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

Lecture - 31
Hands on with R for CAPM

Hello all welcome back to the part B of lecture 9. In this video lecture, we will do some hands

on with R. So, let me first open my R, RStudio.
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1 library(tseries)

2 start_date<-"2022-06-01"

3 end_date<-"2022-12-30"

4 rel<-get.hist.quote(instrument = "RELIANCE.NS" Environment is empty
,start=start_date,end-end_date

5

6 ,quote:”Ade'l.ose”,plrovi.der = "yahoo")

7 nifty<-get.hist.quote(instrument = "ANSEL"

8 ,start=start_date,end-end_date YT o (e o v e =
9 ,quote="AdjClose" ,provider = "yahoo")

10 data <-merge(nifty,rel)
11 rt<-diff(log(data))
12 head(rt*10@)
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So, this is the code that I have partially showed you in the, in my part first part of this lecture

9, where I am going to use this first line, the live T series package. In case you do not have T

series package in your. So, if you run this.
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So, in this case you may get a like you know it is this kind of information. If you do not have

T series package then in your R install, then what you can do you can see here if there is a

package you can see ok.
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In package you can click on there you can go to install and then if you write tseries and make

sure your install dependency is corrected check and then you click install. Now, I am not

going to install because it is already installed in my R environment. So, I am cancelling it.

Now, I am going to consider the start date as 1st June 2022 and in the analysis that I have

shown in the package in the previous video I have considered 30th December 2022.
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However, what we can do? We can instead of that we can take the ended as usual some ended
of Sys dot Date if you just take Sys dot Date. So, that will give you the today’s date, today is
7th February 2023 as of I am recording this video it is 7th February 2023.
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And what I can do is I can take a start date which is maybe 60 days prior to the system date.
So, what I can do? I can just take Sys Date minus 180 days like 6 or maybe I just I will just
take last 90 days of data. So, if I just give this then start date will be 90 days prior which is
9th November 2022. Now, given these 2 date. So, now, get dot hist dot quote is the function

that comes with the package tseries.
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So, if you just question mark get dot hist dot quote then you can download historical financial

data ok and here there are some examples also.
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So, what you can do? I am going to download the instrument name RELIANCE dot NS. You
can try some other stock also like TCS or something, but you have to know with the name of

the instrument in this case TCS.
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So, one way to figure out which instrument you want to use is you go to Google Yahoo you
search Yahoo finance India make sure you are giving Yahoo finance India and then you if you

click on that.
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And then you can look for typically quote look up here if you just gives a TCS.
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So, TCS dot NS is the Tata Consultancy Services. So, Tata Consultancy Services that is TCS
dot NS. So, if I want to download the data for Tata Consultancy Services. So, I will choose

TCS dot NS and I will go in my R and here instead of RELIANCE dot is.
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I will say TCS dot NS, but I will just keep it is as Reliance dot NS.
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And I will just download the data oh I need to just run this to and I will just run the data.
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Console Termnal © Background Jots BE]| ot
R RA422 - ~{DoweadsTexchag Regrssonand,Cas o /NTE <o gl i, g eummat R, < Al
> start_date<-Sys.Date()-90 plot x, mein = *Internationa] Busisess K
> end_date<-Sys.Date() o0 < gat.biat. quota(instrumnt = “gapc”, start = *19
> rel<-get.hist.quote(instrument = "RELIANCE.NS" ,m\.::'ff:,;h;..;: (R
+ ,start=start_date,end=end_date quote
+ ,quote="AdjClose" ,provider = "yahoo") S ey T N
time series ends  2023-02-06 Plot(x, maln = “7H va G4P

error = identity

[Packenafaris version N 1051 nder]

>
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start_date<-Sys.Date()-99
end_date<-Sys.Date()

aRn

,start=start_date, end-end_date
,quote="AdjClose" ,provider = "yahoo")

4
5
6 rel<-get.hist.quote(instrument = "RELIANCE.NS"
7
8
¢

nifty<-get.hist.quote(instrument = "ANSEI"

10 ,start=start_date,end-end_date
1 ,quote="AdjClose",provider = "yahoo")

12 data <-merge(nifty,rel)
13 rte-diff(log(data))

14 head(rt*100)

15

16 wicl froa vata-.0 NG/I82

Gool Temml - Bckromnd o

R R4.12 - ~ Downnts Techng Regresionan Cass i NFTEL
start_date<-Sys.Date()-90
end_date<-Sys.Date()

>
>
> rel<-get.hist.quote(instrument = "RELIANCE.NS"
+
+

,start=start_date,end=end_date

,quote="AdjClose",provider = "yahco")

time series ends 2023-02-06

> head(rel)

source -

PimportDase: - M 1eavie - [REE g
R- 7 GibalEnicorment - NPTEL
Values
end_dote 2023-62-07 UTC
rel ‘z00’ series from 202..

start_d.. 2022-11-09 UTC

Fies Fots Padages Help Viewer Presenaticn I
R:Dovriosd Hiseicl Finance Dt «

00" series  ceated with 200 and has an indexof tass
eres i retumed, th indes is i physica ine, ..

s, and issing days ave filed vith 0 f not availabe. The
jvenin (uen cates (cays since the ori gin).

Authoris)
ATrplet
SseAlso

gatsymbols for dowalozds from varicus providers; 200, t3, a3 Date,

Examples
Bun gxamplzs
trycateh
¥ <~ get.hist.quote instrument start =
qute
plotx

Now, if you go to the environment. So, you can see the Reliance it has downloaded as zoo

package. Similarly, you have if you just. So, if you just say head Reliance this is the object

name if you just say Reliance.
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‘000 NPTEL - doc_update- RStudie

3
IR I A oo figfuc 5 Ak £t - g
o - 2 \ ¢ N4
uceonsave A /- SR S Ssoirce - 1 (importoause: - 161me - o st~
R GebalEnirorment - NPTEL

4 start_date<-Sys.Date()-99

5 end_date<-Sys.Date() alues

6 rel<-get.hist.quote(instrument = "RELTANCE.NS" end_date 2023-02-07 UTC

7 ,start=start_date, end-end_date rel ‘200" series from 202.
8 ,quote="AdjClose", provider = "yahoo") start_d.. 2022-11-09 UTC

9 nifty<-get.hist.quote(instrument = "ANSEI"

10 ,start=start_date,end-end_date

1 ,quote="AdjClose",provider = "yahoo") Fies Mot Pacages Help Viewer Presenticn -0
12 data <-merge(nifty,rel) k)

R:Doriond Hiseicl Finance Dt « 7

13 rt<-diff(log(data))

seres. The *200" seres  Cealed wih 200 and has an ndexof class

* “Date”, I "t5" 56163 s retumed, te ndsx sin physical s, ..
g heod(rt*106) ks ki g dn e W ol T
15 time scal s gvenin Julen cate (cayssicetheori gin)
16 wniecl fraa nata-.0 DG/2CD Author(s)
G4 (Toplewh s Rcrp s
Consoe Termmal -+ Background s & ATl

RA4.2.2 - ~]DownloadsTeachng/Regressionand_Cassficaor /NFTEL/

2022-11-69 2604.00
W22-11-10 2572.50

Sse Also

getsymols for downlozdsfrom vaiouspoviders; 2o, 13, 43.Date.
as.R0STACE,

2022-11-11  2631.80 Examples
2022-11-14  2619.05 Bun oxanpbs
2022-11-15  2607.30 trycaten
2022-11-16 592,35 g gt - s

N [ plot x
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Cosole Termnal - Backaround Joks

NPTEL - doc_update - RStudio

© Addins +

RA4.2.2 - - DownloadsTeachngJRegrssionan3_Cass cator/NFTEL/

L1 " coed-11-09
> 7get.hist.quote

> rel<-get.hist.quote(instrument = "RELIANCE.NS"

+
+

,start=start_date,end=end_date
,quote="Adj(lose" ,provider = "yahoo")

Error in as.Date(end) : object 'end_date' not found
> start_date<-Sys.Date()-90

end_date<-Sys.Date()

,start=start_date,end=end_date

>
> rel<-get.hist.quote(instrument = "RELIANCE.NS"
¥
+

,quote="AdjClose" ,provider = "yahco")

time series ends 2023-02-06

> head(rel)

Adjusted
2022-11-09  2604.00
2022-11-10  2572.50
2022-11-11 2631.80
2022-11-14  2619.05
2022-11-15  2607.30!
2022-1w00 2592.35
> taLl(relb

So, it has the adjusted close prices of Reliance.

