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Stage [1l. We us¢ the above variances and covariances of the error terms in
order to obtain the transformations of the original variables for the application
of generalised least squares (GLS).

The presentation of the computations of this stage becomes extremely
complicated with the use of simple algebra and summations and will not be

presented here. The interested reader is referred to more advanced textbooks
of econometrics.

19.2.1. PROPERTIES OF THE 3SLS ESTIMATES

|. The 3SLS estimates are biased but consistent.

2. They are more efficient than 2SLS, since in their estimation we use more
information than in 2SLS,
\ ,?m.:_m%ca is simpler than full information maximum likelihood. However,
it requires complete knowledge of the specification of the entire model and a
Wmmmﬁﬂﬁw:mm of data, If we are Em_m,zoa in only one relationship of the entire
s seems rather 2 tedious, time consuming approach. Furthermore,
it is sensitive to specification error in the equations: a single specification errof
is aﬂ:waﬂsa to all the equations of the model,
S&Wﬂ%&%%wg Aq&:amm to 28LS if the random variables are contemporan-

pendent. Thus (a) if one is not very sure about the accuracy of the

specificati i
zmmwﬂ_.howmw”m& m=_ the equations, or (b) if it seems on a priori grounds that the
seriously interdependent, it is preferable to apply 2SLS

20. Testing the Forecasting Power of an
Estimated Model ‘

We said at the beginning of this book that one of the main goals of applied
econometric research is to use the estimated model in order to forecast the
value of the dependent variables given the values of the explanatory variables.
We can predict the value of a vaniable in twe alternative ways: Either Qur
forecast is a single valuz, or we can estimate an interval within which the value
of the variable will most probably lie. The first method yields a point prediction,
the second an interval prediction. For éxample we may predict that the gross
national product of the United Kingdom in 1975 will be £45 000 million. This
is a point prediction of the GNP. Alternatively we may predict that the gross
national product of the United Kingdom in 1975 will be between £44 000 mn
and £46,000 mn. This is an exaraple of interval prediction.

Forecasting with an econometric model is a complicated process. In this
chapter we will attempt to give a simple exposition of the forecasting procedure
starting with a simple example of single-2quation regression prediction. Ina
subsequent section we will illustrate the process of forecasting with an
aggregate (multi-equation) econometric model.

20.1. FORECASTING WITH A SINGLE-EQUATION LINEAR REGRESSION
MODEL

20.1.1. POINT PREDICTION
Suppose that the relationship between Y and X has been estimated by OLS
Y.=bot b X
Given the estimates wo and b, , and given the value of the explanatory variable

X in any period, we may obtain an estimate of the value of the dependent
variable by substituting in the estimated regression equation

W\m. = ”_uo + .Wu .»Nm.
forecast value of the dependent variable
given value of X in the forecast period.

where Yp
X
For example if the above function is the consumption function of the United
Kingdom and its estimated form is
Y, =2,550¢ 0-68 X

we can obtain the following point prediction of the E/..m_ of consumption in
1975, provided the income (X) in that year will be £45,000 mn

Yya7s = 2,250 0.68 (45,000) = 33,1 50 million pounds.
479
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Ths is known as conditional forecasting, because it is @mwma on the condition
that the explanatory variable will assume in the forecast _un:..oa Em value X,
Furthermore this procedure assumes that the mzzc.::.; Emmﬂ._o:mr% between ¥
and X will continue to be the same in the forecast vo:oa as it was during the
sample period, that is, we assume that the parameters will nol change between

the two periods. -

20.1 2. CONFIDENCE INTERVAL FOR A POINT PREDICTION (INTERVAL
PREDICTION)

The need for constructing a confidence interval for a point prediction arises
from the fact that when we use an econometric model for ﬂoanmm::m we are
making a statistical judgement, which is subject to error. Statistical judgements
cannot be precise statements due to their nature. Hence we must construct a
confidence interval for such predictions.

The construction of confidence intervals in general has been examined in
Chapter 5 (and in Appendix [). For the construction of a confidence interval
for the forecast value Yg in particular we must have information on the mean
and the variance of the distribution of Y.

(1) We first note that Yg will have a normal distribution since it is
determined by b and b, which have a bivariate normal distribution.

(2) The mean of Ye will be the true value of the forecast

H..M."WD.‘.?Fknh. +=T.

