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ABSTRACT

Computable general equilibrium N:mwmmw«m1 CGE) soampw
represent a 1wUHaH<vm5m1mM:m field in applied economic myw~<mwm. CGE
models have, with few exceptions, been used solely for policy analysis;
however there is a growing demand for forecasts from these models. Let
a "set of scenarios" (or information set) on the exogenous variables of
a CGE soamw denote not only point estimates, but also measures of their
precision (and, where relevant, measures of correlation among n:mwm
variables). This paper gives an exposition of a method of transforming
such an information set into point forecasts of the CGE model's
endogenous variables and wwmonpmnma set of confidence intervals. This
method will not usually require repeated solutions of the CGE model for

use with different information sets on the exogenous variables,
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NOTES

The author is indebted to George Codsi, Peter Dixon, Brian
Parmenter, Ken Pearson, and Alan Powell for comments and
assistance.

For a recent summary of this work see F¢rsund, Hoel, and Longva
(1985).

See Dixon, Parmenter, and Horridge (1986) for a discussion of
forecasting versus policy analysis.

See also Dixon and McDonald (1986).

Note that the model is very similar to the miniature ORANI model
developed by Dixon, Parmenter, Sutton, and Vincent (1982).

The real exchange rate, ¢g, 1s equal to the nominal wage, W, say
$A/labour hour, divided by the nominal exchange rate, ¢, say
$A/3US. Thus ¢y is equal to ($A/labour hour)/($A/$US), which in
turn equals $US/labour hour. That is, the real exchange rate is
the number of American dollars that can be purchased with one
hour of Australian labour., (Note that for our illustrative
example we have not taken into account changes in the US
purchasing power of the American dollar.) Furthermore, the
percentage change in the real exchange rate, g, can be written:

on - W (1)

where w is the percentage change in the nominal wage rate; and ¢
is the percentage change in the nominal exchange rate., HNext we
note that since we assume full indexation of nominal wages, the
percentage change in the nominal wage rate is given by:

w o= g3 fuy s (2)

where mﬁwv is the percentage change in the consumer price index;
and f(y1) is a real-wage shift term. If we substitute (2) into
(1) and note that the nominal exchange rate is the numeraire (i.e.
¢ = 0), then the percentage change in the real exchange rate can
be written:

or = 2030+ gy . (3}

Thus for the tariff cut and real absorption shocks, the percentage
change in the real exchange rate is equivalent to the percentage
change in the CGE model's consumer price index; however for the
real wage shock it is equal to the percentage change in the
consumer price index plus the change in the real-wage shift term.

See Dixon, Parmenter, Sutton, and Vincent (1982, p. 327).

FORECASTING WITH A COMPUTABLE

GENERAL EQUILIBRIUM MUDEL

by

Peter J. Higgs

1. INTRODUCTION

The first CGE model was developed by Johansen (1960). The
primary use of his model was to forecast changes in the Norwegian
economy. In forecasting applications of the Johansen model, the initial
solution was interpreted as the current state of the economy. Forecasts
were then made of the expected growth rates in the exogenous variables
relying on information from outside the model. Once a complete set of
forecasts was made for the exogenous variables, the expected growth

rates in the endogenous variables were forecast by the model.

Further development of Johansen's approach has continued
in 20123L and more recently in Australia. The ORANI CGE model of the
Australian economy (developed by Dixon, Parmenter, Sutton, and Vincent
(1982)) was initially used primarily for policy analysis; more recently,
it has been used for mowmowmﬁsm.m To date there have been only two
applications of the ORANI model in forecasting mode. The First of these
was by Dixon (1986), who used the model to generate forecasts for the
Australian economy for the period 1985 to 1990. 1In this study Dixon

first made forecasts (outside of the ORANI model) about rates of
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absorption, and real wage forecasts, as above; and 0.1450 is the
covariance between the real absorption and real wage forecasts, Note
that the covariance is positive as there is a positive correlation
assumed between the real absorption and real wage forecasts; see Figure

y

3.

To illustrate equation (7) for the case of dependent
continuous exogenous forecasts we will calculate the variance of the
real exchange rate projections. If we substitute the appropriate
elasticities vector and the above variance-covariance matrix into

equation (7) we obtain:

var (955 = [0.7321 0.8849 2.7207) 3.1170 o 0 0. 73217
0 0.0725 0.1450 | 0.8849

¢} 0.1450 0.490 2.7207 .