Now, if you say tail of TL.

ent Hisory Comnedions Gt Tutoral

| (7 mponDaase: - N 1avie - o

S Re @ Gebaleniorment

Values
end_dote 2023-62-07 UTC

st

rel ‘z00’ series from 202..

start_d.. 2022-11-09 UTC

Fies Mot Packages Help Viewer  Presenttion
2
R:DowrondHseicalFinarce Dt «

seres, The *2c0° series § created with 200 and has an indexof dlass
“Date”.lfa "ts" seres s retumed, the ndex s in physicaltme, .2,
waekencs, holidays, and issing days ar filed with ¥As if notavailable. The

time scal s gvenin Julen cate (cay:sicetheori gin)
Authoris)
ATrplet

SseAlso

getsymbols for downlozds from vaiouspoviders; 200,13, g3.Date,
as.R0STACE,

Examples
Run examplzs
trycateh
¥ <= get.hist.quote instrument =

quote
plot x

start =

9

gy,
)

Q

NPTEL
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R R4.2.2 < Downloads/Teachng/Regression_and_Cass ficatior /NFTEL/

> rel<-get.nist.quote(1nstrument = “KELIANCE.NS" Values

+ ,start=start_date,end=end_date end_date 2023-02-07 UTC

+ ,quote="AdjClose" ,provider = "yahoo") rel ‘z00’ series from 202..

time series ends 2023-02-06 start_d.. 2022-11-09 UTC

> head(rel)

Adjusted

2022-11-09  2604.00

S0l 10 2Tce o o b b o
2022-11-11 2631.80 RDavrion il Fanc Ot « < .
202zoLl-1, 261308 T A A et

2022-11-15 2607.30 waekencs, holidays, and missing days ae filed with NAs if not avaiable. The

tine scale is gvenin .ulan dates (cays sincetheorigin).

2022-11-16  2592.35
> tail(rel)
Adjusted
2023-01-30  2359.75
2023-@1-31 2353.85

Authoris)
ATrplet
SseAlso

getsymols for downlozdsfrom vaiosspoviders; 200,13, g3.Date.
as.p08xct,

2023-02-01 2339.90 Eamios
2023-02-02 2326.95 P—

2023-02-3 2329.00° ‘
2023-02-86 2311.45 e ey
> plot x

So, till yesterday the price was 2311.45 per share ok. Now, nifty is the index if you go back if

you remember.
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So, this is the NIFTY 50, NIFTY 50 is the index of National Stock Exchange this is the 50

largest company of the country.



(Refer Slide Time: 06:21)

Y
0 .-
©Req_Clis Lec 9 Par b3
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NPTEL - doc_update - RStudio

© Addins +

PYREES

6 rel<-get.hist.quote(instrument = "RELIANCE.NS"

7
8

,start=start_date,end=end_date
,quote="Adj(lose",provider = "yahoo")

9 1ifty<-get.hist.quote(instrument = "ANSEI"

10
il

,start=start_date, end=end_date
,quote="AdjClose",provider = "yahoo")

12 data <-merge(nifty,rel)

13 rt<-diff(log(data))
14 head(rt*100)
15

16 risk_free_rate<-0.06/252

17
18 ## risk premium

121 oplewd s

Conole Termnal -+ Backaround Jots

2.2 - ~{Downloads Teachng Regresion_and_Cassficator NFTEL)

2023-02-63 2329.00
023-02-06 231145

> nifty<-get.hist.quote(instrument = "ANSEI"

+
&
time series ends
>

,start=start_date,end=end_date
,quote="AdjClose" ,provider = "yahoo")
2023-02-06

]

P~
tem. &
PimponDusse - s - s - S
R~ GlebalEnvrorment - NPTEL
Values

end_dote 2023-62-07 UTC
nifty  ‘zoo’ series from 202..
rel ‘z00’ series from 202..
start_d.. 2022-11-09 UTC

Fies Fots Padages Help Viewer Presenaticn

R:Dovriond Histeical Fiance Dt «

' *200" seres § crealed with zog and has an indexof class

waekencs, holidays, and missing days ar filed with ¥As if notavilable. The
tine scae is gvenin .ulzn dates (cays since theorigin).

Authoris)
ATrplet
SseAlso

getsymbols for downlozdsfrom vaios poviders; 200,13, g3.Date,
as.ROSTACE,

Examples
Bun examples

trycateh
X <- get.hist.quote instrument =
qute

start =

plot x

So, if you just run the NIFTY 50 it will give you the NIFTY values also.
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Corsole Terminal

Bickground Joks

© Addins +

R R4.1.2 - - Downleads Teachng Regresion and_Cassfiator [NITEL]

> heac(rel)
Adjusted

2022-11-09
2022-11-10
2022-11-11
2022-11-14
2022-11-15
2022-11-16

> tail(rel)
Adjusted

2023-01-30
2023-01-31
2023-02-01
2023-02-2
2023-02-03
2023-02-6

> nifty<-get.hist.quote(instrument = "ANSEI"
,start=start_date, end=end_date
,quote="AdjClose" ,provider = "yahoo")
2023-02-06

+
+

time s

2604.00
2572.50
2631.80
2619.05
2607.30
2592.35

2359.75
2353.85
2339.90
2326.95
2329.00
2311.45

ends

> head(nifty) !

Similarly, you can see the you can say head of nifty.

NPTEL - doc_update - RStudio

ent Hisory Comnedions Gt Tutoral

PimportDaase: - N 12mit - o st

S Re  Gebalniorment

Values
end_dote 2023-62-07 UTC
nifty  ‘zoo’ series from 202..
rel ‘z00’ series from 202..
start_d.. 2022-11-09 UTC

Fies Fos Padages Help Viewer Presenaticn =0
&

R:Dovriosd Histeical Fiance Dt «

00" seres § crealed Wit z00 and has an indexof dass
2 "t" Seres s retumed, th indes s n physica ne, ..
waekencs, holidays, and missing days ar filed with ¥As if notavilable. The
tine scale is gvenin .ulan dates (cays since theorigin).

Authoris)
ATrplet
SseAlso

getsymbols for downlozds from vaios poviders; 200,13, g3.Date,
as.R0STACE,

Examples
Bun examoles
tryaaten
X <= get.hist.quote, instrument = *gepe’, start =
qute
plotx
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> nitty<-get.nist.quote(instrument = “ANSEL Values

+ ,start=start_date,end=end_date end_date 2023-02-07 UTC

+ ,quote="AdjClose" ,provider = "yahoo") nifty ‘200" series from 202..

time series ends  2023-02-06 rel ‘200" series from 202.

> head(nifty)
Adjusted

2022-11-09 18157.00

2022-11-10 18028.20

start_d.. 2022-11-09 UTC

Fies Fots Padages Help Viewer Presenaticn -
&

2022-11-11 18349.70 e Dovlod il e Do« < .
poecsLbBsaS T A A e
2022-11-15 18403.40 waekencs, holidays, and missing days ae filed with NAs if not avaiable. The

tine scale is gvenin .ulan dates (cays sincetheorigin).

