EE435 Introductory Financial Econometrics/Spring 2020

Assignment 5

DUE DATE: Thursday 29", April 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 NerHY)A 1) ' Student ID. 6164‘6‘“"1135

All data are downloadable from BE moodle

There are four questions.

Questionl.

Consider the daily log returns of Caterpillar stock (CAT) from January 3, 2006 to April 13, 2017.You

may download the data using quantmod. Let r; be the log returns, which can be obtained via

rt <- diff(log(as.numeric(CATY,6])))

(a) Are there any serial correlations in the log return series r; 7 Why?

(b) Are there any ARCH effects in the log return series r; (the linear depedence of squared returns

)? Why?
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(c) Fit a Gaussian ARMA(1,0)-GARCH(1,1) model to the r; series. Perform model chekcing, in-

cluding showing the normal QQ-plot of the standardized residuals. Is the model adequate? Write down the

A o (-
P h= k3 et (-@)roolag.
fitted model. medn % b (2.0%€ +) # r(o.vao) k

Cea €5 hEREP+ 0.opata gfy + 0.958% 62
W oy b q-ukctd) (o.00%y) v (2 619) e

(d) Build a GARCH(1,1) model with standardized Student-t innovations for the r; series. Perform

model checking, including the QQ-plot. Is the model adequate? Why?

(e) Write down the ﬁt:c‘ed model. »
mean ey = 693¢es
(UM (0.000%)

vol. ey - 6= #2000 g rugp,+ 006,

(1-$HeY)  (0.09) (0.0)
(f) Obtain 1-step to 5-step ahead mean and volatility forecasts using the fitted GARCH(1,1) model

(-a.mn, 0.0%9%)
with standardized Student-t innovations. (-0.0L5h 0. 09"8)
(-0.059% _0.0)0%)
(-0-01%, 0.6%%)
¢ 0.039¢, 0.03p5)
(g) Compute the 95 % 1-step to 5-step interval predictions of the log return series using standardized

G2 1a(6)

student-t innovations.

Question2.

Consider the monthly returns of Coke (KO) stock from January 1951 to December 2016. The data

are available from CRSP and in the file m-kovw-5116.txt. Obtain the log return series of KO stock.

(a) Is the expected value of KO log return zero? Why? Is there any serial correlation in the log

returns? Why? Is there any ARCH effect in the log returns? Why?
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(b) Build a AR(1)-GARCH(1,1) model with Gaussian innovations for the log return series. Perform

model checking and write down the fitted model.

e € rt= 0. 011 (@) - 6036t Qs g oox 4 0.0959 >
Co0%) " (o.00f ! veleqr: 65 PO ao,qf ”(amx)f“
(c) Fit a AR(1)-GARCH(1,1) model with standardized Student-t innovations to the log return se-

ries. Perform model checking and write down the fitted model.

neall e ﬁbz 7.0M (1-£) ~0.09% 4 W e s’fﬁ 0'.om+0"7“fﬂ:«lf0-%50@t
.oy (0.05%) (6-47665) (r-09) (00h)

(d) Build a GARCH(1,1) model with Gaussian innovations for the log return series. Perform model

checking and write down the fitted model.

A
mean e = £.0M vl { L= 0.000% +0.8954,-, + 0.8%56}-
(0-0o%) u (5c9¢%) (0o (o am)

(e) Fit a GARCH(1,1) model with standardized Student-t innovations to the log return series. Per-

form model checking and write down the fitted model.

[\\MY\ e’b‘ r{{ (Z go":) Va' %— 6\6 < 0.000& + 0. 0%61% 3 + 0. mﬁb -1
(b636") (0.00%) (2R)
(f) Compare the model (b)-(e) which model you select.

Question3.

Consider the daily returns of the stock S&P500 from January 2, 2005 to March 31, 2021. Let r, be

the percentage log returns.
(a) Is the expected value of r; zero? Why? Are there any serial correlations in r;? Why?

(b) Fit a Gaussian ARMA-GARCH model to the r; series. Obtain the normal QQ- plot of the

standardized residuals, and write down the fitted model. Is the model adequate? Why?

ned) ¢ay 66: 6341 ¢ vel e é’*&%ﬁﬂ +a14°9q4+0m3m
(1-166€%) (2.5PE)  (0-012) (0.0%) Page 3
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(¢) Build an ARMA-GARCH model with Student-t innovations for the log return series. Perform

model checking and erite down the fitted model. Aq 5 L
metn e .= S.kdp € Vol e 6= 1950+ 0.4 ay, + 08
(1.0 (3.6966Y) (009 (0-¢lb)

(d) Obtain 1-step to 5-step ahead mean and volatility forecasts using the fitted ARMA-GARCH

model with Student-t innovations.
Question 4.

Consider the monthly returns log returns of the CRSP decile 9 portfolio from January 1951 to

December 2010. The simple returns are in the file m-deciles.txt under the name CAP9RET.

(a) Is the expected value of the CRSP decile 9 portfolio log return zero? Why? Is there any se-

rial correlation in the log returns? Why? If necessary, find an ARMA model to remove the serial correlations.
(b) Is there any ARCH effect in the log returns? Why?

(c¢) Build a AR(1)-ARCH(1) model with Gaussian innovations for the log return series. Perform

model checking and write down the fitted model. . .
nean eg. = 0o Vol eqp; Bp2 00199 20.00xq5 YOI,
(00%) (0.00%) (o-0001) (006K

(d) Fit a AR(1)-ARCH(1) model with Standardized Student-t innovations to the log return series.

Perform model checking and write down the fitted model.
MeM ez 10= o.om(1-g,) +01RT
(0 00%) (o. 94>05
) A% - PN
Yol e, b5= O.wa + o.t0Rf,
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(e) Build a ARCH(1) model with Gaussian innovations for the log return series. Perform model

checking and write down the fitted model.

" > -
mean e Ix= 0.0 vl G 9 v 0 00x P 0. ARy,
L (0.00x) 6 (v .001) [o.ogz;‘

(f) Fit a ARCH(1) model with Standardized Student-t innovations to the log return series. Perform

model checking and write down the fitted model.

A A L
mgn e ) rpa 0-019 Vol 84 5 6 0.00x + 0.2040
“omn) 7 ey coom)

(g) Compare the model (c)-(f) which model you select.
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