Thus:
Var ﬂem_ = 6.0527 .

Note that this agrees with our calculation for the variance of the real

exchange rate projections presented in Table 8,

The final statistics to be presented are the 90 per cent and
70 per cent confidence intervals calculated assuming a normal
distribution for the forecasts of the endogenous variables. These are
presented in parentheses in Table 9, By comparing these confidence
intervals with those calculated in the discrete case it can be seen

that, at least for our illustrative example, the assumption that the

2. FORECASTING WITH A CGE MODEL

Here we will use a relatively small stylized CGE model for
illustrating how a CGE model can be used for forecasting. The stylized
CGE model is fully documented in Higgs (1986a).Y Briefly, the model
contains 3 industries representing the export, import-competing, and
non-traded sectors of the economy. The model distinguishes 6
commodities, three of which are domestically produced and three are
imported. The domestic commodities are assumed to be produced by
single~product industries. 1In addition to requiring inputs of
commodities for production, these industries also require capital and
labour inputs. There are three sources of final demands modelled:
investment, household consumption, and exports, The model has been
calibrated to roughly approximate the Australian economy as represented
by the 1977-78 input-output tables; see Higgs (1986a) and Australian
Bureau of Statisties (1983). Finally, the model is solved in a

linearized form (following Johansen (1960)).

For forecasting purposes we require from a ;nom model
projections of the effects of changes in the exogenous variables (for
which forecasts will be made outside of the CGE model) on the endogenous
variables of interest. Before projections can be made with wvoom model ,
however, an economic environment must first be specified (i.e. the
variables that are to be exogenous must be chosen such that the number
of endogenous variables is equal to the number of equations of the CGE
model with the Jacobian of the so configured system having full rank).
The economic environment selected here nad the following key aspects.
The industry capital stocks were set exogenously at zero change. This

choice can serve to define the time~period of the model's projections.
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may be a reasonable assumption to make, even if the available
information on the exogenous variables comes in the form of discrete
distributions like those discussed above. This can be seen by comparing

the confidence intervals given in parentheses in Table 5, which have TABLE 1 : SELECTED ELASTICITIES FROM THE CGE MODEL¥*

been calculated for each of the endogenous variables assuming that their

distributions were normal,!l with the confidence intervals calculated One per cent increase in:
from the discrete cumulative probability distributions, : One plus the
ad valorem tariff
Variable . on the import- Real domestic The real
competing good?® absorption wage
Finally, a method for calculating confidence intervals which
ﬁw cgp * Mw m.::v
is independent of the distribution or density of the endogenous .
forecasts, i.e. method (3), not surprisingly produces confidence Macroeconomic
intervals that are relatively large, The Chebyshev inequality says that Real exchange rate 0.7321 0.88u9 2.7207
Change in the balance of trade ’
if o« is a random variable with a mean p and a finite variance ¢2 then:!2 as a share of base-period CDP ~0.0004 ~0.0025 ~0.0010
Aggregate employment ~0.1769 0.8012 ~1.,0954
Plu -~ ko <a <y + kol 21~ 1/k2 ; (8) Industry Activity Levels
1. Export sector ~0.5005 ~0, 4945 ~1.7687
2. Non-traded sector ~0.0311 0.8286 ~0.2639
where k is a constant. For k equals 2, equation (8) says that for any 3. Import—competing sector 0.0914 0. 4507 ~0.9647

random variable « having a finite variance, at least three-fourths (i.e.

1+1/22 = 3/4) of the mass of u falls within 2 standard deviations of its ¥  See Higgs (1986a). All projections, with the exception of the balance of

trade, are percentage deviations from what the variable in question would
have been in the absence of the shock at the head of the column., The
balance of trade projections, while also a deviation from control, are the
changes in the balance of trade expressed as a share of the base-period GDP,

mean. Thus a 90 per cent confidence interval, for example, can be
caleculated by setting k equal to 3.1623 (i.e. k = (1/(1~0.9))1/2), 1If

this value for k is substituted together with the mean and standard

a Note that this is equivalent to a 4.3874 per cent increase in the ad valorem

deviation for the real exchange rate projections (i.,e. u = ~7.5775 and ¢ rate of protection on good 3.