2022-11-16 18409.65

> tail(nifty) o
Adjusted I e
2023-01-30 17648.95 e bt s s
2023-01-31 17662.15 ey
2023-02-01 17616.30 Euampls
2023-02-02 17610.40 f—
2023-02-63 17854.05
2023-02-06 1764..60 O

>

And similarly, you can just say tail of nifty. You can see that in November it was running
around 18,000 now it is near came down to 17,000 the market is not good now as of

February.
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‘o NPTEL - doc_update - RStudio P
0. - - § - - Adds - 1w - &y
sarceonsawe 4 /- 4R 0+ Source - PimportDause: - 158 vie - ust - (- \j
° HYUULES AUJLLUSE PIUVLUEL S yUIiwY ) Re % Gt Enonmnt - NPTEL
9 nifty<-get.hist.quote(instrunent = "ANSEL" Values
10 ,start=start_date,end=end_date data ‘200" series from 202
1 ,quote="AdjClose" ,provider = "yahoo") end_dote 2023-02-07 UTC

12 data <-merge(nifty,rel)

13 rt<-diff(log(data)) nifty  ‘zoo’ series from 202..

14 head(rt*100) rel ‘zoo’ series from 202..
15 start_d.. 2022-11-09 UTC

16 risk_free_rate<-0.06/252 by '/'\-1 Padages Help Viewer _ Presenaticn =0
17 Dot it s Ot -

00" seres  Cealed with z0o and has an ndexof class

eres i retumed, th indes is i physica ine, ..
waeker s, and issng days ave filed vith 0 f not aveiabe. The
tine scale is gvenin .ulan dates (cays sincetheorigin).

18 ## risk premium
19 rte-rt-risk_free_rate

20
. .. .. P P ME—— — Author(s)
T toplee s *saps
Console  Termnal - Background Jobs =0 ATreplt
R R4.12 - ~ Downnds Techng Regresionan Cass i NFTEL) Sseiso
> datame... rge(nifty,rel) getymbols o downoadsrom varus roviders; 2o, £, as.0ate.
a8, POSIXCt,
> head(data)
Examples
Bun examplas
waycaten
x <- o kiot.quota tromint = *“qgpc", seazt =
quote
plotix

So, now what I am going to do? I am going to run the merge these two and it will

automatically merge and so, head data.



(Refer Slide Time: 07:07)

° NPTEL - doc_update - RStudio P
S

CRCIES § - E - ai e TS )
= PimportDase: - S 1gvie - st (e g
. — ? & nadom. NPTEL
> data <-merge(nifty,rel) Values
> head(data) data ‘z00’ series from 202..
Adjusted.nifty Adjusted.rel end_date 2023-02-07 UTC
2022-11-09 18157.00 2604.00 nifty  ‘zoo’ series from 202..
2022-11-10 18028.20 2572.50 rel ‘z00’ series from 202..
2022-11-11 18349.70 2631.80 start_d.. 2022-11-09 UTC
2022-11-14 18329.15 2619.05 Fies Mots Packages Help Viewer Presenation el
2022-11-15 18403.40 2607.30 ?
2022-11-16 18499, 65 250,35 1 Dot it s Ot - < .
“200" series s crealed with 200 and has an index of class
> " 5615 IS retumed, the index is in physical time, i.e.,

waekencs, holidays, and issing days ar filed with ¥As if notavilale. The
tine scale is gvenin .ulan dates (cays since theorigin).

Authorls)
ATrplet
30 Also

gatsymbols for downlozds from varicus providers; 200, £, a3 Date,
28 BOSIXC,

Examples
Bun examplzs
trycaten
¥ <~ get.hist.quote instrument = start
qute
plotx

So, now it is a Adjusted nifty and Adjusted Reliance. So, two series got merged by date

automatically. So, you do not have to worry about that.



(Refer Slide Time: 07:23)

=
&
yom. §
B o e \,

. NNPTEL - doc_update - Rstudio
0 - 2 - Addins
210l Lt P bR
uceon Save X /- *Run | °% Soutce -
R e S
10 ,start=start_date, end=end_date
1 ,quote="AdjClose",provider = "yahoo")

12 data <-merge(nifty,rel)
13 rte-diff(log(data))

14 head(rt*100)

15

16 risk_free_rate<-0.06/252
17

18 ## risk premium

19 rte-rt-risk_free_rate
20

21 plot(rtSAdjusted.nifty,rtSAdjusted.rel,pch

an CRRRRITN
141 (oplewd 3

Comsols Teminal - Background Jobs

P RO Vi .

R4.22 - ~/DownloadsTeichag/egresson and Clssfcaton NPeL

ZR@ZZfll—l@

2022-11-11 18349.70
2022-11-14 18329.15
2022-11-15 18403.40
2022-11-16 1849.65
> rt<-rux. log(data))

> head(rt*100)

257250
263180
2619.05
2607 20
2592135

=20, col="purple’

Ricrp 2

2 e N15M8 - L - | @- 4
R+ Gobal ivvonnent - NPTEL
Values

data ‘zo0’ series from 202..
end_date 2023-02-67 UTC
nifty  ‘zoo’ series from 202..

rel ‘zoo’ series from 202..
rt ‘zoo’ series from 202..
PG Pt | rctagis iy | Ve | Psanation -0

R: Dowtoad Hitodcal Finince Do «

sates. The "200" seres is craated with 260 and has anindex of dlass
“Date". " ts" seresis reumed the indexis n physical e, .,
The

time szale isgiven 1 Juan dats (dayssince he origin)
Author(s)
A Traleti
See Also

getsymbols fordownloads from various provders; z0g L, as.fats,
as.posKct,

Examples
B asanples
tryesten
X <- get.hist.quote instrument = *gepc”, start =
qute
plot (x

And now if you just calculate the this now head of rt times 100.
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Source a0

Hisiory  Comnecions Gt Tutoral B
= imporDatse: - 157 Mg - st~ (-
=5 R GbalEnironment -

Console

3
a4
m

R R412: - chng

> data ge(n Values

> head(data) data ‘700’ series from 202..

Adjusted.nifty Adjusted.rel end_date 2023-02-07 UTC

2022-11-09 18157.00 2604.00 nifty ‘z00’ series from 202..

2022-11-10 18028.20 2572.50 rel ‘200’ series from 202..

2022-11-11 18349.70 2631.80 rt 700’ series from 202..

2022-11-14 18329.15 2619.05 T we el -
&

2022-11-15 18403.40 2607.30
2022-11-16 18409.65 2592.35
> rt<-diff(log(data))

> head(rt*100)

fnancs ita -

eres  created with 20 and has an indexof tass
time, 6.
if ot avaiabe. The

Adjusted.nifty Adjusted.rel Authorls)
2022-11-10  -0.71190060 -1.2170536 RN
2022-11-11  1.76760277  2.2789853 StoAlso
2022-11-14  -0.1120477%  -0.4856366 otmal for vt o v o 200,53, 5t
2022-11-15  0.40427414  -0.4496453 =
2022-11-16  0.03395535  -0.5750384 Fanples
2022-11-17  -0.35778894  0.2581174 At

trycateh
> X <= get.hist.quote instrurent stare
quote
plot ix

This is precisely the value that you have seen that this is the nifty log returns and these are the
reliance log return. Ok. Now, I have taken risk free rate as 6 percent [ am going to. So, that is
why I have taken rate as 0.06 ok and I am going to divide that by 252 because there are 252

business days you can use 365 also, we can use 365 that will be probably more meaningful.
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[ ] NNPTEL - doc_update - RStudio s
0. x 5o Mdns o £ &
sarceonsae. A /- 1 R0 4 Ssource - #importDamse: - 17vib - st~ (- \j
13 l't«dlff(lcg[data)) R- ]mtbi\[nwvnm‘(m- . ) NPTEL
14 head(rt*102) data z00’ series from 202..
15 end_date 2023-02-07 UTC
16 risk_free_rate<-0.26/365 nifty  ‘zoo’ series from 202.
17 rel ‘z00’ series from 202..
18 ## risk premium risk_fr.. 0.000164383561643836
19 rt<-rt-risk_free_rate rt ‘200’ series from 202..
20 Fies Mot Pakages Help Viewr  Preenaticn -0
21 plot(rtSAdjusted.nifty,rtSAdjusted. rel,pch=20,col="purple’ &
22 ,xlab="Nifty 50 return' ylab='Reliance return') l:::"x"‘::zi‘s:::(;::ww i e
23 grid(col='grey',1ty-2) Thate" M v are 8 eumd, 1 e iy’ e, .,
24 abline(h=0,col="skyblue', lnd-2) ek s o it s orgi
(h=0,col= » Ld= s ghenin.
S ahline(v=0 cal="cluhlie' Twd=2) Autroris)
183 oplaeh: R :
Console  Termnal - Background Jobs =0 ATreplt

