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 Anaret  Sris uodipoys, Student ID. (l0%640229

Question 1 ( 50 points) Your score......................

Given the daily log returns : (R;) can be explained by the AR(2) model as following:
Ry - dl Ry '¢LR$-:_ 2 éo + 4
(1—1.5B40.9B*)R, =0.25 + ¢

where & is distributed as the Gaussian White Noise with mean (1) = 0 and variance ( 6%) =0.25
e O
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.

Q the rvtyed chavactenstic cquann :

3 RN AL +£ 1 5 rmodulus 2 04497
B-15B+04a =0 2

Ajr ¢| * /ptva b,

2 5 Sinw. the mModule of B wvwsed chovacturtic eqn
Ave =le1s) £ 1-15) "= 4 (0.1) s odegy thich lus  Hen 1. b, Re s el chihionariby .

2(1)
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Question 1.2 ( 10 points) Your Score.........cceeeenn...

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

conditional fean: E(R{IF,_ )

Ry * ¢o+ ¢| E*'-I+¢1 R+-z +Q{_

hhlﬁ'lj E('|F+_l) on hl"h olde P “

E(Rt1Fe-1] 2 E[BolFe-] + ¢|E[R+-|IF+-|] +¢1E[K+'Z|F+'l]+ E( [F’r-l]
BLReIF) = @ tB Rt BoRi-y

E[ Ry \Fp) ® 025+ 1584 —0AR,

In condi Hona|  mean : E (1)

Re ® Bot B\ Ruzi* By Rep +0y

thﬁpl3 E(:) + both side 0

BR) * Elf)+ GE(R, )+ GyE Ry, ) TEJAL
E(]* G0 * 0, E(Rpy) + B E(Ryr)
Siow Ry is vesk SWHMMJ’U.MV.' E(Ry) s E(Rp)*E(Ry-,)
(1-¢,- 751”4 : @,
ﬂ+ v ¢9
I-¢,-¢,

Ry + _02% : 0,08
I-1.5+04
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Question 1.3 ( 10 points) Your score..........c.cce......

Find out the unconditional variance: Var(R,) of R, and conditional variance Var(R;|F,—1) of R,

nconditional varignee : Vor(Ry]
(ﬂi’-M') z ¢| lz{-q"“') + ¢Z(¢{"Z —M) + a~‘—

squaw.  ond “MIHMU El-) fo beth fi"‘",“’”“’“”"ﬂ o/l y,

, H—ul) . Vor(Pi-s), )
ECin-m"] + BrELRAil ) + B E( (R )] + E0y ]+ L8 4.ELN i)
e 0
e 2l ptan] + l¢lE[("+-L-/7{ﬂ+l]
Var(Rg) - ¢.‘Vartﬂ+—|)+¢; we(e,,)+ ¢ + 26,4, 7,
Sin Rt 05 Lresh ghﬁoha.yih] .ﬂ\u\, VM(@,] s var ( R+_|)= Ww(ki"l)

13
wrieel ¢ +ad g, . le2s) +2(1.51(-08)(08Ver(ey)) 2 3 493
- g -4, = te1? - (-aa?

(M) = ¢,(z+-| M)+ (0, 4Oy
Mulkigly (Rp-j-#) to boh side + Jahe E(-)
E[ [ﬂ{.‘M}[R{—-j'M) :) z ¢IE[(Q+-|’M”V~4_-J‘ _/U')J + ¢L E[(n"lvM) (r{'“] _M)]
+ FLOp ()]

o g I A
r' ' ﬁ, T, + ﬂsz I‘l AR SN frim wesh IM’l‘-nain-\J
Ty o« sy, -aar,
¥ :{VMW,]
conditional vananw : Vo ( R4 [Fy )
G = Bot 0 Ry v dy oy + 04
nulHrlj Vor (| Fpy) Fo bbb side
1
Wr( Ry 1Fe-y) 2 var( gy IR ) + ¢,lvaV(r<H|F+_,) + yﬁl Var (Ry-y | £y ) 2 Var(Gy ) + 10OV €y 804, ) +2 V(G 0y, o)
: 0+ ¢|L(0) - ¢LL(0) + ¢t e0-0 T20ov(@, ., o)

vor(ry|f-) ¢ ¢t
£ Q.1%
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Question 1.4 ( 10 points) Your score..........c.cce......

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

By t] o 6,18+ 0y 0) 400
Mulbply (Rj-m) to botn side + Juhe E(-)

FLteem(Ry- =) ) 2 @ ELIR4 M)y =d4) T # By B[Ny 4) (- i) )
+ FLOp(r57)]

N B B0 TSm0,

divide LU Yo I " .
Y § G-t f Vi
* Yo 7,
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Question 1.5 ( 10 points) Your score..........c.cce......

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-$Jray; tovecash - by ® ¢0+¢, oyt ¢z by, .7 p‘,r+_pfq+
Mner * 0o PPtat Balhe ot érrn,,_,ﬂa and  Fnoby, Mooy o

?h(” 2 E[ Vnﬂth] 0
ELd ) E[Biral-J#... % ECO net-p] 12 E(Ghei]"]
¢‘+ ¢|Yﬂ*¢z he C o7 ¢l’ k‘rH'I-—lo

0.25 + 1.5 (0.01) » (-0.9)(0.02) - 0.247

w»

oty = Falll = Pney e, 1) (:
var (tall) )] = Var (an4)l-)

ahiabien (iafwel) > 71) 2 2 [lar Gpel) - 0087 1 1A (05)
i

S0 R &) 227 At w7 c A

3~ step bowecast ECYnesl-] = Fpl2)
gt 4, Foll) + By Vn-

t 0.5 +15(0.247) + (-049)(0.02) = 0.¢025

Faeg “Vnl2) t Apyy|enl2) - ¢‘ [kn-q - i"\n(l)] + Ohey
\_——V_J
ahﬁ

2 ¢l Ane| " Opey

~

2z
Var(en(2) 1))« g vov (Qpey] ) VA ( Gy |- ) v 20V [ @Gy Aney |- ]
2

z 0 L 2
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2
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