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 NYIT QY Kae Wvichia Student ID. _ 6104540609

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 ( 6%) =0.25
B lag-operator

Y, < CoV (", )

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.

®

Choracleristic. equation Since, resersed characlevitic vool3
2
1-15p +07B . {all 1nside vnit circle ) We can
Reverse Characteristic equeition say that the moddl s c’rqhbnav?/

p%-158+09 =0

ARLP) mode] s peakly sfm‘l'ohdry

it all of reversed characeristic

root vale are less thay £ Modvbs

Since this is 2™ degree of Fo)‘ynomfal
we have two roots

—(15) £ (G +(06D
= - 2 (L)

p = 0.7935@,{0 3395

Bl = 0.943b < 1 #
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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—1.5B4+0.9B*)R; =0.25+¢&
R, = s lag ferm  BRy= Ry
R.b" 1SBR+ t 09% R'b 0~25+9_b ) Bis la3 ¥ .17 $-1
UncondHonal Ry = 15R,., — 0.9Ry_p +0-25+2,
mem
ER)= t5ERy.y) ~ 0AE(R,) + E(5) + EC&)
. " = = = A S is gauwsan white pose
pnder gfationary condition,  ECRy) = EQy-) =E(R, _y) /A) and §; is g

E(R,) - 1.5 E(Ry) +0AERy) = 0-25+0

ER) = 2% .0 ogps  #
(1-15t09)

conamomlﬂ ER IRisRes - Rps) = E(Ry17) =E(RyIF)
mea
ER)) = 16 ERq ") ~0a E(Ry5]) ¢ 0.25 4 0

= 095+ 1SR, "0Ryo  #
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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,—1) of R,

Unconditional vanance

Ry =095 + 1.5, — 09k, T ¢y
under s’ra’u'onan‘t\y wndition | ERy) =E(Ryy )= E Ry, 1=

FYDM, ¢0 = E(R{D (1"¢1 'J¢9,)
o = By PR tP R, T
Ry p = 4 (R =M +£, (R +84
(Re=pM) = A (Req7/M) 2y Ry PR/ g 17
+ 2(¢| (R'l:—l_/A) +¢2 (R%—Z_/A)) CZ{,—')
E(Ry ) = §7F CRe-r/“ "4 ERugm* 4 284 Ry (Ryg )
E(g - 0) + 4 (¢E(R4/_,,"/A (%Q + ﬁ E(R, 2"/0)(84,.))

UY)d@V‘ sfaﬁonan{y oondl'how VOVCV.L,) VGV(K}-—)) = .. = Constan ’_
var Ry L1 ﬁ;z‘%z] = G+ 9-/49%79 _ 025 +3(15)(-02) ()
! ,pl‘z_@z 1— (1 .572— é—Dﬁ) z
0.2 — 23 %
Ty TR o
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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.

f OtnoU)Z
= ¢, 19 (Rey) *552(8‘72) tey

under sfaﬁohayhlg cond.
we koo bot gy~ EN[1-¢-4,]

Rp-M = %(R-H—/M) +¢Z (R{_‘ﬁ—/\A) + gt_
(R%—/k)(R#'[/A) = %1 (Rt-)_/ﬂ) (R{;_[/M) +¢2[Rt_2‘/1/‘) (Rt— “ﬂ')
U Zf(Rt—J,“//‘)

Tke EC) in o the eclyuaJr'or\
divide the egution abore wif) /)

fy = Bt Bls P £70
For /aj«.l NCF

h=0"141h
= ;é/ #OV/S‘Z‘
=a

/0[ = %//2«/ 7&% /ple ‘Q)V /22 Page 4
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Question 1.5 ( 10 points)

Your score

Given Rjgpo = 0.01 Rgg9g = 0.02 Rgg9g = 0.03 €1900 = —0.01 €999 = —0.02 €995 =

—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.

Forecast 1- SfeP
Rp= 0.25+15Ry 4 09k, , + 2,

FoVeoﬁHﬂg
1--9fep / Rwof
Rle - 0%+ lsﬁ{;.—) OOIR_&_,Z

= .25+ 15 K{_-._o,q R{-—2+aiao|

A
Ypss™ Yot = At
var (Yney™ n+1) 8*

A
2"%6P B RWDZ

0°~Sep 9T+k'9/"t~%fr$k'90o

£ = osst1s(o0)~0a(00s) <

= 0.95+ IS (0'24-‘7) - 09 (0-01) =. 6025

47

1 C‘f'cp
b= 0.2
8/ cI
0.047% 9(09)
29'18'9
4
4 098 (1+ﬁ,9
1
= 0.2 (115)
=0.451
} as/ ox
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