2.2« ~{Downleads Teachng Regression_and Cass it /N

Ra12 oy
2"022711—16 0.03395535  -0.5750384
2022-11-17  -0.35778894  0.2581174

SseAlso

getsymols for downlozds from vaios poviders; 200,13, a3.Date,
as.R0STACE,

> risk_free_rate<-0.06/365 Examples

> rte-rt-risk_free_rate Bun oxampls

> risk_free_rate tayaaten

[ 0. 4383 i

> head(r) i

So, we can use 365. So, the risk premium if we just calculate the subtract risk free from the

return. So, now, it is risk premium.
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° NPTEL - doc_update - RStudio e

Q.- g ~ Addins + L oweTa - §
sorceonsawe Q4 /- | AR % source - * 1 mponoaase; -+ V1g7vie - st~ (- g
13 rte-diff(log(data)) R 1C\tbi\[nwwm‘mt- , : NPTEL
14 head(rt*102) data 200’ series from 202..
15 end_date 2023-02-07 UTC
16 risk_free_rate<-@.06/365 nifty ‘700’ series from 202..
17 rel ‘z00’ series from 202..
18 ## risk premium risk_fr.. 0.000164383561643836
19 rt<-rt-risk_free_rate rt ‘200’ series from 202..
20 Fies Mot Pukages Help Viewr Preenaticn )
21 plot(rtSAdjusted.nifty,rtSAdjusted.rel,pch=20,col="purple’ &
22 ,xlab="Nifty 50 return' ylab='Reliance return') l::"::N_‘ﬂmfi;:::::;m vl
23 grid(col-grey’, 1ty-2) e el St M Al s
24 abline(h=0,col="skyblue',lwd=2) e sl e s oo heorigin.
75 ahlinelv=R cal="ckvhlie’ Twd=2) —
Console Termmnal -+ Background Jots op | ATt
R R4.12 - ~ DowlutsTechng Regresionand Cass i NFTEL) Ssolso
2022-11-10 -0.0072833896 -0.012334919 S
2022-11-11  0.0175116442 ©.022625469 as.p080e
2022-11-14  -0.0012848566 -0.005020750 Examples
2022-11-15  0.0038783578 -0.004660837 Run oxanps
2022-11-16  0.0001751699 -0.005914767 Raisis .
2022-10-17 -0.0037422730 0.002416791 B
> plotix

Now RT because I have just subtracted the risk-free rate from all the returns and that;
obviously, then the rate rt if data frame is now what I have is risk free rate risk premium So,

these are all my risk premium now.
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15 R~ GebalEnirorment - NPTEL
16 risk_free_rate<-0.06/365 data ;200" series fron 202,
17 end_date 2023-02-07 UTC
18 ## risk premium nifty  ‘zoo’ series from 202..
19 rte-rt-risk_free_rate rel ‘700’ series from 202..
20 risk_fr.. 0.000164383561643836
21 plot(rtSAdjusted.nifty, rtSAdjusted. rel,pch=20,col="purple" rt ‘z00’ series from 202..
22 ,xlab="Nifty 50 return', ylab="'Reliance return') el o Lt e =
23 grid(col="grey',1ty=2) Ao | ey o181 ¢ S
24 abline(h=0,col="skyblue",1wd=2)
25 abline(v=0,col="skyblue’,1lwd=2) r
26 abline(Im(Adjusted.rel~Adjusted.nifty,data=rt) s |

o col="hlue" Twd=? 1+v=2) o @ | =

e 0§z

R R4.1.2 - ~{Downloads/Texchngjegession and Cass ficator NFTEL] = .

2022-11-14  -0.0012848566 -@.005020750 g

2022-11-15  0.0038783578 -0.004660837 § 5

2022-11-16  0.0001751699 -0.005914767 PRt

2022-11-17 -0.0037422730 0.002416791 3 | '

> plot(rt$Adjusted.nifty, rt$Adjusted.rel,pch=20, col="purple’ ? T T

+ ,xlab="Nifty 50 return',ylab='Reliance return') i B B o

5 Nifty 50 retum

So, if  now plot risk premium that just it. So, these are my let me just zoom it.
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15 NPTEL
16 risk_free_rate<-0.06/36 firom 202
17 Ey ¢
18 ## risk premium from 202..
19 rte-rt-risk_free_rate o | Tt | from 202,
20 . 11643836
21 plot(rtSAdjusted.nifty, 4 K from 202..
2 ,xlab="Nifty 50 ré & J . L | A -
23 grid(col="grey',lty-2) § ° i PRI o
2 abline(h-0,col="skyblue ® L. L
25 abhne(v:(b,col:'skyblueg §’ LR TR * s
2 abline(In(Adjusted. rel~ ¢ S TR B
. col="hlue" Twi= s | C A
Console  Termnal - Background Jobs L ¢
R R422 - ~ Do Techgegesion i st ¢ "
2022-11-14  -0.0012848506 -6 o
2022-11-15  0.0038783578 -0 < |
2022-11-16  0.0001751699 -0
2022-11-17 -0.0037422730 @ & |
> plot(rtSAdjusted .nifty,rts ~ T T T T T T T
" xLab="Nifty 50 returi 0015 0010 0065 0000 0005 0010 0018 |
> iy 0 eton

So, these are the Nifty return on the x axis and Reliance return on the y axis ok looks like
there is a or Nifty premium I should not say return Nifty premium risk premium and Reliance

risk premium.
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15 R Clebal Emvirorment ~ NPTEL
16 risk_free_rate<-0.06/365 data ‘z00’ series from 202..
17 end_date 2023-02-07 UTC
18 ## risk premium nifty  ‘zoo’ series from 202..
19 rt<-rt-risk_free_rate rel ‘200’ series from 202..
20 risk_fr.. 0.000164383561643836
21 plot(rtSAdjusted.nifty,rtSAdjusted. rel,pch=20,col="purple’ rt ‘z00’ series from 202..
22 ,xlab="Nifty 5@ risk premium"' T e PR pr=
23 ,ylab="Reliance risk premium') Lo [ Bepen o|8]1¢ &
24 grid(col='grey',1ty=2) t
25 abline(h=0,col="skyblue',1lwd=2)
26 abline(v=0,col="skyblue",wd=2) s |
m’77"n£|‘is1\1"y1‘npv’]m(Adimh:d rel ~Adinsted niftv dato=rt) o] € = | %
G Temml Bk ot =0 § s
R RA4.2.2 - ~|Downloads Teachng/Regression,an_Ciass ficatior /NFTEL/ : o L
2022-11-17 -0.0037422730 0.002416791 2 4
> plot(rt$Adjusted.nifty,rt$Adjusted.rel,pch=20, col="purple’ g g
+ ,xlab="Nifty 50 return' ylob="Reliance return') AR
> plot(rt$Adjusted.nifty,rt$Adjusted.rel,pch=20, col="purple’ 2] '
+ ,xlab="Nifty 50 risk premium' 5 L R
+ ,ylab='Reliance risk premium') o s s T
N Nity 50 isk premium -

So, that is the more correct appropriate value. So, let me just connect once more now it is

corrected.
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So, yeah Nifty risk premium and Reliance risk premium. So, now if I just run put some grid

on it P9.