(3) As regards the variance of the distribution of Yy we note the following.
In the casé of a prediction from an econometric function there are two
possible sources of variation (error): (a) The estimates of the parameters. In
predicting, we do not know the true parameters of the gtructural relationship,
and hence we use their cstimates, (b, b, ), which have been obtained frdm a
sample. Hence they are subject to sumpling error, which is transmitted to the
forecast of the value of the dependent variable. In ather words the standard
o_“_::,“ of the estimates are a component of the variance of the forecast.
M,_.V_w_cn:mw_mzaw;.“mm _._.M_mwc.% ::.:_cn,_ of forecasting we assume that in the _.::.:.a
ze10 by ,‘_i.::.:.:”gﬁu m“:: it variable i will assume its mean value, (which is
iiB Rt i ._,_“M..._”é__. I any particular period u may assume a value
predict the exact valye :_.,____ ¢ occurtence of a random event. We cannol
the variance of the 4 ::__h E”.. ”_f%, .,:.u._::n inany parlicular _.F.q,_:n_. E: _.:::
values may lie. Hence the <.:~§:J.p u_.:_E;::. of the range .i:_:: which its
companent of the variag e of ﬁ___r.r_: the random variable is a second

In sumniary, oug _ __.._ .:nnm;_.
It point prediction will be associated with a certain variance,

due 10 the v i
Ampling errors of the parame ; :
random variable 1 parameter estimates and to the variance of the

.::_ Vidrl

ance of the forecasy | ’
recastin our single-equation model is given by the

.

R
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This expression is the same as the one derived for the two-variable function except for the
third term which includes the coyariances of the estimates of the coefficients, which allow
for the joint dependence of the &'s. See L. R. Klein, futroduction to Econometrics,
pp. 244-51.

An arithmetic example will illustrate the construction of a confidence
interval of a point prediction. Table 20.1 shows the consumption expenditure
and income of the USA over the 1957 -068 period.

Table 20.1. Consumption and income of the USA (in billions of §)

Consumption expenditure Income

Year :
c X

1957 2823 1599
1958 2911 370-1
1959 3123 3947
1960 126-5 4145
1961 31366 430-8
1962 1566 45487
1963 3766 4815
1964 4029 315-5
1965 4347 §57.4
1966 4643 6131
1967 4943 6589
1964 5349 7210

Applying OLS to the data of table 20.1 we obtain the following estimate of
the consumption function

Y,=31.76+0.71X, R?
(5:39) (0-01)

(99K
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The residual sum of squares, $e?, is found equal to 169-5. From this we get “

the following estimate of the variance of U |
N .
_Zé 1695 1o

~ i

Y= gt 122

Assuming that the disposable incom¢ of the USA in 1975 will be § 850 billion L
we can insert that value in our estimated function and obtain an estimate of the lp=hgtby Y, +b,Y,_ 1 +u,
T;

consumption expenditure in 1975

procedure see D. B, Suits, ‘Forecasting with : i
: , g with an Aggregate Ec 7
American Economic Review, vol. 52, 1962, pp. _Mw\muw ) MRS

Assume we have the following model of income determination.

c¥y tuy

¥yo7s = 3176 + (071 )(850) = 635 billions of dollars

To construct a confidence interval for the above point estimate we must
compute the standard error of the forecasl

. a |, (Xp—X)?
=5, f1+=14 .
%/t (X -X)°

The relevant data are

X=498 8,169 n=12 (Xp-X)*=123904 (X - X) =151,482

Hence

1

L, 123,904
12

151,482

Thus the confidence interval of the above point prediction is

=169 |+ + =~ 2.32

SVyo075)

Yt to.oos (S(¥1gq4))

:...“..__5.: that fg.0ag = 223 (With n = 2 = 12 = 2 = 10 degrees of freedom) we
ave

635 - (2:23)(2-32) < Ypgp7sy <635 +(2:23)(2:32)
62983 < vx_.‘:;_.__u._ < 64017

that is the consumption expenditure of the USA in 1975 is expected (with

05 per cent probabilit 4
i <.v t ' he T illi : ATS
A..__;::x::.__,...i, y)tolie between 630 and 640 millions of dollars

20,2, FORECASTING WIT
. STING WITH AN AGGREGATE MULTLEOUAT
, FCONOMETRIC z::.___z AR AT RULTEE U AN
nee the paramete =i
¢ parametens ot a stouctural model have been estimated with any

appropriate technigue, we ¢
know the valney :___.“F:” e“\_fc”ﬂ._._,__:f.. the model for forecasting, provided we

We will illustrate ::._ _:_cr..:”:::..ﬁ_ variables in the period of the [orecast.
this section we will use the ,.f_..r __:x process by g simple Keynesian model. In
casting procedure is _.,_2___<._,:_.__ﬁ_:,_:; parametens for forecasting, The fore:
of the model, However, we ;“__: thated i we use the reduced-form coelTicients
it1s beyond the seope ,_: this .::_ ,__...P._:._. the reduced-Torm approach, sinee

s texthook, (For an introduction to the forecasting

M,
Yi

mo +my Yyt mafi_y tuy
Cotly+G v E — M,

The system contains five equations in five endogenous variables, Cy. /y, T:.
M,, Y,. There are four predetermined variables in the model &, ¥, ., £y, E4.
In total there are nine variables in the model:

£
!

