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This stuwdy attempts at building up a planning model for o the
Fingdom of Jordan. To start with.,a hrief description of the king-
dom’'s ecaonomy  and its development over the past two decades is.
given. Thie helps to indicate areas of emphasis which have to be
observed by the model and to point to cases where certain  rala-
tionships may suffer from possible breaks. Further, the discus—
sion is extended to cover potential changes in the fubtwre patbarn
af behaviow of some of the key factors that affect the country’s
development. This would help to indicate the bamis for choice of
alternabive scanarios to be considered in the planning exerclae.
Some of these are treated later on in the study.

Besides the characteristics of the sconomy  itzelf, another
determinant of the model structure was the availability of data.
A briet discussion of data issues is made, and their implications
fer the structure of the model are indicated. It is worth mention-
ing here that we have eventually gettled on a formalation based
on the  svetem of national accounts including series  at both
current and constant (1989 prices.  Although such accounts exist
for Jordan since 1952, the estimation period is contined o the
pariod 19671985 and they relate to the East Rank as it stands
now. Before that the data relate to both Banks together, Lute, Lo
a different economy.

In +he light of the above considerations, the structure  of
the model is discussed. The system of equations is presarted in
five blocks:

a) Domestic output, overall and sectorial;
b Domestic Expenditures;

) The External Secborg

dr Transfer Transachionsg and,

) Lahow Force and Emplovnent.

For each block of ths system anm outline of the desirable

structure is givena. This is then discussed in the light of data
limitations, and alternatives are suggested. Eguations of the

Bloek are then taken one by ong and alternative foraulations  are
gxamined in terms of sconomic theory and statistical findings. As
menticoned above, the sstimation pericod is limited to the period
19671985, i . 0., 19 points only. AL this point we want to indicate
that owing to the relative sizes of both the number of  variables
and the points of observations, we were forced to remain contant
with SELS estimates. More refinsed methods of sstimation woakd

have called $or muech longer series than  would be maneivably
available. This restriction is not guite serious since Owr i d T

concern  is Witk oredictive properties of the model rather than
rigornus structural esstimation.

(*) For the preparation of this study, Dr. Mohammad Mahmood

Al-Imam served as a consultant to the Centre for Arab Unity Studies.




To test the predictive powers of the model we applied tests
of validation of the model using well-known technigues. This had
been confined to the historical period since we employed all
available data in the process of estimation, and there rematned
ne pmﬁtwaﬁtimatimnwparimd data to run tests bevond the estimation
period. First there was need tor sonlving the system of egualtions
simultaneously. This cal led for dicussing. computational problems
invelved  in a model of the present size. The algorithm used is
putlined in terms of the "Lotus-123"Y package using an XT Fersonal
Computer. This packags 18 selected on the grounds that 1t is
available to, and had besen actually used by, the Jaordanian Flare
ning Ministey. (6

Finallv, the model is worked out for the five years 19846—1990
which is the cwrent plan period. For this purpnose alternative
assumptions  are made for the set of exogenous variables to build
up  alternative scenarios. The resulis are camparad  with the
planned figures, and thelr implications are appraised. Further
potentials  of wtilizing the model are milined. One  intesresting
featurs about the model is that it can be used to appraise alte
native economic policies. It goes without saving that as  time
goes on, the model can be appralsed in the lioht of new indormee
tiom, amendments made 1f necessacy, and predictions evtended for
Furthisr periods

Let  ws  row fuwen to the examination of the esconomy and  its
developments over the last two decades, bearing in mind the need
tor uncovering soms of the factors that affected the perf oraance
of  the esconomy, and which stand out as particularitiess of the
country. :

v, Jardanian Mindstry of
for Delbaer I, L& : . A August,
PTESE s mimeoagraphed) p. L. ) iw memo. was nade availl-
able to us through the couwrtsey of Ha. B Dr. Taher FHanaan,
Jordan s Minister of Planning.




For the purpose of anlyzing the structw s of the courtry and
highlighting its developments within the scope of the needs of
the present study, we did not follow the braditonal technigues of
estimating and aﬂalyﬁing underlving causes of change in rates of
growth {or,in fact, changs) of series representing maior economio
phenomena. Such information i already available in the public
tions af international organizations, and in other sources, the
most  recent of which is the document for Bive 19861990 plan.
Father we have estimated and compared two g pf wsums df avall-
able national accounts data. The firet relates to the period 1948-
1272, while the second covers the g i od 19891-198%. The first
period is  chosen so as Lo fall at the beginning of the PAN Qe
covered as previously indicated. It has also the marilt of caover-
ing the span of time at +alls between the btwo HMiddle-Bast wars
af 1947 and 19730 The @ mamadban war dramatically affected the
comeitione of the whole region, particularly Jordan. It initialtead
the ©il  Boon and coincided with the beginnings of bhe lengthy
worlo o5 Nation, both  leaving wide marks o6 the Jordasnian
@RI will be ore 1ty shown. I fact the counbry suffered
from A B of stagnation up to 19FE,  as may be nhsarved T
the poor  ecabte of growbh and the modest capital sccumalation
ohasrved 4for that part of the period covered. The remainder  of
the asepventies witnessed continuous adivustments tao the new e erved 4
tions, including migration argd rapid price dnoresas i dmport
prices of energy and otheat materials. On the ether hand, the
comparative 1981-19850 period includes the latest five vears, and
fhos  sumnarizes the iaformation for the the last part af  the
periond. studied, ending in 19835 which iz the base vear for the
present planning period. Further, it covers the closing scenae of
the oil boom, paving the way for substantial changes in  the
factors determining the performance of the Jardanian sconomy,  at
present and for some time in the future.

e
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The +irst part of Table (1) represents the domestic aggre-—
gates of the country expressed as percentages of GDP in 1983
prices. The last column gives the percentage change i those
Fatins in the second period from the first. @A rumber of observa-
tions are does

%  Thers had been a marked change in favour of the sscondary
soctors (manufacturing, electricity % water and consbeushtion
spetors) .  Their share in GDF at factor cost rose brw e
Fhan 50%. This was realized at the exvense of the taritiary
sertors. Wnlibke
Lration ssrwvioe
resulted, in a drop in the share of TRV N =

s The ratic of inports bo GDF st market prices rose from  the
figh  level of 38Y to meariv double that value, oWl g an
pxcessively  high marginal rate of importation., AL the same

many countries in the ragion, puabklic admini-
s did not keep pace with other sectors, which

time, exdports rose from the modest figure of L4% to over
of GLF, causing its share Lo guadruple, But stil the resouwroe

cap Fose from 447 of BIF Lo the higher ratio of 574, Wi L s




this dogs indicate an increase in the degree of dependence
s the rest of the world, it calls for a careful analysis of
the foture potentials of gxporting capabilities, and the
ability to Finance higher — or even similar - rates of
importation. 1t should be mentioned here that the 197811905
plam  envisaged guite high rates of growth in  exports  over
the plan period, but actual period-total of edports of goods
reached  only 57.3% of the target. Again the agirawkih of s
ices exports realized a rate of 34 against the planned rate
o 1. 4%, On bhe other hand it is indicated that the rate of
arowth  of imports of goods during the 19811985 period was
FT.9% against the planned rate of 1U5.84. Henece the ratiao  of
imports  bo B dn 1983 was in tact lower than the planned
ratico by 10U, This has also contributed to the fall in  the
imports  of services, especially trangportation, below the

ﬁ' plan targets. :

# PFrivate consumption has come closer o matching  GDF atb
factor cost. On the other hand, the share of public consump-
tign  in GDF marked a 33% drop, bringing it downs from over’
one-third  to one-fowrth.  This was reflected upon the share
o the tertiary sectors as mentionegd above. This also halpead
Lo dampan @ impact of rising household consumphiony henoe
the rate  of  totsal consumption fell by about 4%, which
trought down bhat disgaving by 18%.

-

#  Howaver, the rate of oross capitsal formation more  than
daubled, rising from 184 to about 8%, This outmatchsd the
drop  in the rate of dissavina, which explaing the widening
af  the already wide resource gap, and the increase i the
heavy reliance on external resources.

*  The ries in investments was coupled by a rise in deprecia-
tien  allowances, whose rate to GDF jumped from 474 to  #©4.
This goes with the shift to the more capital-intansive
sctivities of the secondary sectors. It may be concelved to
indicate a general intensification of capital utilizatiaon
2 oa result of the shortage of manpowsr due to migration as
Will be shown lLater on.  However, ow tentative estimates of
rhe capital stogh indicate & fall by about By vig-d-vis GBDF,
in spite of the recent slugglishness in the rate of ogrowth
which started in 198%., This is also reflected in the fall in
aur estimats  of the avarags capihal /output ratio by aboul

_ _ =y, from 4.7 to 4050 Such obervations may be dus to  less
i sidicient uwhbilzabtion of the available capital stook alt the
: earlier period, which is an indication of a systematic
deviation From the contours of the production  function,
corrected later on ~ at least partly - over time. Hore haws
to be said on this when we examine the production  funchion

for the sconomy.

The second part of Table (L) o population and the
labour force. UOver the last two deca the population of ithe
Fawt Hank grew by 5.94% poa. The couwntry is one of  the faw
particular cases in the Arab Reglon whers migration  work math
wavs. Apart from the dislocations arising From continwing Teraeli
aggressions, oigration  of Jordanians, particularly to the Gulf

4
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area,is guite substantial. At the same time, Jordan is ane of the
very few cases where the principles of the Arab Comman Market are
seriously obeseved,Conseguently free entry angd gainful occupation
is admitted to frabs, especialliy nationsls of the ACM.  Rut  the
encessive migration of Jordanians opered the door for the inflow
of other nationalities as well. Howsver the situation ssems ho be
Blurred by the fact that nationals of the West bank holding
Jordanian  passports are included in the migration fand possibly

remittances)  figuwres. This is one of the main reasons  for the

treatment  of the whole of the srrore-and-ommissions LLem in the
accounts of the East Bank housshald {(private) sector: The indica-
tors given in Fart 11 of Tablell) show some interesting festures.

# In spite of the vigorous labows force movements, the rate of
participation of nationals has fallen fromn about 224 to 194,
a fall of 12%. Both rates are guite low, -especially if we
notice that age-composition and female participation are
more favourable than those, 8£.g., for Gulf countriss  with
eaually low rates. Although we nave taken into consideration
the esimates given in bthe 198461990 Plan  documant that
latter mentions a rate of Yodm 1985, and anohther of
1979, with a female particpation rate of 12.5% in 1985 as
againet V.74 in 1979, The Plan estimates are equis lent to

N

those published by the IBRD (e.g., in Warild Tables) Which

-

inchicate chrop Feom Yodin the firet period fto 21.4% in thsa
smeand. Fart of the explanation of the drop (but not the low
Tevel: may be the fact that resident nabionals include
families whose bread-esrners are temporarily residing  ab-
roac. This would have evidently affected the 1979 popula-

tion census data wihich brought out the lower rates.

#  The Flan document s estimates of the balances in 1985  are
striking., Out of & population of 2.7 mitlion, hkalt a million
are joinimng  the labowr furos, grg third of a million are
anploved  abroad, while some 0014 million are aipatriates.
Mevertheless, the 1985 rate of unemplovment was estimated at
Gy, Dur estimates show an average rate of unemploveent £ ar
the period 19811989 of S.3% as sogainst BX for 1985, which
jw  an indication of a rising rate of unemploymesnt. I+  we
pake into atcount that some migrants are  accompanisd by
their families, the estimates of Jordaniasns abroad  would
ook guite high. In fact the migrant labour foroe ampants Lo
L87Y of the domestic:  and even if we assuma for it half Lhe
domestic rate of dependency,ths total migrant population may
be about 40Y% of resident pooulatian. These obervations cast
gtrong  doubts on many labows force and popml atilan timates

and projections. This is guite relevant for meovemants in the
immediate future, since & drop is snticipated in the rate
and perhaps the absolute level - pf migration due to  recent
and  expected mmmﬂi%iﬁnr i bhe Buld  countriss.  The sSame
sonditions call expatrial ro mhick around since they will
e having Emallmr chances moving tooohher counted i
The Guld. o

¥ The lack of ample data on emplovment haes led  planners e
apply & flat s wnemplovnent of 8% o the astimates o F
workers ir oall broad sectore. This iz rather uansabistactory,

L =rg
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since selectivity in migration normally hits certain profes-
sinnsg having differsnt weights in different sectors. In such
conditions of high (geographical? mebility and low particip-
ation rates, 1t would be guite difficult to defend such  an
assumption. Thus either the structure of the labouwr force or
that of ssplovment, o bhoth, are unrealistic. The 1ssue
Feguires oore serious axanination both statistical-wise and
policy-wise, especially in the present and eupected clroum-
stances. B :

¥ With the above gualitications, we have attespted estimating
the breakdows of  labowe foroe and emplovment by  sector.
Table (1) shows a marked fall in the share of the primary
and distribution sectors. with a shift to the secondary and
tertiary sectors. The structwe, when compared with that of
AR at  constant prices reflects some changes in relative
productivities. The rise by 1.4% in the share of the primary
sactors’ valus added was accompanied by a drop of four tim
thalb figure, viz., 5.4% in their share of eoplovment, iead-
i o oA onsethird deop in their relative  share. On The

mbher hand Lhe 1l 1dmg whare of the dirstribution sectors in .