= 2,3140) into equation (8) we obtain:
P{~14.8951 < o < ~ 0.2599} 2 0.90 H

where ¢ is the forecast percentage change in the real exchange rate,

Hote that this confidence interval is much wider than that obtained when
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Notice that these parameter values are consistent with the variances

calculated from our discrete example in Table 2.

To illustrate equation (7) we will calculate the variance of
the CPI projections., The vector of elasticities of the real exchange

rate with respect to the exogenous variables can be read from Table 1:

=3

0.7321
:,; = 0.8849 .

2.7207

If we substitute the above elasticities and the variance-covariance
matrix into equation (7) we can calculate the variance of the real

exchange rate projections:

Var {4} = [0.7321, 0.8849, 2.7207]3.1170 0 0o [o.7321
0 0.0725 0 0.8849 | .
0 0 0.4900 |2.7207
Thus:

var {og) = 5.3545 .

Note that this agrees with our calculation for the variance of the real
exchange rate projections presented in Table 4. The variances for the

other endogenous variables can also be calculated using equation (7).

mm«.amsnmﬁ. Sutton, and Vincent (1982) have compared the projections
produced by the Johansen method, which involves linearizing the CGE
model, with those produced by a full non-linear solution. They found,
for example, that the projected effect of a 25 per cent across-the-board
tariff increase on aggregate employment was a fall of 0.20546 per cent
using the Johansen method, while the full non~linear solution produced a
fall of 0.20086 per cent.b After comparing the projected effects on a
large number of endogenous variables, Dixon, Parmenter, Sutton, and
Vincent (1982, p. 326) concluded that for "most practical purposes the

Johansen method yields solutions of acceptable accuracy."’
2.1 DISCRETE FORECASTS

Here we will suppose that the forecasts of the exogenous
variables are discrete., First we will assume that the forecasts are
independent, then later we will examine the case when they are

dependent.

2.1.1 Independent Discrete Forecasts of the Exogenous Variables

In this section we assume that forecasts made about
developments over the next 2 years in the government's policy on the
tariff of the import-competing good, on real absorption, and on the real
wage rate, are independent of each other. For illustrative purposes,
we will assume that the tariff on the import-competing good will be
reduced by 10 per cent with a probability of 0.3, by 20 per cent with a
nmocmc::u\ of 0.4, and by 30 per cent with a probability of 0.3. These
probabilities indicate that we are not very confident about the exact

size of the tariff cut. However it is assumed that we have to be able
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From Table 2 we can compute the expected outcomes for each of the
exogenous variables: the expected cut in one plus the ad valorem tariff
on imports of good 3 is ~4.5585 per cent; the expected increase in real
absorption is 1.05 per cent; and the expected cut in real wages is ~1.9
per cent. If we substitute these expectations together with the
appropriate elasticities listed in Table 1 into equation (4) we find

that:

E(pR) = 0.7321 x =4.5585 + 0.8849 x 1.05

+2,7207 % »1.9 = =~7.5775 .

Note that this agrees with our mean estimate for the real exchange rate
presented in Table 4, which was calculated by weighting the real
exchange rate projections in each scenario by the probability of the
scenario occurring. The mean estimates for the other endogenous

variables can also be calculated using equation (3).

Similarly the variances of the endogenous variables can be
computed directly from the variance-covariance matrix for the exogenous
variables and the elasticities of the endogenous variables with respect

to the exogenous variables. If we take the variance of both sides of

TABLE 2 : FORECASTS AND ASSOCIATED PROBABILITIES
OF THE EXOGENOUS VARIABLES WHEN THE
FORECASTS ARE DISCRETE AND INDEPENDENT

One Plus the

Ad Valorem Tariff Real Real
on Imports of Absorption Wage
Good 3
ﬁw cg + IR m,?Z )
Forecast Forecast Forecast
percentage Probability percentage Probability percentage Probability
change® change change
~2.2793 0.3 0.5 0.1 -1 0.3
~4.5585 0.4 1.0 0.7 -2 0.5
~6.8378 0.3 1.5 0.2 -3 0.2
1.0 1.0 1.0

a Note that 10, 20, and 30 per cent reductions in the tariff on imports of
good 3 are equivalent to 2.2793, 4.5585, and 6.8378 per cent reductions,
respectively, in one plus the ad valorem tariff on imports of good 3.