0 .- [ . s.|0

©Req s Lec 9 ParcbA
sorceonsie 4 /7 -

15

16 risk_free_rate<-0.06/36
17 s
18 ## risk premium

19 rte-rt-risk_free_rate o |
2 | ©
21 plot(rtsAdjusted.nifty,

i ,xlab="Nifty 50 i g

23 ,ylab="Reliance ri
24 grid(col="grey',1ty=2) &
25 abline(h-0,col="skyblue s & |
26 abline(v=0,col="skyblue £
27 ahline(Im(Adiusted rel~®

201 (TopLevh = g

Conole Termnal -+ Backaround Jots

2.2 - ~{Downleads Teachng Regression_and Cassficator|

Raz2
W22-11-17 -0.00374227%0 0 o
> plot(rt$Adjusted.nifty,rty <
+ ,xlab="Nifty 50 returi

> plot(rt$Adjusted.nifty,rt$ g

Plot Zoom

+ ,xlab="Nifty 50 risk |

+ ,ylab="Reliance risk |
>
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15
16 risk_free_rate<-@.06/365
17

18 ## risk premium
19 rte-rt-risk_free_rate
20
21 7 ot(rtSAdjusted.nifty, rtSAdjusted. rel,pch=20,col="purple’
22 ,Xlab="Nifty 5@ risk premium"
23 ,ylab="Reliance risk premium")
24 grid(col="grey',1ty=2)
25 abline(h=0,col="skyblue",1wd=2)
26 abline(v=0,col="skyblue',lwd=2)
27 abline(Im(Adjusted. rel~Adjusted.nifty,data=rt)
Gonsol Temml  Backromnd o
R RA422 - ~{DoweadsTexchag Regrssonand,Cas o /NTE
> plot(rt$Adjusted.nifty,rt$Adjusted.rel,pch=20, col="purple’
+ ,xlab="Nifty 50 risk premium'
+ ,ylab="Reliance risk premium')
> grid(col="grey",1ty=2)
> abline(h=0,col="skyblue',lwd=2)
> abline(v=0,col="skyblue',lwd=2)

>

2Ll monDases - A 2iavb - - | @- R
R~ 7 GlebalEnvrorment - NPTEL
data ‘z00’ series from 202..

end_date 2023-02-07 UTC

nifty  ‘zoo’ series from 202..
rel ‘z00’ series from 202..
risk_fr.. 0.000164383561643836
rt ‘z00’ series from 202..

Fies ot Packages Help Viewer Presenttion e
Prom Jepons 0 f O

Reliance risk premium

0015 0005 0005 0015

Nifty 50 rsk premium
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2
25
2
27
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sorceonsie 4 /-

risk_free_rate<-0.06/36

## risk premium
rt<-rt-risk_free_rate

plot(rtSAdjusted.nifty,

,Xlab="Nifty 50 ri

,ylab="Reliance ri
grid(col="grey',1ty-2)
abline(h=0,col="skyblut
abline(v=0,col="skyblu
abline(Im(Adjusted. rel~

21 (opevd =

Conole Termnal

Backround jobs

RA4.22 - ~[DonnloadsTeachngRegression,and_Cass fcator]

R
> pl
+
f

ot(rt$Adjusted.nifty,rt$

,xlab="Nifty 50 risk |
,ylab="Reliance risk |

> grid(col="grey",1ty=2)
> abline(h=0,col="skyblue' , li
> abline(v=@,col="skyblue', i

>

So, you can see around O I put a line and so, most of them are like in almost on a almost like a

45 degree line it is getting created.

§
H
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002 001 000 001 002 003
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18 ## risk premium data ‘200’ series from 202..
19 rte-rt-risk_free_rate end_date 2023-02-07 UTC
20 nifty  ‘zoo’ series from 202..
21 plot(rtSAdjusted.nifty,rtSAdjusted.rel,pch-20,col="purple’ rel 200’ series from 202..
£ xlob="Nifty 50 risk premiu’ risk_fr.. 0.000164383561643336
23 ,ylab="Reliance risk premium") FEe) :

rt zo0’ series from 202..

24 grid(col="grey',1ty=2) o o et T [ | -
25 abline(h=0,col="skyblue',lnd=2) i S

26 abline(v=0,col="skyblue',lwd-2)

27 abline(lm(Adjusted. rel~Adjusted.nifty,data=rt)

28 ,col="blue', wd=2,1ty=2) "
29 s

51 opeed = RScrpr =

Conge Tamml - Bckgromd ok -0
R RA4.12 - ~owtloadsTxchng Regresion and_Cass i /NTEY

+ ,ylab="Reliance risk premium') I

> grid(col="grey',lty=2)

> abline(h=0,col="skyblue',1wd=2)

> abline(v=0,col="skyblue',lwd=2) s .

> abline(Im(Adjusted.rel~Adjusted.nifty,data=rt) ® T el
¥

>

Reliance risk premium

0.015 -0.005 0005 0.015
,col="blue’ lwd=2,1ty=2)
Nifty 50 isk premium

And then what it does that it fit the Reliance Industry as a function of nifty and then it just
yeah.
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sorceonsae 4 /-

17

18 ## risk premium

19 rte-rt-risk_free_rate
20

21 plot(rtSAdjusted.nifty,
22 ,xlab="Nifty 50 ri
23 ,ylab="Reliance ri
24 grid(col="grey",1ty=2)
25 abline(h=0,col="skyblue
26 abline(v=0,col="skyblue
27 abline(In(Adjusted. rel~
28 ,col="blue", lwd<
29

51 opeed =

Conole Termnal -+ Backaround Joks
R R4.L2 . = Downleads/Teachng Regression and Cass it

+ ,ylab="Reliance risk |
> grid(col="grey',lty=2)

> abline(h=0,col="skyblue', 1t
> abline(v=0,col="skyblue' 1y
> abline(Im(Adjusted. rel~Adji
+ ,col="blue’, lwd=2,1:
>

2
5

I3

Reliance ris

Plot Zoom
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So, it just create this line through the almost through the center.
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urceonsave & /' - +Rn 4 Ssource - importDatsse: - % 24 mig - st~ - N

[ ,XLAD= NLTTY 3¢ I'LSK premium R Clebal Envirorment - NPTEL

23 ,ylab="Reliance risk premium') Data

24 grid(col="grey',1ty=2) CAPM List of 12

25 abline(h=0,col="skyblue’,1lwd=2) Values

26 abline(v=0,col="skyblue',1wd=2) data (200" series fram 202.

27 abline(Im(Adjusted. rel~Adjusted.nifty,data=rt)
2 Jcol-"blue’, nd-2, lty-2) end_date 2023-02-07 UTC

) nifty  ‘zoo’ series from 202..
30 C(APM <- 1m(Adjusted.rel~Adjusted.nifty,data=rt)

Fies Fos Padages Help Viewer Presenaticn -

Prom Sepns 0 f %0
31 summary(CAPM)
32
33 ### check linearity 1
k3 g j

Conole Termnal -+ Backaround Jots ~

2.2 . ~/Downleads Teachng Re

® R412 g Regresion i, Cas o MTE
Signif. codes: @ “***’ 0.081 “**’ 9.01 *' 0.05 ‘.’ 0.1 ‘1

Reliance risk premium

Residual standard error: 0.008116 on 60 degrees of freedom
Multiple R-squared: ©.506, Adjusted R-squared: 0.4978 -3
F-statistic: 61.47 on 1 and 60 DF, p-value: 9.184e-11 e L 1T

0015 0005 0005 0015

Nifty 50 rsk premium

>
! |

So, now if I fit CAPM just all you have to do Reliance the risk premium of Reliance as the
response and risk premium of Nifty market index as the predictor call Im and provide the
data-rt rt contains all the risk premium after subtracting the risk-free rate from the log return.