@me L o me was acoompanied by about one-fifth oas much Fall

in their relative valug added share The tertiacy S wla ]

airizod iroemplo it whidile losing in bheir share of GOF. The
carvcl e v ; wiere outetanding in bheir gainsg both din
value added and in emnplovment.

# More dn ing still is ths cbhservation that the capital/
Labouw ratio showed an increase of one-sixth. The fact that
this was accompanied by & drop in the capital Joutput  vatio
by 8% led to a rise in labow productivity by abouwh 23%. In
pther words, as btime went on, a unit of oubpot reguired loess
of capital and much less of labow . This may be an indication
of a significant "learning" factor, hence a positive trend
in the production function. However, anobbae way of axplain-
ing this observation will be examined during the discussion
of  the formulation of bhe production function. &t the sams
time the above ohservations suggest some  substitution  of
capital for labodr over time. This has to be allowed for in
that function. :

&
3.

In spite of cow attempt to build up a detailed set of detla-
tors,  we shall confine further analvsis of the economy to series
in current prices. The results are shown in part [ID of Table
(1), The firet =zection of this part reflects, by. and- largs,
ohesprvations similar to those based on series in constant prices.
Howsver , more may be  derived from comparing the two ssts  of
indicators.

#  The relative rise in the s OFE L Corse
tant  prices was “ompanied by Fall in
their shares in owrent prloes. artiary sectors moved more
wlig 51 the sama gace in bobth which may be partl]

e Lo speci fic methods of theilr atigtical estima I

But the net result is s much faster rise in the shars of bhe

secondary  sechtors  in curvent prices  both absolutely  and

relativelyv. Relative price considerations seen to have been

&



werrking in favour of the fast expansion of theze sscltors. _
While irmdirect taxes net of subsidies had fallen iy one-
third in constant prices, they indicated a modest increase
of &% in current prices. This is the result of a combination
of & number of factors. First, there is the rise in the rate
of dimportaticon, which generally calls for a rise, in both
rases, in the ratio of indirect taxes to the same GDF.  As
will be indicated later, the change in customs receipts was
batter correlated with imports in constant  rather . than
cuaresrt prices. Second, sypanding trade with partners in the
AUM would work in the cpposilte directiong; bubt its relative
sizne remains limited.  Third, nore industries are receliving
stibsidies in recent vears.  Agricultwre has alse iained  the
subigidy recepients latelvy. Howsver, thes edxtent of subsidiz-
ation has fallen since the late seventises when they helpad
to east difficulties arising from the high  energy costs.
Neverthaless subzsidies usually increase in those cases which
gxperience faster increases in current factor costs. This
wiould be reflected in ssries at cwrrent prices rather  than
in constant prices. With the tightness in economic  ooncdi-
tians  there may be a temptation to raise the rates jorcdd-
rect tares.  The point dessrves special attention for
corsl Lion dn any planning exercise.  Menos bhere
fone b cment of the components of this iltem  during
processs ofF bulldicng wg bhee s Fam of Bopaitlons.

There s & slear change in favour of the compensation of
gaplovess in splite of changes in sectorial  struchres
favowr of those activities characterized by lowsr wage
panents., Thaere had bhesn a rise in the share of wages in
nen-terhiary  sectors. - Figures for the tertiary sectors ars
dominmated by the public administration sector, while methods
of matimabing other services could have plaved & part. If we
apniy  the initial wage sharss to the recent GDF  structuw s,
the overall share would have fallen from 45.5% to 4340 vather
than the actual 48.4% of GDF at factor cost.

With the rise in both compensation of emplovess and  deogre-
ciation allowances, the share of net operating swpluses
fell by about 13%.  These changes may have contributed to  a
Frise  in household final consumphtion. The point calls  for
investigating possible sffects of changes in incomes distrib-
wution on the consumption function, as well as  on direch

tar .

I moswinal terms, housshold consumption has risen slightly
sl owsr ban in real terms. s share i GBDP st market pric
teoanly T2y bub this marks a rise from the previous pero
tage of B%.5%, as against 928974 and 874 respectivelv. Thesa
reflect discrepancies in relative pric Frabddo
‘v share fell at a lower rate than that of 1L
Feal  Term. The net result was & slightly  weaker
the share of total comsumphion.  But the shares  ars
it current prices bthan in constant prices.  Hence the
ef diszaving are smaller, and thelr iloprovement s
being 13.5% onlyv, as against 18,34, The fact
Eothe fFall by one guarter in public conswumplion
major canse of the fall in the rate of dissaving.

N
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Factors governing public revenues and expernditures, in both
current and constant prices, dessarve particular attention in
an economy so heavily dissaving.

#  In spite of the rather high rates of domsgstic dissaving, tha
rate of GFOF more than doublead in both cwrrent and constant
prices, rising from about L7% of GDF in the first period to
about 37% in the second. Oonsequently total domestic expen-—
dituwre rose by 127% as against 1074 in vreal terms. This rad med
the resowce gap to 5954 of GDF, a rise
wWith ane third only in raal terms. These figures indicats
the heavy reliance of the Jordanian economy on the rest  of
the world., This desarves particular attention during  the
structwring of the mods)l, in selecting both variables  and
gguations. :

# Exports held practically similar positions in both sets  of
pmriess, with a tendency to rise g in currrent prices. As
mertioned before  loports rose considersably, and the rise
Fetdlacts highser costs over tima. Fabdng 19895 as 100 for
both  domestic acd foreign prices, the relative price  of
taports  was  B&LEY (= B0, 1/57.7 @ 1007 in the first periad
argd 9ELEY (= 104,57 108.08 #1100 in the second which dnclades
the 1O0% of 19835, This exprs e the tendency of the soonomy
to Finance, not only increasing guantams of  dmports, bol
alsn higher prices to procurs them. This is a reflection of
large transfers from abrosd, and the imporbance of  relative
price considerations. The problem is fwbther investigetad in
Both the dats and the oodel sections.

Fart I1I1.3 of Table (1) indicates stability in the composi-
tion of exports of national goods by major group, although  the
structure of consumsrs goods changed in favowr of cwrent goods,
and  more markadly for duwrables, ab the expensae of the relative
sharse of food items.lt is worth mentioning that the share of
phosphate  remained 29% as in the former- period. This means thail
it owrew at the same rate as btotal exports. hence it bypassed the
domestic growbh rate as had been mentionsd sarlier with respect
to the share of the extractive sector.The nodest share of capital
goods fell by over one-third, which is a reflection of the nature
ef  the specific industrialization policy adopted over the past
b decades. Moreover, re-sxports maintained thelr relative posi-
tion of about 28% of domgstic exporlts.

{In he obther haod, the structure of impor ts reflect ';5.5 1 ar 162y
H o P
char e ir Both OIrDUps an o sub CImOULIS .

# The maior rise was in bhe subgroup of oil and mineral fuasl,
which is of cowrse due to the largs increase in oll  prices.
This component amounts  to ons $ifth of total imports  of
goods,  and practically swallows up receipts from axpor
g it amounted to 385K of such e '

pipts in the earli

pariod. A Fall in the latter would masaen the burden on

count, which mav be relevant for the imeediate futwre. The
point has & bearing on subsidies also.

¥ fm oa resulbt,the ratio of raw material imports to the core
ponding domsstic use, viz., intermediate consumption, showad

oLl
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the highest rates of change among the ratios  to domestic
wses,  BEven i+ we exclude fusls, the ratio of other raw
materials to intermediate consumption would have been found
ter have risen from 10% to about 1&6%, & rise of S84, Apart
from differencss  in price changes, this shows that the
gupansion  of the productive svstem was accompanied by e
Feased relisnce on production reguirements from the rest of
the world., The present ratio of 204 may be then subject to
Two opposing b & drop which wouwld be in ling with the
1 fall im oil import prices; and & rise due to o any
sreistence in the higher rate of reliance on other imported
Faw materials, amd may be also oll itseldf.
Tmported capital goods have also tended  to represent A
Figher percentage of the corresponding domestic uses caprital
formatian. I smpite of the observed large increase in  the
rate of capital formation itself, those imports represent
mow &% of capital formation compared with the previous H1%.
While the ratios ate to five-vears averages, they are
shions of bhe af investment achivities undartaken,
and need  nobt represe inm structurs o & brend,
Mormally, as She proos
i component bends to leave more pls for machinery and
souioments and  fh s remain for soms Line to be  dmporfed
from the incdustrial worlid. Future patterns would essentially
depend on the investment activities chossn., The recent ratio
i high enough and may rot be exposed to further  increasaes
i the Ffuture. _
The story told by ioports of consumers goods is quite inmter-
seting. Price differentiats and differences in the axpansion
C domestic production capacities put aside, the changes £it
Frgel ‘s law 3 With the growth of income there ocowred a

o
with
mhift From the basic food items to current consumers QoOOOS,
and  from bobh to durasbles. Food imports, which remained
around  9.95% of total final consumption  in both  periods,
suffered  from a nore than S0% drop in thaeir relative sharej
current  goods  from a drop of  abowt  B0Y,  while durables
exhibited an increase of 24%. The ratio of imported durables
te total consumplion rose from LL9% to %Z01%. UOne has also to
take into consideration the impacht of  the demonstration
sffect on migrants -~ who are e}dposed to gxtravacgent Consump-
tion patterns in the Gulf area - ard from bhem b residents.
With the +4all in miorabion rates and  the expectation  of
lower  earnings and remnittances, the growth of dwables may
be somewhat heid back. Tt owewld be al atfected by changes
in bhe structure of domestic production i+ these give @oore
weight to dmport  substitution in these tvpes of gucls .
Alternative changes in the rates of  importation of  the
ditferent rategories mav be left to scenario exerclse
Fimnally, the ratios of foreign balances, i.e., inports
suports | of gach category to the corrasponding thome .
conplete  the shary. Conswmars goods repr artt Lhe least
Fabte of incresse, ceflecting the wlency of the economy bo
give mors weight to the production and sxportation aft  this
sorory of goods than the others. Capital goods Folliow, and
@ close Lo n of imporbs, dus to the

el ratios are quit



madesty of their esxports in both periods. Finally, in spite
of the importance of exports of phosphate and other raw
materials, bthe guicker growth aof ioports of raw materials
led to a higher change in the balarnce than in imporits  them-
o) vEs.

Taking trade in gmmdﬁ'aﬁd sorvices togebther, we first notice
a sharpg rise in the relative share of nontactor services exports.
While the share of bravel remained practically constant, that of
other ssrvices nescly tripled. Two facts are wortbh mantioning
here. The first is the fact thalt travel, keeping pace with the
increase of total exports of aoods and servicves, has its  share

marre. than guadrupled when related o GDF.  The second is that the.

.y

puprebs of  services grew during the period 1981--1%835 by Z.7%
artly, as against 13.6% envisaged by the plan for that period. One
key element in these suporits is the transit trade via Agaba port,
which was lately affedted by adverss btrends in some  neighbouring
countries. fFurther improvemsnts i the perforsance of ssports of
gservices are thus largsly govarnaed by conditions in other counts-
i in o the renlon. :

o

Imports of services have also shown similar patterns, with the
travel  component slightly declining in importance, while other
sarvices gaining over S0% increase in bheir ratio to total  imo-
ports  which were noticed to have doubled in their ratio to  GDP.
Gonordingly,. both o dmports of goods and of btravel services  have
nearly doubled in relation to GDF, while other services have
tripled. e should be mentionsd that the rate of growth of other
sgrvices imports betwesn 1981 and 1985 was 24, The rise in  the
imponrte of other services did not reach planned {igurs cluse bo
the stsgration of  the gronomy angd the fall in  the growth  of
imports of gopds, and the corresponding transportation servicoes.

i

Disposable  income, and the redistribution process indicate
gome af the pesculariltiss of the Jordanian sconomy.