= consumption expenditure

-
-
|

= investment
T, = taxation
M, =imporls

Y, =income

- Jagped income

=
I

P,y = lagged price level
(7, = povernment expenditure
Ly = exports,
The first equation is the consumption function. Consumers' expenditure

depends on disposible income,

The second equation is the investiment function. nvestment is deten
as well as by the income in the previous pertad,
n, Revenues Trom Laxation are

_:.__

by the current level ol incor
The third equation 15 a tax revenie func
determined by cucent income,
The fourth equation is an inport function. Imports depend on
national incame andon the price fevel ol (he country lagged one period
The filth cquation i the usual a counting identily of i Abncame
: ¥ . L TR ol o
Applying the conting mle fon 1de ton (see Chapter 15) we see that
the four behaviounal equations e ov entified, Choosing the method of
2SLS and using tme series for the period 19481962, we abtain the following
estimates of the steuctural puaramelens
¢y =20 008, 1)
fp =240 Y, 1 03Y,
T =02Y
M, = 3400 Y 00y
Y, =Cor v G vy M,

level ol
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| paramefers We may torecast the values of
i Wl
. at we know the values whie

o for any period, gven that we 3 vich
the endogenous variables ford __‘ e (- that penad. Suppose that for (h
" sus viriables will assume the following valyes
i :

Having estimated the shruetut

the predetemuned varab -
& the exoRe
penod ol the Torecast e exop .

Fel0 Py =10

lues into the modeland transterving all the endogenous
Ve

Inserting these . we ablain

variables in the left-hund side of the equation
C,-08Y,—-087, =20
4, =01Y,=2+03(150)=47
f,-02Y,=0
M, =0:1Y,=340:1(110) = 14
L-C =l tM =20+10=30

Thisis a system of five equations in five unknowns which are the endogenony
variables C. 1, T. M and Y. The svstem may be solved with any method, Its
solution vields the following forecast values

C= 1675 = d06-1 Y = 230.§
=70 M=37

On the above forecasting procedure we note the following.
Firsth - Any forecast with an econometric model is o conditional forecast
Forexample the above forecast should be | ad as tollow
If the exogenous varables take the values assumed in the forecast period, and
I the stiuctunal patameters remain coustant, and
tf the clause “cetens paribus’, which was made i estimating the model,
remans vahd for the period of the forecast,

then the endogenous variables will take the values given by the solution of the
tructural molel

I this sense 1145 apparent th

atone should not expect the forecast to be
realised

asons for making forecasts is precisely to avoid
Forexample if taxation g rovernment expenditure are

and our model forecasty hmerease i unemployment due toa
all i the economic ety thus resull is obviously SRR i Rorssiat
should not be yealise d Thus tination andfon government expenditure should

change so as 10 avoud the Lecatience of the |, cast
Secondlhv The _::;. ...

¢ o
Hos based o the poin
teoms have |

Actialiy ane of (e e
thew realis oy
held constant,

above solution is

pornt fore
suctunal pacameters, and the random
CroAwhieh is e mean value) in the period ol
LR ETTTIT feasons to expect the actual values of the
_i“”.,.__,_:_: :_.z PO value . Such reasons are

Was set equal 1a g mean value of zero in the

ESmates of gl
eenset equal o,

However | (heye
endogenow vanables Lo dey
) The tandom v

the toney ast

wable
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forecast _:._._‘:.._. may assume a value different than et (b) The coefficients
used in the forecast are not the true pitameters, but a

patamelers obtained fyom sample, thus they
For these reasons we should constiuc
casl by an cconometric model, (See |
pp. 152 °5))

Thirdly. 1f the values assumed by the exogenous variables are not realised
in the period of the forecast, obvious v the forecast will not be realised.