So, now you run the CAPM and run the summary.
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Q. e nren atentm =
CAPM  List of 12

Call: Values
In(formula = Adjusted.rel ~ Adjusted.nifty, data = rt) data ‘700" series from 202.
Residuals end_date 2023-02-07 UTC
esiduals: : P

Min 1 MHedion 0 Max rim’:cy — z::) vserl',es from 202.. .
-0.017938 -0.004664 -0.001397 0.003872 .032265 N R
Coefficients:

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

(Intercept)  -0.001503 0.001033 -1.454  0.151 3 K
Adjusted.nifty 1.129236 ©.144032 7.840 9.18e-11 *** ; g 7
$ 5
Signif. codes: @ “**’ 0.001 “**’ 9.01 *' .05 ‘.’ 0.1’ 1 i

H

8 5 |
Residual standard error: .008116 on 60 degrees of freedom : N ]
Multiple R-squared: ©.506, Adjusted R-squared: ©.4978 2 |

3

F-statistic: 61.47 on 1 and 60 DF, p-value: 9.184e-11 g L t T

0015 0005 0005 0015

= Nifty 50 rsk premium

So, this is the alpha and this is the beta. So, beta is 1.12 and alpha is negative 0.00153, but P

value is 0.151. So, we cannot really reject the null hypothesis that alpha is non-zero.
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30 (APM <- Ln(Adjusted.rel~Adjusted.nitty,data=rt) R+ Gibalbniorment + NPTEL
31 summary(CAPM) rel 200’ series from 202..
32 ## reliance prices are fairly priced resid  Named nun [1:62] -0.0..
3 risk_fr.. 0.000164383561643836
34 ### check linearity rt ‘200’ series from 202..
;Z e Eimesdlal start_d.. 2022-11-09 UTC
resid < residuals
_hat Named num [1:62] -0.0..
37 y_hat <- CAPMifitted.values “y e P[ ] =
38 plot(resid,y_hat,xlab = 'Residual',ylab = 'Predicted Return',pc j’m_: Tzwf Om;( 2 g

39 abline(h=0,col="skyblue",1wd=2)
40 abline(v=0,col="skyblue',lwd=2)

41 I
42 ## Rank test for Randomness . .
1 fople s o 5 4 L
Gosol Temml - Backromnd o -
R R4.L.2 - ~/Downleads/Teschng Regresion_and_Cassficator NFTEL] ¢ g
> resid <- CAPM$residuals g e
> y_hat <- CAPMSfitted.values 35
; : ’ &
> plot(resid,y_hat,xlab = 'Residual’,ylab = 'Predicted Return',pch=2 bt
0,col="purple') g

> abline(h=0,col="skyblue',1wd=2)
> abline(v=@,col="skyblue', 1lwd=2)
>

001 000 001 002 003

Residual

So, we can say that reliance prices are fairly priced. Ok. First we would like to do some quick

linearity check. So, first we will take the residuals, take the y hat and do some plot of residual

versus y hat.
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30 CAPH <~ In(Adgusted. rel
31 summary(CAPM) . from 202..

32 ## reliance prices are 62] -0.0..

3 . . 1643836

34 ### check linearity . from 202..

35 ° C

36 resid <- CAPMEr?SLduals . 62] -0.0.

37 y_hat <- CAPMifitted.va TR .
38 plot(resid,y_hat,xlab = ¢ © ot y . | [—

39 abline(h-0,col-"skyblued & - S \

4 abhne(v=&),col='skyblue‘E * ol
41 .

42 ## Rank test for Random ol

21 (opeed = -

=
<
- |
m
o

r

S © &

Predict

Conole Termnal -+ Backaround Jots
RA4.22 - ~[DownloadsTeachng/Regression,and_Cass fctor]

:resid <- (APM$residuals

> y_hat <- CAPMS$fitted.value
> plot(resid,y_hat,xlab = 'Ri
0,col="purple') .
> abline(h=@,col="skyblue', 1t T T T T yF
> abline(v=0,col="skyblue', It 001 000 001 002 003

> Residual

002

So, here is the residual and here is the y hat. You can do one more thing also.
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AL umu-ife\"?iv&,\‘u’.l R SR % Ssouce - PimportOase: - S 216M8 - TIE g
27 abLine(In(Adjusted. rel-Adjusted.nifty, cata-rt) e —— ] NFTEC
ig col="blue’, =2, 1ty-2) resid  Named num [1:62] -0.0..
30 P < In(Adiusted. rel-Adjusted. nifty,data-rt) risk.fr. 8. M0IGISKS5AIGLE0
31 summary(CAPM) rt 200’ series from 202..
32 plot(CAPM) start_d.. 2022-11-09 UTC
3 y_hat  Named nun [1:62] -0.0..
34 ## reliance prices are fairly priced r] v, [ v ] =0
3 g Zem 0 4 -
36 ### check linearity
37 Resauals v Fited
38 resid <- CAPMIresiduals | wiizss
R R4.1.2. Dol Techng ersion s Cass et e i 0 © )
> plot(resid,y_hat,xlab = 'Residual’,ylab = 'Predicted Return',pch=2 § _ N 0% i ? :u 5
0,col="purple') L e R e
> abline(h=0,col="skyblue',1wd=2) 1° 0% oq“ o R
> abline(v=0,col="skyblue',lwd=2) 'g“ , o
> plot(CAPM) b T T
Hit <Returns to see next plot: it T
Fitted values

Hit <Return> to see next plot: Im(Adusted 12 - Adusted i)

So, now here you have fitted plot if you just fit plot CAPM if you just fit plot CAPM you will

see a bunch of plot will get created. This is a built-in function in R.
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27 abline(Im(Adjusted. rel~
28 ,col="blue", wd=
29

30 CAPM <- Im(Adjusted.rel
31 summary(CAPM)

32 plot(CAPM)

EE]

34 ## reliance prices are
55

36 ### check linearity

37

38 resid <- CAPMiresiduals

BT (TopLevl =

Gorol Temml  Bckyromnd o
® R4.2.2 - ~ DownsTechngegresionant Cassfsirf
> plot(resid,y_hat,xlab = 'Ri
0,col="purple")
> abline(h=0,col="skyblue', 1t
> abline(v=@,col="skyblue', It
> plot(CAPM)

Hit <Return> to see next plo
Hit <Return> to see next plo

Residuals

003

001

002

Plot Zoom

Residuals vs Fitted

2211280

Q2030106

002

T
001 000

Fitied values
Im(Adjusted el ~ Adjusted.nifty)

T
001

st -

)
- -

from 202..
62] -0.0.
1643836
from 202..
C

62] -0.0.

%

dit)

b

NPTEL

So, this is the first plot that you will get. So, here you have fitted value versus residual ok.

Fitted value versus residual and some of the points are like sort of an outlier.
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27 abline(Im(Adjusted. rel~Adjusted. nifty, data-rt) rel ‘200" series from 202..
28 scol="blue', Tnd=2,1ty=2) resid  Named nun [1:62] -0.0..
&) risk_fr. 0.000164383561643836

30 CAPM <- lm(Adjusted.rel~Adjusted.nifty,data=rt)
31 summary(CAPM)
32 plot(CAPM)

rt ‘z00’ series from 202..
start_d.. 2022-11-09 UTC
y_hat  Named nun [1:62] -0.0..

