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 _ Jidapa__ Chandhasrisawad Student ID. _ 610+64013§

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

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.

From above AR(2) model, (1-13B+0.9B") Ry =0.25 + €,
Reversed chargcterishc fquaton ! X% 1.5 X #0.9 = 0.2§ +Eq

A = =~ (15) £ \[(~15)2- 4 (1) (0.9)
2

15 ¢ {-135

2 2

0.3 £ 135
2

R = \I(o.%5)1+ (W)l =0.9486 <1
2
Therefore, Ry ¥ wedkly dtationarity.

h

A

]
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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;|Fi—1)

Conditional mean
Re = 0.25 #15R¢ 4 —09Re_y + &

0
ERe IFe.y) = E (025 Fery) FE [15Rey | Fug ) +E[-09Re, [F ] + %]
ERy [Feg) =025 15 Rycq ~0.9Re_,

Unconditionq| meqn

E(Rg) = 0-25+1.5E (Re ) =0.9E (Ry -,) +E(])
§inte Ry 15 weakly stationarity, &(Ry) =& Ry_y) = ERe.y)

ERg)I=1SERY) +0IER,) = 0.25

(1-1.5+0.9) ER) = 0.2%
E(Kt) = & = 0.629

0.¢
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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,

Conditional variante
Ry = 0.25+15R, 0.9k, , + &

Var (Re 1 Feoq) = Var (15Rey TRy ) VAP0 Ry, |Fy_y) + Var (£ IF¢.,)
YLCV(15Re - 30 9Reg | Fyoq) +2.C0V(15Rg.q 4 & IFy.,)
*200V (-0.9Rg-y 4 &¢|Fy.)
= Var (E£¢1Feoy) = 025
uncondifional varianee

Var (Re) = O5+20, 0, B1 (0251745 (1.5) (-0a) 038%5) _ o0
-0~ ¢ 1~ 05 - (-0m* oo

b,t, = ¢, X°+¢Z X_1
8= 0,% +9, 1

X] = ¢) - 1.5
1~ 9, 1+0.9

=0.3395
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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.

(rg=p) = @, (e, -p)+ 8, (o, -p)+ &
MUltiply (ry_;-w) on both sides and take €[]

%= EL0-m o)) = G4 EL ey )l ] + 6, ELC i)ty ] +E [Exlrgg=aa)]
§5= 0,85+ 0, 85,

Pi =9y pi v byp5,  when jyo
_y ,
pp= L ouw

— = =0.3§6
To 1.004¢ f
Pa- %,A = 8 ;%2{0 = 1.5(0.286) + (~0.9) = 0.239
0 )
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Your score.......cooeeuueeennn..

Question 1.5 ( 10 points)

Given Rigpp = 0.01 Rggg = 0.02 Rggg = 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.

Kt = 025'(‘15&{,1 —D'th_z + 2‘(:

1- gtep ahead
A

E(R ey IFn) = Ry () = E[025¢15Ry=0R;_, + &, 1]
Ry() = 0.25 +1.5 Ry ~0.9Ry_,

N

Ry =0.25 +15(0.01) =0.9(0.02)
N

Ry( = 0.2¢%

N
Forecasting error | Ry - R (N =€) =€
9 17 N ht1

Variance of forecasting error s  Var (e, (1) ]+) = 0 = 0.5

Inrerval forecasting @ 0.24% £ (1.96) Jo.05 = (~0.333, 1.22%)
2~step aheqd
A
Rn(2)= Go + 9, Rnyy + 0, Ry
A T 025 +15(0.243) ~0.9(0.01)
Rn(2)= 06115 A A
Forecqmng orror s ()= Rngg = Pn(2)= by [Ropg=Ra] # 2y = @) Epyy 484,
Variance of foreeqsting error: Vgr (gq(2))+) = OF Vqr(ah”l )f\lqr zh+,_| )+zcov(¢ Ehey Ehes |*)
Var (e 10) = (157 02 + 0% <(1.5)7 (0.25)40.25 = 2.5
Intervq] forecasting @ 0.6115 £ 1.9 {205 = (~a.3m s.ms)
)
{-step ahead
A
R L) = by + &) Rppgog +0; Ruppy
,Qm Rall) = men =E (R,) , j(gim var (e (1)) =var (Ry)
400

=100 ttum H=1002 ) T”Yle
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