# Following the practice of the Statistical fgency, the busi-

' negs sector, bohkh private and public, is nobt differentiated.
HMence the calcoulation of household, or rather, private, dis-
posable  income starks with net domestic groduct  at factor
cost. fAs mentionsd before, conpensabion of emplovess rose in
the  sscond period, while thse share of operating surpluses,
both gross and -~ particularly ~ net, went down. The shere of
the puoblic ssctor is apparently trea through the Ffioguwre
for transfers from the private sector to the government. The
first step is to net oul such transfers to abtain the pri-
vate net domestic disposable income. It s interesting to
robice  that divect taxses have inores appraciably and at
the samé time the transfers from the governeent  incoreassed
weuiproportionately. The final resull was an indreasse in the
share of the private sector by 9 points in the comparative
preselod agair E opoints only in the initial  period.  Thi
represnts  the outcomse of the domestic redistribution pro-

i

2 g (2]

i)

maior element in the national private disposable incomne
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is the remittances of migrant workers which increased nins-
fould, This was slightlyv affected by remittances of esxpatria-
tes, with the result bthat an extra gain of 12 points  was
realized against one of points only in the dinitial pericod.
fnother point was gaimegd in both pericods as a result of net
erternal bransfers.  Hence private disposable incoma, which
amcuanted to 99% of GDPF at market prices in the first peeiod,
Mas risen to 1097 in the last period, with a gain of aboul
28 points rather than the & points realized in the initial
pericd. This Gtuwned the slight drop in the share of @ the
private sector in domestic disposable income to an  increase
in its national disposable income over the initial psriod
sauivalent to 20.5%. Accordingly net savings have risen feom
Balow 5% to 174, i.e., thres and half Limes. :

# The rise in the private share of domestic income w g e
tly matched by a fall in that of the governomant. Mre@re was
alen  ancother drop in the share of income from  investmsni
abtroad,  ending with  a loss of 9 points  behtween the b
perdods,which amounts to over one-third drop in the national
incones  share of bthe government in terms of GDF. & Further
dirop of 3 points in cwrent transfers from abrosd leth fhe
OOVEFTMERT Wik afd by B points or a drop of B20E din ils
share of disposable income. On the other hand,  publiio con-
sumption  losht 9 peinbs which helped to add ong point to net
savings. it is interesting to note thaet in spite of fhe fall
irn the importance of external transfers  at  the natiopoal
level, they have recently amounted to about three times the
domestic revenuss, whasreas thevy were only double those reve-
muEs in the inttial pericd. This is snother fealurs of the
ircreasing rate of depsndence on the rest of the world.

¥ Tey sum up,  the national picture reflects the ability of the
courtry to excesd lts means in terms of GDF by 30U and 404K
consecutively., Wheress net workers remittances added  1d.é
points, net  income from investment abroad l2d to a loss of
.6 points, and net sxternal transfers added another loss of
% paints. This helped to morse than doubling the rate of net
national saving from 10.6% of GDF to 2E5.84W. But the growth
of  the rate of investment led to an inoeease in net  borco-
wirigh  From Y ober 4.8%. Thise indicates the key role plaved
rocently by workers remittances in the face of decline  of
all  other sources measuwred o teros of GHDF: NRF at market
price. incomsg from  investoent  abroad, a3 well o as  net
current transfers. They enabled the privabte sector bo expand
botlt its consumption and savings.  Sueh conditions foshersd
investment sctivitiss driving them bevond double thedr dnibe
jal share of GDF, which meant & doubling of the rate of nst
borrowing  from  the eest of the world from 5000 of GDF to

R

2

The above discussion has its imolications for the structure

of fincancing capital formation. The last part of Table {17 gives
the relevant information.

¥ For the private sector both net and gross domestic  savinogs
have become negative.  This is in contrast to the initial

vl




positive values of both items. Thuae the sector shifted to a
state of living bevond its domestic means. In the initial
period workers ramittances helped to finance 30% of private
capital formation. To this another 1o, 47 was added via curer-
ent transfers (including Errors & Ommissions in the Hal ance
of Fayments).this raised the available financial own sowrces
to 88.47% of capital farmation, leaving 1i.6% to be financead
through  net borrowing. Thus bthe order of dmportance was as
“follows: First come gross domesstic savings (45, 2%, followed
by workers remittances (304, then by et external transters
(1L 4%y and Finally net borrowing (11.6%) . This helped To
cover private capital formation which amounted to 11.74 0 of
private disposable inceme (or 10, 6% of GDOF at  marbket
prices). '

In the gomparative period private capital formation ross Lo
17.5% of private disposable incoms(or 19. 1% of GDF at markel
prices).This was wholly fimanced out of workers reontttances.
T faet both net and gross domestic savings werae ns i

the latber being -84 of capibtal formation.Exterr i
Fall  dows i importance by about B3&4y and if b

£l
ital formatioh.
’ investing ivcome  From
abroad. This still ledt abouk &% of the net inflow of wo b ers
remittances to stand as net lending of the sector. Tev ath
worrds,  gross remibbances whiach amourted to 2ECEY of GBDE
markat prices, were uwtilized as follows:

18.9%  to meet remittances of expatriatess

oo b meet oross domsstic dissaviopsd

E.9% to mest net dnvestmant

2.1%  to meet net transdfers to RoooWas

bé. 5% to finance gross capital formation

=.04%  remains avallable as net lending.
the expected fall in net Fanittances.the scene s going
chanoe

thie  tobal

R
elamnenits to
test throuogh net

incluced, ke oo negabive B4 bhus bringin

L1% ot

Arnother &Y was

and

With

to  echanpe. & tentative assessment of directions of

Funs as fTollowss:

- & backward migrabion movemant is bouwnd to start in view of
expected conditions and policies in the Guld countries.

- SBeme  hone-comesrs may bring baok some of thedr acoumulated
gsavings held abroad. This nay hold up remittances for SomsE
bime: but inflows are bound eventually to dwindle choam

iricome chae to RoooWes

n
will be sesking gaintual

v FHelurning

migranks

accupation

i ther

fxg: é'.-'i'm{'.]lﬂllyfé':?@‘:‘:’. OF aB LNVes

on the favouwrability of

demaric

ore,. Their
conditions.

SN CE

gapEnods

Singcs the

arlve—-

se some of the domestic

ree ronditions in the region depre
activities, success may be limited. There will bs a markeb
sguesze liable to lead to a cul oin wage rates.
— Thers will be an sxodus of some sipatriates being riem ) aced
C by retprning nationals. Out€lows of remittances will alszo
po down, especially with the auppcted cubs in wags rrates.
w Mowsehold cornsumpbion will vise for soms time hefore the
fall din domss Fates of sarnings brings abowh  adiastme
erte. Donestic savings are bound bo fall.

- Botk incomas from external dnvestment and arternal transte
sre are edpected to fall fuether (Larger negative valuasi.
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- There will be need for raising means through net borecowing
arnd eventually cutting down the rate of investment.
This is the most expected scenario under present conditions.
Alternative solutions have to be sought,forming the subiect-
matter of other scenarios. This will be consideresd later.
The main point we want to stress is that the racent devalop-
ments  require the model to follow the chain of effents and
provide an integral part for workers renittances and olther
relevant gxterral wvarilables
rovernmant sector s capital account tells  a  somewhat
different picturs, though the essence is the sane. in this
case hoth gross and net dissavings have improved, but  the
rate of incoms from investment abroad has fallen in  import-
ance Lo ong-seventh of its past value. In hoth periods the
key role is plaved by current transfers from  abroad. Guch
Lransters closed the gap by over thres-guarters  in the
initial period, lszaving the fowth guartar for net bhorro-
wirg., With the rise in the rate of public investmant during
the second period and the fall in-financial  sowrc . aboat
hald of gross capital formation has to be tinanced b onsgh
B0 o d M .
Wit  the swupected ohang
and  the gloomy pilo
intermal as well as the esxternal revernule
are expected to suffar.  There will be pressuares o kmEp @
cuwrrent  edxperdituress,  both pablic consumpiion ano owreernt
transfers.,  The continuous net borrowing in the past and the
expect new  borrowing will put a limit to any attempt  to
gupand the rate of irnvestnent. rve of the major concerns of
fubwrs planning sxercises is to attempt optimizing the rate
af  public  investment  in such a way as Lo alleviabts the
arowing  wunemplovment rate and to correct for the affects of
adverss conditions, watching all the time the safety ot Lhe
national debt poesition.
The national pictuwre is the net resultant of the abovi. I
the initial period both net and gross domestic savings were
negative and their absolute values surpassed the level of
gross capital formation. Hsavy dissaving by the government
by far evceedsd the modest private savings. The main corrscs
ting factor was net cuwrrsent extaonal trangtfers to the govear-
mment, Ffollowed by net investment income, while wage vemit-
tances and private current transfers added about  28%  of
financial needs. Net borrowing was only 16.8% of | nesdse,
representing 3.5% of GDF. In the camparative period suternal
transtfers to the government fe2ll to less than crig-hal + thelr
relative imporbance, and  income from investoent was less
tham one percent of needs (falling sven in avsolute  valus?.
Gross national  savings  losh about & points o ralse rgt
boreowlng. n o wRL e ef investment.  The combination  of
B [ ad Falls in remitbtances, sxternal transfers and income
from external investments would make it difficulit to sushain
high investment rates without eresort toguite heavy exiarnal
DOrrowi ng. :

iv the conditions of bhe private
Cuess For the whole 2014 LI . the

of

-
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To sum up, hthe perfarmance of the Jordanian economy was found
ten eshibit certain charactgristics which deserve special  atten-
Lign in bobh fhe model-buillding and the scenario sxercises:

% The economy 18 heavily domninated by external factors  which
vined vather than weskened in importance over Lims.

&

¥ ot the initial period this left the sconomy in a state of
stagnation, which was then followed by rapid changes requiring
corrt i nuous ad justments. :

¥ The adiustments went far away towsrds increasing exposuwre o
extarnal  factors. By the time thes2 were pushing the economy
anead, they st to take reverse, Their ogained power is
adding to the adverss effects of this reversal. '

¥ Instead of benediting from the "good days" to put aside some-
thing  Ffor the futwre, the country went heavily into the red.
This will delimit its capabilities in the future.

¥ One  of the striking observabtions is the combination of heavy
aagration I BLEY B Cievamly Migh female participation rales
ard rather low overall perbticipabticn ra v The  eoaplovmant
gquestion desserves soms abttention, bobh from the statistical and
thie policy points of view.

¥ Thers is & will to taks up the causs of regional integration
sariously.  Bot khis  is not egually se with  other  partners.
Anviow, the guestion mrises as to how to tarn cggional dntegra-
tion  into a drive for development rather than simply  sharing
illdates. This gives material for further  thowght, falling
autside the scope of the present study.

# In spite of the persistence of national accounting efforts and
undertaking some statistical surveys every now and then (@agay
for  the industrial  sector and empolyment? there is a clear
shortage of information on a number of iwmportant variables. The
most serious shortcoming is the absence of sectorial investment
fFiguwres. Thiz puts a limitation on the poszsibility of Bringing
the mnodel oclossr o planning needs.

# There exist in the literatws soee sconomsteric models  for
Jordar,  but they suffer from tailoring to data avilabilities,
and to specific needs of authors. The planning ministry made an
stfort {mepe footnote p.2 ), but ended with an  aggregative
accounting model suitable for checking the consistency of aga-
regates of the 19 4590 plan. We shall refer to some of these
mocdels whan nees

Y

imes.
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The bhasic set of data utilized is that of national accounts
bath  at current antg constant prices. There dogs exist a series
for the East Bank starting from 1967. Before that data related to
hoth  banks and remained to do so until 1973, thus providing  an
overlap for the vears 1967-1973.The Statistical Agency Do es
annually a publication on "Mational Accounts in Jordan”, usually:
covering the preceding five vears. EBEach volume updates P e i ol
vears’ estimates and adds preliminary sstimates for  the latest
vear. Fublication is prompty; in fagt early in 1987 there became
avallable a publication going up Lo 1986, & summary of the series
is published also in the Statistical Yearbook. We had to  keep
Prack of the continuows updating of information, especially tor
the esarlier vears for which not all issues of the MNA series were
available to ws. Further, in 1977 the SNA was moditied and  the
Statistical Ggency shifted to the new svstem. Fortunately we
could oghtain dwring & visit to it & copy of a special issue which
re-petimated  the whole series over tha period 1989219746 on the
hasis of Lhe new sve The e bmates coverad both  banks  foe
19821986, and  the t Bamk only 19467 onwards. The  Ageney
supplied us also with summary btables (niseographed) for the main
national accounting aggregates over the period 1932-1985,prepaced
i connecbion with the forogiation of the new olan. IhLE ez | pedd
in checking on the continwity of sstimates obitxined from PITE L O
imsues, abt  least up to 1980. More recent vears wars ohecked
against more recent issues of the MNA series.

fir the other hand, the Central Bank reproduces a sumnary  of

the irnformation in its "Monthly Statistical Bulletin”. The BHank
also published recently a special issue of its "Yearly Stabisti-
cal Serisms” for the period 1964-198%, in commemoration of the
twentieth  anniversary of its establishoent. This issue coversd
the main national sccounting agogregates and helped to cover gaps
in  the updating of inforsation obtained from a nueber of  issues
of national accounts documents. Further, the Bank also atteopts
10 rmmntJﬂ data on GDF in constant prices, and the 1ateﬁt hase
£ : L7, For song time we relied o odits Mol
Mm,{J relating to November 1984, Later on we had accass o hhe
more ressnt s 2, NMolume 2X,  No.o 2, of February 1987, which
carried up the series in constant prices up to 19830 whereas they
stoped before at 1983, The Bank 's publicabion gives also indices
ot wnit value and unit ovolume for sxports and imports by malor
HITC  groups with 196% as base {(which ie too far back ). Stariting
January 1987 it shiftted the base vear to 1980, Indices for groups
for  preceding yvears were not recaloelated;  they were simply
prorated.