TUBTH =R "UMIPSH ~ W ‘MOt = T g

"€ pood Jo sjuodu] uo JjiyJes
waaotes pe ayg entd suo uy 'A1sA71303dsod ‘sUOTIONPAJ QUsD Jad RLEG G pue ‘GEG&G R ‘€6lzZ 03
juatesinbs sude € poo8 Jo sjuoduy uo jjtueq aug ujg sUoT3ONPaL Juan Jad QF pue ‘0z ‘0! 1YY 940N ®

000° 1
21070 20 [ 2'0 [ £°0 8LEQ 9~ HEHH
0£0°0 s'0 2~ 20 381 €0 L£8* 9~ WiHH
1SMOTTOJ SB pajeTnotred aq ued ‘(Ho)w ‘afed a8ueyoxe Tedd SY] JOJ SWODINO . 8itg’9
£y 8100 £0 - 20 [ €0 gLEG 9~ T
fy1, . .

pejosdxa ayy ‘srduexs Joj ‘s, 970 dyj *@°'1 ‘soTqerdea snousBoxe syi Jo 2600 20 0 L0 o't £°0 9L£8° 9~ HiWH

08D sd To 91110 5 8Uj3 pue S3TQRTJRA snousfoxs ayi sot-o 5o & Lo o £ro 8188”9~ I

B8 07 308dsad Y3IM To JO $9131013sSe 1e T :

u 33 U3t 4 romsel £€90'0 €0 [ Lo 0°1 €0 9LEQ 9~ THH
JO YyoB® JOJ §BWO0INO0 paloadxe syj usa 1B pelEINOTED 8Q uUBD TP 9IQETIJRA 900°0 20 €~ 1o $°0 £°0 8LE8 9~ HiH
’ p b g §10°0 S0 2~ 10 [30] £°0 8LEG* 9~ WiiH

n X u enbs o uTpJODOR 8N - :
snousfopue ue JoJ awoono pajoadxa ayg (£) uoIl 3 133 Ul 6000 0 - o . o gLE8 9= S
91070 2'0 €~ 20 st u'o G886 1= HiHW
f.1 ¢ ono*o $*0 2~ 20 51 "0 j2+14 A Wi

. £ g0, 7= (%o )

) k! = (®)3 12070 €0 . z*0 61 w0 £86G° b= THH
950°0 20 2 Lo 0"t no 685G~ HI W
orL o $0 2~ L0 0°1 80 [:14-Ar WiHH

g?SenTRA DPaDadis JUT8YY JO UOTIBUIQUOD JBSUTT Y3 03 Tenbs ST sa1qETdeA 80°0 £°0 I~ Lo 0%t n°0 6856 " i~ TR
800°0 20 €~ 10 $°0 10 S9S6 "t~ HittW

WOpUBJ JO UOTIBUTQUOD JBBUTT B JO aneA P@302dXad Yl 3BYJ 530U aM XN 020°0 P 2e Lo ¢ ho GESG 1~ W
2100 €0 L~ 10 50 u*0 [:13 A0 L 1]
r.1 ¢ 210°0 20 €~ 20 [ £°0 €6L2°2~ HiHT

. €, "8'n, T -

() ] Na = ('m3 0€0%0 50 2- 20 51 £+0 €612 2~ WiH
81070 £°0 e 2'0 381 €0 €612 2~ A HT
280°0 20 €~ Lo ot €0 £6l2 2~ Hepe

