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 __Janys pr Student ID. _ 6104640435

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

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 Re- 1lsBRt+0.qg‘th =0.25t €¢

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‘15“0%1)& S0LrEe 0= 015 , b=0.581
reverse &% X-15+0§ %0 modulus = R= \ 0*+b*
X=-hiJF-7M_c =15 £ ST H09) N e T
w 2(1)
. 15x{135 < 15x 1621 erstosai Since, [0.951<1
’ ‘ ‘ So, The mode| is weakly smuriontry
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Rt-1.5BRe + 048Ry = 0.25+ ¢

Question 1.2 ( 10 points) Your score..........c.cce......

= 156t 00T =025t E¢

f < o,zs+1.55c_1- 09k, t &t

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

unconditional mean : E(f)
E(r) = E(0.25 1150~ 09F, + &)
< 025+ 1.5E(q) ~ 09E(F¢-,) t O
We assume that Iy is weak stutionarity , then E(ry)= E () = Elfen)

E(ry) - 1.SE(l) +0.4E(k) = 0.25

- B -0625
B st 0d

conditional mean : €(r| F.y)
E(Rl*)= E[o,st_er— 09k, t&l*)
< 025+ 1.5 E(ryl*) ~09E(rep ) *0
- 028€45r =09k
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Question 1.3 ( 10 points)

Your score.......cccccoun.....

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

unconditional var : Var(ry) = E[(r-20"]
deviarion form oAl = 0, (Feey M)+ 0, (g™ M) + e
(A0 = 02 (Feoq A+ 62 (g A0 0+ 2048, (7 M) (1 M) + 2040 (R ) + 20,0 (3 A)
B M) O E(r % G E(h )+ EC8E)* 28,00 E[(Fe s M) (g Mﬂ* 20, E(G;%t—fﬂ)) +26, E (e (g7

Var(ry) = 02Var(r- + G r(r) 6%+ 26,024
We assume that Ty is weak stutionarity,, then \ar(ry) = Var(f) = Var (k)

¢ 20,05 _0as+2(1)C00) _ 025~ 2Th 139y, 0921

var(ry) - wz_ o 1~ (1.5)-(-09) -2.06 . .
h~ Oy ot a3 WU constapt

J ' cov(constant) 0

conditional var = var(rl*) y

)

VAF(Rel) = Var(0.25 +1.50 & 09k, &¢l+) 0 ﬁf= 0.25 1 0 0
: WU(('&OSI-) t 1.szvar;,r{.?|-)+(—o.q)ZV0fyvt/-zl-)+ Vak (E¢l+) + 2(15)(-o.q)covmql')f 2COV(15rt%q£]
0

ynonditiona| A (a@3m)

deviation farm Fe-at = 0, (Fy” M)+ @, (fpg” M) + Qe

(rt‘M.)UL-'M) - ®4(rt_1— M)(Fe-) + Q)l (o A) (F= A £ f-A)
VO (1) = B E(Re- A0 (Fe=aL) + 8, E(Reg AT AL) ¢ EQUI-A0))
S oY%t Yt e

ad v vi { M yt)
N 3iod Islue 219158, UuUaNgaw
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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.

£ 4 V(K Fe-y)
Yo var(r,)

devintion form fe-M = @ (Fey M)+ B, (g™ M)+ 8¢
() CFeg ) = O (o M) (Feg )+ By (Vg WI(Fe 7 AL £ Q-7 4)
JL)(rt-q-u) By (e M)l M) ¥ 8, E (e A (e AL) + E (0T L)

= d)/| ro t ¢’J1
“ - byroh
0
= ‘)10 %v",.
I R T
T mg, 1C09) ¥
1
6y |
0
E( ) ([ M) = O E (oo™ M)(fe M) + 0, E (-5 M) (Fe7 A) + E(Gt(ff-/fik))
Y qD,,X t 0,8,
rn % Vo
L= 04t 0
= (15)(079) =09 = 0.285 4
&1 0a 0
As eflfe M)(&J m)] = “55[‘&]*#[%} E[&%-M)]
aj. = ¢1y‘j-’| + ¢2XJ—?_ §=1 , ‘g: $4\8]+ d)z(ﬂ und \ﬁf’l
Y. g, by wﬁ b= 0,40,
yo Xo 0 J),\= _%_
=030t 05l o 10,
f oy B 0yt b, %
Py when L2 b bt 0

=3, 003 - d)q‘faJr 0.
AL AR
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Question 1.5 ( 10 points) Your score..........c.cce......

s 0.25t15h 5 09k, £

Given Rjgpo = 0.01 Rgg9g = 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.

0
eyl )= 025 +15E (fy1Fy) = 09 ECHhoy )+ EEhey)
C) = 0254151~ 0a%,, = 0.25+1.5(001) -0§(002) = 0.247
" A = ¢ <025
OMOF = b= 1) = E ey and  Var= VQY(Eh.M\') 6~V

inferval = 0.247 £ 196((0.25) =~ 0133,1.227,,

2510 Tty O Oyl TO + e )
E(f4,lfy) = 0-25+ 15E(fgel9) =0T E(R L) + E(€hs)
lﬁh(z\ - 0.25t1.5(0.247)~ 0.9(0-01) = 06113
error = fty” ﬁm = 15(hy ﬁ‘('l)] t Ehee 7 158t T Ehty .
DWE = V(1S Ey  + Epgel) = 157U Eygg o) + V0 (Enrp ) # 205 VR Bl
- 155(0.25) ¥ 0.25 = 0.8125

infervd] = 0,615+ (1.96)(0.3125) = =155, 2318 4

@ Step rhd = @0+ q)1rm_1 + d)lrh.”_l + & htd
b= ()
Var(Q (@) = Var(re)
inferval = ECry) £ 1.9650(%)
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