H€QFMA1|WH on final consumption is relatively detaiied.  The
E 5 an anaual breakdown of domestic exoendituwre (hou-
uﬂd fourists) by commodity groups.  Forooost o of  livinog,
exist from 1967 onwards. The base vear was continuously
. from 1967 to 1973, and finally to 1980, Indic o
individual groups for preceding years werse prorated, but weiahts
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wers updabted in each case. Annusl estiambtes of GFLF breakdown by
tvpe of assets are given in current prices. Apart from alleocation
of BECKF to private and public sectors, there exist no astimates
of  investment by production sector.{(#) Further, there was no
estimate of the capital stock, either by sector o overall. This
is also coupled with absence of esimates of secorial  capital
coetficients, even in plan documents: the latest nob axcepted.

Lately the 1986-1990 Plan document gave data for sons ot the
aggregates in terms of 1980 prices for the period 19901985, and
for foreign trade aggregates only in cwrent prices; whileg 1983
was setimated aleo in current prices. Thas the document failed to
provide complets sets of estimates in gither current or constant
prices. Hesides, it lized data which were still preliminary
for 1983-198%, and wers mnodified in more recent NA publications.
We had to  rely on those data for some Cime whioh causad Soms
Ctrouble eespecially as we decided to ra imats series  in 1783
prices, This promplted resort to oore updated data as thsy hecans
available, which meant a revision of the whole
Both in cwrrent and canshant pricas.,

e most Lmportant of
. Tha HMF sstimatss

O her sOuross Wera
which ars publicallions ﬁ% T
ioublished in the IFS) are usually thoss of the oountry dtsslf.In
canes  whare the base vear is shidfbted (usually Bvsery five ygars!,
the previows price indic and sestimates dn oconstant prices  wera
gimply prorated in thelr totalities without any attanpt Lo recons
Bider eoven broad components, which is guite misleading.  0On the
gther hand, the #Horld Bank esticates. mepecially  In country

[ B included some effort to brush up data in the light  of.

ralated information. One source that proved of some help was the
seriss of the IBRD = "World Tables". The first issue of  this
sories (that of 19763 gave estimates of GNP and final expeEndl -
ures in constant (196%) prices for both Banks up to 19730 The
latest (third) issue gave similar estimates, as well as sshimates
¥mr value added by broad sector for the period 1971-1980, with
1975 as bhasa.

Me made it our First dobh to try fto bulld up & cobherent set of
setimates both at current and oo fant prices.  We chose Lo use
19685 a8 & base, although it comess ab the end of the saries. This
was decided with a view to relate evervihing to the vear which 1s
corsldered 8 & base for cwrant planning activities For this
purposs various  price  indices wers re- Fimated with 19895 as
base: cost of living, forgign trade, BNF, value added by sect :
ard final expenditbure, wusing the maximum detaill that the publica-
tions perait. The Central Bank's estimatas  in constant 1975
prices  for  bhe vears 1975-1983 wers ronsidered as  a  starting
point. For the samse and previous vears, particularly for the late

woative Model for the

(%) Cfe, BuQ., W.HMikhail o
Jordanian Economy. In 17 (198B5) ,pp. &7 88
Cambridge University allv [ 67. OF. Mikhail was
then a UN consultant to the Juraamaan Mirmdstry of Flanning.

ié

L7



sl xbles, ITBERD estimates were consulted, and in cases wherse data
referad  to both Ranks, their relation to the East Bank data was
wzed to obtain.estimates for this latter. The same procedurse was
also applied to the vear 1964, when lagged values of some variab-
tes  were needed.  Further, refersnce was made to the ENI-OAFEC
timates in connechion with their joint study @ "The Interdepnebn-
jmet" {%) which gave sstimates for the period 1968-1782

IS o ]

Financial and monetary variables are neerded to compleément the
pictwre.  National accounts  treat fiscal variables differently
from Fliascal acoounts. B have tried to tie up the two sets toge-
ther by starting from the government revenus data and use the
"ether indirect taxes" iten to match them up. This enablasd us to
include government revenus in its fiscal definition, which proved
usedul in some government behavioural equations.  This will  also
ernable planners to include fiscal targets (in current as well as
ant prices) im btheir plan formulation. But the monetary part
Thare do exist some studies which attemptaed
wbing moddels for the monetary sector, and bving it to the
o, (887 But the expansion in this direction  reguiced
Loe-formation possibilities than the date could warvant,

hm indicated in the next paragrach. Ons serd s howavar,
of importance to our exercise, nanely that of comima ol @l
credit to the business sector,  This series wag btaken  1n
stock sense., which relates to credit oubtstanding at the end
ol ovear. We caloulated averages of  begioning-of-yvear  and
-yEar values Lo approximates the level for the (nidedle ot
Lhe) wvear. These averages were deflated by the GDF at factor cost
deflater +to  obtain thelr esstimates in  constant prices. This
saries proved useful in many Cases.

{20

1 mowre Tl

The esercise of building up deflators and deflated series,
i cases whers information was avallable, has to be  taken
reservation. SBesnseally speaking constant-price estimates

uuhllwhod by ths Dentral RBank and guoted by other sowces are

: ot cost-of-living indices. Since these represent marbket
(lﬁk“ll) prices for total supply of goods and services, Thay ars
pverwbelned by prices of ioported goods and by market relation-
whips which wield them wnsabistachory for assbtimating domestic
valus  added  in corstant prices.  Some attempd has been made  to
clhack  these seriess and Lo examine the consistency of  estimates
made from the prodoction side and those mads from the swpenditurs
sicle, wsing sowoss and s balanres. This alseo helped to avoid
statistical discrepancy items often figuring out  in constant
orice series sstimated from both sides independentlv. Such  dis-
crepencacies  are alwave a nuisance to model-builders.  The same

anomi o Models Iods Jordan”

pEdl e, ., folesb Rhalil Haddads éq_ﬁCﬁﬂQmerif
Jordani s CHIEHNY W Fr.D. thesis
1979,
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remarks apply,  @ven more strongly, for other variables for which
we abtempted building up separate deflators, although they helped
to close up identities of souwrces-uses checks. One major diffi-
culty  was  encountered s oa result of this sitwation. It was
difficult to introduce price eguations, although price effects
proved bt be sionificant in some cases as will be seon later. e
Mad to remain satisfied with the treatment of deflators either as
eiogenous or as satisfving evident definitional relationships. The
final balancing items, such as savings, have still to be consid-
ered as including statistical discrepancies. Thies led to distor-
tions of soms obssrvation points, but the series gensrally exhib-
o:Te =T staple trends. Ne consider that the outcome is suitable
for ouwr purposes, thoogh further investigation is warranted.

Estimation errors are not limited to series in constant
prices. feliability of different componsnts of the national ac-
counts differs according to availability of statistical souro
artd same variables serve as catch-all-areors when they ars
matsd s residuals of national-acoounting identities. It will b
n later that, @.9., net lansing variables, swffsred from this
U B E T ET O This @makes it cdifficult Lo apply timation methods
Traating  obssrvation sreors by means of considering somse serles
Within ths same set of accounts as instrumental wvariablss. Thers
is no assurance that their observation errors are independent of
b of wvariables for which sstinates ars made The cams wowkd
apply for other simultansnus-equation technigues which boil  down
o introducing  song (predeterminsd) variables as  instrumental.
Such technigues may be nore accessible in rather limited oodels,
but ot te ow case wherse the model attempits at  covering  all
af the Scornomny.

Ubservation greors may be also autocorrelated. In some Cases
mhatistical sstimabes ars obltained theouglh interpolating or exbr-
apalating  information obtained for scettered points of ftime,
@.0., population censusses, or industrial swveyvs. In S0me CaE86
snoh infomation suffers also from incomplete coverage. One case
is werth  menbtioning here.  For the few abservation points  foar
which surveys exist, emploveent figures by sector are mizsing or
mi sl aading. Interpolated  data published in some sowrces do  not
tally, and the process of interpolation itseld introduc sy sha-

statistical errors. We have also attemnpted to extand  the
s of interpolation in order to snsure the continuity of the
sectorial  smployment estimates and their conformity to  overall
eaployvment figures.  As shall be seen later, this warranted the
intracductidon of dammy variables for some consecutive yvears, as an
arpresslon of the bias arising from the Drotess of interpolation,
Lrough thie relevant periods differed from oneg case to another.

Orme  obher grave issus is that the country lives the Middle-
East problems'throughout. Apart from direct maior events, such as
Ehe 1967 and 1973 arab-lsrasli ware, g had beesn sonme posi-
tiwe, as  wall 5 negative sffects of the open-ended wars  in
Lebanon ancd the Buif. This meant that some breabs may have  bsen
inwelved, and  that ewternal factors plaved an important role in
“+the behaviowr of the sconomy.

o
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The period covered by our sstimates starts at 19467, and this
ie for two reasons. Firet., 1in 19467 the country was subject to an
Taraell aggression which chopped it into two parts.Since then the
independent ares is confined to the East bank., Sscond and accord-
ingly, statistical data published since that date relate to  the
East Bank onlv. Orie may observe however that interferesnce with
tdata arises from this state of affairs. For  example, external
transactions  cannot be always attributed to either Banb. s i~
at the balanoce of pavments deal with bthis aspect within the
~ard-ommissions conmponsnt. However , this component is tota-
Ty dincluded by the Statistical Agency in the estimation of  the
capital account of the private sector, which calls for scorutiny
Tof estimates of obther conponents and of the underlving statisti-~
cal aggregates.

It dis worth mentioring hers that the information includes a
rnmumber of input—-output tables for bhe sountev. For sxanpls, thsa
Statistical fAgency produced tables as far back as 1968 (and that
relates to bothh Banks). 8 oore recent study was mads in 1979 by a
consultabtive +irm - Dar Al-Handassa -~ on bhe basis of & deteiled
industrial survey.  Fors rscently.  a LN msultant - Dir. William
Mik L1 - produced  ancotiher table For 19 o e bhas ot that
work,  using mosztly office technigues. (4) Mg has also glven esti-
mat g petficients in 1 ms of L% T caloulataed on the
bagis of the 198% cosfficients bubk allowing for somse preliminarcy
nrice indicators for I:hq i orelation to 19930 We have experimen-
tedd with those cosffilcients for 198BS, in an attempt to obtain
gsectorial production functions,  thus bridging the gaps in natio-
nal accounts data. Babt the brial met with two difficulties:

#  First, the assumption of complste complementarity between
domestic production and imports neibher fitted ths data nore
did it =suit the purpose.

#  Bmeond,  the actual price changes produced & someswhat diffa-
rent picture from that displaved by the given set of cosffi-
cients.