:(1l) uoijenbs Jo sapis yj0q JO UOTIEZ0A0XS BYY 9XBY 8M 1SJTJ 501°0 50 2 L0 o-1 €0 €64z 2~ WiRET
£90°0 €0 [ 0 0l €0 £6L2°2~ LE
*SMOTIRJ B UMOUS 94 UBD STUL *S2TqRIJEA SNOUL3OpUS 3U3 JO S90URTJEA 90 L blaz e
9000 20 €~ 1o $°0 €0 £6L2 2~ H:2
pUe SUESW ayj SIBINOTED UBD 8M SITQRTIJBA SNOUSROXa oyl 07 9oadsad yjim G10°0 60 2~ 10 50 €0 £612°2~ Wi
600°0 €0 e 10 50 £°0 €622~ Q111
SO TqERTJBA SNOUDBOPUS BYY JO S3TIIOTLER TP BUJ PUR SBTGRTJEBA SNOUSSOXD
[TIA] X [A] X (1113 (T1AJ {183 (3] [AT] [§333] [11] 13
343 JO XTJJBW DOUBTURAOD-BOUBTJLRA pUR SUBSHW 8YT UDALD (m)g U Y £
of POOD JO
sqa0dwy uvo
. uop3duosqy Jltde L wadotep
. BuTaunoog 180840 § afien 1eay ayy 1880940 4 120y 18R08U0 pPY 8Yg sn1d
2 21qel U1 pajuassud s3T37TTqRA0Ud ©14RULDS afep (eeoy uy alueyo uo jadJosqy uy sfueud  slueys JJjuel BUQ uy 9Bueyd oyueusOS
. ays Jo ayy Jo oa8equsousd TeQY JO a8ejusouad Jo afeiuaoaad
POIETOOSSE DUR S1E8RODJIOJ 9394061P oYy Aq paTTdWl 380Ul YJIM JUBJSTSUOCD A17y1aRA04d  £371790Q04d 18200404 £11714eq04d 35800404 £1717192q04d 36¥00404

§90UR TJBA pUR SUBSBW JARY pUR SNONUIIUOD BJB SBTYRIJEBA Snousloxs INGONT4IANT UV STIGYIEVA SONZOOXT SHL 40 SLSYONOd THL

NEHM SATLI'TIEVEONd QALVIOOSSY MIFHL QNV SOTUYNADS DIWONODE : € SlgVL
2Y3 JO §3SBDOJOJ JUJ 1BYY SUWNSSE TIIM SM UOTIL08S STYD UT

s Tqe TJR A SnousBoxy m...E JO s3seoado] snonutiuo) juspusdepur 37

1€ 01



TABLE 9 : CONFIDENCE INTERVALS OF THE FORECASTS OF SELECTED ENDOCENOUS VARIABLES WHEN

30

THE FORECASTS OF THE EXOGENOUS VARIABLES ARE DISCRETE AND DEPENDENT

90 per cent 70 per cent
Confidence Interval Confidence Interval
Variable Mean low high low high
Macroeconomic
Real exchange rate ~7.5775 ~12,7256 ~3.0620 ~10,0049 ~4.7306
(~11,6245)3 (~3.5304) (~10.9361) (~4:2188)
Change in the balance of trade 0.0011 ~0,0018 0.0036 ~0,0008 0.0023
as a share of base~period GDP (~0.0014) (0.0036) (~0.0009) {0:0031)
Aggregate employment 3.7289 2.3024 5.6976 2.9946 4,8964
(2.5922) (4,8656) (2.7855) (4,6723)
Industry Activity Levels
1. Export sector 5.1228 2.1677 8.2339 2.6622 6.4652
(2.4780) (7.7676) (2.9278) (7.3178)
2. Non~traded sector 1.5132 1.1634 1.7621 1.3052 1.6912
(1.2610) (1.7654) (1.3039) (1.7225)
3. Import-competing sector 1.8895 0.9817 2.9282 1.0158 2.7028
(0.8880) (2.8910) (1.0584) (2.7206)

a For comparative purposes,
distribution with the same

given in parentheses.

the confidence intervals calculated assuming a continuous normal
mean and standard derlvation as the discrete distribution are

11

5

variable ¢; in scenario s, ol is given by:

3 . ¢
4y = W., "yp. By S

where :p»m‘ is the elasticity of endogenous variable oj with respect to
a one vm% cent increase in exogenous variable m,u.m and mw is the
forecast percentage change in exogenous variable m.u. in scenario s.
Reecall from above that selected elasticities from the CGE model are
given in Table 1, To illustrate equation (1), we will compute the
percentage o:m:mm in the real exchange rate if the first scenario were
to occur. A 2,2793 per cent cut in one plus the ad valorem tariff on
good 3 (i.e. the tariff change for scenario 1; see Table 3) would cause
a depreciation of the real exchange rate of 1.6687 per cent (i.e. 0.7321
x »2.2793). A 0.5 per cent increase in real absorption would cause
an appreciation of the real exchange rate of 0.4425 per cent (i.e.
0.8849 x 0.5). Finally, a 1 per cent cut in real wages would cause the
real exchange rate to depreciate by 2.7207 per cent (i.e. 2.7207 x =-1).
Thus the net effect, for the first scenario, is for a 3,9469 per cent
depreciation in the real exchange rate (i.e, ~1. 6687 + 0.4425 -2,7207).
The projected effects on the real exchange rate for the remaining 26
scenarios can be calculated in a similar fashion. These projections,
along with those for the other endogenous variables of interest, are

depicted in Figure 1.