EE]

34 ## reliance prices are fairly priced (Lo Ul (T2 Cor G Gt =0

I Prom Jepns 0 f %

36 ### check linearity

37 Nomel G-Q

38 resid <- CAPMiresiduals < wziam
Consde Tammal - Bckgromd ok -0 01460

R R4.2.2 - ~/Donnloads Teschng Regresion_and Cassictor/NFTEL/ 7 9
0,col="purple")

> abline(h=0,col="skyblue',lwd=2)
> abline(v=0,col="skyblue',1wd=2) :
> plot(CAPH) o oz
Hit <Return> to see next plot: !
Hit <Return> to see next plot 1

Hit <Return> to see next plot: | | R

Standardized residuals
10 1
L

T T T T
2 - [} 1 2

But the and then second plot it will be QQ plot.

Y
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i
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B
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27 abline(Im(Adjusted. rel~
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29

30 CAPM <- Im(Adjusted.rel
31 summary(CAPM)

32 plot(CAPM) \
3B

34 ## reliance prices are
55

36 ### check linearity

37

38 resid <- CAPMiresiduals
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@ R4.2.2  ~ ownntsTechngegresionant Cassfsirf
0,col="purple")

> abline(h=0,col="skyblue' 1t
> abline(v=0,col="skyblue', 1t
> plot(CAPM)

Hit <Return> to see next plo'
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27 abline(Im(Adjusted. rel~Adjusted.nifty,data=rt) rel 700’ series from 202..

28 scol="blue’, wd=2, 1ty=2) resid  Named num [1:62] -0.0..

2 risk_fr.. 0.000164383561643836

30 CAPM <- lm(Adjusted.rel~Adjusted.nifty,data=rt)
31 summary(CAPM)
32 plot(CAPM)

rt ‘z00’ series from 202..
start_d.. 2022-11-09 UTC
y_hat  Named nun [1:62] -0.0..

38
34 ## reliance prices are fairly priced 5 [ (XD (2 G Gt =0
35 Prom Sepns 0 f e
36 ### check linearity
37 Scale-Localion
° -
38 resid <- CAPMiresiduals CN e
o, camsdcein 1 _a. @
35" opLee = wan: [§ 4 | o
Consge Tammal - Bckgromd ok o3 $0
@ RA4.2.2 - ~{DownloadsTeachng/Regresionand_Cassicaor /NFTEL/ 5 1A &
> abline(h=0,col="skyblue',lwd=2) g 2q° 08% Py y
L . . H o e g 8 —,
> abline(v=@,col="skyblue',lwd=2) P oo ‘Pd:ajeo O]
> plot(CAPM) 2 ° 1, B o °
Hit <Return> to see next plot: s | ¢ ° o
S

Hit <Return> to see next plot:
Hit <Return> to see next plot:

Hit <Return> to see next plot: |

001 000 001
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28 ,col="blue", wd=
29

30 CAPM <- Im(Adjusted.rel
31 summary(CAPM)

32 plot(CAPM)

38

34 ## reliance prices are
B85

36 ### check linearity

37

38 resid <- CAPMSresiduals

BT (opLevd =

dardized residuals!
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N abline(h=0, col="skyblue' kﬁ
> abline(v=0,col="skyblue', 1t
> plot(CAPM)

Hit <Return> to see next plo
Hit <Return> to see next plo
Hit <Return> to see next plo
Hit <Return> to see next plo
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Then third is a fitted values versus standardized residual and there are some huge outlier as

usual we were seeing and this is the this is the leverage versus standardized residuals.
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27 abline(Im(Adjusted. rel~Adjusted. nifty, data-rt) rel ‘200" series from 202..
e
;g scol="blue', Tnd=2,1ty=2) resid  Named nun [1:62] -6.0..
. . . risk_fr.. 0.000164383561643836
30 CAPM <- lm(Adjusted.rel~Adjusted.nifty,data=rt) LTI
31 summary(CAPM) rt 200’ series from 202..
32 plot(CAPM) start_d.. 2022-11-09 UTC
3 y_hat  Named nunm [1:62] -0.0..
34 ## reliance prices are fairly priced ]| Ao ([PREges I e VA Pt o =0
I From Septs 0 f e
36 ### check linearity
37 Residuals vs Leverage
38 resid <- CAPMiresiduals oo omana
T 1
Conole Termnal -+ Backaround Jots 2 o RS
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> abline(v=0,col="skyblue', lwd=2) g ;50000 - 2
H
> plot(CAPM) 8 ° ML sl
Hit <Return> to see next plot: # ¢ o s K
Hit <Return> to see next plot: K ) -
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I have not discussed what is leverage and cooks distance all those things going forward. I will
this T will teach you what is leverage what is cooks distance all those issues. So, at this
moment [ will not be able to explain this particular plot, but I am hoping by in next two
weeks, [ will be able to teach you what is leverage and what is residuals and at that time I will

be able to explain this plot to you.
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3 i i rel ‘z00’ series from 202..
38 resid < CAPM$;:951dzalsl resid  Named nun [1:62] -6.0..
3 L risk_fr.. 0.00064383561643836

40 plot(resid,y_hat,xlab = 'Residual',ylab = 'Predicted Return',pc
41 abline(h=0,col="skyblue',1wd=2)

42 abline(v=0,col="skyblue',1wd=2)

43 |

44 ## Ran! test for Randomness

rt ‘z00’ series from 202..
start_d.. 2022-11-09 UTC
y_hat  Named nun [1:62] -0.0..

Fies Fots Padages Help Viewer Presenaticn —n

45 librai ,I‘randtests) Pum Do 0 o %

46 randtests: :bartels.rank.test(resid)

47 ## Looks like, assumptions of randomness is okay!

48 . !
01" topet s a5 &

E © .

Console Tummal + | Background jos =0 2 N L
R R4.L.2 - = Downleads/Teschng Regresion_and_Cassficator NTEL/ ¢ g | 2
> resid <- CAPM$residuals e .
> y_hat <- CAPM$fitted.values %5 H
> plot(resid,y_hat,xlab = 'Residual’,ylab = 'Predicted Return',pch=2 =
0,col="purple"') § g

> abline(h=0,col="skyblue',lwd=2)
> abline(v=0,col="skyblue',lwd=2)
>

001 000 001 002 003

Residual

So, our usual things I will check. So, here we have done a quick thing as of then we have test

for randomness test.
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37 ) ) rel ‘z00’ series from 202..
38 resid < CAPM$;§51duals resid  Named nun [1:62] -6.0..
39 ychat < CAPMSFitted values risk_fr.. 0.000164383561643836

40 plot(resid,y_hat,xlab = 'Residual’,ylab = 'Predicted Return',pc R X
4 zbhr(me(hw,zoh'skyblue',1wd=2) ’ o 200" series fron 202.
42 abline(v-0,col="skyblue' , 1nd-2) stort_d.. 2022-11-09 UTC

83 y_hat  Named nun [1:62] -0.0..
44 ## Rank test for Randomness Ll R fee U =0
45 ¢ 'brary(randtests) B B -1V 1€ ¥
46 randtests: :bartels.rank. test(resid)

47 P# Looks like, assumptions of randomness is okay!

48
01" opted = . 54
¢ o
Gool Temml - Backromnd o 5
@ R4.22  ~DownkadsTachng Regreson and_Cass el /NTEL ¢ g |
Bartels Ratio Test g ° 3
3s
d g3
data: resid ’
statistic = -0.51433, n = 62, p-value = 0.607 g

alternative hypothesis: nonrandomness
<001 000 001 002 003

Residual
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> plot(resid,y_nat,xlap = 'Kesiduol ' ,yldb = ‘Predicted Keturn',pch=. rel ‘700’ series from 202..

