EE435 Introductory Financial Econometrics/Spring 2020

Assignment 4

DUE DATE: Tuesday 9"¢, March 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 Mg@anh Student TD. 610

Question 1 ( 50 points)

Your score

Given the daily log returns : (R;) can be explained by the AR(2) model as following:
(1—1.5B40.9B*)R, =0.25 + ¢

where & is distributed as the Gaussian White Noise with mean (1) = 0 and variance ( 62) =0.25
B lag-operator

Question 1.1 ( 10 points)

Your score

From the above AR(2) model, Is the model weakly stationary? Write down the reverse characteristic
equation and find out the conditions to support your answer.

(- 1.5 1098IR 4= 0618y - chasadderistic equealion

A
L19%409 20 - roverse chatadteristic equation
modolve &£ | or RA:zJalerb? & : wmodel is da‘\lomug

e'«acmlc\oes I KA ¢‘1\I égz* ‘|¢h
A

i=-C-19) ¢ s 4 0.4)

A
2 035+ 0.5%09;,
p: 035° 0.580%;

e J016% 0 600t = 0.9487 which is lessthan ¢,
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Question 1.2 ( 10 points) Your score...

Calculate the unconditional mean: E(R;) of R, and the conditional mean: E(R;|F_1)

(1- 150+ 0.98IRt = 0.39+64
Re-19Rp-1# 0.9R, - 5 20.29'6¢
Be= 1.9Ru-1 "Ry -5 + 005404 =0, aussian phite noise & 0,67
ELR4Y® 15ECh11- 0-AETRy-»1 #0754 EFEL)
:.becovse the model is weak elalionary , ELTe]: ELPL-3=ELTe-2] = [
E(Re) = \SELRED - 0AE(R:) +0.4%
ELRy) 40.9ECR,D -).SEIR] = 049

0.4ELRG] = 0.5
€fRelc O. ot - Uhcul\di\‘iona\ metm#

ELAL| Fy1] = LSELRy-12- O.9E[Ry -2 + O.26 + E[E}w\b-.]

BLRE\Fe-y 1= 0.494 | SECR,- ] -0 BLRg-2] - condilional mean #
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Question 1.3 ( 10 points)

Your score

Find out the unconditional variance: Var(R;) of R, and conditional variance Var(R;|F,_) of R,
Cl-1.9b¢ 0.98%IR, = 0.6y
R -19Rp-14 0.9Ry -y 2 0.29%08
o= 0361 15841 "09R -3+ G
Re-A) 20‘1‘3* L9CRy-1" A - 0.9CRy-5"A) *?;,.L
Che- 7% 00641 SR 1- AT~ 0.98Re-2- 4T+ 65 + 2C028IC19ICRE 174D
¥ 4C0.49)C-0NCRy-a- 1)
+2C0.2%37C %)

+ 20050 AIC Ry ) Ry A0 )

VaICRe) = E[Re- wt el ldake €0 + 2C1.9CHHOCRE-1- A)
and fhe model is weak da‘iomts t 209X Ry -2 M ICo4)
VATCRL) * WAICRg-1) = VOICRy-2,)

=0
VOICRE) = 0. 06354 L.ABVAICRe) + 0.B1VQICRED + VTCHE) + 035 ELHE-1-p)

- 046 MRy ) | i;mﬁf::,:;
+ 0.90 eLot) J
] - 2.1 E{CRe\ WU Rg-2- 1))
+3508 (G (Re-a"AI) | . o
-1 $E[COpICRe-2- 1))

VOrCRy): o achCdy) By 0.0635+0.4% - 1.3 By

- 0.5\&5’1,.131 -ui\ﬂh&‘\‘.m ’ “NW
- a-47 \-cusf-coad =206

CONC Ty )f*’_i) .
=0 = 0j-y
ELCl-mCTe-3- 1)) = 0.ASELT /.3 - }b}b\; LOE[CrR-1- HAC%g:ﬁLﬂ
3-2 =
- oaele-» HTen ) + E[CEOGEI M)
LR \.563.‘-0.‘1‘05.1 , By ¢ 1.50, ~0-4D1
8y 0.5 Na(Cly)
YAICRY) = 0.3243%- A,.1C03VaICRy)) - 2.06VQYCRD = 0.5125 " A.AbNAICRE)
- 2.06 0.AVRICRE * 025 ' Page 3
NGSCRED* 2,130 - uncmd(‘nono.\ variance $#

. . .
cov\di\\ om:\ yoqiance

.\ 2 a.s)( fe“‘"“ ———
mqq,nq&wf\ o le )
VaY CTEVE L) ¢ 1.89CNar Ty | Py 4 0AVRICTy-3 | Fy-) 4 VAICE,) + 20N C boyhiBu(F)

NatCrelFe-0) = O = 0.29 §



EE435 Introductory Financial Econometrics/Spring 2020

Question 1.4 ( 10 points) Your score......................

Calculate the autocorrelation: p; for I=1 and 2 of R,. Also, write down the autocorrelation: p;
when 1 > 2.

ARCAD = Pj= L5Pj-y ~0-APj-z i < 037 19051~ 0903,
ARCHY © Py = &y P3-1* &y Pa

P, when |,=1 P, when =2

Py 150-09P | Paz15p-0.4p
190, 156 Py: 1.9C0%)- 0.9

P 0% i P08 p
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Question 1.5 ( 10 points) Your score......................

Given Rjgpo = 0.01 Rggg = 0.02 Rgg9g = 0.03 €1900 = —0.01 €999 = —0.02 €993 = —0.03 Obtain 1-step,
2-setp 95 % interval forecasts for R; at the forecast origin t = 1000. Also the co-step 95 % interval forecasts

for R;. Draw these intervals.

(1- 1.5b+ 0.98%IR = 0.9 6,
th%ﬂg-\o 04 Kg-) :0.19'0¢
“tz oJ.g‘ 1.5“(,4 “O.q Rb-h % Gb

{- 5“39 Ahead.
. A
[A)p] Pd“‘ 95‘“““*0‘ “\oco‘g s 007‘5* ‘o% quq < o‘q qus

o Co
Riooo * 0.%341.5C 0,02 - 0.4€0.0%)

a‘g} T 0.24%9%
€A Qoiew“fj eior © acal- edhimale P‘lool-P‘\gt‘iz * © oot
2
e Nasiance d -“uems*'ms + vayC i,c:\ oz \IQICaohM\') = Oy =0.29
@) \nherval fore cash n9
usiv\a 93+ C1 = O.A%% \q¢{oas

: (-0.92%, L) #

A- Q’Iep Aheod

e foint esbimador : B 22 : 0254 1.9 REY - 0.9 R 1000
= 0.4%4 1.9C0.2%3) - 0.9Co0 1)
: 0, 6X09

N

e fore cos\ina eroy : Puosa” AEER * 1.9 €00 * Bioo

var CEST+) = €2.267€0.2%) + 0.25 : 0. 3128

ctd Inlesal l‘aecas\'«rj : 0.6205% \.%~| 0.8129 Page 5

at a%7.CL
C-LMb 38 ¢