Fourthly. 1t the structural coelficients change in the period of the tarecast,
our model must be modified aceordingly, otherwise it is unsuitable for
forecasting

Fifthlv: The same holds for the ‘cererts partbus’ clause: il the factors
assumed constant when estimating (he model (forexample tastes, population
movements, soctl changes, ete.) do actually change in the period of he
forecast, again our model must be modified be fore being used (o forecasting,

It might be thought that since conditions underlying the structure of the
modelas well as the stineture iselt (coethicients) of the model do change, fore-
casting with cconometric models is bound (o he maccurate. Fortunately there
are vatious ways for modifying the model in such a way
information which becomes available after the
Some examples will illusteate this point,

estimates of the true
are subject to sampling error.
teonfidence intervals for the values fore
Vo Johnston, Econaomene Methods, 1972,

S Lo ncorporate
estimation of its coetficients

Bxampde 110 is well known (hat investm
actual behaviour of investors, Assume that we have information of the investiment

projects ditectly fram a survey of businessmen's pluns, Obviously this iormation is
supenor fooany forecast abtained trom an mvestiment tuneton, o this case w
the investinent cquation and use the above informtion fot turecast

entfunctions are bad approximations o (he

Conay ignore
P pose:

Exarple 20 A 1ot of information may be incarpay
torm forecasting (and until 4 more eliective w
function or funetions), by adjustin
that is shifting the tunction, whil

ated into the madel, at Teast tor short

ay Is found, for example e omputing the
paveordingly the constantintercept of the functon,

s heeping s slopees) constant. oy example assume that
the BOYETment imposes a credit Squevse toran casing o credal terms) his iy well be
expected (o nake the consumption fuoncton shife (downwards oo Upwands) b rom past
experience of shiilar measures one wsually is able 1o ser g (lower ot apper) it to sueh o
hEE This estimuted anoint ot the probabile shaft s ten subacted Cadded) o the
Lonstant teom of the constmpiion tanetion, Teshould be noted that this il i cquivalent
Foaseribing to the o tevm 3 valo different than its mean value (zero),
justitiod from oy Koowledpe that i will not be 2oy

A provedure pertectly
Vi the pertod of e foredast

Te.___:_:_. e A Assume that the tasation laws a changed sooas o incease total lax revenue
withont, howey oatfecting the wargdnal tax tite. Phis means that the slope of the tay
cauation (which is (he marginal tax ate) will be constant, while the constant Htercept
will increase s toaceomd tor the cliamge ety stinviure The amaonnt by whih
the tax revenne will nerease ds usually estimated by some way op another s anms it iy
added 1o the constant teom of the tax equation: Again this s couivalent o sa 1y
O the periond of the Toge st b Gaet thad 80wl assomee the valie of ihe
Cmated change of the ts trevonue,

LEshould be Clewr from ithe aboyve examples that an vcenometoe model oot a e e
twal but o highly flesible vice AL appropriately wsod T can then become a wxetul ool
I policy fommulation

that

487



W Iy

4

NN O Nwlareans %:L_ZIJI;

, e e N 2./,5.,_,?” WA W DRI

Pho ek Snenansig NN R R A W
e, el P ,...J._y.,f/ et AR R WY g
et e B ;..,f{. .- ¢ i vl WA N SRR VN W
Gl WSS S = ,xﬂs”)ﬁc? & PR TRORRAN MR FN ARy
PR ..i?.. & /,4..“ .H{.i.,r_, o e QeoaliEadd B\ avig N adaved Haow
i Rehwing “,_H,.,:.z i A R Nt W s 0 R S,
.”-’.f{r.“/..”.tl” o ) ENE N Y NS A T Qpaniyy ™

Mg 3 SRy L ERUEN S

_=

AR TANT Jp SUNREC WY OF U VREFRRENCE RETWEEX A SINGLE
Tt EUN DD ERA ACTUAY ORSERY ATRON

P e & caquentod aand o N N e Svdladieng 0 E m....t_.m.r/ﬁ#;
Nwe A B AR i, s 3 NEENG BN E? e e e g‘.&ﬁ
B0 evndting Aol N Ot P ehdited ST O B Reoest.

LSS LN BN . N

Yy
X ..IM - fd.... . .H/ g
Ay 0 W

B B Noado L BSEaduandt wid v O Jogrees of Thaddoem

ated & Yo e el e R B actnas odsriuaiioe o the depeadeat
MR N, whah 3w wcdednd e e ok et S e estimateon oF the
MR B e wan N N miee e SRR Deoaneg e odwivad vaee
N T and e duE AN TOee IR SOOI Taec T | Yy ) i St et aly
TS B 20 OV W W T St B Qi bs e Rvenee
ITRIINE Wil Ihe St RN, O does this irence whioate 4

sgnicam Dange  Be st mlsnenig Detween ¥ oand 1T Foomally
O 0 WS e ] R podhess

H YL X,
TR The leemaone Ry aachess ¥ e ¥,

ﬂsﬁﬁvw&?ﬁﬂﬁuf@ﬁ#wﬁ sswedl a8 the value actually ssumed
B O ogiEeen asadi, e we Qoempute the chetoved * statistye

