EEA435 Introductory Financial Econometrics/Spring 2020

Assignment 2

DUE DATE: Thursday 11, February 2021.

I pledge to the Honor Code and to obey all rules for taking and performing homework assignments as
specified by the course instructor.

Full name Hongvichny Hor Student ID. 6004820012

All data are downloadable from yahoo finance

You should submit your answer with (i) the code file with the name (assignmentl__yourname.r)

and (ii) the report in .pdf file. You can upload your files on the BE-moodle

1.(90 points) Counsider the stock price of Caterpillar (CAT) stock, Airports of Thailand Public
Company Limited (AOT.BK) from January 3, 2000 to January 31, 2021. The data are downloadable from
yahoo finance.

(a) Calculate the log returns and the simple returns, then plot these two series on the same figure.

(b) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-
imum of each simple return series.

(c) Obtain the empirical density function of the simple returns of Caterpillar stock. Are the daily
simple returns normally distributed? Perform a normality test to justify your answer.

(d) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-

imum of each log return series.

(e) Test the null hypothesis that the mean of the log returns of Caterpillar stock is zero. Do the
same test for AOT stock.

(f) Obtain the empirical density plot of the daily log returns of Caterpillar stock and AOT stock.

(g) Construct a 95% confidence interval for the daily log returns of CAT stock.
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(h) Test Hy : m3 = 0 versus H, : m3 # 0, where m3 denotes the skewness of the return.

(i) Test Hy: K =3 versus H, : K # 3, where K denotes the kurtosis. (Excess kurtosis = 0.)

Answer

(a) Calculate the log returns and the simple returns, then plot these two series on the same figure.

7~ Lo0m | emEpOn v | w | @ 2 Fuoisn
Environment  History ~ Connections  Tutorial =0
ol # Import Dataset ~ & Ust ~ - logreturn 2000-01-03 / 2021-01-29 simplereturn 2000-01-03/2021-01-29
R ~ | ik Global Environment ~
@ logprice An ‘xts’ object on 2000-01-03/2021-01-29 containing: S
pata: num [1:5303, 1] 2.62 2.61 2.63 2.68 2.71 010 010
- attr(*, "dimnames")=List of 2 “
.85 NULL ) ; 005 008
.$ 1 chr "caT.Adjusted ¢
Indexed by objects of class: [pate] Tz: uTC C
Xts Attributes: 0.00 0.00
List of 2
$ src chr "yahoo"
S updated: POSIXct[1:1], format: "2021-02-10 22:00:23" 005 0.05
© logreturn An ‘xts’ object on 2000-01-03/2021-01-29 containing:
pata: num [1:5303, 1] NA -0.0129 0.0232 0.0496 0.0322 ... 010 0.10

- attr(*, "dimnames")=List of 2

.. 5 0 NULL

..$ 1 chr "cAT.Adjusted"

Indexed by objects of class: [Date] Tz: UTC
Xts Attributes:

[REEEEEEEREEEE SRR R R R R R

List of 2
s hr “yahoo" A O = 4) ENG o0
src . chr ahoo v 3 )
Y 3 10/2/2564
Rstudio - X
File Edit Code View Plots Session Build Debug Profile Tools Help
o -logla- Gototie  adeins - B proect (one) =
) simpleretun « @ Untitied? ©  © iogretum newlogreturn newsimpleretum car logprice [  Enviconment History ~Connections Tutorial =0
Source on Save L/ = Run (5% Source ~ 2 7 Import Dataset ~ 'S List ~ -
Ao e
logprice An ‘xts’ object on 2004-03-11/2021-01-29 containing: -

© Togreturn An ‘xts’ object on 2004-03-11/2021-01-29 containing:
Data: num [1:4159, 1] NA -0.04256 -0.01093 -0.00551 0.01644
- attr(*, "dimnames”)=List of 2
LS 1 NULL
..$ : chr "AOT.BK.Adjusted"”
Indexed by objects of class: [pate] Tz: uTC