0,col="purple") resid  Named nun [1:62] -6.0..
> abline(h=0,col="skyblue', lwd=2) risk_fr.. 0.000164383561643336
> abline(v=0,col="skyblue", wd=2) rt ‘200> series from 202..
> library(randtests) start_d.. 2022-11-09 UTC

_hat Named num [1:62] -0.0..
Attaching package: ‘randtests’ Y [1:62]

Fies Fos Padages Help Viewer Presenaticn -

From Jepoie 0 f 4
The following object is masked from ‘package:tseries’:
runs.test
> randtests::bartels.rank.test(resid) € é' '
¢ s
Bartels Ratio Test g °
3s]
: &
data: resid I I
statistic = -0.51433, n = 62, p-value = 0.607 g
alternative hypothesis: nonrandomness ! I r— T T
001 000 001 002 003
S Residual

And what we found that p value is bit high. So, randomness is ok. So, the assumption of

randomness is ok then we can run the Breusch Pagan Test for homoscedasticity.
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52 library(lmtest)
53 Imtest: :bptest(CAPM)

54

55 ## Looks like, assumptions of homoscadesticity is okay!
56

57 ## Check normality

58

59 qgno I\r‘esid,pch=20,c01:'purple‘ ,main = ')
€0 qqline(resid,lwd=2,col="skyblue")

61 grid(col="grey',1ty=1)

62
A

Conole Termnal -+ Backaround Joks

R R4.L2 . ~/Downleads/Teachng Regresion_and Cassficator/NFTEL/

Is the assumotions of normalitv okav?
s

studentized Breusch-Pagan test

data: CAPM
BP = 0.16738, df = 1, p-value = 0.6825

>

%
%
]

Ay,
ey

£ W -

Hisiory  Comnections Gt Tutoral B

mionouse: - 22w - w-|@- g
R GltalEmirorment - NPTEL
rel ‘z00’ series from 202..

resid  Named nun [1:62] -6.0..
risk_fr.. 0.000164383561643836
rt ‘z00’ series from 202..
start_d.. 2022-11-09 UTC

y_hat  Named nun [1:62] -0.0..

Fies Fots Padages Help Viewer Presenaticn -

Prom Zepons 0§ %

Predicted Return

002 -001 000 001

001 000 001 002 003

Residual

So, let us run the Breusch Pagan test for homoscedasticity and p-value we can see p-value for

Breusch Pagan test is also very large. So, the assumption for homoscedasticity is also ok.

Now, you run check for normality. So, looks like these points are far away from the QQ line.

So, there is a questionable thing is the assumption of normality ok.
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57 ## Check normlity rel ‘z00’ series from 202..
58 resid  Named nun [1:62] -0.0..
59 ganom(resid, pch=20, col="purple’ nin = **) risk_fr.. 0.000164383561643836
60 qqline(resid,lwd=2,col="skyblue') rt ‘200" series from 202.
2; f‘”d(“’h i start_d.. 2022-11-09 UTC
63 ## Is the assumptions of normality ckay? y-hat  Named run [1:62] -0.8.
64 Fies Mot Pakages Help Viewr  Preenatcn =0
5 Prom Jepee 0§ 4
€5 stats: ks.test(resid,'pnc 1) " ’
66
67 .
68 ## Oops!! ossumptions of Normality is not correct! What to do? S
1 oo s e, 8
R RA42.2 - ~{DowredsTexchag Regrssonans,Cas o /NTE g 5 -
data: .
o _,,,ﬂ’
BP = @.1673§, df = 1, p-value = 0.6825 B /
? = .-
> ggnorm(resid,pch=20,col="purple’,main = '*) i £
> qqline(resid,wd=2,col="skyblue") ‘z “ [‘ “ ;

> grid(col="grey' 1ty=1)
>

‘Theoretical Quanties
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’
€0 qqline(resid,lwd=2,col="skyblue")
61 grid(col="grey',1ty=1)
62
63 ## Is the assumptions of normality ckay?
64
€5 stats: ks.test(resid, 'pnorm')

67 1

68 ## Oops!! assumptions of Normality is not correct! What to do?

69
60 gL

Cosole Termnal - Buckground Jobs
R RA.L2 - - Downleads/ Teachng Regresion amd_Cassfiatio /NFTEL/

> stats: :ks.test(resid, '‘pnorm")

Exact one-sample Kolmogorov-Smirnov test
data: resid
D = 0.49284, p-value = 2.054e-14

alternative hypothesis: two-sided

>

Rserp s

&
Import Datase: - N 222Mig - List - * o
R- 7 GibalEnicorment - NPTEL

rel ‘z00’ series from 202..
resid  Named nun [1:62] -6.0..
risk_fr.. 0.000164383561643836
rt ‘z00’ series from 202..
start_d.. 2022-11-09 UTC

y_hat  Named nun [1:62] -0.0..

Fies Fos Padages Help Viewer Presenaticn -

Paom Sepone 0 %

0.01 002 003
N L

Sample Quantiles

‘Theoretical Quanties

So, let us run the Kolmogorov Smirnov test and clearly p value is very very small. Very very

small like after 0.14 zeros and then after 14 decimals place you are getting 2054. So, it is

impossible. So, assumption of check normality is not correct. Therefore, this inference that

we did if we this inference that we did.
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26 abline(v-0,col="skyblue', 1nd-2) ol oo

27 abline(Im(Adjusted. rel~Adjusted.nifty,data=rt) Dt -
oCAPM List of 12

28 ,col="blue", wd=2,1ty=2)
29 Values
3¢ 1 \PM <- Im(Adjusted.rel-Adjusted.nifty,data-rt) data ‘zo0” series from 202..
31 summary(CAPM) end_dote 2023-02-07 UTC
32 plot(CAPM) nifty  ‘zoo’ series from 202..
3 ks | Mot | ackages | i | e | Prsanation -0
34 ## reliance prices are fairly priced Rz | Bewon - [011¢ Lo
35
w1 (gt Rscmn ¢
Console  Termnal - Background Jobs a @
R R4.2.2 Dol Tchng Rersion s Css e NI 21
Adjusted.nifty 1.129236 ©.144032 7.840 9.18e-11 *** 8 §— ‘
Signif. codes: @ “*** 0.081 “** 0.01 > .05 .’ 0.1’ 1 g3 P
E 4
Residual standard error: 0.008116 on 60 degrees of freedom I 5 /
Multiple R-squared: ©.506, Adjusted R-squared: ©.4978 ! r

F-statistic: 61.47 on 1 and 60 DF, p-value: 9.184e-11 T T T T T

‘Theoetical Quanties
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> summary(LAPM)

CAPM List of 12

Call: Values

In(formula = Adjusted.rel ~ Adjusted.nifty, data = rt) data ‘700" series from 202..
. end_dote 2023-62-07 UTC

Residuals:

nifty  ‘zoo’ series from 202..

Fies Fos Padages Help Viewer Presenaticn =

Min 10 Median 30 Max
-0.017938 -0.004664 -0.001397 0.003872 0.032265

Zom Sepore 0 f %-

Coefficients:

Estinate Std. Error t val 1 Pri>1tl)
(Intercept)  -0.001503 0.001033 -1.40%  0.151
Adjusted.nifty 1.129236 ©0.144032 7.840 9.18e-11 ***

001 002 003
s s

Signif. codes: @ “***’ 0.001 “**’ 9.01 *' 0.05 ‘.’ 0.1’ 1

Sample Quantiles.

- 1/.
Residual standard error: 0.008116 on 60 degrees of freedom 5 /
Multiple R-squared: ©.506, Adjusted R-squared: 0.4978 =
F-statistic: 61.47 on 1 and 60 DF, p-value: 9.184e-11 . “ [‘ “ ;
S Theoretical Quantiles

This inference is now not anymore valid because this test is done based on t value and t value
requires the assumption of normality. And clearly our residual does not follow normality. So,
this assumption these entire analysis is not valid anymore ok. So, in order to solve this
situation what typically we do? One possible solution is bootstrap regression and

non-parametric bootstrap regression.

So, at this moment I am going to stop here and in the next video I will start discussing what is
bootstrap regression and then I will do the hands on how we can solve this problem of capital

asset pricing model using bootstrap regression. I hope you enjoyed this video.

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






