.002 €.998735 Arguments
locationAttiguppe 5.865e+01 1.289e+02  0.455 0.64903¢ f an
locationAttur Layout -9.012e+01 1.116e402 -0.807 0.419501 S

S

See Ashok Nagar has very strong positive premium looks like Ashok Nagar ok.
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LocationSth Phase JP Nagar 1.436e+01 9.267401 0,155 0.876855 latg

locationSth Stage BEML Layout 6.292e+01 1.116e+02 0.564 0.572885

Location6th block Koramangala 1,169e+02 1.019%+02 1,147 .251358

location6th Block Rajaji Nagar 2.66be+01 1.28%e+02  0.207 0.835116

location6th Phase JP Nagar 2.180e+01 9.455+01  0.231 0.817614

location7th Block Jayanagar 1.965e+02 1.019e+02 1.929 0.053762 .

location7th Block Koramangala -1.663e+01 1.289e402 -0.129 0.897347

Location7th Phase JP Nagar 2.247e+01 9.154e+01  0.245 0.805105

Locationgth Block Jayandgar 2,264¢+02 1.052e+02 2.152 0.031446 *

Locationsth block Koranangala 1.047e+02 1.0520402  0.994 0.320009 —

location§th Phase JP Nagar 4.161e+00 9.20%+01  0.045 @.963966 {base) Cocurerts

locationdth Block Jayanagar 1.03%+02 1.28%e+02 0.806 0.420213 Remove

Locationdth Phase JP Nagar -1.950e+00 9.233e401 -0.021 0.983151 Leadng/Tr

locationA Narayanapura 6.141e+01 1.052e+02  0.584 0.55466 Whitespac:
LocationAavalchalli -4.529¢+00 1.288e+02 -0.035 0.971960

Locationtbbaich Reddy Layout -2.582400 9.841e401 -0.026 €.979066 N

LocationAbbigere -8.486¢+00 9.483e401 -0.089 0.92869 oo

LocationAbshot Layout 1.624¢+02 1.289e402  1.260 0.207835 i

LlocationAchins Road 1.507¢+02 1.28%+02 1.169 0.242472 Usage

locationAddischetan Layout -2.584e+01 1.288e+02 -0.201 0.841017 [rne—
Llocationadigondanhal 11 -5.845e+01 1.28%+02 -0.453 0.650298 Argumints

LocationAdt tyanagar -5.248e+01 1.116e402 -0.470 0.638303 . ol

LocationAECS Layout §.183e+00 9.930e+01  0.032 .934657

shich
1 smabi e ACCC L AVOUT & DUNCK € imammadan 4 3n-n1 4 00-00 A 2700 Tarare
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Llocation3rd Block Hrbr Layout 5.447e+01 9.843e+01  0.553 0.580006

Location3rd Block Jayanagar 1.287¢+02 1.289402  0.999 €.317853

Llocation3rd Block Koramangala 1.595e+02 1.288e+02  1.238 0.215900

Llocation3rd Phase JP Nagar 1.732e+01 1.28%+02 0.134 €.893122

location4 Bedroom Farm House in Bagalur -5.576e+02 1.292e+02 -4.316 1.602-05 ***

locationdth BlockHBR Layout -3.931e+01 1.28%+02 -0.305 @.769403

locationdth Block Jayanagar 1.978e+02 1.019e402 1.942 0.052186 .

Location4th Block Koramangala 1.856e+02 9.666e+01  1.920 @.054893 .

Locationdth Phase JP Nagar 4.180e401 1.052e402 0.397 @.69110¢

Llocation4th T block Jayanagar 1.344¢+02 9.842e+01  1.366 0.172073

LocationSth Block Hbr Layout 4,398e+01 9.517e+01  0.462 0.643977

locationSth Block Jayanagar 1.719e+03 1.292e+02 13.307 < 2e-16 *** Remove

locationSth block Koramangala 2.990e+02 1.28%e+02  2.320 0.020373 * Leading/Tr

LlocationSth Phase JP Nagar 1.436e+01 9.267e+01  0.155 @.876855 Whitespac:

locationSth Stage BEML Layout 6.292¢+01 1.116e+02 0.564 0.572885 Sestiton

Location6th block Koramangala 1.169e+02 1.019e+02 1.147 0.251358

Location6th Block Rajaji Nagar 2.666e+01 1.289e+02  0.207 0.836116

location6th Phase JP Nagar 2.180e+01 9.455e+01  0.231 0.817614

Llocation7th Block Jayanagar 1.965¢+02 1.019%+02 1.929 €.053762 .

Llocation7th Block Koramangala -1.663e+01 1.28%e+02 -0.129 0.897347 teimax, vk

Llocation7th Phase JP Nagar 2.247¢+01 9.154e+01  0.245 0.805105 Arguments

locationgth Block Jayanagar 2.264e+02 1.052e+02 2.152 0.031446 * ' a

Location§th block Koramangala 1.047¢+02 1.052e+02  0.994 @.320009

€

8th Block Jayanagar 5th Block Jayanagar 4 Bedroom house in Bengaluru ok then these are
the in some of the location still required you know I think still the bedroom things are 7th
block, 6th block this 4 Bedroom Farm House in Bagalur ok they have put the bedroom

information in the location which is not right second stage are in the ok.

So, alright I think there are lot of things are being missed actually lot of areas are being
missed, but adjusted R squared as now 0.629, which is similar to that of similar to that of

Python.
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s somcoonsan | §
76 df_test = df[-1dx, |
7
78 modl = m(price ~ total_sqft + crea_type + bath + BHK ,cata=df_train)
79 summary(modl)
)
81
§2 mod2 = update(modl, .~ +location)
&3 summary(mod2)
&
85 .
8 test_data - df_test[1,]
87 test_data[1, 'location']="Rajaji Nagar"

a Clusanon e
LLTJ UM OUZE VI, PTVULUE. S LL.LETAY

> test_data = df_test[1,]

> test_data

area_type availability  location size society total_sqft bath balcony price BHK
3 Built-up Area Ready To Move Uttarahalli 3 BHK 440 2 3 62 3
> test_data[l, location']="Rajaji Nagar"
> test_data

area_type availability location size society totel_sgft bath balcony price BHK
3 Built-up Area Ready To Move Rajaji Nagar 3 BHK 1440 2 3 e 3

>

Now, what I am going to do is very simple that I am going to like check some price like test
data ok test data I am going to create some df test 1. So, this is df test data now this test data

is a test point that we are going to try out the location we are going to use say first Rajaji

Nagar.

I remember in Rajaji Nagar case we got a value of near about 200 lakhs or 2.4 crores
something like that let us see in this time what happens what is the situation. So, now, we

have changed it was Uttarahalli, but now in the test data we have given a location Rajaji

Nagar.

“ Remove

Leading/Tr.
Whitespac:

teimax, ik

Arguments
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83 summary(mod2)
&4
&
8 test_data = df_test[1,]
§7 test_data[1, 'location']="Rajaji Nagar"
88 test_data[1, 'total_sqft']=1000
89 test_data[l, 'bath']=2
99 test_data[1, 'BHK']=2

9
92
93
9% 1
1 e
con [rm——
® R422 - ~omaT on 1 sy T
JOULLCUP AITU REUUY 10 MIOVE ULLUIUIULLL 3 BIN srre
> test_data[1, location']="Rajaji Nagar"
> test_data
area_type availability location size society totol_sqft bath balcony price BHK
3 Built-up Area Ready To Move Rajaji Nagar 3 BHK 1440

> test_data = df_test[1,]

> test_data[l, location']="Rajaji Nagar"
> test_data[1, " total _sqft']=1000

> test_data[l, 'bath']=2

> test_data[1, 'BHK']=2

>
L

s
{base) Cocumertx

“ Remove

Leading/Tr:
Whitespac:

Descrigtion

Usage

teimax, vk

Arguments / :

And the total square feet will be total. So, total square feet will be say 1000 square feet ok.
And then bathroom will be there will be two bathroom and it will be 2 BHK it will be 2 BHK.
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8 test_data = df_test[1
§7 test_data[1, 'location
88 test_data[1, 'total_sq
89 test_data[l, 'bath']=2
90 test_data[1, 'BHK']=2
91 predict(mod2,newdato
92

93 rredict(modll,newdato
94

«
R R422. 0
2 LesLuuLul. ]

> test_data[1, "total_sqft

> test_data[l, "bath']=2

> test_data[l,'BHK']=2

> predict(mod2,newdata =
3

220.4592

> predict(nodl,nendata =
3

52.85509

>

NPTEL- doc_updats - Rstudia

4]

'1="Rajaji Nagar"
ft']=1000

- test_data)

= test_dato)

avon i
= hujujt g

'1-1000

test_data)

test_data)

So, let us run this through and now if I just predict; predict mod2 with newdata equal to test
data 220.45. So, it is gives me a price of 220 lakh rupees so; that means, 2.2 crore in Python it
was giving me 2.4 crore. So, it is somewhat in the same range remember that we also had
made a model 1 initial model base model what happens if we use model 1. And modell had a

very low R square 45 percent in modell it is giving me 52 lakh. So, modell is looks like

giving me a not so good als

0 model.