;

o

x ¥

k. — dvf!w.n.

e . obwerved vadae o the ¢
M. * STt of Ve
Y oatal |\ dsteved) vaha of peread of fornasst
M..- p-?.»w..r. Cdeoved) wgdge Z,.M.! e N
PPN Forecast) Wl oF ¥ from the IR
Sedergarety we g ,
. g”afﬁ?ififﬁl.&! the - Table with » = 2
vater hat ¢ would assumw 1f the difivrence

e of

Paatong P Rovwoateng Mowes o) o Made e

betweer ¥, and ..,- W e B e, (Warh a poven proba ey, o evamgle
WA TN et et AR ) W cenpare the obeored 0% with i theoretnst
iR, UL WU v Nt VLIl By peshens were e, (8 there waee e
AR Dt e amt Tl aed dinke wdether the ahwraved B rence
o Y mougmtieant (0 g soinding B O e g twle

B0® W ool (AL TN W e agealincant Ot Ferrace Delawen actasl
s et vl T Ohetivaine t cmpa e wath e extusated relation
SR TR U DR R R IR I e e o o madiel a gead

B ™ 0we coencdade that the Bfveonce Detuern the actus! aad paedond
aled & Yo aggalivant The Odeeinatn o T R aad commgathie wath e
it wilah e Devw extvmaated

1he Bilvmcd Detween e actusl and the Forevast value of } myy he dwe
g O the Dolhoweag rhasvs

() AN ORAEAS DE A PVRROE O DVRVERT & B S
SNDRRERNAID Nt el Ot O ERE i Sganated My s edtumated vanaaoe
L e I e

(O Do e ohe walaet 7 N Rve® taat ¥y 6 2 coedioasd fovevest o X
DALY ST The Rortoast vl o ¥ well have daeves Adbak out weodel &
el vt wrasd tBAL e Pt e feok 8 Bt e oo i Uy aaed wd W
WO SPONITRCA TR O T STt g

g 0 S Smc e B e sz THE I rtBo e powee
B e caa B b e Tact ehat i cveaditnoms e Jhanpnd Detaen e
SRR peeand aond the peenod oF the Rwevast, w0 that the extumaned mlanoasdg
Detweea ¥ ogad W does mod Bold say move b B oaor e waadel e il
Ror the saapde peand, dmminct e wehd S Reevssting, weeiess anodidied (estaved)
e movagathl

As g dbastiamen of the shove st procainm comader the Rlowng oo
sampdros Narotron of the Ulated Rates wihaok was estumatnd Sov the TR -3
porad. (Nee B Rawe, Sovmveen Duasacs sad Soomameracs o 2

"
To- 306 0NNY,

3 @y

Dhe diposalie woosne m 190 was ™21 haldoes of Sollars. Uing tht vadae

we ot the Roliowwng sstamade oF B QRaamptae Dpenihivae R ha veat
Te aee * 30 SOOI+ e

The actual oasuampinn S\peaiites @ TS wags A Do O doles. B
e Wireace ¥y o P sgedivaat’ b ihe poadotine poaes of B 195 a8
Pamotion good? O dues e HITRreie Sgyest & Dage o e st
relatioasug detween the prinad 198 o aad ok vaww ...2. W man aEswen
these questroms 2 pertormeng I aDOW WL wung B followneg dads

N *™ N S R

"
f.&.wa..ulﬁ T30 DX-DF-amsg




1 R A=
- -

LUIC D Lchiiupane e = =" I—

TR of f+ BT84 o,
. 1 - =4.4 A 12 387 ) °
. i 12" 3876
Oy ._+z+§

M. I
Threfore o~ B 539666,

A Y 27 :

: fr with 12— 2 = 10 degrees of freedom (at the

The theoretical <m_:m.n_. e Ly e
95 per cent level of m.,m:_:n.m:r& v o ———
Tk 4 <t we concludethat the difference etween Yp and Y, is significant,

Since ! sting power of the consumption function model is poor.
,_,zm:aw_.mﬁw.ﬂe%ﬁa coefficients must be S-no:,_?;m_a, we may cither keep the
same specification and increase only the EBEa to include more recent
observations, or we may change the specification of the model, or both.
Respecification of the function may S_..,m. various forms, depending on the
suspected or known cause of the change in structure. m.c._,:n mme.Emm may
illustrate the variety of possible restatements of the original relationship,

(a) One may introduce new observable explanatory variables directly in the
function.

(b) One may use more equations and turn his simple model into a multi-
equation model.