Y
f - ,k xts Attributes:
List of 2
$ src : chr "yahoo"
Y $ updated: PosIxct[1:1], format: "2021-02-11 00:06:18"

12 library(fsasics)

13 library(sn)

14 library(performanceanalytics

15 Tlibrary(car)

16 library(tseries)

17 library(forecast)

18 getsymbols (“AOT.BK",from="2000-01-03",t0="2021-01-31")
19 dim(a0T.8K)

newlogreturn An ‘xts’ object on 2004-03-12/2021-01-29 containing:
newsimplereturn An “xts' object on 2004-03-12/2021-01-29 containing:
20 head(A0T. BK) price An ‘xts’ object on 2004-03-11/2021-01-29 containing:
21 tail(AoT.8K) © simplereturn An ‘xts’ object on 2004-03-11/2021-01-29 containing:
22§ da~AOT. BK e pata: num [1:4159, 1] NA -0.04167 -0.01087 -0.00549 0.01657 ...

: - attr(*, "dimnames”)=List of 2

Console  Terminal

Tength(newlogreturn)
kewness (newlogreturn)
t = 53/5qrt(6/T)

> tst
[1] 4.596526

v

k4

= 2*(1-pnorm(tst))

> pv
[1] 4.29594e-06

Test excess kurtosis =0
kurtosis(newlogreturn)

Jobs =il £.$ 1 NULL

..$ : chr "AOT.BK.Adjusted
Indexed by objects of class: [pate] TZ: uTC

Files Plots Packages Help Viewer

A zoom | Heport - |0 |

logreturn 2004-03-11/2021-01-29

=0

‘% Publish ~

simplereturn 2004-03-11/2021-01-29

> tst = k4/sqre(24/T)

> Tst
[1] 126.4855
> pv = 2*(1-pnorm(tst))

pv
1] 0

par (mfrow=c(2,1))

plot(logreturn, type="1")

plot(simplereturn)

par (nfrow=c(2,1))

plot(logreturn,type="1")

plot(simplereturn)

ogreturn <- logreturn[2:nrow(logreturn),]
wsimplereturn <- simplereturn[2:nrow(logreturn),]
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M T T T T T T I T T I T TITTT

025
L Type here to search (@] c A & m 7 ) ENG

11/2/2564

hu
@
|3
4]
|




(b) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-

imum of each simple return series.

(d) Compute the sample mean, standard deviation, skewness, excess kurtosis, minimum, and max-

imum of each log return series.

@ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
O -l & H S| A cotofieruncion ~ Adins ~
' Lecture 2 upcstedR® legerice logretum newogretum newsmoeretum AT | @ Unttedzt % | O] Untitear” —i]
I (sourceonsave | Q /- +Run | *% | H source -
1 #EE435 Assigment 2 Hongvichny Hor
2 setwd("C:/Users/1enovo/oneDrive/ianans")
3 cat(rep(*\n",50)) #clear R Console
4 #install.packages("quantmod”)
5 #install.packages("fBasics"
6 #install.packages
7 #install.packages ‘ormanceanalytics”)
8 #install.packages
9 #install.packages(['tseries”)
10 #install.packages("forecast™)
11 1ibrary(quantmod)
12 1library(fsasics)
13 1library(sn)
18 Tibrary(erformanceanalytics)
15 library(car)
16 library(tseries)
17 Tlibrary(forecast)
18 getsymbols("cAT",from="2000-01-03",to="2021-01-31")
19 dim(cAT
20 head(caT)
21 rtail(can)
22 da= cAT 1
919 (opleve) & RSt ¢
Console  Terminal Jobs =E

-

In readtines(con, warn =
cannot_open file 'C:/users/lenovo/oneorive/772777

> pv = 2*(1-pnorm(tst))

error in pnorm(tst) : object tst’ not found

error: object 'pv' not found

Error in readiines(con, warn = FALSE) : cannot open the connection

In addition: Warning message:

In readiines(con, warn = FALSE) :
cannot open file 'C:/Users/lenovo/oneorive/?77727/Lecture_2_updated.R": Invalid argument

> table. stats(logreturn)

AT. Adjusted

observations 5302.0000 \!\

Nas 1

Minimum -0.1569

quartile 1 -0.0095 /

median 0.0005

Arithnetic mean 0.0005

Geometric mean 0.0003

quartile 3 0.0110 ‘\

maximum 0.1373 ‘

SE Mean 0.0003

LCL mean (0.95) -0.0001

ucL wean (0.95) 0.0010

variance 0.0004

sStdev. 0.0205

Skewness -0.1836
 Kurtosis 4.6982

> view(logprice)
E |

getwd()
[1] "c:/users/lenovo/oneorive/tanas”

~/
logprice=log(price)
plot(logprice,type="1")
logreturn=diff(log(price))
simplereturn <-exp(logreturn)-1
par (mfrow=c(2,1))
plot(logreturn,type="1")
plot(simplereturn)
newlogreturn <- logreturn[2:nrow(logreturn),]
newsimplereturn <- simplereturn[2:nrow(logreturn),]
#2 Histogram and sample statistics
par(mfrow=c(1,1))
hist(logreturn, breaks=100, col="slateblue™)
chart.Histogram(logreturn,methods = c("add.normal”))
table.stats(logreturn)

AOT.BK.Adjusted
observations 4158. 0000
NAS 1.0000 \
Minimum -0.1632
Quartile 1 -0.0093

median 0.0000 % Q/\

YV VY VY Yy YNy -y

Arithmetic mean 0.0007
Geometric Mean 0.0005
Quartile 3 0.0102
mMaximum 0.1684
SE Mean 0.0003

LCL Mean (0.95) 0.0001
ucL mean (0.95) 0.0014

variance _0.0004
stdev
skewness 0.1746
Kurtosis 9.6096
>
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(c) Obtain the empirical density function of the simple returns of Caterpillar stock. Are the daily

© Rstdio
File Edit Code View Plots Session Buld Debug Profile Tools Help
[ e | [ simperem | @ Ut ¢ | ©] et grton vt

sowceonswe | Q
17 Tibrary(Forecast)
AT From="2000-01-03" , T0="2021-01-31

25 plot(price,cype-"17)
26 Togprice-109(price)

erfes of Tog return and simple return

« 2,1)
34 plot(logreturn,type-"1")
35 plot(sinplererurn

36

newlogreturn <
newsinplereturn <

Togrezurn(2:nrow(Togreturn)
simplereturn(2:nrow(logrezurn) ,

ConsoleTerminsl - Jobs

> par (afror

> View(logprice)

> table. stats (Togreturn)
ar. adjusted

observations 5302.0000

o H

L Type here to search

Yes, It’s normally distribution.

o

encaeeo

simple returns normally distributed? Perform a normality test to justify your answer.

Environment  History  Connections  Tutoial =

A

1S ¢ chr "CAT.adjusted”
Indexed by objects of class
xts atcributes:

List of 2

Ssrc :chr “yahoo!

S updated: POSIXCT[1:1], format: "2021-02-10 22:54:25"

[oate] 72: vt

newlogreturn AR “xts" object on 2000-01-04/2021-01-29 containing
news implereturn An “xts' object on 2000-0L-04/2021-01-29 containing
price An ‘xts’ object on 2000-01-03/2021-01-29 containing
©sinplereturn n “xts’ object on 2000-01-03/2021-01-29 containing

Data: num [1:5303, 1] NA -0.0129 0.023¢ 0.0509 0.0327
- ater(v, “dimnames)eList of 2
S
.5 ¢ chr "CAT.adjusted
Indexed by objects of class: [oate] Tz: UTC
xts Attributes:

List of 2
Ssre :ehr “vahao
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(e) Test the null hypothesis that the mean of the log returns of Caterpillar stock is zero. Do the
same test for AOT stock.