“ Remove

Leading/Tr.
Whitespac:

trimax, vk

Arguments

X\SMJM
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8 test_data = df_test[1,]

§7 test_data[1, 'location']="Rajaji Nagar"
88 test_data[1, 'total_sqft']=1000

§9 test_data[l, 'bath']=2

90 test_data[1, 'BHK']=2 t. 1.
91 predict(mod2,newdate = test_data) 3
o

92 predict(modl,newdata = test_data) %1

%3 C

94 d*f,trmn\df,trainslccntionﬁ"RaJaJ1 Nagar", "price"

. _ i
J Leading/Tr.

52.85509 Whitespac:

> df_train[df _train$location=="Rajaji Nagar","price'] ——

[1] 160.60 229.00 415.00 2200.00 200.00 92.00 130.00 540.00 223.00 492.00 324.60 558.00
[13] 570.00 241.00 170.00 97.16 360.00 475.00 334.00 150.00 163.00 375.00 260.00 107.00
[25] 75.00 950.00 40.00 185.00 230.00 251.50 370.00 250.00 550.00 130.00 369.60 175.00
[37] 190.00 403.00 140.00 220.00 130.00 320.00 81.00 240.00 425.00 65.00 250.00 330.00
[49] 262.00 140.00 260.00 375.00 415.00 259.00 250.00 99.00 268.00 98.00 1500.00 340.00
[61] 125.00 224.00 230.00 124.00 200.00 123.00 240.00 408.00 340.00 372.00 399.00 180.00
[73] 240.00 320.00 395.00 650.00 245.00

>

Accuracy for modell is adjusted R square is very low compared to may at least 20 percent
lower than model2. So, location is very important location if you based on the location the
house price varied extremely ok. Now one thing we can do is we can look into the train
dataset ok in the train dataset among the df train location equal to Rajaji Nagar and we can

look into the price. So, these are the instances which is the houses which belongs to the Rajaji

Nagar and their prices.
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84 Data
8 df L.

86 test_data = df _test[1,]

§7 test_data[1, 'location']="Rajaji Nagar"
88 test_data[1, 'total_sqft']=1000

89 test_data[l, 'bath']=2

90 test_data[1, 'BHK']=2

91 predict(mod2,newdate = test_data)

92 predict(modl,newdata = test_data)

%3 |
,‘;1‘4 mﬁﬂ}fin(dF,train[dF,trnin%lncation::“ka;uji Nagar","price"])! . il
Comol armna bkt ot =0 Remove
R R422 . - Dowmicc T Reesson.snd e TR

P AT T UL g1 UGdL LIS UL gUn P LRE Leading/Tr
[1] 160.60 229.00 415.00 2200.00 200.00 92.00 130.00 540.00 223.00 492.00 324.60 558.00 Whitespac:

[13] 570.00 241.00 170.00 97.16 360.00 475.00 334.00 150.00 163.00 375.00 260.00 107.00
[25] 75.00 950.00 402.00 185.00 230.60 251.50 370.60 250.00 550.00 130.00 369.00 175.00

Description

[37] 190.00 403.00 149.00 220.00 130.00 320.00 81,00 240.00 425.00 ©65.00 250.60 330.00 S‘Hﬁ
[49] 262.00 140.00 260.00 375.00 415.00 259.00 250.00 99.00 268.00 98.00 1500.00 340.00 e sings
[61] 125.00 224.00 230.00 124.00 200.00 123.00 240.00 408.00 340.00 372.00 399.00 180.00 Usage

[73] 240.00 320.00 395.00 650.00 245.00 teimax, vhic

> median(df_train[df_train$location=="Rajaji Nagar","price"]) Arguments
[1] 250 i
b which

=

&N

Now, if I take the mean price or median price. So, the median price is near about 250.
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88 test_data[l, "total_sqtt’]=1000

89 test_data[1, 'bath']=2 Cata

90 test_data[1, 'BHK']-2 df L.
91 predict(mod2,newdata = test_data) d. 3.
92 predict(modl,newdate = test_date) d.9..

%3
94 median(df_train[df_train$location=="Rajaji Nagar", price"])
95 mean(df_train[df_train$location=="Rajaji Nagar","price"])

%

97

98

9 .

w1 o) I

Cone T kg =0 Remove

® 11422 -owia e 0 e e

[12) CULLVU AU LG (DU TLILGU LOZWUU LOULWY JZ0U LUDLOY  Z0.VY LJUU.OU JTU.OY Leading/Tr

[61] 125.00 224.00 230.00 124.00 200.00 123.00 240.00 408.00 340.00 372.00 399.00 180.00 Whitespac:

[73) 240.00 320.00 395.00 650.00 245.00 s

> median(df_train[df_train$location=="Rajaji Nagar","price"]) kémmn

0 250 et
ot sngs

> mean(df_train[df _train$location=="Rojaji Nagar","price'])
[1] 320.4371

> predict(nod2,nendata = test_data)
3 Arguments

Usage

teimax, vk

220.45% )
> | i

€

And mean price average or average price is 320. So, given this I think predict model predicted
model is giving 220 I think is a decently the correct value probably. And we can try few other

models for example, we have not tried log linear model.
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90 test_datall,"BHK" |2
91 predict(mod2,newdata = test_data)
92 predict(modl,newdata = test_data)
93
94 median(df_train[df_train$location=="Rajaji Nagar","price"])
95 mean(df_train[df_trainilocation=="Rajaji Nogar","price"])
%

97 ## log-linear mode
9% |
99 mod3 = Im(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BHK)
100 ,data=df_train) .
G = Remove
& RL22. -0 o
Lio) ere. WU USLWY Ltaw Leading/Tr.
Whitespac:

> median(df_train[df_train$location=="Rajaji Nagar","price"])
[1] 250
> mean(df_train[df_train$location=="Rajaji Nagar","price"])
[1] 320.4371
> predict(nodZ,newdata = test_data)

3
220.4592 rima i, e
> mod3 = In(log(price) ~ log(total_sgft) + area_type + log(bath) + Log(BHK)

+ ,data=df _train)

>

So, we can try log linear model. So, let us try that. So, what we can do? We can just take the
mod]1 and this will be the third model and we are trying log of price right log of price and log
of total square feet. So, this will be log of bathroom I am giving 1 because in case there is 0
bathroom it should not happen [FL], let me not take if it there is O then it will throw error, but

let us take this for just for fun let us see how this turns ok. I have to put location also.
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92 predict(nodl,newdata = test_data) Cata
93 df L.

94 median(df_train[df_train$location=="Rajaji Nagar","price"])

95 mean(df_train[df_trainilocation=="Rajaji Negar","price"])

%

97 ## log-linear model

98 1

99 mod3 = In(log(price) ~ log(totel_sqft) + area_type + leg(bath) + log(BHK)

100 +location

101 ,data=df _train) e
102 |

i pie R e
pr——— 57 Fenon
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[1] 320.4371 Whitespac:
> predict(nod2,newdata = test_data)

) Descrigtion
220.4592 .
> mod3 = In(leg(price) ~ log(total_sgft) + area_type + log(bath) + log(BHK) craracto srngs.
+ ,data=df _train) Usage
> mod3 = In(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BHK) i (s, vhie
+ +location Arguments
+ ,data=df _train) '

Plus location ok, so it will take little time because it will create all the dummy variables and

then it will fit the model, alright.
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92 predict(modl,newdata = test_data) Cata
93
94 median(df_train[df_train$location=="Rajaji Nagar","price"])
95 mean(df_train[df_trainilocation=="Rajaji Negar","price"])
%
97 ## log-linear model
98
99 mod3 = Ln(log(price) ~ log(totel_sqft) + area_type + leg(bath) + log(BHK)
100 +location
101 ,data=df _train) e
J}?Z‘Ms‘wmry(moﬂ)| — T

Console Terminal - Background Jots =" Remove

R 1422 /o Texts e 1 Csaon MTEL i
LULULLUIIDUSUVESHU! TIUyUl VLULLLLIL W.TLOLILU L.t WL LtoLTe Leading/Tr:

[ reached getOption("max.print") -- omitted 946 rows ] Whitespac:
Signif. codes: @ “**% D.001 K+ Q.01 %’ .05 .0 0.1 1 i
ey
Residual standard error: @.2956 on 8992 degrees of freedom cracerstings
(86 observations deleted due to missingness) Usage
Multiple R-squared: 0.8524,  Adjusted R-squared: 0.8315 teimax, vk

F-statistic: 40.8 on 1145 and 8692 DF, p-value: < 2.2e-16 Arguments

shich

Summary mod3 so, now, after log written it has gone up to 85 percent ok so, this is a huge

jump another 20 percent.
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[1] 166.60 229.00 415.00 2200.60 200.00 93.00 130.00 540.00 223.00 492.00 324.00 558.00 Lata

[13) 576.00 241.00 170.00 97.16 360.00 475.00 334.00 150.00 163.00 375.00 200.00 107.00 df ..
[25] 75.00 950.00 400.00 185.00 230.00 251.50 370.00 250.00 550.00 130.00 369.60 175.00 .
[37] 196.00 403.00 140.00 220.00 130.00 320.00 81.00 240.00 425.00 65.00 250.00 330.00

L.

