Eiconomic Forecasting
Exercise Sheet 5 Solutions

Richard G. Pierse

1. (a) Extend data set
(b) Forecast AR(2) model

(c) Figure 1 graphs the forecasts from the AR(2) and MA(8) models. After
8 periods, the MA(8) forecast reverts to the unconditional mean. The
AR(2) forecast has more persistence though it too will revert asymp-
totically to the unconditional mean.
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Figure 1: AR(2) and MA(8) forecasts for CANEMP: 1995q1-1999q4



(d) Figure 2 graphs the forecasts from the ARMA(1,1) models. Comparing
to Figure 1, it is clear that this forecast is closer to the AR(2) forecast
than the MA(8) forecast, only reverting asymptotically to the uncondi-
tional mean.
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Figure 2: ARMA(1,1) forecast for CANEMP: 1995¢q1-1999q4

(e) (i) For the MA(q) model, the formula for h < ¢ is
E(yisn|Q) = c+per + - - + 04600
For the MA(8) case this gives a one-step ahead forecast
E(yir1|Q:) = c+ 016+ - - - + Ogei7
and a two-step ahead forecast
E(yi2|) = ¢+ baer + -+ - + Oser6

The estimated parameter values and residuals are given in the
following table:



parameter value residual value

0, 1.514681 | & —0.156477
0, 1.825121 L | —1.690104
05 1.906466 | o | —0.144025
0, 1.831035 | &5 | —1.208424
0 1.533896 | &, | —1.155967
O 1.119613 | &_5 | 0.160877
0, 0.571330 | . | —0.715611
Oy 0.176659 | &_, | —0.076160
¢ 100.4795

Plugging these values into the expressions, we derive the forecasts:

8
v =0+ Y 0iEi-ip1 = 92.49049
i=1

8
Gz =C+ Y 08112 = 93.38768
1=2

which are identical with the forecast values for periods 1995q1 and

1995q2 generated by EViews in variable M ASF.
For the AR(2) model, the recursive formulae are

E(yi41|82) = ¢ + o1y + P21

and

E(yi42|%) = ¢ + &1 E(Yi41 Q) + 211

The estimated parameters are given in the following table:

parameter value
Yt 92.01492
Yi—1 91.67328
b1 1.420843
s —0.469551
c 4.025728

Plugging these values into the expressions, we derive the forecasts:

Y1 4.025728 + 1.429843 % 92.01492 — 0.469551 * 91.67328
= 92.54734
and
UYrro = 4.025728 4+ 1.429843 * 92.54734 — 0.469551 * 92.01492

= 93.14821.



(i)

These values correspond exactly to the EViews forecast values for
periods 1995q1 and 1995q2 in variable AR2F. However, for rea-
sons I don’t understand, if the equation is estimated using AR/(1)
and AR(2) as regressors, the resulting forecasts are slightly dif-
ferent. I suspect that this is due to a bug in EViews.

For the ARMA(1,1) model, the formulae are
E(ye41]Q) = ¢+ d1y: + O1es

and
E(yi+2|2) = ¢ + 01 E(ys1|24).

If the model is estimated in the form
Y =c+ O1yi—1 + e+ 01644

including a lagged dependent variable and MA(1) term, then the
estimated parameters and residual are given in the following table:

parameter | value
v 92.01492
o 0.011693
b1 0.954873
0, 0.386176
¢ 4.589509

Plugging these values into the expressions, we derive the forecasts:

Urr1 = 4.589509 4 0.954873 % 92.01492 4 0.386176 * 0.011693
= 92.45654

and

Dz = 4.589509 + 0.954873 x 92.45654
— 92.87372.

These values correspond exactly to the EViews forecast values for
periods 1995q1 and 1995q2 in variable ARMA11F. Note that if
the model is estimated using AR(1) and MA(1) as regressors,
the resulting estimators and forecasts are slightly different. In this
case the reported intercept is the unrestricted mean pi and the
estimator ¢ needs to be calculated by hand using the formula

c=(1- Cgl)ﬁ



(f)

(i)

For the MA(q) model, the formula for the forecast error variance
for h < q is

var(eping) = 0, = (L+ -+ +05_1)0”.

For the MA(8) case this gives a one-step ahead forecast error vari-
ance of

var(eg ) = 07 = 0°

and a two-step ahead forecast error variance of
var(epio) = 05 = (1 + 67)0”.

The estimated value of o, the reported standard error of the MA(8)
regression, is
o = 1.530204

so we have
01 =0 = 1.530204

Gy =0/ 1+ 62 = 2.777333.

These are the same as the forecast standard errors saved by EViews
in variable MA8SSE provided that these are generated with the
option to include coefficient uncertainty in the standard error cal-
culation unchecked in the forecast menu. However, if this option is
left checked, the standard errors calculated by FEViews are consid-
erably larger with o; = 2.319150 and o, = 3.287321. This reflects
the additional uncertainty caused by the fact that the estimated
MA parameters are themselves uncertain.

and

For the AR(2) model, the one-step and two-step forecast errors
are

€t+1,t = €41

and

€t = €42 T Q16441
SO

var(ep14) = 07 = 0
and

var(epias) = 05 = (1+ ¢7)o”,

The estimated value of o, the reported standard error of the AR(2)
regression, is
o = 1.424510



(i)

so we have
01 =0 = 1.424510

Gy =0\/1+ ¢? = 2.485534.

These are the same as the forecast standard errors generated by
EViews with coefficient uncertainty excluded. However, when co-
efficient uncertainty is included, the standard errors are slightly
larger with o7 = 1.436086 and g, = 2.505496.

For the ARMA(1,1) model, the formulae for the one-step ahead
and two-steps ahead forecast error variances are given by

and

var(eg 1) = 07 = 0°
and
var(egos) = 05 = (1 + (¢1 + 01)%)0”

respectively. The estimated value of o, the reported standard error
of the ARMA(1,1) regression, is

o = 1.468548

so we have
01 =0 = 1.468548

Gy = 0\/1+ (¢ + 0,)2 = 2.456655.

These are identical to the forecast standard errors generated by
EViews with coefficient uncertainty excluded. However, when co-
efficient uncertainty is included, the standard errors are slightly
larger with o7 = 1.490156 and 05 = 2.480693.

and