> # use qgnorm function

> par (mfrow=c(1,1))

> qgnorm(newlogreturn)

> qqline(newlogreturn, col = 2)
> jarque.bera.test(newlogreturn)

Jarque Bera Test

data: newlogreturn
X-squared = 16020, df = 2, p-value < 2.26-16

> #P-value<0.05 we reject the null hypothesis. It means the return(r_t)
> #4 Test mean = 0
> t.test(newlogreturn)

one sample t-test

data: newlogreturn

t = 2.2696, df = 4157, p-value = 0.02328
alternative hypothesis: true mean is not equal to 0
95 percent confidence interval:

0.0001016629 0.0013915769

sanple estimates: ’X
mean of x
0.0007466199 !

warning messages:

1: In tstat + c(-cint, cint) :
Recycling array of length 1 in array-vector arithmetic is deprecated.
Use c() or as.vector() instead.

2: In cint * stderr :
barurling arrav of lenath 1 in vartar-array arithmeric ic denracarad

L Type here to search (o]
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631 | (Top Level) ¢ R Script &

Console  Terminal Jobs

=0

> #

> # use qqgnorm function (\
> par (mfrow=c(1,1))

> ggnorm(newlogreturn)

>

>

qqline(newlogreturn, col = 2) % k
jarque.bera.test(newlogreturn) o D/\ )
Jarque Bera Test “

data: newlogreturn
X-squared = 16020, df = 2, p-value < 2.2e-16

> #P-value<0.05 we reject the null hypothesis. It means the return(r_t)
> #4 Test mean = 0
> t.test(newlogreturn)

one sample t-test

data: newlogreturn
T = 2.2696, df = 4157, p-value = 0.02328
alternative hypothesis: true mean is not equal to 0 i
95 percent confidence interval:
0.0001016629 0.0013915769
sample estimates:
mean of x
0.0007466199

warning messages:

1: In tstat + c(-cint, cint)
Recycling array of length 1 in array-vector arithmetic is deprecated.
use c() or as.vector() instead.

2+ Tn rint % crdare - M
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(f) Obtain the empirical density plot of the daily log returns of Caterpillar stock and AOT stock.
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® o 5 ‘S Publish ~

A zoom | == export v
logreturn 2004-03-11 / 2021-01-29

0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15

(g) Construct a 95% confidence interval for the daily log returns of CAT stock.

RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
o .oyl unction - adas -

@ simpleret. ©] Untitied1 O] Untitied2 newlogret. newsimplereturn CaT logprice

Srun | 9| sourc

Sourczonsaie | A /-
table. Stats (logreturn

and for normality

1

qgnorn function
par (mfrow=c(1,1)
qanorm(newlogreturn)
qaline(newlogreturn, col
jarque.bera. test(newlogreturn)

c(1,1))

e reject the null It means the return(r_t

Console  Terminal - Jobs
mean of x
0.0004879685
warning message:
1: In tstat + c(-cint, cint)

Recycling array of length 1 in array-vector arithmetic is deprecated.
use c() or as.vector() instead.

2: In cint * stderr
Recycling array of length 1 in vector-array arithmetic is deprecated
use c() or as.vector() instead.

: the mean of the log return= 0
> #H1: the mean of the log return

e reject the null hypothesis. It means the return(r_t)

Test mean
_test(newlogreturn)

one sample t-test

data: newlogreturn
.7296, df = 5301, p-value = 0.08377

alternative hypothesis: true mean is not equal to O
95 percent confidence interval:
-6.513168e-05 1.041069e-03
sample estimates:

mean of x
0.0004879685



(h) Test Hp : m3 =0 versus H, : m3 # 0,

where m3 denotes the skewness of the return.

© Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
© -[0g/@- @B & A cownemnon  soans - © Rsudio
= = = = = = File Edit Code View Plots Session Build Debug Profile Tools Help
@] Lecture_2_updatedR* simplereturn % © Untitled1 % @] Untitied2® logretum newiogreturm newsimpleretum car B crraTe 5
Source onseve | @, %+ = @ - 5 @ S| A cotofesmunction - Adains ~
b cable. stats (logreturn) 0 Lecture 2 updsteaRt smpleretum | @' Untitedt < @ Untitea2® logretum newiogretum nevsmpleretum car
46 #3 qu-plots and tests for normality I Oisourceonsave | Q /'
47 # 44 table.stats(logreturn)
48 # use qgnorm Function 45
49 par (mfri a,1)) 46 #3 Qq-plots and tests for normality
50 ggnorm(newlogreturn) 47 #
51 qqline(newlogreturn, col - 2) 48 # use qgnorm function
52 jarque.bera. test (newlogreturn) 49 par(mfrow-c(1,1))
53 50 ggnorm(newlogreturn)
54 #P-value<0.05 we reject the null hypothesis. It means the return(r_t) 51 qqline(newlogreturn, col

55 #4 Test mean
36t test(nenlogreturn)

61 s3-skewness(newlogreturn)

62 tsT = $3/5qrT(6/T)

63 ts

64 pv = 2*(1-pnorm(tst))
pv

Jobs

Recycling array of length 1 in array-vector arithmetic is deprecated.
use cO) or as.vector() instead.

2: In cint * stde
Recycling array of Tength 1 in vector-array arithmetic is deprecated.
use c() or as.vector() instead.

> #H0: the mean of the Tog return= 0
> #H1: the mean of the log return =/0
> #5 Test skewness = 0
ength(newlogreturn)

> s3=skewness (newlogreturn)

> tstT = $3/5qrT(6/T)

> tst
[1] 4.596526

> pv = 2%(1-pnorm(tst))

> pv

[1] 4.29594e-06

> ¥6 Test excess kurtosis =0
> ké = kurtosis(newlogreturn)
> st = ka/sqre(24/T)

> tst
[1] 126.4855

pv = 2¢(1-porm(tst))

> pv

(o

> #p-v1ue<0.05 ve reject the null hypothesis. It means the return(r_o)
> #4 Test

me:
3 ¥ east (nawtogreturn
oOne sample t-test

Aarac  mawlanrarien

L Type here to search

(i) Test Hy: K =3 versus H,

@ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
CIRE SN A Goto fleruncton - acars -

] Lectre 2 upestecs smpleetur O Unttes © O Untteazt ssreur

i Osouceonsere | Q // ~

4s

46 #3 aa-plots and cests for normality

47

o ————

19 par(nfrow-c(i 1))

50 qgnorm(newlogr etu

51 qqline(newlogreturn, col = 2)
52 jarque.bera. test(newlogreturn)
53

54 #p-value<0.05 we reject the null hypothesis.
55 #4 Test mean = 0

57 pi: the mean of the log returns 3 i E(r0)=3
58 #ni: the mean of the log return =/3 fE(r_t)-/3
59 #5 Test skewness - 0

60 T=length(newlogreturn)
6L 53-skewness (newlogreturn)
G mrossarsisn
6

- 2*pnorm(tst)
65
66

st | (opleve) =

Console | Terminal -« Jobs.

cint * stder

wecycling array of Tength 1 in vector-array arithmesic is deprecated
Use c() or as.vector() inste:

> #5 Test skewness = 0
> T=Tength(newlogreturn)
> 53-skeuness (newlogr eturn)
> #ovallecd. G5 v reject the null hypothesis. It neans the resun(rt)
> #4 Test
3 Tleest tnantogreturn)
one sample t-test
gata: _newlogreturn
T =1.7206, df = 5301, p-value = 0.08377

alternative hypoth
95 percent confidence interva
6.5131682-05 1.041069¢-03
sample estinates:

mean is not equal to 0

mean of x
0.0004879685
warning messages
T Ssrar < cCcine, cino
recyeling array of Tenoth 1'4n array-vector arithmetic is deprecated.
€0 or as.vector() instead.