(49] 262.00 140.00 260.00 375.00 415.00 253.00 250.00 99.00 268.00 98.00 1500.00 340.00

[61) 125.00 224.00 232.00 124.00 200.00 123.00 240.00 408.00 340.00 372.00 399.00 180.00 oM, L
[73] 246.00 320.00 395.00 650.00 245.00 om. L.

> median(df_train[df_train$location=="Rajaji Nagar","price"]) e [
[1] 250 e
> mean(df_train[df_train$location=="Rajaji Nagar","price']) ezl
[1] 320.4371 1 oSt
> predict(nod2, nendata = test_data)

3 Rent?ve
i
> mod3 = In(log(price) ~ log(total_saft) + area_type + log(bath) + log(BHK)

+ ,data=df _train) poaiton

> iod3 = In(leg(price) ~ log(total_sqft) + area_type + log(bath) + log(BHK) by

+ +location bl
+ ,data=df _train) Usage

> summary(nod3)

trimsx, unie

Arguments

Call: ’
Ir(formula = log(price) ~ log(total_sqft) + area_type + log(bath) + ] b
1n0a(BHKY + laration datn = df train) shich  adh

Just because I am getting, but that may not be a correct thing because remember that.
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Call:
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Ir(formula = log(price) ~ log(total_sqft) + area_type + log(bath) +

log(BHK) + location, data = df_troin)

Residuals:
Min 10 Median

Y

Mox

-2.4622 -0.1488 0.0000 €.1444 2.4622

Coefficients:

(Intercept)

log(total_sqft)
area_typeCarpet Area
area_typePlot  Area
area_typeSuper built-up Area
Log(bath)

Log(BHK)

Location Banaswadi

location Basavangudi
Location Bhoganhalli
location Devarabeesana Halli
Location Devarachikkanahalli

€

Estinate Std. Error t value Pr(>|tl)
-2.1703206 0.3045213 -7.127 1.11e-12 ***
0.8514428 0.0109844 77.514 < 20-16 ***
0.1643270 0.0431953  3.804 0.000143 ***
0.4895183 0.0133079 36.784 < 28-16 ***
-0.0234913  0.0092929 -2.583 0.009798 **
0.2854614 0.0189623 15.054 < 28-16 ***
0.0480678 0.0196172  2.450 0.014295 *
0.4129970 0.4181900 0.938 @.323387
0.5652600 0.4181815 1.352 0.176506
0.479493 0.4182784 1.146 €.251681
0.3983643 0.3192841 1.248 0.212184
-0.1957751 0.3169364 -0.619 @.535624

ase) Cocumerta

Remove
Leading/Tr.
Whitespac:

Descrigtion

Pomove kadng
e g

cuarsclrstings
Usage

teimax, vk

Arguments g8

These are in the log scale log scale it is linear it is becoming linear and that is why and in the

log bath and log BHK they are all now positive and everything is now pretty cool actually.

So, maybe it will give us a much better how accuracy. So, what I will do? I will just take this

thing.
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95 mean(d’r-trumfd‘_trmn:Lccat\on::"KOJaj\ Nogar","price”])
9

97 ## log-linear model

98
99 nod3 = Ln(log(price) ~ log(totel_sgft) + area_type + leg(bath) + log(BHK)
100 +location

101 ,data=df _train)

102 summary(mod3)

10% predict(nod3, newdata - test_data)

104
105
106
c:::z:“‘ i i Renyve
> test_data Lee\‘d\ng/Tr‘
area_type availability location size society total_sqft bath balcony price BHK Writespac
Descrption

3 Built-up Area Ready To Move Rajaji Nagar 3 BHK 1000 2 3o 2

> predict(nod3,nendata = test_data)
3
4.76592

>

Usage

teimax, ik

rquments 98

And we can just use this model 3 to predict the same data set. So, test data is still that same

Rajaji Nagar with 100 square feet and 2 bathroom and 2 BHK, but now it will give me log

scale the price will be log scale.
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95 mean(df_trawn|df_trawnslocation=="RajaJ1 Negar","price"]) NPTEL
9
97 ## log-linear model
98
99 mod3 = Ln(log(price) ~ log(totel_sqft) + area_type + leg(bath) + log(BHK)
100 +location
101 ,data=df _train)
102 summary(mod3)
103 exp(predict(mod3,newdata = test,data))| 1
104
105
106
h = Remove
® R422. °
> test_data Lee\‘dmg/Tr‘
Whitespac:

location size society total_sqft bath balcony price BHK

area_type availability
1000 2 3oe 2

3 Built-up Area Ready To Move Rajaji Nagar 3 BHK
> predict(nod3,nendata = test_data)

3
4.76592
> exp(predict(mod3,newdata = test_data)) [
3 .
117.4391 Arguments

>

So, I have to put it in e to the power remember that I have to put it in e to the power. So, it is
now giving me 107s ok. So, I do not know how good or how bad it is. So, this is looks like
this could model looks good, but it is looks slighlty slightly giving me under value now is it a

right model. So, best way to check it out what will be the test cases in the test data frame what

would be the predicted price.
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86 test_data - df_test|l,] ®- B coniem NPTEL
87 test_data[l,'location']="Rajaji Nagar' Data
88 test_dota[l, tozal_sqft']=1000 df 1.

89 test_data[l, bath']=2
90 test_dota[l,"BHK']=2
91 predict(nod2,newdata = test_data)
92 predict(modl,newdata = test_data)

93
94 df_testdprice_hatl = predict(nodl,newdata - df_test)
95
96 df_testéprice_hat2 = predict(mod2,newdata - df_test) frs——
97
Conle T kgt o =
: & eading/Tr.
> pred;ct(modﬂ,newduta = test_data) Whitespacs
4.76592 Description
> exp(predict(mod3,newdata = test_data)) e g
3 [ il

117.4391
> df_testSprice_hatl = predict(modl,newdata = df_test)
> df_test$price_hat2 = predict(mod2,newdata = df_test)
Error in model.frame.default(Terns, newdata, na.action = na.action, xlev = object$xlevels) :
factor location has new levels Anekal, 1 Immadihalli, 12th cross srinivas nagar barshankari 3r¢ stage,
THovsalanaaar. 1st Staae Radha Krishna |avout. ?Flectronic Citv Phase TT. 3rd Rlock KRR |avour. 3rd Phase

Usage

teimax, vk

Arguments

shich

So, test df test dollar price hat what I will do? I will just put the test hatl ok predict 1 df test
here instead of that I will just put df test and then df test 2 that will be model 2 ok.
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87 test_data[l,"location']="Rajaji Nagar" Cata
88 test_data[l,'total_sqft']-1000 df 1.
89 test_dota[l, 'bath']=2 d. 3.
90 test_dota[1,'BHK']=2 d.9.
91 predict(nod2,newdata = test_data) m. L.
92 predict(nodl,newdata = test_data) M L
93 m. L.
94 df_testdprice_hatl = predict(nodl,newdata = df_test) —_r
9 L
96 df_testéprice_hat2 - predict(mod2,newdata - df_test) ® .