Accordingly, we decided to update the table for 1985, using data
avallable on national accounts and forign trade.  The attampt is
orly  tentative and is included essentially Ffor illustratbtive
EILA [0S . We used & more concise btable to avoid superfulous
Migher degraees of deﬁlt not backed by sufficient factual informae
tior. Manuwfachw ing industry was represented by seven rathesr than
24 sectors;  electricity and water by one, and bhealth and educa-
tion esctor wae included with obher 4wwv1rmﬁu wWwhich ussd to be a
catch-all sector bsaring the burden of balancing the tabl Thi s
brought  down the total nuober of sectors from 3% to L. Data on
intermediate consusption were based on those published 1in the
national accounts, WhLlP the allocation of sxports and imports to
the new sectors was orn a&n investigation of the information
given in  the 1?95 £ of the Shatistical Yearboobk. The 19835
tabls was st, im teros of 1PES pric wsing the indices given by
e M}lhuji¥ then reducsd bo the 14 Lors in order to have  a
'l:l]i—'\ J(Jr.dm
Amman

£ e

ﬂLuylrt I.hiﬁ:'mww

19

i
L
!
I
i




praliminary set of estimates of the coeffirients in  terms of
domestic production rather tham total domestic supply. An itera-
tive method similar to that adopted by that avthor was applied.
For this purposs a routine was developed on the badis ot the
package “Lotus 123", refered to before. A few Founds could  in
fact bring the table in order.  Throughout the process owr kery
variables were the 198% data for domestic production, wvalue
added, exports and imports by sector. Dther control fioures weres
values of the totals of final demand components. ince the change-
in-stocks estimates were not available on a sectorial basis, they
might have led to some srrors in other parts of tha table. '

However, we found it too risky to base ow model on a double-
shakey basis. the 198% table and the 1985 table derived from ib.
Ir the absence of such information as indirect taxes per  sector
sentially the manufacturing industries) and other relevant
cata, there was alwaye the danger of carrying forth the base-yvesr-
y ' wrrars to the fubtwre.  On the other hand, even (8 we

st inpui-cutout production functions, we s Ll lack the mes
to construct  investment funchions.  The most familiar  fype  of
models 1 demand-bassd.  Me bave still to build  up
demand and its sechorial braakdown. We

e ded to take a short-cut by building up  sectorial
which express valus added ss a funchion  of relavant
vppes of Fimal demand wsing historical (naticnal Booounting) data
abhaer than cross-sectional (input-output) data. This leads to oa
vifice of the sectorial detail, even when compared with  the
abridged table. The input-—output table may be used as a subside

iary to check some resalts, or to obtain more details.

Thus  we had to fall back to an overall production function,
which orompted ssimation of both capital stock and employment. We
may  say & few words hers about the series of the capital stock.
Having ohtained estimates in constant prices, we built: wup a
serims  of net investment in 1985 prices. We then centred two
fiva~yvamr averages of GDF, one in 1969 far fhe firaet five years
of the series, and the other in 1983 for the last five vears. ez
then calculated. the incerement in GDF hetween the btwo poinks  on
the basis of those averages. We added up net investments for the
vears 19681988, and aszsumed a lag of ong yvear baetwsen investment
ard output.  This gave us an estimate of a capttal foutput ratio,
which was applisd to the ceatral vear, 1976. Again we used a
centred five-vear GBDF average for that vear to  estimate it
inittial capital stock. By means of the net investment SR EE, We
somputed bthe serisgs of capital stock backwards, and forward. The
averane  for bthe whole period gives a capital coefficient of 4.8
witich does not look unacceptable. However, &5 mentioned betore,
the cosfficient waz larger in the first part of the period,
shing its hdghest in 1973 when it asounted to =12, Tt reached
a  minimum of 4.0 in 1980 and started to rise  again with  the
i W in economic antiviby (due to sxternal facto
safore) to becoma 4.7 in 1985, In fact bthese values diraw
attention  to  the pattern of growth retflected by the GDE
2l . It ie svident that the country had been deeply
ted by Lhe two Piddle-East wars, and other related svents.

Y
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The 1947 war greatly depressed the econmy in 19467, and conditions
slackened until the early seventiss, with some retardation in
1970 due te the internal conflicts during that vear in Jordan.The
Drtober 197% war again affected the economy for the two  years,
1975 and 1974, After that the oil-boom, accompanied by the bhegin-
nings of the Lebanese Civil War, uplifted the economy up ko the

garly eighties. From there onwserds the Gulf War then the recent .

0il recession took the lead. Such extraneous non-economic factaors
would certainly overshadow the straightforward statistical estim-
ation process. They, and errors in data compilation (which some-
timms  tuwrn to be svstematic) warrant fhe introduction  of dummy
variables, for the time points and periods mentioned, or  with
s | ag.

The series for employment raised some difficulties. As menti-
ored before the whole labow force and emplovment scenary ralses
a lot of guesstions. Participation rates are published in a number
of sources, 8.0, the IBRD World Tables, Country Reports, and
Developnent Reporlts, as well as the recent plan docoment. Series
tori el emplovoent are published e.g., in ESCWA's Statisti-

For oz

mal  Yearpooks., Field data exist for some vears as a reswlt af
howsehnold and Labow surveys, namely for 1972, 1975 and 1979, the
fabter being a population census.  They may be considered as base

for  intervening years estimates, in conjunction with data from
other Lvpes of surveys, (.., ,ohe various industrial swveys for

lishments engaging % persons or nored). Out of these bits and
zoam: sstimates could be built up, obssrving consistancy.
the procgss we had to adiust total labowr force and rates
of participation, with reference to the bench-mark data,including
the plan estimates for 198%. Rates of unemployment mentioned  in
tha plan document for thoase bench-mark vears wWers interopolated
whing to arnual esmplovoent estimates. These estimates were nsed
o adiust available series of sechorial employment, by means  of
prorating. Account  has to be taken also of the available estim-
stes of JdJordarnians abroad and of sxpatriates in Jordan.

Ore mther series is worth mentioning, namely the one for the
level of activity in the Gulf arsa. Since many variables ssemned
to depend on conditions in Guld countries including lrag, we hrawve
built up serigs for BDF, esxporhks and imports in the =iz GLO
countries, and for thesm and Irag. For soms countries data were
ot available inm the garlier vsars, and we carried back  theirv
sgries using those for other Gulf countries.  Detas for lrag  are
grltencdaed For  198% on the basis of the information given in  the
"igint  Arab Bcornomic Report", published by the Arab League and
furalh Funds and Agencies. The estimabes are expross secl in herms of
SR e, This unit was prefersd to deollars since it pives a clossr

represantation  of the bases for exchangs svalems of mwost  coun-
involwed, and the exprassion of their command onn goods and
iees in the world market, since its composition reflects the
s of theidir partners in trade. Tt has the further advan-
of being the base for the rate of exchange of the Jordanian
Dirmar. 3t im interstino to notice., however, that ths uwse of
saries in terms of dollars gave closer fits for cases whers  suach
seriss were relevant. Further, the inclusion of Irag doproves fhe
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results in those cases. Similar remarks apply to cases where this
s@ries had to be used in constant rather than in current terms.

Gulf GDF in constant prices dessrves some discussion. It is

“known that the traditional detlation of ail-countriss’ GDHF leads

to low, or even negative growth rates during periods of high oil
prices. But those ares the years in which those countriss do have
larger commands  on goods and services through the world mar kel
due  to their larger nominal incomes. And this command is  guite
relevant in the case of those countries owing to the predominant
role  of  both exports and imports in theicr sconomies. It was
decided, therefore, to deflate BoF by the deflators of imports of
those counbries, thus applying the "capacity-to-import® concept.
The resultse were rewarding. It is interesting to notice that GDF
thus defined proved more useful than deflated imports themselves
in cases which would djustify using Lhem.

another estraneous series which was reguired for  estismation
of investment income from abroad was that of interest vields. We
have deflated the oredit incoms by an index of & relevant variab-
le namely the interest rate on ewo-dollars in the tondon mar kel ,
witi oh cllsd other choices. The debtor side was deflsted by the
chpme st rate of interest. which showsd ma iral changes during
the  period. It is inter ting again Lo notice that  the doilar
vaiue of this intersst rate proved to be sore wssful  than -its
alue in  terms of SDR's, in explaining the investaent incoms
hoab ] e

This completes ouwr exposg of the data used in building up the
model. et wus now turn to problems of estimatian.

L



The previous discusston indicates thalt the modsl to be elabo-

rated is essentially a national budgeting model which is tailored
within the available degree of detail that could be obtained from
published national accounts. It serves in considering salternative
scenarios  at the initial planning stage, and later on helps  to
check on the consistency of the components of the more detailed
plan. It rcan bhe also supplemented with inpub-output  analvsis
using the table which we tried to build up, or some sore refdined
table. I may be stated here that only selected accounts of the
complete  standard svsbem are built up  and  published., Further
relther the business ssclor is differentiated from othser  wsers
sectors, nor is the hovsshold sector treated separately from the
prrivate sectaor. This puts a Llimitation as Lo what we can proogosa.

i the other haﬁd?"wm have attempted to link togethsr series
in constant prices using diffsrant basss. While doing b )
fourng out, as mentioned befors, that sons of the published
Ba., For foreiogn trade andt value and gl of iiving categoris
airer not recaloulatsd when the base 1s chan 1 @ omualtiplication
by a proporbtionalilby factor s simply wsed. To bthis we add. the
fact that appropriate deflators are genrally lacking., Theretfor
the s et Lo rec i

=T

=1

]

- oall series in constant prices to hthe 19
base is only tentative. Bub we found ocut that sguations for some
variables have to be esxpresssd in cweent prices, while others
are betbter introduced in constant prices.  Thus owr attemnpt gave
us the freedom to wuse the relevant series as each case warranted.
Howsver, this recessitated the introduction of price series, not
maraely as deflators, but also as an integral part of the system
of  eguations. Again for the same ressons and for the fact  that
price-formation data are lacking, we had to consider price series
@ither as  ewogenous, or sabisfying defindtional egueations of
variables in constant prices.  This bripled the size of fthe model
ap compared with one built solely in terms of constant prices. It
alsg means that in the planning shtage, application of the modsl
reaulres  some  assumptions  as to the futwre behaviow of  the
prices of diftferent categories., The assumption of constant prices
is one possible sclution and doess oot cortradict the structure of
tie modsl .

This treatment of prices introdouces nondlinear-ities in the
mezclel o Obher nonlinsariti are snocountered in cases where ratio
of  one variable to another, such as relative prices  oF ot e
ralative variables, @.¢. . incoms distribution defined as the ratio
of  oompensation of emploveess to net domestic product at  factor
[ F W Srobhar  sowree  of nenltinearity is  the introduction  of
logarithms of some variables. This has arisen with r -t bt the
agroaduetion Fonection az will be demonstratsd soon. it mav bea
mentioned  here that logerithos wers tried in other sases, Dot
autconas did not confiem thelr relevanocs,

o

I this conpection we may add few remsarks concerning  the
homscedasticity property of distuwbances. Over tisme the values of

%, .




practically all variables have risen from small  magnitudes to
guits large ones, sspecially in cases whers current prices  or
price variables were wssd, The assumptions of constant disturban-
ce variance means that the relative magnitude of disturbances
falls down as time moves on. This brinos about the unavoidable
state where predictions of the valuegs for the early points  of
time may deviate considerably in propoctionate dimensions. This
may be acceptable if we consider the estimates from a contidence-
region  rather-  than poirt-esstimate point of view. Buh it still
means that these deviations may be carried over for futuwre points
through lag effects, when we zalve the model for the whole hnisto-
Fical periocd.  Two things have to be borne in mind here.  First,
any  assumption of heteroscedasticlty has to be based on theorsbti-
cal grounds and dealt with accordingly.  Second, there is  no
serious danger of prolongation of (relatively) large shifts  +from
the sarlier points onwards, §if they actually Fulfill the assump-
tion of randomness, i.e., the abssnce of ssrial correlation. The
noint will be considered later when we disols model  walidation
probplems. Loegarithailc transformations,.  of theoretically warrace

may reduce the depact of largs dndbial  devi cris. Rl
siong  which  dustifisgg their consideration did not substan-

Tl

tiate a case for thsm.

