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1. AR (2) process: Y; = a+ ¢1Y;—1 + ¢p2Yi—2 + &¢ Under the i.i.d assumption
Elerj|Yr = yr,Yr—1 = yr—1, .., Y1 = y1] = Eler]

for all j > 1 where we assume E[e7 ;] = 0 which will be used to derive the predictors
below. For shorthand we denote E[-|Yr = yp, Yr—1 = ypr—1,..,Y1 = 1] by E[|Yr =
yr)-

a) Firstly the predictor for 7'+ 1

Yrin = EYpa |[Yr=yr]  |Bydefinition]
= Ela+ @Y7+ 62Yro1 +era|Yr = yr] [PV GO 0V e

= atourtoyr [0

The predictor at T + 2,

Yrio = E[Ypue|Yr =yr]

= Ela+ ¢ Yra + 02Yr + v |Yr = yr] _

= a+ ¢EYr|Yr = yr] +yr + Eleryo|Yr = yr]

= atoTin o RN U O A B R )
= a+¢1(a+ ¢ryr + dayr—1) + d2yr _
= a(l+61) + (& + bo)yr + drooyr  [EDENGHEIONY



b) By the i.i.d assumption Var[Yry: |Yr = yr] = E[Yr4; — Y42 so that

FE(Z) = E[YT—l-'L - ?T+i]2, Where ?T—i-i = E[YT+1 |YT = yT]

FE(1) = E[Yru — Yrp

= Ela+¢1Yr + ¢oYr_1 +eri — (a+ ¢1 Yy + ¢oYr_1)?] _

= E[&?ﬂ] =o?

FE(2) = E[Yiy2 — Yrio)?
= K [Oz + 01 Y1+ P2Yr + g0 — (a -+ ¢1?T+1 + ¢2YT)2}

= E [5T+2 + o1 (Yrq1 — ?T+1)2}

- el o]
- ) A

¢) The result in (b) shows that FE[2] > FE[1] when ¢; # 0. It is anticipated
that F'E[i] would continue to increase with i, since the observations to time ¢
become less relevant as forecasts further into the future are considered. Since
FE is a measure of forecast accuracy, the expected accuracy declines as the

forecast horizon 7 increases.



Y = ag + a1 D1y + e Doy + a3D3y + Y9 + &4 + 01641

The aim is to derive the mean in each quarter

pr = E[Yi|g = 1], po = E[Yilq = 2],u3 = E[Yi|q = 3], pa = E[Yi]q = 4].

Quarter 1(¢ = 1) u1 = E[Y;|g = 1] if time t is quarter 1 Dy, = 1 and Dy = D3y =0

qg=1 Yi=a0+ a1+ ¢2Yio+e + 01601

Taking expectations on both sides in quarter 1

E[Yﬂq = 1] =g+ a1 + ¢2E[Y2_2|q = 1] + E[Et] + 91E[€t_1]

where E[e;] = Elet—1] = 0 by the WN assumption.
If time t is ¢ = 1 then time t — 2 is quarter 3, so that E[Y;_1|¢ = 1] = us.

1 = oo+ o1 + P13

Likewise we can perform the same analysis in deriving the mean in Quarter 2.

When ¢ = 2 then

q=2 Yi=a0+as+ ¢2Yio+er + 01601

E[Yilqg = 2] = ag + a1 + 9E[Yi—2|lg = 2] + Eley] + 61E[e—1]

E[Yi—2|lqg = 2] = pq as if time t is quarter 2 then times period ¢ — 2 is quarter 4.

p2 = o + Qo + Pajig



We can perform the same analysis for quarter 3 and 4 to show

U3 = o + ag + Papn
Ha = Og + P12

we then have 4 equations to solve for 1, po, U3, ta.

Firstly we have p; = ag + a1 + ¢opus plugging in ps = a1 + g + ¢apn

p1 = o + a1 + da(ag + az + dap1)

Solving we find
oo + a1 + ¢a(ag + az)

1—¢o

1 =

which we can plug in to solve for us.

o+ a1 + g2(ag + a2)>

M3=a1+042+¢2<
1—¢o

Likewise we can solve for po, 4.



YtSA = Y, — (a0 + a1 D1y + e Doy + a3 D3y + ¢2Y;_2)

= &+ 0151

which is an MA(1) process.

Var(YS4) = Var(e; + 01641) = 02(1 + 62)