97

Badgroundots = Remove
Lo O T T R TV ELs  AeRUL, 4 AIUALIULLL, LCUT LTSS 31 LIV ugur Uusiund ¢ 1w swiye,  Leading/Tr
IHoysalanagar, 1st Stage Radha Krishna Layout, 2Electronic City Phase II, 3rd Block KBR Layout, 3rd Phase Whitespac:
Iti Layout, 3rd Stage Raja Rajeshwari Nagar, 6th block banashankari 3rd stage, 100 feet ORR, 6th Block Ja b avsin
yanagar, Adarsh Nagar, Adugodi, akshaya nagar t c palya, Allalasandra, Anco Colony, Arekal - Hosur Road, A
rosanakunte, Asthagrama Loyout, Badrappa Layout, BAGUR ROAD, Balepet, Bancsawadi, , Besvasamithi Layout Vi -
dyaranyapura, Bellandur, , BEML Layout S5th Stage, beml layout, basaveshwara nagar, Bett g, Bilal ©
Nagar, Billapura, bsk 6th stage 2ad block near sri conversation hall, Bull Temple Rocd, Byappanahalli, Ch Usase
aitanya Ananya, Chickpet, Chikka Gowdanapalya., Chikkakannalli, Chikkanaholli, cooketown, (R Layout, Cubbo teimsx. wnic
n Road, Devarcbeesana Halli, Devarachikkanshalli, Doctor Layout Rayasandra, Dominic Leyout, Double Road, D sguments M8
uddanahalli, Duvasapalya, Electronic city

> shich

There is some error its throwing because in the test second model its same location has new
level ok that is this is bit of a problem always I have found when we have too many you have
too many. So, basically what is happening the issue is I will tell you if there are cases where

the test dataset has some values which are not there in the not there in the train data set.

So, when the split happened the split was not correctly I mean has not considered every
everybody in from the thing. So, one way of doing it is from each test area each area we can
split it in train and test. So, that is a one way of definitely one way of doing it that will be a

yeah then that is a good idea actually let me try that yeah.



So, this splitting what is happening let me repeat the problem ok please pause your video you
may take a break come back, but let me give you tell you this problem I face this problem of

10 time, but let me tell you this problem. In the location there are too many locations.
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71 NPTEL

72 m = ceiling(n*0.7)

73 set,seed(7526)

74 idx = sort(sample(1:n,m,replace = F))
75 df_train = df[idx,]

76 df_test = df[-idx,]

7
78 modl = Im(price ~ total_sqft + area_type + bath + BHK ,data=df_train)
79 summary(mod1)

8 |

81 length(unigue(dfSlecation)) |

82

= Remove
AU Layouty S S UG N NAJeSIMUI L NUYU, DUIL ULUCK UUNUSTIUIRGI'L 31U SUUYE, 10V 1EEL URR, bUl DLUCK Ju Leadng/Tr
yanagar, Adarsh Nagar, Adugodi, akshaya nagar t ¢ palya, Allalasandra, Anco Colony, Arekal - Hosur Road, A Whitespac
rasanakunte, Asthagrama Layout, Badrappa Layout, BAGUR ROAD, Balepet, Banosawadi, , Bosvasamithi Layout Vi
dyaranyapura, Bellondur, , BEML Layout 5th Stage, beml layout, b hwara nagar, Bett ¢, Bilal
Nagar, Billapura, bsk 6th stage 2ad block near sri conversation hall, Bull Temple Rocd, Byappanahalli, Ch
aitanya Ananya, Chickpet, Chikka Gowdonapalya., Chikkakannalli, Chikkanahelli, cooketown, (R Layout, Cubbo
n Road, Devarcbeesana Halli, Devarachikkanahalli, Doctor Layout Rayasandre, Dominic Loyout, Double Road, D
uddanahalli, Duvasapalya, Electronic city

> length(unigque(df$location))

[1] 1306

>

In fact, we can look into the location there are df dollar location and if I just say unique length
ok length there are 1306 unique location. Now, when I am splitting the data I am randomly
splitting and quite a few of them few locations all samples of locations have gone into the test

so; that means, those locations are completely missing in the training dataset.

So, for those location the training dataset did not able to train and as a result now it is

throwing that in the test dataset there are because if you look into what it is saying it is saying



that model data frame default error in model factors location has new level the test dataset has

new levels, which is not available in the training datasets.

So, that is what it is talking about. So, we have to split the data in so, way that all 1306
location will split into 7030 way then each location will have a representative of 7
representative of samples in their training dataset ok you understand. So, let us try to make

this thing it is going to be a bit of a let me try this let us try this ok.
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109 summary(rod3)
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Leading/Tr.
[994] "5 Bedroom Farm House in Lakshmipura" Whitespac:

[995] "Shanti Nagar"

[996] "2nd Stage Arekere Mico Layout"

[997] "Jayamohal"

[998] "Veer Sandra”

[999] "Chennappa Layout"

[1000] "RMV Extension Stage 2"

[ reached getOption("max.print") -- cmitted 306 entries ]
> location_nms=unique(df$location)

Now, so, first is location names equal to what I will do? I will just take a yeah this guy and

put it there. So, here I have all the names now I will just put it in there ok.
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116 df_train=df(1,]

117 df_test = df[1,]
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[998] "Veer Sandra”

[999] "Chennappa Layout"

[1000] "RMV Extension Stage 2"

[ reached getOption("nax.print") -- amitted 306 entries ]
> location_nms=unique(df$location)

> location_nms=unique(df$location)

> df_train=df[1,]

> df_test = df[1,]

> Vien(df_train)
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df 13320 obs. of 10 variables
df_test 1 cbs. of 10 voriables
df_train 1 cks. of 10 veriasles
modl Large lm (14 elements, 3.
mod2 Large lm (14 elements, 8.
mod3 Large lm (14 elenents, 8.
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Description
o

nadng andor om chac stigs
Usage

teim , uhich - ¢ whitaspace
Argumants

a charctrveetor
uicn 8 charnctr simg speciyg whether o ramove oth badng ndrang
‘hiespacs (deau o oy lex or g (' ght )

Detiils

ey, sub(ze, ", +, perd = TRUE), in. PORE Mrayrou xprssions ar

And then what I am going to do is for it is going to be a bit of a challenge df train df train
equal to df 1 and kind of df test equal to df 1 we will just later put it as a drop these first row
just to I just need a data structure at a framework ok. So, if I now I have just the framework

the structure.



that is my idea and
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[999] "Chennappa Layout"
[1000] "RMV Extension Stage 2"
[ reached getOption("nax.print") -- omitted 306 entries ]
> location_nns=unique(df$location)
> location_nms=unique(df$location)
> df_train=df[1,]
> df _test = df[1,]
> Vien(df_train)
> View(df_test)
>
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Data
df 13320 obs. of 10 variables
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Remove Leading/Trailing Whitespace

Description
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Usage

teim , uhich < € whitaspice
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x a chanctrveetor
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wwien
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So, if you just see I have some structure and later I will keep appending on that. So, that is

later I will just drop the first row from both frame.
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[ reached 'max' / getOption("max.print") -- omitted 32 rows ] it

# el sub(re, ", pa£L = TRUE), s, PCRE e rogir g n

&

Now what I am going to do I am going to say that ok df sub df equal to df dollar location
equal to location names comma. So, if I just do that. So, these are the cases where you have

bunch of names.
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> location_nms[1] S
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> df sub=d?[df$location==location_nns[1],] o
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Say electronic phase let me just df call it df sub ok. So, let me just put it in df sub.
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> location_nms[1]

[1] "Electronic City Phase II"

> df_sub=df [df$location==1location_nms[1],]
> View(df_sub)

>
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df 13320 obs. of 10 variables
df_sub 132 obs. of 10 variobles

df_test 1 cbs. of 10 voriasles
df_train 1 obs. of 10 voriadles
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Remove Leading/Trailing Whitespace

Description

Ramcve g andor g witespace fom chaact tings.