(c) Changes in the parameters may be measured indirectly by introducing
appropriate dummy variables in the original function (see Chapter 12).

(d) If it is known that the coefficients change over time, one may include
4 a separate explanatory variable ‘tX " (where 7 stands for ‘time’) in the
function, apart from the simple variable X (see Chapter 12),

(e) 1f the distribution of income 1s changing, one may split the aggregate

income variable into two or mare parts, for example Y, for wage-income and
¥, for non-wage income (see Chapter 17).

204, EVALUATION OF THE F
- ESTIMATED MODEL

2041, mmmD_OdDer.m>r_m>._._Oz DIAGRAMS

mcnvcwm, we have several forecasts from an econometric model and the
coresponding realised ya)

. ues of an endogenous variable over several periods.
Mwﬂrm%%ﬂm:um performance of (he econometric model is judged on the basis
| ifferences am:,._mm_: Predictions and realisations, The smaller the
e better g o O7 () and actual values (4,) of the dependent
We MAY examine the H,e (g performance of the model. s
, performance of a model by using a

, oannmw::

prediction- re, lisati ; "6

e, uc_smaa:o: diagram (figyre 20.2). This is a diagram on which we
Em&n:osmmsaszmm:c:mo:momzuE

variable, AL determined by the
¢ n .
J measure the actual (observed) changes in

ORECASTING PERFORMANCE OF AN

the vertical axis we

+ |4
@ @
: e
. +_ !
. L ] N
N .n._ m+|l £
@ ], @
Figure 20,2

the values and along the horizontal axis we plot the predicted changes in

values of the variable. Points lying in quadrants I and IV show that the
model predicts the direction of the change in the dependent v

ariable correctly.
For example point 2,

implies that the model predicted a positive change in
the dependent variable and the realised change was actually positive. On the
other hand points falling in quadrants T and Tl show that the forecast was
opposite to realisation; the model at point P, predicts a positive change (an
increase in the value of the variable) while the realised change was negative
(the value of the variable decreased). Such points are called (urning point
errors. Points falling in quadrants 1 and 1IT show a very poor predictive
performance of the model. Points falling in quadrants I and IV show that

the model predicts correctly the direction of the change. We can say more
about the accuracy of the predictions by introducing a 45° line with a positive
slope through the origin (figure 20.3). This is called the fine of perfecr forecast:
any point on this line shows equality (zero difference) between prediction and

+ |4

%}.
Underestimohons ...010
e
o
Turning point errors 2

&

Qverestmations

Overestimations

Turning point emors

Underestimarions.

o

Tigure 20,3
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cost Wi 457 line sthow that the model g,
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sable. while points helow the 44°

w

actual value. In quadrant || points @ i idey.
£ Bﬁ—ﬂq: var fie
n—::ﬂ-ﬁ“ ﬂ_n q_wJ”_n A_wm “_W”n.&,n:ﬂ:l the value of the endogenous variabley On
L—”nih“_:sqhaaﬂ “._r_un&:_:-. IV point s ahove the 45" hine show averestimation 1.:‘
I8

f the value of the depende
[ underestimation o nt
i (9L
_u.u..._. {he betler the forecasting performance of the model
._..qr_n__c_:-.u the above procedure we plot in figure 204 the aclyg] GNP
o

A& ‘

|

_

sof- 1998 "

4ttt

Vrmcan! increoes

Figure 104
of the Unied States together with its forecast values by the econometric model
of the Research Seminar in Quantitative Economics of the University of
Michagan ' This model s known as the K5O model of the US economy, (tom
the initials of the Resesrch Seminag Inspection of the chart shows that the
forecasts from the RSOF model are in most years satisfactorily accurale.

20472 ™Iy INLOUALITY CORFEICIENT
(H Thed 4 ¢
An earlier vey pplied Economic Forecasting, pp. 2636, North-Holland 1966

: _._...:: Ul the inequality coefficient is ta be found in 1 Theil's,
A systematic o and Pulicy. pp 31 48, Notth-Holland 1962 )
measure of the accura y of the forecasis oblained from an

-8::3..::5.&1:3.{:.5 i ;
frested by I Thel This measure is called the
nequality coefficient and 1 9..::2:.:_: .c_v:;-::_ "

et A)n
LAYn

Ramics, 1970, p. 206,

Feonomie }

'Source D Sultg, Frincipley af Few

s JYO AT
LAYn
where P = predicied (forecast) change i the depandent varable
A = sctual (realined) change in the dependent varigile