Seme variables wers found to be wholly furnctions of predetar-

mined variables, which was & help in the grocess of simultansous
smlutiom  of  the model as will be shown  later. in somge Ccas
lagged wvalues proved relevanty bul there was no indication of a
lag beyvond one vear (#). Un the obher hand, it is of the naturs of
the  economy  that many basic aspects are in  fact funchtions  of
outside factors. In & sense it was & blessing to find  that a
variable such as the Gulf BDF could sclve many problems. Besides
cases whare it has clesar causal effects, it seems to play the
additiornal role of repressnting the gensral level of activity in
the rest of the world, thus solving a difticult probhlem of data
mutimation. Ow resort to a deflator baszed on import prices  was
found  satisfactorv. The variables truly sxogenous to the whole
svatemnm are the GBuld GDF and the suro-dollar interest rate. How--
ever, the list of prdetermined variables was greatly sxtended as
a result of the larae number of price variables treated as sexoge-
nons. fe may be sesn from table (3, besides the 44 dummy varisb-
les, a time trend variable, and 17 exogenous variables, thare are
Z0 deflators o ratios pf such deflators considered a5 @XO0GENOWS,

bringing the toital up to 92, Furthsr, there are 4 lagged values
of exopenous variables, as well as 23 lagged valugs of endogenous
variabhles, which lsaves us with 128 endogenous variables, some of
which  are deflators left for estimation within the model. Tivi s
size of predetermined variables made it difficult to apply tech-
nigues  esuch as the Lhree-stage-leasst-sguares method to Limate
the paramaeters of the model. The number of predetermined variab-
Les i the syetem by far esdceeded that of points of observabtion.

e

ibhuted laogs whb

ch i vl ve

b be relevant in many cases. Bub they also are reprasgsnled
by a one-vear lag in the regressor dhself.
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While this practically solved the identification problen for all
eaquations - abt least for the ordse conditions - it limited ow
choice in stdmation Teohnigo Ly

Irn general, the OLS method has been adup?ﬂd This is dus to

thres reasons First, it is not afd el v bthe largerness of the
pumber of 0 predetsrained variables in the svedem. Second, the
method 1s suitable for predictive purposes, which are kev to owr
needs., Third, the method is " Aignt for undertaking a detadled
examination of alternabive formulations.in many cases, auwtooore
tation was observed, and this called for erxamination of  its
eftwets on parameter estimates. On the other hand, dae to el ther
irragular  svents or to statistical anomalies, Lwrtain polrrbs of)
obgervation bave to be treated separately. Dummy variables have
to be introduoced with an eves on the meaningfuloess of  cssalbs,
valuegs accounted nobt onily for possible shifts in bhes B LA
£ but also for large accidental observation errors in
mating the variables. For puarposes of strict structural estima-
tion in the futwe, the presscob exercise may indicate possibilli-
ties which showld be, in the final analvsis, gsoverned by abiding
to the substantive needs of more sophisticated techniguss rather
than merely observing formnal rules,

in selecting dummy variables thes following rules were gesne-

¥ u

rally adopted. First, possible nﬁim%@ of break {g.0., 1967, 1970,
1975, 1975, 1980 were given speoial attention. The end part of
the series (1984, 198%5) was also granted & chancs, on the basis
af the fact that its statisgtical sstimates are still provisional.
Second, cases such as employment, where it was koown beforehand
that evstematic srrors existed over a number of consscutive vears
were treated socordinoly.  Third,  iw cerit was based  on bhe
assestenent  of the bahaviowr of the coefficient of determination
and  that of the Durbin-batson ratio. T+ rnig further  meaningéul
auplanatory variables ssem warranted, we start by introduacing a
dimiy variable of valuwes 1 and ~1L for the pmiﬁf% that sxahibit the
largest positive and negalbive de Liqns. I+ the it &bill oalls
for further conslderation, the per valusms or thoss of Q.5 4+ o
=1 wers dntrogucsd for points that so reogudred. e process has
to be limited to the lesst numbse of podnd ofF time, which proved
generally so except in the case of public iovestment incoms  feom
abroad, whose wplanation was found confinsd to past suro inte-
rest rate since no other meaningfual variable wae found  shtabisti-

cally significant. I doing so we have to watch the behaviowr of
the cosfficient sstimates as well. It should be mentionsd  here
that a single largs deviation may affect the value of the Durbin-
Waltsorn coefficient  considerablv. The set of points o for - which
values of  the dumny variable sre introduced is the minloiun one
that improves the values of the sentioned two statistics, and at
the same time doss not lsad to dislocations in the estimates of
the paraneters. [F such dislocabtions appess,the whole formulation

]

(#3} I+t is nmL Clear hmw uuuLd O Mlkhali ln i mﬁﬁei fmr;ﬁﬂﬁa

in p.lé, could apply

to 11 ohservation points using 12
nredetermined variables. :
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ot the souabtion has Lo be considered, since this will be taken to

imply  that the sstimates are functions of stochastic rather than
svetematic elements of the variables. This method has helped us
te overcone at the same timeg the difficult issue of estimation
with sarially correlated distuwrbances. But it has one clear
pitfall: it is based on results of successive rounds of sstima-
tion which casts doubnt on the degree of confidence usually based
mrt & priordi selection of variables. It showld be mentioned heras
that the procedurs was only adopted after & painstaking examina-
rion of alternative formulations of each eguation. that sometimes
amounted to several tens, and dropping them either from a theore-
tical point of view (e.g.., unacceptable parameter axtimates) o
from & statistical estimation point of view. The practice of
wsing both positive and negative values, and the introuction of
valugse of 9.% was one wavy out of the need to introduce more than
are dummny variable in the same sguation.

In Mis atorementioned study (Footrnote p. 16), Dr. Mikhail was

ronescious of the fact that developmsnts at the end of the nisto
rical period were oaore relevant o the purpose  of  predicbing
Further devliopments than those ab its beginning. He introduced a
A ! o of weilghts whose end value was wnity, to be
variables in tha model. Esxanination of pradictions
[EE A : imates Led him to settls on e welahlt of
¢ mmarnt that values of the last vear resceived & weight
ofF 1 of the preceding yvear 00985, and the one mefore its
srparae, 0,970, and so on, wuntil the beginning of the series whose
wedght was 0,840, T4 thess weights were applied to our data, 1967
would have received a weight of 0.773. This method has its iopli-
cationg for the disturbances, since it automatically invoives the
assump~tion that weights correct for heteroscedasticitys other-
wise the method of estimation will be ispaived. It ie difficult
£t accept  that  this holds uneguivocally for all gruations.
Further, it dogs not deal with cases whers extraneous factors
produced  shifts in the esguaticns, which still left a nead for
introdeeing dunmy variables in some cases. n the other hand, if
we epply the idea to all variables in theilr linear ftorm, welghts
will automatically disappear if ratios or logarithms of variables
are inteocdacsod. T the basic motive was bo allow for decreasing
reliability of observations for prior points, such an assumpbtion
could be accepted.  But it ds difficult bo assune that  a s
"atructuwre” of an economy kespe changing over such a short period
in this continuous manner, and for all eguations in the systen.
Theredforse we decided against sdopting this treatment.

L
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Throughout . we shall use a system of notation of four places,
the basis of which is explained in table (2), and ite details are
givan in  Table (4) in alphabetical order for  sasy refersnce.
Table () gives the list according to the order of comput st ion.,
Thiz order will be explaibed in Part IV on Podel Validatioan. e
cie
cross redErancss.

The +ollowing sections will deal with eguaticons of the swvsten

Pded to maintaio the numbering of variables wsed there to ease

arding to the five majior components sentioned Bafore, ramely:




a) Domestic outpub: overall and sectorialj

Domestic sxpendl tures;
The sxternal sector;
Tranwsfer transachtions: and,

Labour forece and emplavesnt.

T

oo

I11.a) DDMEBTIL OUTFUT: ~

The @ attempt to build up production functions, For the whole

gconomy and by sector, faced data difficulties. Input-output data
ware nmot reliable  enouoh to assist in building up sectorial
functions. /ern iF we remain satistied with the inplicatiaons of
irput-oukput production functions, they are confined to sernndary
inputs, and more  is needed to deal with the primary  factors,
bevorg  the distribution of value added. On the temporal side,
data on tohal capital stocks, as well as sectorial capital stocks
and sven investments, or sioply capitel cosfficients are lacking.
Inpuk—outpul tables contain a breakdown of gross capital forma-
tiom, but  this is from-bhe supply side rather than the demand.
Thears iz neesd o sxtend the inpub-oubout table to & smore oompre-
hensive "interdlow table”, similar to that constructed by Hagnae
Frrisgoch im0 “airo Channel Model in the @sarly sixties. But
i wonsiel reguire setensive fisld work which can ba anly iople-
merited by bhe Jordanian authorities.  On the other hand, besides
the limitations slresady obssrved regarding  soplovoent Figures
thare is no ssoborial or overall series by profession.

o

1]

& osolution out of this problen was sought along the following
Timmsy
% First, an agoregated production function was estimated. This

imposed the need for censtructing total capital and  employ-
ment estimales. :

¥ Bepoond, demand-based sguations for value added by sector are
constrocted. These represent analogiss fo input-output prod-
votion-decigion functions in response to final  demand. But
bhey  have ©the merit of being based on time series and of
thedr Flexibility in introducing other factors as well.

#  Bince there are 9 majior sectors, this invoelved 10 sguations
aunpngy wbvioh an didentity erists.

L ral walue added pre tihed an sxcepltion owing to its

BV b exogenous (climatic) factors. The attempt <o

rmpldca it owith a Z-vears moving average using  information

or both 1944 and 1986 (which became available vecently)

proved useful  in the case of eaplovment but not  in the

squation for value added. Hence we decided to use the above-

mentiored identity in estimating it

# 0 8n muplanation of tobal intermediate consumption was  given
in  terms of GDF. This is a gross aggregabtion of the whole
input-outbpot mabteis. The variable and its deflator were reg-e
uired in other partse of the aodel.

% Msing this  latter and BDF at market prices we obtained  an
aubimate for  total dosestic  production, whickh  was  also
nmepded in obther soguations. '

4"'



Functigns -

Far the purposes of estimating this function, we had to build

up  series for both capiteal stock and total emplovment as  indi-

cated
eauat

in Part 11 A attempt fto include both variables in  the
o indicated Righ  malticellinearity which rendered the

estimates of their coefficients unacceptable. A correlation  of

0.97

existes bebtwsen them. ared if their (linsar) relationship s

correctad  for a shift witnessed for the period 1973-1981, the

correlation cosfficient af

yroaches unity.  This situation is  not

wrfami Liar im similar cases, and alternative solutions ars S gE -

sheds

Ir his model for Jordan, D, Mikhail droped ong variable and
maintained capital only in his (linear) sguation, since he
doubted the reliability of the employment series. In  doing
that ke started from bthe GBFCF estimates, and from ths assum-
ption  that 1974 may be taken as a base being considersd as
close +ta a shtate of steady grawth. He left a constant rate
of depreciation to be estimated within the function itself.
Iri fact he sselected a valus for it which masimized the
cosfticient of determination of the production function and
the investment functions. This gives ne asswance of & mean-
ingful sstimation of elther w papital stock or the produc-
i fune ibme] : phasrwvied that his proceduars
produced  a  marginsl capital/cubpot ratio of 1.41 For  the
whale period af imation, vi.z. 1968-1978. If either vari-
sl e : to be selected, emplovoent sesns to give & bebter
Fit., This may prove useful in dealing with the ginp L awment
propiem, crucial to the Jdordandan sconomy, put it deprives
rhe model from the dynamic mechanism which sets the pace of
development of the econooy over Time.

Bn alternative approach is to introduce a priori  restric-
tiorns on the coefficients of the two variables, taking into
cansideration  Lthe properiies of the function selectad for
estimation. One way of doing this is to give the coeftici-
@rts of the two variables preselected values in the light of
e etical considerations, and with reference to  similar
rases.  Thus in his study of the YAR, Mr. lLucas assumed &
value of 0.5 for the cosfficient of Lnicapital) and another
ofF 0,75 for b {labowr) . since thesse values are corst dered
tne be "commonly appropriate valuss" (). He also anserted
that obther plausible valuess have nobt ouch gffect on  the
resuit, which is & natural outcome of the strong ool Linsear-
ity bebtwesn the two ssries. _

another, and & oore rigorous way of doing that is to inteod-
wee  surh restrictions in the shape of relative weighlts  for
fhe two variables turning them into one, thus reducing  the
Lemue of estimation to one single cosfficient for  their

]

5

weiahted sum. Thus Dre. Marzook, in his study of the Sodanese

moonomy  took account of the propsrties of the Cobh-~Dougl as

odel for Jord
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function  which he wsed to n"preaa the production function,

whickh  assert that the (value of the) marginal productivity
of each factor is proporticnate to its share in GDF. (¥)  The
available information on GDF and on factor shares is used to
ensure that the values selected for relative coefficients of
the two variables are pertinent to the ecornomy under study.
The esstimate obbained faor the weighted sum is then free from
the restriction of constant returns to scale which is  impo-
sed in a treatment of the form suggested by Lucas.