Usage

et 1, ohieh - ¢ whitaspice

Argumants

a chanctrvector

unicn acharctr smg speciyg wheter o rmove both badng ndrang
‘htespace(defut. o onyladirg (*Let¢)or kag ('cight’). Canbe
avtrvater
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So, what is that 132 observations. So, these are the instances there are 132 observations,

which all belongs to Electronic City Phase 2 this location. Now, I have to split this guy into 2.
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> location_mms[1]

[1] "Electronic City Phase II"

> df_sub=df [df$location==1location_nms[1],]
> View(df_sub)

> df_sub=df [df$location==1ocation_nms[1],]
> nl=nrow(df_sub)

> ml=ceiling(n1*0.7)

> idx=sort(sample(1:nl,ml,replace = F))

>
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int [1:93] 12356910

idx
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Remove Leading/Trailing Whitespace

Description
Romcve hading andse taling wiespac fom shaactr tings.
Usage

teim , uhich < ¢ whitaspice

Argumants

a chanctrvector

e achanctr simg speciyg whether o ramove bothbadng ndrng
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So, what I am going to do nl equal to nrow of df sub oopsie df sub. And then what I am going
to do is m1 is equal to ceiling m nl times 0.7 and then idx equal to 1 sort sample 1 is to n nl

comma ml replace equals to false alright.
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[1] "Electronic City Phase II"

> df_sub=df[df$location==location_nms[1],]
> View(df_sub)

> df_sub=df[df$location==1ocation_nms[1],]
> nl=nrow(df_sub)

> ml=ceiling(n1*0.7)

> idx=sort(sample(1:nl,ml,replace = F))

> df_train=rbind.data. frame(df_train

+ ,df_sub[idx,])
>
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NPTEL

So, this is what [ am going to do and then df train is equal to df sub rbind dot data dot frame

and df train comma df sub with idx that we have here ok. So, if I just now do that.
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So, now, you have df train as this so, the first thing and then ok.
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119 df_sub=df [df$location==location_nms[1],]
120 ni=nrow(df_sub)

121 ml=ceiling(n10.7)

122 idx-sort(sample(1:nl,ml,replace = 7))
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> df_sub=df[df$location==location_nms[1],]
> nl=nrow(df_sub)

> ml=ceiling(n1*@.7)

> idx=sort(sample(1:nl,ml,replace = F))

> df_train=rbind.data. frame(df_train
,df_sub[idx,])
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> View(df_train)
> df_test=rbind.data.frame(df_test

+ ,df_sub[-idx,])
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> nl=nrow(df_sub)

> iml=ceiling(n1*Q.7)

> idx=sort(sample(1:nl,ml,replace = F))

> df_train=rbind.data. frare(df_train

+ ,df_sub[idx,])
> Vien(df_train)

> df_test=rbind.data.frane(df_test

+ ,df_sub[-idx,])
> Vien(df_test)

>
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of them goes to test data set ok, alright.
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And then similarly df test equal to df test and minus of that is going to give me the

all test

data set that half 40, 40 out of 94 of them goes to or 93 of them goes to train data set and 39
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119 df_sub=df [df$location==location_nms[1],]
120 n1=nrow(df_sub)

121 ml=ceiling(n1*0.7)

122 idx-sort(sample(1:nl,ml,replace = 7))
123 df_train=rbind.dato. frame(df_train

124 ,df _sub[idx,])
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> df_test=rbind.data.frane(df_test
+ ,df_sub[-idx,])
> View(df_test)

>l

(1] 93

> nl-n

[1] -9192

> nl-ml

[1] 3
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So, m m1 is 93 and nl minus m1 nl minus m1 is 39. So, 39 goes to so, that is why it is 39

plus above on 40 and it is 93 plus 140 because we have one row added first we will drop that

later.
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119- for(i in 1:length(location_nms)){
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123 1df_sub-df [df$location-location_nms[1],]
124 nl-nrow(df_sub)

125 ml=ceiling(nl'0.7)

126 idx=sort(sample(1:n1,ml,replace = ))
127 df_train=rbind.data. frame(d®_train
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> df_test=rbind.data.frane(df_test
,df_sub[-idx,])
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> Vien(df_test)
> ml
[1] 93
> nl-n
[1] -9192
> nl-ml
[1] 3
>
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df 13320 obs. of 10 variables
df_sub 132 obs. of 10 variobles
df_test 40 obs. of 10 variables
df_train 94 obs. of 10 variables
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Usage
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So, now, whole thing I am going to repeat in a row for loop foriin 1 is to length of n gt h
length of location names ok. And this is going to be the I alright and you have df train and test

here and I just need a set dot seed here remember that this is this method is ok.
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109 summary(mod3)

NPTEL - doc_updats - RStudia
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110 exp(predict(mod3,newdata = test_data))

11

115 location_nms=unique(df$location)

116 df_train=df[1,]

117 df _test - df[1,]

118 setlseed(7526)
19 |

10T Omed s

ool | e

@ R422
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> df_test=rbind.data.frane(df_test

+

> Vien(df_test)
> ml

(1] 93

> nl-n

[1] -9192

> nl-ml

[1] 3

i

,df_sub[-idx,])
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il T NPTEL
Data
odf 13320 obs. of 10 variables
odf_sub 132 obs. of 10 variables
odf_test 40 obs. of 10 variables
odf_train 94 obs. of 10 variables
omodl Large lm (14 elenents, 3.
omod2 Large lm (14 elements, 8.
R s pekogs | Wp Vews | psnsion -0
Py

o
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Remove Leading/Trailing Whitespace

Description

Pamce g o o wiesacefom chactr stings.
Usage

et 1, ohieh - ¢ “hitaspice
Arguments

x achanctrvedor

unich acharnctr simg speciyg Whether o ramove bothbadng ndrng
‘hiespacedefut, o onylendirg ("Lt *)orbadg ('ciaht). Canbe
abrvate,

space’,so Deas foatematves fo e defast

Detils
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122 nl-nrow(df_sub)

123 mi=ceiling(n1*0.7)

124 idx=sort(sanple(1:nl,ml,reploce = F))

125  df_train=rbind.dota.frame(df_train

126 ,df_sublidx, 1)

127

128 df_test-rbind.data. frame(df_test

129 ,df_sub[-idx,])

130

131}

132

133 |

Conole Teminal + Bakgnundjots

R R4

22 . /Dol TexigReyrssin g Cas o ITL
AT UM U1 _duv)

ml=ceiling(n1*d.7)

idx=sort(sample(1:nl,rl,replace = F))

df_train=rbind.data.frame(df_train
,df_sub[idx,])

df_test=rbind.data. frame(df_test
df _sub[-idx, )

Y& + + + + + + + + 4

Now, you have train is this many and test is this many and what I will do? I will just say in df

train equal to df train minus 1.

P

T §%

T T n- G- i\)‘)
e 0 Glota Envronment + NPTEL
Data
df 13320 obs. of 10 variables
df_sub 1 cbs. of 10 voriables
df_test 3401 obs. of 1@ variables
df_train  992%0bs. of 1@ variables
modl Large lm (14 elenents, 3.
mod2 Large lm (14 elenents, 8.
i [ s s | i | Ve | rsiin | o

@

Rtemav eacngraig Wnieiowe -

s s Rooamension

Remove Leading/Trailing Whitespace

Descrption

Ramcve g andior g wiespace fom chaact tings.

Usage

et 1, ohieh - ¢ whitaspice

Arguments

x achanctrvedor

which  achrscter g spciyng whethr e ot g g
whlespoc (oaul, o ooy g et} adg  ht”).Con b
atmaer,
apic, sen Deas o afematves o e defat

Detals

ol bzt a1 = 0, 0, PORE My o ogosons e
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125  df_train=rbind.deta.frame(df_train SN o e
126 df _sublidx, 1) Dot
127 df 13320 obs. of 10 variables
128 df_test=rbind,data, frame(df_test df_sub 1 bs. of 10 veriavles
129 Jdf _sub[ -idx,]) df_test 3401 obs. of 10 variables
130 df_train 9920 obs. of 1@ variables
131-} modL Large lm (14 elenents, 3.
132 | mod2 Large Im (14 elenents, 8.
133 df_train-df _train[-1,] [ [ [re] o [l 0
134 @
135 Rtemav eacag g Wnwiowe -
s e ADozmention
s =
Conoe | Temioa | Backgroundobs -~ Remove Leading/Trailing Whitespace
R 1422 . -/DomiaTent e 1 Csaon MTEL
g ML=LELLLIYIIL Wat ) Description
+ idxssort(sample(1:n1,ml,replace = F)) Romcve adng ande g whkespac fom shascte stings.
+  df_train=rbind.data.frane(df_train Usage
+ ,df_sub[idx,]) i, #hieh - ¢ ¢ hitaspice
o Arguments
+ df_test=rbind.data. frame(df_test L —
+ ,df_sub[-idx,]) wich  achanctesiing speiying whether o renove both bcing and ring
‘whiespceGelul o o e "ttt ' ht ). G
+ it
+3} s D st oo ol o
> df_train=df_train[-1,] Details
e ol (e, **, ¢, porL = TRUE, i, PORE Ry ol axprosions re

o

So, I have 9921. Now, it is 9920 because remember that the first row I want to drop right I

want to drop the first row.
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125 dr_tramfrﬁ\(nd.dota,frame(af_tram
126 Jdf_sub[idx,])
127
128
129
130
131-}
132
133 df_train=df_train[-1,]
134 df_test=df_test[-1,]
135

136 !