2: In cint * st
aecycling array of Tength 1 in vector-array arithmesic s deprecated.
Use c() or as.vector() inste:

newiogretun

It means the return(r_t)

2)
52 jarque.bera.test(newlogreturn)

53

54 #p-value<0.05 we reject the null hypothesis.
55 #4 Test mean = 0

56 T.test(newlogreturn)

57 #H0: the mean of the log retur
58 #HL: the mean of the Tog return o
59 #5 Test skewness = 0

It means the return(r_t)

il

60 T=length(newlogreturn)
61 53-skewness(newlogreturn)|
62 tst = 53/5qrt(6/T)

63 tst

64 pv = 2*pnorm(tst)

65 pv

6126 (lop Level ¢

Console  Terminal - Jobs.

-t
0.0004879685

warning message:
1: In tstat + c(-cint, cint
Recycling array of length 1 in array-vector arithmetic is deprecated.
use cO) or as.vector() instead.

2: In cint * stderr
Recycling array of length 1 in vector-array arithmetic is deprecated.
use c() or as.vector() instead.

#H0: the mean of the log return= 0
#H1: the mean of the log return
#5_Test skewness = 0
~Tength(newlogreturn)
kewness (newl ogreturn)
#p-value<0.05 we refect the w1l hypothesis.
#4 Test mean =
T test(newlogreturn)

It means the return(r_t)

VvV VY YY

one sample t-test

data: newlogreturn

Tz L7296, df - 5301, p-value - 0.08377

alternative hypothes mean is not equal to 0

35 percent confidance. interval:

-6.513168e-05 1.041069-03

sample estimte
mear

0.0004879685

K # 3, where K denotes the kurtosis. (Excess kurtosis = 0.)
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File Edit Code View Plots Session Build Debug Profile Tools Help
O -l%l&- 5 B S|[A cotofiesmuncion - Adains -
©] Lecture_2_updatedR* [ simpleretum ©] Untitiea? © ] Untitied2* " iogreturn [ newlogretum [ newsimpieretum
H (JSourceonsave | Q /-
54 #p-value<0.05 we reject the null hypothesis. It means the return(r_t)

55 #4 Test mean
56 . test(newlogreturn)
n

57 n of the log retur
58 #l: the mean of the log return

59 #5 Test Skewness = 0

60 T-length(newlogreturn) /
61 s3-skewness (newlogreturn)

62 tst = s3/sqrt(6/T)

63 st

64 pv - 2*(1-pnorm(tst))

65 pv

56

67 #6 Test excess kurtosis =0
68 ka4 = kurtosis(newlogreturn)
69 TSt = ka/sqre(24/T)

st
7L pv = 2*(1-prorn(tst))
1%

71| (oplevel ¢

Console  Terminal -« Jobs

> #HO: the mean of the log return= 3
> #H1: the mean of the log return
> #5 Test skewness = 0

> T=length(newlogreturn)

ewness (newlogreturn)

> TSt = 53/5arT(6/T)

> tst
[1] 4.596526
>pv = 2*(1-prorm(zst))

> pv

[1] 4.29594e-06

5746 Test excess kurtosis =0
urtosis(newlogreturn)
> TST = ké/3qrt(24/T)

> tst
[1] 126.4855

>pv = 2*(2-prorm(zst))
> pv

njo

> #p-value<0.05 we reject the null hypothesis. It means the return(r_t)
> #4 Test mean =
> t.test(newlogreturn)

one sample t-test

data: newlogreturn
t = 2.2696, of = 4157, p-value = 0.02328
alternative hypothesis: true mean is not equal to 0
95 percent confidence interval:
0.0001016629 0.0013915769
sample estimates:

masn nf v
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