To assist in the interpretation of Figure 1, some summary
statistics are presented in Table 4. For example, the mean forecast for
the real exchange rate is for a 7.5775 per cent depreciation, with a

standard deviation of 2.3140 percentage points, and a distribution that



*ddD PotJsd.nreq BYY JO BJEUR ¥ v
8p¥JY JO souwTEQ BUY UT oBueys uwed-z DB3oefoud eyl 87 wotaoelouad
8pEU] JO BOUBTRQ BUL ‘POTISd JdBeA-Z IX6U BYY JBAO £648J Y3noJB
oJe ‘OpRJ] JO SOURTEQ 943 Jo uojadeoxe 841 U31HA ‘suoraoefoud seeyy

‘ot e8'81 80°6 88's mo._wwm.m uzna.rwmzowm.hmmomzwm.w:mh@w.m 82 881 88°

g

-

-1
AL1718d80Md AT LIYNHNTD

S
]
&
. ¥0123S 030YUL-NON 1nd1no
g1t ea gl e8's 29°'8 e8°L 889 88°s 88y #a'c 2g*e 8e°t 88"
A e s W
1
o
L X
8=
o)
b
-
. M
myc
sl
o
oo
pal
D
22
=
oo
-
]
&
X3 1Nd1N0
2811 8891 88°6 88 8L ummm_.uumss%mmcm ;% 28e 88'e g8t 2a’ R
. . I,
w

82"

8g” e’
ALI718Y804d 3ATLEINHNT

B8

8

POnUIIUC)  § FYNOIH
62

40t

as'g

- oa's oas sm,quzgizu u%%muzwwz

) ) ) iy e ase 104 BS'1
L m _ ¥ _ 1 T 2
. -
o]
o
D
..g
sC
s
-
d .
&
]
B
m%.mnsﬂxmwr. s9* S5° S¥* se* 52 51 &mﬂ@\QOo.u -3 g b
¥ | hw» LR Pw FT P ew w g
83
o
et}
a3
.ﬂc
s
=
k .
@
8
‘i
. 3L8Y 29NBHIXD W3
28 e~ 80y~ 806~ 8g°'8- 98- aa 8- 26~ 98'si~ gatti~- e~ 98 'Ef~ so.::.
T TTYR T e :
@0
]
o
[¥¢]
B
.g
s
o
-

*SLSYIMIOL SNONHOOXHT LNIANTJIANT
A8 QIIVIINTD STTAVINVA SNONIOOUNT
QHLOTTHS 0L SNOILNEINLSIA ALLIIOVIOUd : T JUN91d
z1

si°

g2

se*



28

FIGURE 5 : CUMULATIVE PROBABILITY DISTRIBUTIONS FOR
SELECTED ENDOGENOUS VARIABLES GENERATED
BY DEPENDENT EXOGENOUS FORECASTS*
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FIGURE 1 Continued
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These projections, with the exception of the balance of trade, are
growth rates over the next 2-year perlod. The balance of trade

projection is the projected 2-year change in ths balance of trade
a3 & share of the base-psriod GDP,
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TABLE 8 : FORECASTS OF SELECTED ENDOGENOUS VARIABLES WHEN THE FORECASTS
OF THE EXOGENOUS VARIABLES ARE DISCRETE AND DEPENDENT¥

Standard
Variable Mean Variance Deviation Skew?

Macroeconomic
Real exchange rate -7.5775  6.0527 2.4602 ~1.0251
Change in the balance of trade

as a share of base-period GDP 0.0011 o”oooo 0.0015 0.0000
Aggregate employment 3.7289  0.4775 0.6910 OJOzmo
Industry Activity Levels
1. Export sector 5.1228  2.5850 1.6078 0.2801
2. Non~traded sector 1.5132 0.0235 0.1533 ~0.0006
3. Import~competing sector 1.8895  0.3707 0.6088 0.0364

* These projections, with the exception of the balance of trade, are

' growth rates over the next 2~year period. The balance of trade
projection is the projected 2~year change in the balance of trade as
a share of the base~period GDP.