1301 B s ¢

df_test=rbind.data. frame(df_test
Jdf _sub[-idx, )

Conoe Terminal + Bakgnundjots

RA22 . Downicac Tt Resesson. s e T
LUA=3UT LLBUIIWLEL L 114,y 1 1 EPLULE = 1 )
df_train=rbind.data.frame(df_train

Ldf_sub[idx,])

& R4
7

n

+

+

+  df_test=rbind.data, frome(df_test

+ ,df_sub[-1dx,])
+

+}

> df_train=df_train[-1,]

> df_test=df_test[-1,]

>

NPTEL- doc_updats - Rstudia

= G Moy Comectons Gt Tuorit

sours

R

Wi NPTEL
Data
df 13320 obs. of 10 variables
odf_sub 1 cbs. of 10 variables
odf_test 3400 obs. of 10 variables
odf_train 9920 obs. of 10 variables
omodl Large lm (14 elenents, 3.
omod2 Large lm (14 elements, 8.
A — -0
@

Rtemav eacna g Wnwiowe -

i (ase Rocamension

Remove Leading/Trailing Whitespace

Description

Ramcve g andor g wiespace fom chaact stings.

Usage

et 1, ohieh - ¢ whitaspice

Arguments

x achanctrvedor

wnich  achrscter g spciyag whethr e ot g g
whtespaoe (eaut, o ony lesdig ("t "o tadeg {"right).Canbe
aohmaer,

space’,so Deas foatematves fo e dfast

Detiils

ey, sub(ze, ", *, perd = TRUE), s PORE Moy rogu exgrssionsar

|

And similarly df test I want to drop the first row. Now my things are ready.
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128 df_test=rbind.data. frame(df_test Data

129 ,df_sub[-idx,]) df 13320 obs. o..

130 df s.. 1 obs. of 10..

131} df_t.. 3400 obs. of..

132 df_t.. 9920 obs. of.

133 df_train=df_train[-1,] nodl Large Im (14..

134 df_test=df _test[-1,] nod2 Large Im (14..

135 =

136 modl = In(price ~ total_sqf + area_type + bath + BHK ,data-df_train) e N

137 summary(modl) T —

138 s fase) R Doumentton

_ .« Remove Leading/Trailing

Conole Teminal - Bakgrundjots

R R422. Doty s s . Whitespacs
pte COTIIL LZeTMe LeTe S Leeav
BHK -8.969711  2.043348 -4.390 1.15e-05 *** Description
e [ ——
Signif. codes: @ “*¥*' D.001 “*+ 0.01 “** 6.05 <.’ 9.1 ¢ * 1 ::;w
Residual standard error: 114.3 on 9820 degrees of freedom A s g

(93 observations deleted due to missingness) Sy
Multiple R-squared: ©.4679,  Adjusted R-squared: 9.4675 o :::::::mm
F-statistic: 1439 on 6 and 9320 DF, p-value: < 2.2e-16 o e

eadiog Lot or g
(right').Gan e dbrwissa,

Vhiaspace as1ng pectying aragus
e

ssion o mech oo chracter
4

So, let me now run the model let me just copy this model and run it here ok.
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Residuals:
Min 1Q  Median
-2462.68 -25.82  -9.02

Coefficients:

(Intercept)

total_sqft

area_typeCarpet  Area
area_typePlot Area
area_typeSuper built-up Area
bath

BHK

Signif. codes: @ “***' 9,001

NPTEL- doc_update - RStudia
- hdos -

N M
.04 281430

Estimote Std. Error t value Pr(>Itl)
-58.158524  3.905626 -14.891 < Ze-16 ***
0.074339  0.001089 68.248 < 2e-16 ***
4990933 14.832313  0.336  0.737
73.173201  4.191334 17.458 < 2e-16 ***
2.889033  3.077621 0.939  0.348
25.297041  1.984348 12.748 < 2e-16 ***
-8.969711  2.043348 -4.390 1.15e-05 ***

a0 901 K1 .05 .0 91 ¢ 1

Residual standard error: 114.8 on 9820 degrees of fresdon
(93 observations deleted due to missingness)

Multiple R-squared: 0.4679,

Adjusted R-squared: 0.4675

F-statistic: 1439 on 6 and 9320 DF, p-value: < 2.2e-16

S bvromen, Hstoy Comctions G _

1 wrs -

et f

& & Conmaonnen -
Data

df 13326 obs. o..
df_s.. 1 obs. of 10..
df_t.. 3400 obs. of.
df_t.. 9920 obs. of..
modl Large Im (14..
nod2 Large lm (14..

hckages ey dever 1=

LT Rr——

s ase} FDoumentaton

Remove Leading/Trailing
Whitespaca
Descrption

Remove leding ansor raiinguhiesgaca fron
ehaactr sings.

Usage
el i - ¢
Arqunens

x pr—

whion achuacir stingspicitiog
vhetvr o remore bfh eadng 3nd

g e defast,or nly
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vhitespace 541 ey a e
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So, this is 46 percent about 46 percent accuracy total square feet BHK is negative which is bit

of a I do not know this model has some problem and then we go and try to fit model2 ok.
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129
130 df_train=df_train[-1,]
131 df_test=df_test[-1,]
132

ST

133 modl = In(price ~ total_sqft + area_type + bath + BHK ,data=df_train)

134 sumnary(nodl)

135

136

137 mod2 = update(modl,l.~.+location)
138 summary(nod2)

139
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Signif. codes: @ “***' 9.001 “**’ 0.01 ‘¥’ 0.05 " 0.1 “ * 1

Residual standard error: 114.8 on 9820 degrees of freadom
(93 observations deleted due to missingness)

Multiple R-squared: 0.4679,  Adjusted R-squared: 0.4675

F-statistic: 1439 on 6 and 9320 DF, p-value: < 2.2e-16

> mod2 = update(modl, .~.+location)
> summary(nod2)

s+

s

NPTEL

Eruronmen sty Comctors Gt _

*oomse

K Conmaonnen -

Data

df 13320 obs. o..

df_s.. 1 obs. of 10..

df_t.. 3400 obs. of..

df_t.. 9920 obs. of..

omodl Large Im (14..

mod2 Large Im (14..

s o | ks | v | w1 )
)

s fase) R Doumentton

Remove Leading/Trailing
Whitespace
Description

Ronove leatng anso ralinguhisgacefron
charactrsngs,

Usage
erims (x, whded o
Arguments

x achacer wcto

vhich  achuacir stingspicitiog
Vhtver o e boh gadng ind
aleg i (dafast,or ol
eadiog Lot or g
(right').Gan e dbrwirsa.

Whitorpace st pactying  reguae
exprossion o mch oo character

It will take little bit time because it will create all the dummy variables.
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LocationBanashankari
LocationBanashankari 2 nd Stage
locationBanashankari 2nd Stage
LocationBanashankari 3rd stage, Vivekonandanagar
locationBanashankari 6th Stage
locationBanashankari 6th stage , 2nd block
locationBanashankari 6th Stage ,Subramanyapura
LocationBanashankari stage 2
LocationBanashankari Stage I
LocationBanashankari Stage 1T
LocationBanashankari Stage IIT
locationbanashankari stage iii sa
LlocationBanashankari Stage V

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

Signif. codes:

Residual standard error: 94,65 on 8522 degrees of freedon
(93 observations deleted due to missingness)

Multiple R-squared: @.68€1,  Adjusted R-squared: 0.638

F-statistic: 14.28 on 1324 and 8522 DF, p-value: < 2.2e-16

Now, it is 63.8 percent accuracy 63.8 percent accuracy.