Swlecting an exponantial form, i.8., & Cobbt-Douglas funchion,

we  derided therefore to adopt this latter approach. The imitial
gstimates gave a cosfficient of 0.540 for labowr, and G673 for
capital, i.e., a sum of L2135, indicating incresasing returns Lo
seala. This may be understood to express the observed ehift in
later vears from infrastructure activities to obher oroduchive
mere o s, ﬁﬁp@mially manutactwring industries. However, there were
indications of strong avtocorrelation of residuals. Introduction
et & dummy variables to account foro s shift ﬂbﬁPFVPd over the per-
iogd 1HFL-1979,  ralsed labowr T8 coetficient to 0,885, and brought
that of capital deown to 000 y  weeping tmtak at 1.218. This
iw an indigcation of twos things:

®  The high collinearity betwesn the two variables: and

#  The rmeed for investigabing obher aromie Factors bhat affe-

cted the domestic outpot, which may have been responsdb-

L For the observed shifi.
sl mesn obssrved in Part I, there are indications that T
of utilization of capital impraoaved over Lhioes, pringinag  the
fupction closer  to ite contours.  Hence we have to look for a
variable that sworsseses this fact. Tt was found that the level of
Bark  eredit bo the business sector deflated by the GDF clet L ator
ie a plausible expression of this state, arnd its  introduchion
proved ite significance. But this brought down the sum of the two
factor cosfficients to O.56, which is unacceptably low. (8%
Further, the significance of the factor cospfficients went down
considerably. There seemns Lo be aore collineaity. Again  the
introduction of a trend to express the learning process, ser e
to sufiter from the affects of collinearily. Attempts to  adjiust
BOF by means of the agriocultural ad justment factor, and/or I T
ding aovernment services, and the corresponding enployment, did

Foimprove the situation.
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To deal with the problem, we calculated the ratios cf compern-

sation of smployess teo GDF, and their average over the period of
— estimation, weighted by GDP at constant prices, we obtained a
Fatia of 0.446% for labows, hence another ratio of 0.530 for
capital. But the coefficient of the wedighted sum remained unac
ceptable, although the fit remained Migh. We had to assume a
coetficient of umity, leaving the effects of grale to De expres-
sed through other variables. It is remarkable that this lad to a
nepative coefficient for trend. There remalned nesd for s dummy
variable 4o the end vears, 1967 and 1985, which is aceoaptable in
view of bthe esceptional conditions of 19467, and the prealiminary
nature of 1985 sstimates. The function takes the foro: :
Lo (CIREY = —1.7917 + 0O.4&450 Ln (IEEE) + O 83E0 Lo (IKE

O.2721 L IECN) ~ 0.0258 EKTO - 0.11048 DREN (132}
with HID = 0. 9REE, D-W Ratio = 2,076
whers, &CD stands for the adiusted coefficient of determination,

arnd DWW for ths Durbin-Watson ratio, and the number of the eguea-
ig that ot the variable Ln(IRON) in the order of compubation
&Y.

The mowt o set deals with the sectorial breakdown oo EDE at

factor cask. This involves 10 sguations: 9 for the major sectors
selected, amnd & tenth for the item on imputed bank charges for
FRose sschors.  As mentiorsd before, the main rule hers i to
express  those variables as functions of finmal demand. However,
mach  variable dictabed the most suitable form for its sxplana-
tion. Thus: ' '

1} Value addsd in the mining and gquarrying sector is clearly

e

dominated by both phosphate and potash. The first is repra-
sented by the value of exports of phosphate al  oconstant
prices, while the latter, which became important in  the
mighties, iz reprasented by the production of potast. The
guarryving part iz less significant, ang i represented by
Pia value added in the construction ssctor, bubt with & one-
a0
O.7FRTT 0, 45910 FEF

b L. ARETOTRPE - OL0485 SCVRE

DM (987
AR = 0.992%, D= Ratio = 2.0548
il For walue added in manufacturing industries, final private

consumption was bthe relevant item of final demand. This may
be a retlection of concentration on Consumers
room for oa trend  variable, whose
may  be taken as an indication ot
b clomestic demand throwgh domestic

cored der el

A OERT YO e 3, FAE9 ERETRE 4 14,7856 DEVN (2011}

V GEVN = -5 G5
k Wi th BED = 0.9915, Deld Fatio = 2.1307
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iiiy VYalue added for electricity and water proved to be better

uplained as a function of industeilad production, but with
a strong distributed lag effect. This may be considersd as
an  expression of the fact that the production of  this
sectar is essentially capacity determined. The gouation ist
GEVN = ~1.7646 + 0.0410 SEVN & 0.8770 BEVNE + 1.46711 DEVN (202

with ARD = 0.99%90, RSV ﬁatim = 1L BAEH

iv) Construction: value added is expected to . be a  {function

mainly of investment. It was found that it is better exp-
lained by the construction componant of capital formalbion.
Apain a distributed lag is distinct, but in this case it is
much weaker than that for elesctricity:

GEUN = -, SO4E - 0,271 THER 4+ 0.3941 SOVNE ¢ B.9TET DOVN (2

wilh ACD = 00,9949, D Faktio = L.8903

v) The transportation sector was found to be a Function of GBOE
at market prices. Thers s etill room for demand o Faotor
throuoh the susports of obher servic sinme hLransoorbation
isw  bhe main producer, and its activities are poverned Oy

carditions in neighbouring countries. Howsver, this wvariab-
le appear-s wilth one-yvear lag. Obther sowsces of wvariability
ealls for a dummy variabls al ' '

BEVN = 9.8774 4+ 0,06567 IRT

5

Fricibg +11.9727 DEYN (204

with ACD = O.9955%, D Rabio = . 13035
Value added in this sector is also reguired in  current

prices using its deflator which is conslderad @xragenous!
GRVR = SPVYN s BV /100 _ LEOED

vid For +trade both GDF at market prices and imports of goods

play a role. These arg expressions cof demands arising feom
hoth  domsstic and external activities. Tt is important to
introduce  the imports term since they putpassed domeshic
oubput in their growth rate as had besn indicated before:
SOV = @0, IR0 4+ 0.1188 TRTN + 0.0352 IMEN ~11.077 DIVN (200

Witk _ SO0 = O.99432, Dl Ratio = Z.1404
vii) Finance and real estate are a function of Rousehold ocome

sumpt L On , sentially  through the real ssbtate componsent.
The obher variasble that exerted a significant influence is
fhe credit variable mentioned in the production  function.
This variable is included in the exogenous list, and may be
taken as an eupression of the financial activitiss oompon-
@rile

SEGR s BS54 ¢ 00417 HXCH 4 000513 TECN - 20,490 DEVH C208)

Wt on

With _ ALD = GLPEED, Dl Ratio = 2.044%
viii) With financial services go imputed bank charges. Rgain theay

Y
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were  found  to be a function of the bank credit variable,

bk Ehe relevant value of financial services is ong with a.
lag of one wear:
SIVN = —1. 14965 + 0.0093 KON + 0.8083 GIVNG + 2.7ETL DIVN (100}

wi th AOD =0 9923, D-W Ratio = 2. 1529
iv) The interpretation of services through total +inal con-

semption  reguired introduction of a one-vaar  lag. This
etill left room for a distributed lag effect, which may be
taken as an indication of the persistence of the activities
of ?hu,wvrwlcmb zectors, especially governaent mQTV]fF"
SEUN = E5.010% 40,0800 IXONE + 0. 4496 S8VNZ +17.0261 VN {1oiL)

with Atn = 00,9905, D-W Ratio = 1.9845%
%) The agricultural ﬂeutmr auuid pot be easily subjected  to

direct sstimation, even when adiusted the way we suggested
befors.  Hence we letft it to be estimated through the iden-
tity tving up GDF and its components. This gives teo cdetin-
itional soguations:

TREN = Ewxp ( TREME (12

AN = TROM - (SEYN + SOVH + SEVH + S8CUN - B8PV + SDVYN o+ BFYN -

GIVR -+ EBVRD RO
IIl.a~3)_Dther related Eguationg:-

On the basis of the sstimates of GDF at factor cost, & number

of related variables may be sstimated. These are:
iy BDF et current prices is required for other parts of the

model. For this purpose we use the deflator which is consi-
dered SXOQenous:
IRER = [REN % IROF /7 100 (124)

ii) Net Domestic Product at Factor Cost is atained theough

identities, using estimates of depreciation allowances to
e glven later:
TRPR = TRER ~ IRDR _ {139

TRFN = TROM - TRDH ' ) A (130
These together yield an gstimate of the deflator of this

variable:
TRFE = [RFR /S TRPN % 100 (1731

iii) HBimilarly Gross Domestic Product at Market Prices oan be

estimated using spstimates of nel indiresct taxes abt cwrent
and at constant prices given plesewhers:
PRTR = IRGR - GTHNRE L (1277
TRTH = TREM -+ GTNN ' ' (128}

T
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These two eguations may be used to obtain the deflator for

this variable. However, since we do not need it, we shall
not inclode it in the system.
iv) We may also estimate anpther variable reguired by the model

ramely total intermediate consumption. alternative foromuala-
tions which allowed for differences between groups of sec—
tors, ended with one which supressed it as function af GOF
at factor cost and a dummy variable onlwv: ‘

TYIN = 175,80 + 1.2212 IRGEN + PR%. 873 DXIN ' (1349

itk : : ach = 0.9951, D-W Fatiop = 2.03464
Assuming the deflator of this variable to be exogenous, wWe
may calculate its value at current pricves ass

(IR = [XImM % IXIF /7 100 (1354)

vl The above - eguations enable us to wostimate total domestic

production at hath constant and current prices.  Again g at:]
dedlator couwld be obtaingd it peeded which is not the :

TRFRR = IRTH + [XIN

IFRR = IRTH + IXIR | (1579

I +thite section we deal with Ytems of final demand for both

the private and public sectors, hence for the whaole sconomy. We
start by the consumption functions, followed by gross fired
capital formation, depraciation allowancas, and change in stocks.
in doing  that we have to shift from the concepts of domestic
proguct  to  those of disposable incomes. We shall define these
latter in terms of transfers which are to bhe given in detail in
section (IIL.d). '

ITI.b—1) Fipal Consumption:-

i) Household consumption is found to be a function of three

variables which nesd furiher investigation. The first is
the privabte disposable income. The equations for this var-
jamle in constant and curvent prices, as well as its defla-
o are defined in terms ot

# pet domestic product at factor cost, IRF, which im atte-

ibuted in national accounts o the private sector in Lhe
First stage of incoms distribulion. )

# Net domestic transfers behwesn the private and governmant
soctors. This involves transfars from the government  HBR,
fransters to the government, GHR, as wall as incoms tawes
G5TY . : '

¥ Net revenues from abroad,  HRX, which ir twen incwlde net
Facktar incomes, namaly investmant incomes and net workers

ances, and net transters..

remi T
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These internal and external transfer items will bhe discus-

sed later on in section (IIf.d).
Thus:
HREYM = TREN + HBEN -~ GHRN ~ GBTYN -+ HRXNM : (149

HRYR = IRFR + HERR - GHRR - GTYH A HEKR (150
HiYE = HRYR / HRYN ® 100 ‘ {150
Another variable which proved relevant to  the Househol d

comsunption function is income distribution neasuwwed as the
ratio of wages (compensation of pmplovees) to net domestic
product at factor cost, both taken at current prices. This
reguires detsranination of the compensation of employees,
which was found to be a function of net domestic product at
factor cost and of the rate of change of its deflatar
{present - past values):

BEF = TRLR / TRPR %100 g JIRY

ke,
TR =g, 5%

4+ U ERSE IRPR AL 6640 TRFFY

with ninG =0, 9991, Dbl Rakio = 200577

it is intersstino to notice that the marpinal coefficient
for conpensation of emplovess is G.E56 which exceseds the
average of 0.446% we obtained before as an averags for - the
period. This may have been the cause far the abservation
inPart 11 of the tendency of compensation of pmplovess Lo
puEsess an inoreasing average share of NDF over time.

The third wvariable which is veguired for the howsshold
consunption  function iz the relative price of consumption
which is considered exogenous,to the deflator of disposable
income obtained above:

RECY = HXCK /7 HRYE ®100 (152

Obher versions of incame gave unacceptably high values of
the propensity bto consune. Thaere was no imdication that the
bahaviouwr of consumars reflects habilt persistence. This may
he uwnderstandable in an economy exposed to continuows gt
Faneous  consumption drives from outside. There is alsa
imdications  that the income distribution wlement plave A&
rolepwhich is always a eontroversial problem in literatuwre.
i omur case bhe share of wages in NDP proved to have signdi-
£ieant eftect with a one percent rise in this sharse leading:
te an increase of about 9 million JD in 1985 prices. Fipruad -
1y, in spite of the guestionability of Lhe price saries o
disposable income thers seems to be a significant effect of
the price of consumption related ta the deflator of income.
Thus: ' '
HXOR = 44460187 4+ 0.7

HECYN + B 9765 RRLP - 2.7425 RXCY

1RE.00 DXON (1
with Cath o= 0,9948, D Ratio = 1.BO0O5ES

R
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HACR = HXCM % HXCF / 100 . {154)
ii) Public consumption was found to be a function of the ‘pPE“

sent value of government s domestic revenue and the change
in external transfers, both taken in current prices.  This
expresses the fact  that the government is mobtivated in
cdetermining its expenditures, during the budgeting process,
by 1ts domestic revenusyand at the same time it responds to
changss in transfers from abbroad. This calls for obtaining
first the sguations for domestic revenue. Its components,
..,  the  various categories of tawes and other tvpes of
transfers  from the private sector, as well as  external
transferse, will be discusesd in section (I1I.d).