a The measure of skewness is calculated by taking the expectation of
the cube of the difference between each forecast and its mean. If
the distribution is symmetric the measure will be equal to zero., If
the distribution is skewed to the left (i.e., its left tail is
elongated) the measure will be negative, and if the distribution is
skewed to the right the measure will be positive, For more details,
see, for example, Kmenta (1971, p.62).
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is slightly skewed to the left. The projected amn1monmHo: in the real
exchange rate is due to the tariff and real wage cuts dominating the
inflationary effects of the expansion in real absorption. As the lower
panels of Figure 1 show, both the export and import-competing sectors
are expected to experience increases in output. The balance of trade is
therefore expected to improve, which it does (row 2 of Table 4). The
non-traded sector is also projected to experience an lncrease in output.
This is largely due to the forecast increase in real absorption.

Finally, the mean forecast for aggregate employment is an expansion of

3.7289 per cent.

Note that the projections for the export sector have the
highest variance, with the import-competing sector's projections having
the next largest variance, and finally the non~traded sector's
projections having the smallest variance. It will be shown below that
the variance of an endogenous variable is a function of the elasticities
of the endogenous variable with respect to the exogenous variables and
the variance-covariance matrix of the exogenous variables. Briefly the
sector with the highest variance will be the one whose elasticities with
respect to those exogenous variables with the highest variances are
relatively large. The tariff cut forecast has the highest variance,
followed by the real wage forecast, and finally by the real absorption
forecast. The export sector is the most volatile as it is very
sensitive to tariff and real wage cuts; see Table 1. On the other hand,

the non-traded sector is not sensitive to the high variance shocks.

The final statistics we will compute here are confidence
intervals for the forecasts of the endogenous variables. To do this we

first calculated the cumulative probability distributions. These are
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FIGURE 2 : CUMULATIVE PROBABILITY DISTRIBUTIONS FOR
FIGURE 4 : PROBABILITY DISTRIBUTIONS FOR SELECTED SELECTED ENDOGENOUS VARIABLES GENERATED
ENDOGENOUS VARIABLES GENERATED BY BY INDEPENDENT EXOGENOUS FORECASTS*
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19
. PP, o TABLE 5 : CONFIDENCE INTERVALS OF THE FORECASTS OF SELECTED ENDOGENOUS VARIABLES WHEN
TABLE 6 : JOINT PROBABILITIES FOR THE REAL THE FORECASTS OF THE EXOCENOUS VARIABLES ARE DISCRETE AND INGEPENDENT
ABSORPTION AND REAL WAGE FORECASTS¥*
90 per cent 70 per cent
Confidence Interval Confidence Interval
Variable Mean low high low high
Real Absorption Forecast Unconditional
Probability Macroeconomic
0.5 1.0 1.5 of Real Wage
Forecast Real exchange rate ~7.5T15 -12.2832 ~3.5045 ~10.1720 -5.1731
(=11.3840)2 (~3.7709) ~(10,7365) (-4.4180)
Change in the balance of trade 0.0011 ~0.0009 0,0032 ~0.0006 0.0023
as a share of base-period Cbp (~0.0009) (0.0031) (~0.0005) (0.0027)
1 U mer ~ Aggregate employment 3.7289 1.8992 5.2970 2.7004 4.6022
wm& éme 1 0 0.1 0.2 0.3 (2.3214) (5.1364) (2.5608) (4.8970)
Forecas
-2 0 0.5 0 0.5
Industry Activity Levels
-3 0.1 0.1 0 0.2
1. Export sector 5.1228 2.1677 7.9867 3.3085 6.7125
{2.6110} (7.6346) (3.0383) (7.2073)
2. MNon-traded sector 1.5132 1.0130 1.9834 1.1634 1.8330
{1.0283) (1.9981) (1.1107) (1.9157)
ditional B
wmmwmcﬁp« 3. Import-competing sector 1.8895 0.7734 3.1365 0.9817 2.7198
or ool ¥ 0.1 0.7 0.2 (0:7301) (3.0489) (0.9273) {2.8517)
Absorption
Forecast

a For comparatlve purposes, the conflidence intervals calculated assuming a continuous normal
distribution with the same mean and standard derivation as the discrete distribution are given
in parentheses.

* Hote that it is assumed that the real absorption and real wage
forecasts are independent of the tariff change forecasts.
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