0.306 0.759360
@.356 0.7216€7
0.058 0.953607
0.105 0.916699
0.203 0.834429
-0.140 0.888442
0.062 0.950255
0.329 0.742034
-0.091 0.927185
1.371 0.1704%0
-0.038 0.969462
0.131 0.895486
-0.104 0.916866

0 ‘¥ D01 <+ .01 ¥’ 0.05 ‘' 0.1 ¢ 1

S vonmen sty Cometions G

K+ 8 obattrvonmen -

Data

df 13320 obs. o..

df_s.. 1 obs. of 10..

df_t.. 3400 obs. of..

df_t.. 9920 obs. of..

modl Large Im (14..

mod2 Large Im (14..
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Remove Leading/Trailing
Whitespace

Descrption
‘Renow lexing anloraling whiosgaco on
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Usage

erims (x, whded o

Arguments

x achiacer ecto

vhich  achuacir stingspicitiog
htver o e bth gadng ind
alieg whiepaca (dafast,or nly
eadiog Lot or raling
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LlocationAnkappa Layout
locationAnnaiah Reddy Layout

LocationAnnapcorneshwari Layout, JP nogar 7th phase

LocationAnnapurneshwari Nagar
LocationAnnasandrapalya
LlocationAnugroh Layout
LocationAnwar Layout
LocationArasanakunte
locationArdendale
LocationArehalli
LocationArekerpanahalli
LocationArekere
LocationArishinakunte
locationasha township, off hennur road
LlocationAshirvad Colony
LocationAshok Nagar
locationAshraya Layout
LlocationAshwath Nagar
LocationAshwathnagar
LocationAshwini layout
locationAsthagrama Layout
LocationAtmananda Colony
locationAttibele

|

NPTEL- doc_updats - Rstudlia

0.022 0.982085
-0.113 0.909702
-0.210 0.8336%
0.424 0.671623
-0.502 0.615429
0,034 0.972614
0.319 0.749964
-0.400 0.6894€9
0.248 0.882697
0.149 0.888586
0.209 0.8345€9
0.111 0.911683
-0.210 0.83359%
0.298 0.766085
0.108 0.9143%
10.408 < 2e-16 *
-1.133 0.254972
0.105 0.916028
0.46 0.6452%4
0.421 0.673901
0,044 0.965078
0.133 0.893953
0.059 0.9601¢0

And Ashok Nagar has a very high p value.
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R+ CowtEnvronnen: + : NPTEL

Data

df 13320 obs. o..
df_s.. 1 obs. of 10..
df_t.. 3400 obs. of..
odf_t.. 9920 obs. of..
nodl Large Im (14..
nod2 Large lm (14..
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s fase) R Doumentton

Remove Leading/Trailing
Whitespace
Description

‘Renowslexing anlorraling whiosgaco o
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Usage
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x fEre—

vhich  achiacir stingspucitiog
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{ocationstn §lock Jayanagar
location4th Block Koramangala
location4th Phase JP Nagar
locationdth T block Jayanagar
LlocationSth Block Hbr Layout
locationSth Block Jayanagar
LocationSth block Koramangala
locationSth Phase JP Nagar
locationSth Stage BEML Layout

location6th block banashankari 3rd stoge, 100 feet ORR

location6th Block Jayanagar
Llocation6th block Koramangala
location6th Block Rajaji Nagar
location6th Phase JP Nagar
location7th Block Jayanagar
Location7th Block Koramangala
location7th Phase JP Nagar
Llocation§th Block Jayanagar
locationgth block Koramangala
Llocation8th Phase JP Nagar
locationdth Block Jayanagar
Locationdth Phase JP Nagar
LocationA Narayanapura
_LocationAavalahalli
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¢.03L 0.04LLi0 T
1.661 0.096766 .
0.394 0.693736
0.963 0.335777
0.443 0.657522
5.665 1.52e-08 ***
2.027 0.042733 *
0.099 0.928481
0.303 0.762000
2.602 0.009288 **
0.874 0.382343
1.102 0.270623
0.054 0.957078
0.411 0.681251
2.159 0.030869 *
@.011 0.991312
0.299 0.764853
1.970 0.048833 *
1.002 0.316550
0.046 0.962978
0.575 0.565213
0.005 0.996238
0.210 0.833737
-0.005 0.996035

I

af e Some {

R+ ) ChvalEmronnen: « NPTEL
Data

odf 13320 obs. 0.

df_s.. 1 obs. of 10..

»df_t.. 3400 obs. of..

odf_t. 9920 obs. of..

omodl Large 1m (14..

smod2 Large Im (14..
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Remove Leading/Trailing
Whitespace
Description

Ronove leang anso ralinguiesgaceron
charactrsngs,

Usage
erims (x, whded o
Arguments

x achacer wcto

vhich  achacis stingspicitiog
Vhther o e bth gadng ind
g e (dafast,or ol
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{Wlationee tectronte Lity rase L1 4,093 Luve-vo - Dota

locationZnd Block Bel Layout -0.002 0.998202 df 13320 obs. o..
Locationznd Block Hbr Layout -0.740 0.459030 df_s.. 1 obs. of 10..
LocationZnd Block Hrbr Layout 1.957 0.050360 . df_t.. 3400 obs. of..
location2nd Block Jayanagar 3,203 0.0013¢6 ** df_t.. 9920 obs. of..
locationZnd Block Koramangala 31651 0.000263 *** nodl Large In (14..
locationznd Phase JP Nagar 0.564 0.572592 nod2 Large Im (14
Locationznd phase jp nagar, jp nagar €.517 0.605198 =

Location2nd Phase Judicial Layout 2.035 0.9717% e
location2nd Stage Arekere Mico Layout @.257 0.797115 v LdiofTrton heacs «
Locationznd Stage Nagarbhavi 0.665 0.506133 wimws o) FDoumentiton
Location3rd Block Banashankari 2.140 0.032375 *

Lecation3rd Block R Layeut -0.045 0.963818 il
Llocation3rd Block Hrbr Layout 0.529 0.596772

Llocation3rd Block Jayanagar 0.972 0.331285 Basorpton

location3rd Block Koramangala 1.002 0.316539 frvimn e
location3rd Phase Iti Layout €.169 0.865972 Ussge

location3rd Phase JP Nagar €.673 0.501167 AR
Llocation3rd Stage Raja Rajeshwari Nagar -0.005 0.995401 e

Locationd Bedroom Farm House in Bagalur -5.107 3,35e-07 **+ ; —
locationdth Block HBR Layout -0.238 0.812036 vhich  achici s sprching
locationdth Block Jayanagar 2.032 0.042176 * ;gzl‘gﬁgxémg‘m
locationdth Block Koramangala 1.661 0.096766 . Crign Conde s,
 Locationdth Phase JP Nagar .39 0.693736 T o

Jayanagar, Koramangala has a very high p value alright. So, we will see what is it is
happening here ok and then finally, we will take the third model and we will see what is

happening here.
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133 modl = In(price ~ total_sqft + area_type + bath + BHK ,data=df_train)

134 summary(mod1)

135

136

137 mod2 = update(modl,.~.+location)
138 summary(nod2)

139

140 mod3 = In(log(price) ~ log(total_sgft) + area_type + log(bath) + log(BHK)
1“1 +location

142 ,data-df_train)

143 symmary(nod3)

144
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> mod3 = In(log(price) ~ log(total_sqft) + area_type + log(bath) + log(BHK)
+ +location

+ ,data=df _train)

> sumnary(mod3)
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Data

odf 13320 obs. o..
odf_s. 1 obs. of 10..
odf_t.. 3400 obs. of..
odf_t. 9920 obs. of..
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F-statistic: 36.57 on 1304 and 8522 DF, p-value! < 2.2e-16

€

So, in the third model it is giving us accuracy up to 82 percent, but these are in sample
accuracy remember that. So, you have to be bit careful about these kind of accuracies. So, if
you run. So, first we have to check out of the sample accuracy. So, let me just copy these two

lines and paste it here ok.



(Refer Slide Time: 52:41)

.
0

NPTEL- doc_updats - RStudlia

T » oo B e e aas -

© | et

|

sononsmn | & /- ok v
137 mod2 = updute(’modl,m.rLocatmn)

138 summary(mod2)

139

140 mod3 = In(log(price) ~ log(total_sgft) + area_type + log(bath) + log(BHK)
141 +location

142 ,data=df_train)

143 summary(nod3)

144

145 df_testiprice_hatl = predict(modl,newdaza = df_test)
146

147 Idf_test$price_hat2 = predict(nod2,newdaza = df_test)
148

el D Unea ¢

Conole Teminal + BakgrundJots

R R422 - -/Dovnkad Teuhng Rejrsion 0 syt MITEL

Signif. codes: @ ‘“***' 9.001 “**’ 0.01 ‘¥’ 0.05 ." 0.1 “ * 1

Residual standard error: €.305 on 8522 degrees of freedom
(93 observations deleted due to missingness)

Multiple R-squared: 0.8484,  Adjusted R-squared: 0.8252

F-statistic: 36.57 on 1324 and 8522 DF, p-value: < 2.2e-16

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

And similarly if I see now there is no problem now there is no problem and it is it gives us the

exact accuracy thing we wish it.
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And then this is the third one third model and if we just look into the test.