The values that the inequality coefficuent sssumes I between O and =

€/
The smaller the value of the inequality

performance of the madel

.:..:_..:K.:__..;21!..8«.-.-.!::._c.a:..?_!a s pecfect
forecasis

sellicnt the better 8 the {orecasting

P =0 then /= | and the model larecasts no hetier than § ‘naive’ 7810
change prediction

I 21 the predictive power of the madel 1s worse than the rere - lange
prediction Thus il U/ - | n s preferable 1 ace ept the revachange entrppedation
that ¥,y = ¥, that is. 10 assume that there will be no change in the value of
the dependent variable between the perieads £ and 1+ |

The numeratar of the inequality < cefficient s the 1000 mess wjuare prediction
errar (KMS prediction errar) and is the inportant eim in his messare The

denominaton s simply a way Tor achieving the independence of 1/ [1om the
units af messurement of the varahles

Futther insight into the sources ol the (orecast error may be obtained by the
following decompesition of the inequality coefficient,

The numeratorn can be decomposed inteo three terms each showing » different
source of Torecast eior '

___HS AP e P=AY (89 =5, 2 ~1,) 58,
where Pand A are the means of predictions and sctual values
Petar  delia,
n n
Spand S, are the standard deviations of predictions and realisstions
selun-m ospelra -y

and 7p, I8 the correlation coellicent of predicied and realised changes

_LP - PoA, A
“b ﬁrﬂ.ﬁ ﬂl

Ve cationale of this decomposition is the same s the dacamposition of the 1ol
variation of any variable, which & the besis of the Analysie of Variancs meihod, developed
in Chapter B
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ponents a___w.%u. The first component shows that

ity coeffic tions and realisations is the differep,
(&

en .Emg_;. it is referred to as the bias COMPOnen, of
%H_-,_ﬂ mon%o:nzﬂ shows that another Cause of E:ﬁ
inequality noﬁ\q,_n__g.wmzzwvur_ i the %:.,NR:R cm.g_nn: their variance; i i e
discrepancy between pnm%an%mi of the _:BE:G coefficient, The third
referred ta as the ;.:am suill another cause of the &mnaﬁm:@ between P.and A
componen! mﬂwm ﬁ_o._\m:aznﬂ it is called the covariance component of the
js their imperic-
inequality r,..n:,_n:.:ﬁ”.m forecast error is the most dangerous one, in the Sense thay
The third source bout it: we can never hope that forecasterg will be g a
not much can be Q.%.u a hich would be perfectly correlated with the actual e
to produce Pna_.nw___m:m:_.”m naturzl that rp, # 1 and hence the ‘Covariance
values of the vara rediction error cannot be expected to be zero, The other 1y
component”of Em%aa reduced in general in the course of time, by the
S_Eﬂ._m__ﬁ_wﬁ%.u_“hm information in the forecasting process,
::Mﬂh:__ way Lo present the various mcfnﬁnz c_J, the ::nn“mﬁ Error _,. to divide
each component by the total _.EGS..:..S.:E__:: (P, |\€_ \q. In this way we
expiess cach component as a ?:n.:._:_:: .:_ the :.:; prediction-error. This
procedure leads 1o the following inequality proportions

Tare
ﬁTm ONC«m
ce _un_sam_..

The three com ﬂ
called partial ineqéd 2
of the discrepancy wﬁh i
their means (0F centra

incorporg.

_ P-AP
bias proportion Uy, = =P, - \_.;u:\z
(Sp —S4)

varlance proportion Iy =
SECEIE Ynw o AYn

201 1pa MpSa
L(P ~ A fn

1

covatiance proportion Uy,

Cleutly

3—:.:__~\,.\—

= - lineat
Anexample The table helow shows the Torecnst chinnges £ fronn a Mmple

. : ol
1EgreRsion cquation of (o Imports ol a country, and the realised chinpes
nports CL) I the Tine
anwer iy

‘ v _,:
, ool
g performance of o regression model g

i
B it er
question we compute Theil's inequality coefliciont. Fho rolev

ae included o tahle 20 i

PQ' A 1
T ._gc.u N _,.: .
il i .J:
and

U= 0.4 = 0666

Given that 1)e T
il (e ::,._::_:{ coelliclont Is low, ({/ < 1) we conch

(hat
vitlue o the le
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the forecasting nmlcqam.:nm of the estimated import function (from which the
predictions were derived) is fairly good. Decomposition of the forecast error
yields the following inequality proportions (given £ = 1.3 A=14

5% =2364 S:=1061 S, =486 Sp =326 rpa = 0-813)