(Refer Slide Time: 53:13)

‘o NPTEL- doc_updats - RStudia
0. @00 r §-IEe i e L -
& it | et o0 oo Wy Comes Gt 1
Filer ] me tagsmie f st
Saym vy oo e ey oun b ow g WK w2 e %o 1 o e +
293 Suparbult-up Avea Ready ToMcve Elecronic City Phasell J8HK  Coun W 106000 2 2 s 2 SESIM LGN 116306 —
O P S S PR R P Vosa 1 sw vems e df 13320 obs. of..
S8 petuten ke 1M Gy Rael wew 2 1 me @ saw nsme s 4f_sub 1 obs. of 10 ..
T Whpan M Geowoymu B swn o WOM 2 1 WN 2 sas UM e
4 prbop A 80k GOy (K Sbc  2nW 4 O w4 s wseise s df_te.. 3408 obs. of ..
W wan DU Gyt Jwewn G 00 31 w1 wume w1 yodf_tr..9920 obs. of ..
0 s An N oy B s 0w 2 1 w8 3 @Rel B e nodl Large n (14 .
18 et e R DU GRS T8 KA TR 2 2 WO 2 Mg nowm e
I e A 8 GOy 1 Syl w3 13 3 uses G 1 mod2 Large In (14 ..
199 upttn A 1M BhaoncCtyPasen 36 wow 2 2 we 3 naw ey s nod3  Large In (14 .
Gocchmn K Wy mam 2 2 u® 3 oA wame i
Eearonc CyPasen I8N snalin o 2 ous 3 oo saer a6 P | o | P | oy | Viewwr | Ps o
%
Gaocchmun 28K Swe  ome 2 0 w@ 2 wMm womw 6w
19 N2 RN Ty BharoncCyPasel 1B Bt o 2 1B 2 smm weRn 16 [ i
P ¥y P I T A T A e s s [r—
Shoung 11015 300 e, 1 ol s
Conole Teminal - Backgnnd o _~ Remove Leading/Trailing
R 1422 /Do Textg Refesion 1 Csaon MTEL Whitespace
Residual standard error: @.305 on 8522 degrees of freadom Description
(93 observations deleted due to missingness) e g e g s o
chaadersigs,
Multiple R-squared: ©.8484,  Adjusted R-squared: 9.8252
fand Usage
F-statistic: 36,57 on 1304 and 8522 DF, p-value: < 2.2e-16
erimn (s, whien < ¢
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So, we have price hat from first model second model and the third model ok. So, the third
model looks like it is little bit maybe it is not that great model I do not know some issue is

there it is all same places maybe, we will see what is happening there not test data.
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+location
df_sub 1 obs. of 10 ..
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sa»
> df_test$price_hatl = predict(modl,newdata = df_test) SR, ik £0
> df_test$price_hat2 = predict(mod2,newdata = df_test) ety
> df_testiprice_hati = exp(predict(mod3,newdata = test_data)) e :z::::::‘:www_m_{c
> Vien(df_test) e
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We want a df test we want df test to be here df test there was a mistake now it is doing well

alright.
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df_sub 1 obs. of 10 ..
df_te.. 3400 obs. cf ..
df_tr.. 9920 obs. of ..
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mod2 Large n (14 ..
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Multiple R-squared: ©.8484,  Adjusted R-squared: 9.8252 Desciption
F-statistic: 36.57 on 1304 and 8522 DF, p-value: < 2.2e-16 pe————
> df_testSprice_hatl = predict(riodl,nendata = df_test) e
e, i+ o
> df_test$price_hat2 = predict(mod?,newdata = df_test)
Arguments

> df_test$price_hat3 = exp(predict(mod3,nendata = test_data))
> View(df_test) TP N i
> df_testSprice_hat3 = exp(predict(mod3,newdata = df_test)) . A
> View(df_test)
1 roqus oesen
= 4

> cspican
o match 0se crrcte o) “whi

<

Now, what I am going to do now if you look into this particular case the price is 150 price hat
to the first model predicted 251, second model predicted 220 and third model predicted 138.
So, this from this one case looks like the first third model has done good job, but we have to

first compute the root mean square error. So, what we will do?
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142 ,data=df_train)
143 summary(nod3)
144

145 df_testdprice_hatl = predict(modl,newdata = df_test)

146

147 df_testiprice_hat2 = predict(med2,newdaza = df _test)

143 df_testSprice_hat3 = exp(predict(mod3,newdota = df_test))
149

150 gqrt(mean((df_testiprice_hat1-df_testiprice)’2,na.rn=T))
151

[rm——
& R422 . -Dowiads Tex ——
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> df_test$price_hat2 = predict(mod2,newdata = df test)

> df _test$price_hat3 = exp(predict(moc3,newdata = test_data))
> Vien(df_test)

> df_testSprice_hat3 = exp(predict(mod3,nendata = df_test))
> Vien(df_test)

> sqrt(mean((df _testdprice_hat1-df_testSprice)A2))

[1] NA

> sqrt(mean((df_testdprice_hatl-df_testSprice)’2,na.rn=T))
[1] 119.6295

>
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df 13320 obs. of..
df_sub 1 obs. of 10 ..
df_te.. 3400 obs. cf ..
df_tr.. 9920 obs. of ..
nodl Large In (14 ..
mod2 Large n (14 ..
mod3 Large lm (14 ..

e
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trims(x, which + o

Amuments

hitaspice ) ting spasyng arequ exprssion
o match ose rrcte o white

We will take the df test price 1 hat minus df test dollar price square it mean it take a mean of
that take square root of that. So, ok I have to take na dot rm equal true some places probably it

did not able to. So, this is my RMSEI.
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n 9324

143 summary(mod3)

144 m 1

145 df_testSprice_hatl = predict(mod:,newdata = df_test) n 133201
146 LY

147 df_testSprice_hat2 = predict(modZ,newdata = df_test)

148 df_testiprice_hat3 = exp(predict(mod3,newdcta = df_test))

149

150 RMSE1_out = sqrt(mean((df _testiprice_hatl-cf_testiprice)*2,na.rmn=T))
151 RMSE2_out = sqrt(mean((df_testiprice_hat2-¢f testiprice)2,na.rm=T))
152 }?MSEB_out = sqrt(nean((df _testiprice_hat3-cf_testiprice)2,na.rm=T))
153

wjots

R R422

RMSEL.. 119.029469€622..
RMSEZ.. 104.7083324413..
RMSE3.. 75. 2854155@972..
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> RMSE1_out = sqrt(mean((df_testS$price_hatl-df_testSprice)A2,na.rm=T))
> RMSEL out

[1] 119.0295

> RMSE2_out = sqrt(mean((df_testIprice_hat2-df _testSprice)2,ra.rm=T))
> RMSE2_out:

[1] 104.7083

> RMSE3_out = sqrt(mean((df_test$price_hat3-df testSprice)A2,na.rm=T))
> RMSE3_out

[1] 75.28542

>

Usags

trims(x, which + o

Amuments

€

Out of the sample RMSE RMSEI1 this is out sample remember that this is my out sample
RMSE and second is from the second model. This is little less and the third one is from the
third model ok and this is very less. So, third model is not only doing well it is doing pretty

well to great extent.

So, log; that means, basically the total square feet bathroom BHK and price they all have a
log linear relationship and that is why even in the out of the sample they are doing far
superior than the just sample linear regression ok. There and let us we can also compute the

correlation between the two.
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152 RMSE3_cut = sqri(mean((df_testiprice_hat3-cf_testiprice)*2,na.rm=T))

153 L 9324

154 n 1

155 ## out sample approximate R-square n 133201

156 cor(df_testSprice_hatl,df_testiprice,use="na.or.complete") 2 nl 1L

157 : RMSEL.. 119.029469€622..

158 cor(df_testdprice_hat2,df_testiprice,use="ra.or.complete") 2 RMSEZ.. 104.7083324413..

159 RMSE3... 75. 28541550972...

160 cor(df_testiprice_hat3,df_testiprice,use="ra.or.complete")"2 S e [Tl

161
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[1] NA

> cor(df_testdprice_hatl,df_testdprice,use="na.or.complete")
[1] 0.5132488

> cor(df_testSprice_hatl,df_testSprice,use="na,or.complete')r2
[1] 0.2634244

> cor(df _testSprice_hat2,df_test$price,use="na.or.complete")A2
[1] 0.4202121

> cor(df_testSprice_hat3,df_testdprice,use="na.or.complete")A2
[1] 0.6247242

>

P

We can just take cor complete yeah and if you just take square. So, this is really less and then
if you have just take 2 42 percent and then 3 this is approximate r square is 62 percent out of

the sample approximate R square these are like out of the sample out sample approximate R

squaresquare.

So, it shows that third model is has pretty good predictive power in even out of the sample it
can predict the price with 62 percent variability can be explained, which is very good some
out of over fitting is happening, but that is can be handled. So, with that I will stop here 1

hope you enjoyed this hands-on session. So, see you in the next video.

Thank you.