Table 20.2. Realised and predicted levels of imports

FPredicted Actucl

Forecast  changein  changes in 2 oo a2 a2 5
period imports imports A =) -4 Fi-F
J. h.
1960 S 410 100 25 7396 1369
1961 +2 +2 4 0 0-36 0-49
1962 4 -7 49 9 70.56 2809
1963 0 +4 16 16 6-6 169
1964 +1 -1 9 16 19-36 0-09
1965 +4 +6 36 4 2116 729
1966 +7 7 16 g 6-76 32:49
1967 -2 -4 16 4 29-16 10-89
1968 2 -1 I [ 5-76 10-89
1969 +2 +3 9 | 256 049
Zh=13  XA;=18 EAle256 D(P-4)'  Eia,- AY (P, - Py
- ) =35 = 2364 <106
P-Ay 13- 1.4)
Uy =t S A €l .
L= A)n 85
(Sp =S40 (326 - 4.86)*
Up=ob—=ac U0 406 o a0
L= AN H5
Al —rpadS.Sp 2 - UORIINITS R4
Up = =o—tA—al 2 ) - 0708
AN B-5
Thu
_w_.. HAﬁ. \_ .-» l:... ..._ Uu t -.»-.‘. ,-'.} u... | w- - Fpep v.f,w.. .}
(R])

RO =000 4285610 5090

This shows that the econ in the Torecast s | inly due tothe ligh corelation
hetween 25 and A, that is to the somce of ero; aboutwhich nothing can be
done b order to impaove (the Tore, g pertommance of the wmodel 1o g
tinther diwcussion ol the Imequality coetlicient the weader s relered to I Theil's
Applied Economic Forecasting, Notth Holland . 1960
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N

b...-_,jl.
14, R'/m

e sum of differences between predictions (o future
[ ]

& tiady the P which has been used for the 3.::!:.: of _..x model, |
e o The denominaton containy the sum of ditferences of Predic tiony
B et . et the penod of The wample
e ..ii:i__. the Janus quotient relers 1o the time _:.:.:_ r=n, tha lies.at

( .-...1.“ \ mple penod and the beginning of the future prediction period.
. n“l 1shes into account both the prediction performance of the
o _-a..._“v penods m well as the ‘prediction’ performance in the past
I”..“ penods Schemancally we may present the penods involved in the
“lﬁl of the Janu Quotient as follows,

The namerst ™

-

i) 2. A 1*(nt ) (nt ), .. (n+m)

-« — ——
Sample penod J Future prediction period

The definstion of the Janus Quotient shows that J is non-negative, Its values
may vary belween rero and =

0o

Furthermon 11 should be clear that if the structure of the _soﬁ.un_ -n:.ﬂ-.:.u in the
fstam the wme s 10 the peniod of the sample, the Janus Quotient will be

sppeoumaiely equal 1o unity
J=

d__._, - Wher the value of J the poorer the forecasting performance of the ao._o._h__....
values of J hagher than unity are suggestive, under certain ¢
lili:il«ﬂi:—ﬁrr

EXEmaTsgy

l ‘._

b the followng consumption function estimated from 20 obser
lams 015y

005)

:q 2 *-n - ﬂ.g

RY =095
Vergg 8- 23

.rlvl..-b.l_

. ‘ . ‘—
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Find the value of € in 1980 given Ihat ¥ smm = 980 hillions of dollan
Conttim t 4 95 per cent conflidence interval (or your forecat

1 The following equation v the comt fund tion of & fiem estimated on the
bhasin of yearly observations over the 1980 64 periond

Y=24Uas RE700 000X + 000004 X"
where ¥ = total costs (in £), X = output (in arbitrary umits)

The output of the firm in 1970 was | 950 and its cost of production amounted
to £295,650

Test the significance of the difference ¥, ~ Y, (at the 95 per cent level)

1 The following table shows the forecasts of the exports (in £ m) of a certain
country obtammed from two different models and the actual exports Which model
do you think yields better forecasts” (Note that the forecasts refer to the years
included in the sample used for the esimation of the export models )

Year Actual exports ﬁﬁ: :!ﬂ: Fi ﬁaﬁ nutnﬂu
Ya Yi -
1950 20 10 18
1951 0 7% %
1952 n 1] 36
1953 15 28 25
1754 9 28 21
1955 26 30 39
1956 12 30 34
1957 16 39 30
1958 12 14 P
1959 " 30 >

4. Assume that the estimated models in the previous example were used for

forecasting the value of exports for the period 1965 70 (a peniod outside the
sample). The forecasts and realised exports are as follows.

1965 1) 18 M
1964 42 40 L
1967 AL 2 T
1968 5o 54 s
1969 82 4% 0
1970 54 LM AL

Given the above results would you revise your conclusions derived from
Exercise } concerning the forecasting performance of the two export models?