GRRR = GTER + GTHMR + GTOR + GTYR + GHRR + GRDR (144}

H

The ditem on depreciation allowances, which is subbtracted

from obther indirect taxes, GTOR, is treated as exogenocus,
Cand will be comsidered later on in this section. Thus bthe
public consumption function is:

GHOR =34.5780 + 00,8555 GRER 4+ 0. 2041 GRR

Ba 0312 DECR (185

wWith A0 = O, 99T, Bkl Ratio = 2. 1035
BRON = GROR /7 GROF #1006 (156

The ostimabte at constant orices reguired for other sarte
H H .

ot the system,is obtained through an exogenous deflator. It
iz interesting to notice that in spite of the fact that the

avarage propensity o spend out of revenus is much greater

than unily, the cosfficient of domestic revenus. is equal to
OL84. Howswver, over time there was oore reliance on egxter-
nal resowces. This means that if these resouwrces dwindle
down, tThare will be need to cut down public consumption
considerablyv; otherwise there will be need ko resort  to
borrowing.  This has to be further investigated in altwroa-
tive scanarios. :

Wer are now in a position to sstimate total Final consump-

tion expenditwre, and its deflator:
TACN = HACWN + GXCN (1Ee)

in

THCR = HECR + GXOR ' (159)
TACR = IXOR /7 TYXOM # 100 : T 1A
I1f.b—2) Capital Formation:-

In this section we deal with oross fixsed capital formation,

depreciation allowances,.capital stock and change in stocks.
1) Private gross fixed capital farmation in constant prices is

found to be partly explained by financial resources as well
alative prices, antd partly by the acgceleration princip-
this PUrpose we : aher svaings  ouwt of
sabile income, LR . and the ratic of the

ol i esgaems

.
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GFCF deflator to it, and some approximation to what may be

considered private oubput. MHaving sstimated net disposable
income and final household consumption, we need an estimate
of the private depreciation allowances.This will he detingd
helow. Hence we define private gross savings as:

HGEN = HRYN o+ HRDN - HEZON (162)

Giver the values of these components in current prices  we

can obtain savings in current prices, bhence their detlator:
HEGER = HRYR o+ HRDR - HXOR (163

HEGF = HBER /7 HEEN * 100 RS Y-T Y
Gfesuming the GFCF detlator, IXGF, to be exogencus, theans

BXGE = [XGF / HBEF % 100 {16%)
Since oubklished national accounts do not di fferentiate GDP

due to the private sector, we have bo approdimats it by
subtracting soms  items which are known to belong to the
public sector from tobal GDF. We adiust the balancs far the
deviation of agriculitwral outpub from its moving  averade.
Hernoe:

TRAN = TRON -~ SADN - SEVE - SEVN -~ S8VN (1a8)

This dis only a rough approdimation, in which we puol uded

the total of the mining, electricity and services sachors.
This may involve marginal private activities, which are
counterbalanced by public contribution to other sectors. Tha
rate of change of this variable proved relevant to the GFCF
MYGN = 168,279 + 0,46012 HEGR - 1.2348 RAGE + 0.46713 IRANL +

B4.9676H DXGN (187
Wi th ACD = Q. WRET, - Ratio = 2.21%8
Tt s inmtersting to notice that the main factors atfecting

tha investment beshaviow of the private sschtor are finance-
baned rather than production-based. The financial componsnt
is  represented by gross (nationall  savings  in  cwrrent
Qi coupled  with &  variable representing ralative
prices. Response to expansion of fulwre produetton require-
ments  are significantly below unity, whereas the overall
capital Joautput ratio is over 4. The wvalue in carrant prices
is needsd only for egquation 2E4) on private net landing,
and it is incladed thers as:

HXGR = HXGN & HXEPR 7 100

ii) Public BGFCF s again better explained in ocwrent prices

rather than conshs e, and is governed by budgetary
considerations, with no indication of responsa to artarnal

trans

GRER = A D EEHT BRRR - 8303047 DXGR {1 &8

H

wel bty ALD m QUWRET, O Ratio = 2, 00675

.




Together with the public consumption function, this gives a

propensity to spend of 1.%5. This is an indication of by how
much the government "lives beyond its means” and hence its
heavy reliance on external sowces of finance, which ince-
pases rather bthan decresses with the rise in its revenues.
At the same time domestic revenus is the main determinant
of domestic swpendituwes, which involves the governmant in
sesking  extsrnal  souwrces  in the light of its domestic
supenditure decisions.  Using the overall deflator of  GFOF
we obtain the corresponding value in constant prices:

GHEEN = GXGR / ITXEGF # 100 (149)

Hence, total gross fixed capital formation iss

TAGN = HXGM -+ 5XEN - : (L70)
IXGBR = IXGN = IXBF /7 100 (172
There is a related variable which will be reguirsd later on

in the svetem, namely, the construction component of GFCF,
which i & furnction of G Citmeld, in cuwrrent prices. s
value in consbant prices, is obtained by means of ibs (exo-
menons)] detlators

THER = 5, 4&65%4 4 0L 5921 ITXGR + S50.9937 DEER (175

wili - SGUD = O, 9974, D Ratio = [.2112
THEN = TXER 7 TXEFR ® 100 _ {174

i1i) To mstimate the Capital stock we need first to seek an ex-

planation for total depreciation allowances in  constant
rices. It is a function of beginning-of-vear capital stock
and  the past value of depreciabtion allowances. To  obtain
its value in current prices, we use the swogenous deflator.
This

TRDN =25, 410 + O,0150 TEENE -+ O,5044 ITRDNE +9.0521 DRDM {103

wi th COACD = 0.99456, Dol Ratio = 109900
IRDR = TRDM & ITRDPF /100 {1048

Gmsuming public depreciation allowances to be exogenaus, we

define private depreciation allowances asi
HRDR = [RDR - GROR (105

HEDN = HRDIR /£ IRDP # 160 (1461
Capital Stock, hence its logaritho introduced in the [ cacl -

uwetion funekion, can be readily defingd as:
o= PERNE + LGN - TRDN (170

P Lo (TR : 11210
iv) There remains the last component of investment,viz., change

sl

in stocks. The item for the public
&aB  BHOOENOuS. Thz total of the variable

sechor, HBXHR, is ftreat
. obthe dom

~
-




level is taken as the differesnce between sources and uses,

with the objective of using it for checking purposes in the
prediction stage. Thus:
TRHN = [RTN + IMTN - IXCH - THEN — FMTN (221)

TXHR = [RTR + IMTR - IXCR - IXBR -~ FMTR (222
The value of private changs in stocks is included in egua-

tion (3 i privats net lending as the diftferenoca
FHCHR = TXHR - X R ' '

III.c) The External Ssctor:-

It this section we deal with exports and impocte of poods and
sarvices., The gensral breakdown in both cases is:
# (oods include: Donsumers goods, Intermediate goods (Logether

lagsified items) and capital goods.
ated for specific purpos ' B u oy
mports of fuel. Total sxpor-its of
e include re-ssports
and obher serviocss.

Witk miscellansous and oo
Lartzxiv dltens sasy he segrs
axports  of phosphate, or
orle, hencs the overall totb

- irmeiude bravel servic

IR}

s
Fa )

The treatment of exports ralses two types of  problems.  The

firet relates bo the appropriabs categories to be considerad; and
sacond concerns chtaining the ngcessary information on exter-
factors detarmining demasnd for them. I+ such  information
exisha, it wildl ehill be difficult to obtain reliable estimates
for catsgories determined by the snd-use. Estimates bassd  on
producing sechor would be essentially determined by domestic pro-
duotion, while external demand variables will appear anly in so
far  as domgstic goods heve a special position in the world mar-
kets, Hince most Jordanian exports (possibly with the exception
of  phosphate  and certain services) play a minor role in world
marlets, bhey are expected to be deberained by domestic capoities
more thar by levels of demand in the rest of the world., Again ce-
o raise  thelr own specitic problems, being related  to
imports and to conditions in the neighbowring couwntries

. 2 B,
mantation with alternative foroulations led us to settle on the
Fodllowing line of analvsisy

¥ We consider exportes of phosphate as ssogenous. They may  be
regarded  as a function of the production of ghozphate; bt
we have then ho consider that production as seogenous, along
the limnes  EMI growp. (#) This ralsss a  prob-

Tem of cansatlon.
F  We  then seek an sxplanation of total exports (Dnciading re-
gt & ohizaphates,
#0004 Function s constructed for bobtal services sxpobris. This

BTt
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leaves exports of goods for an identity.

¥ fgain, since exports of other (than travel) services are

neaded, we fil a separate egquation for them. This gives the
possibility of obtaining travel services as a residual.

i} Total non-phosphate exports in constant prices are found to

e = %unctiun of three variables, The fir iw groes chomss-
tic product  at market prices. Table (7) shows that the
valite of these exports increased about tentolds belween the
fwe summary pertods of Table(l)y which brought them wup from
1i.6% of BDF at constant prices to 46.4%.  This laplies a
(gross) marginal rate of GU71%. loclusion of other variables
in cthe eguation led to a cosfficient representing a net
marginal rate which is aboul 474 of that gross costfficient.
Thie el variable represents the effect of esxternsal  de-
mand ,  measwed by GDF of fthe Gulf countries land  Irag)
deflated by thedir imporits deflator. The third variable is
Lhe adiustment fasctor of agricultuwral valus added, on the
account that suports of agricultuwral products are affected
3w umes pﬂrf@ﬂ vhanqg in agricultuwal production.  HMowsvers,
T i a one-yvesr Lag.,  This  formuelation
amhibiin the fact that since Jordan’s sopor g ominor  in

i & detormined by domestic capoi-

e Or, BEES EDTHN <+ 3, BEED SADNE
EELEEET DMLUN {1753
with ACD = O, 9944, -l FRatio = 1.9706

This lesads o further estimates. Hiven the sxogenous values

of phosphate swports at cornstant prices, and bheir deflator
as  well  as that of ftotal exports, we can derive  Ltheir
valuee at current prices. We can also define total exports
at current amd constant prices:

FMPR = FRFFN o® FMPP 7 100 (95D

FMTH = FMUM + FHPN {1773
FrILFR = FMUN & FRUF /4 100 : {178
FRTR = FRUR - PR (182
14 The suplanation of exports of services {follows  the sane

attern,
FREMN el dg, 90 -+ O, 2247 TRTHM + L, 1751 EBTHN

wvoapt for the agriculivwral adivstment 3 tem:
: 22 TS (L7463

acn =
w FMEF /100

’ bW Ratio =

ing to notice that whereas the costflticisnt of
iﬁ legy than hald Lhat $or bobal swports,  that of  the
GBI evceeds thalt for the latter.

w&vwr? thae attempt to esplain the component other  ser—

bodws anter

idi

vices raised some difficulties. Ciret, it is better sxpli-
cable in current rather than constent prices. Sscond,it was

iy



.
wpected to be subject to soma gffpct for the Gulf level of
activity, since it includes transportation services kKnown
to be affected by that levl. This did not prove to be so.
In  fact exdperisentation wilth altarnatives showed that tra-
val services are the part that is =0 atfected. GDF at
. mav- ket prices gév@ a good Fit for other wer ViCes

1B, EEEY DMOR (180)

FHOR = ~5%,065 + 0.1960 IR

wilh ‘ GhD = 0, 9945, ) Dol Fakio = 2029735
ERMIN = FROR 4 FEOF ® 100 _ (161}
II1. Cwﬂ) Imports m+ Boods and Services::—

Impmrtﬁ could be handlad according to categories by ®nd use.

For this purpose, the estimates oF unit value indices published
v HBITD groups were utilized to obtain deflators  and detflated
values by selected groups.  The isport sunctions obtained ware as
follows.

iy The +4irst category of goods is impn#ts of consumers goods.

Thess were found to be a function of three
firat i howsehold consusption, while ARt
Thea . of the Jordanian consumsrs Lo
Hemand  onn foreign goods whensver T ey
means thalb  go  bevond their '
PUINDOSBE  We peed a variable which o e grbernal  rersiphs
which are @ wtially of & transfer nature, namaly bhe suam
of  Aet workers renittancss amd rurrent transfers from &b
road.  The third factor indicates a prige effect, since it
mEaswres  bhe (@XOQENONS)  CONBUREr s goods  imports prices
Felative to the (alseo exogenous) irodex grb monumEr s pel oest
RMCC = IMOF /7 H?E” ® 100 {950

ey, .
ITHEON = fﬁuuffl o, TEEG MYXCH ¢ O.29LE HREGBN - 0, S&E4 MO -

13,8414 DREN (183
pith ACR = D.9946, Dl Ratio = 1.9034&
1) We have included with 1mpart5 of intermediate uoads, misce—

i 1laneous goods also, since bhay Wera na towielding to sspa-
i e treatment. Howmever, this has atfected the esguatior in
sense  that  the dummy variable had to cover A wi cler
thar usual. The level of domestic activity was best
mrted by the variable for dones tic produstion.  Bub
this was nob @nouch, wer Fad to dntrosucs the ohanges
the level of bank credit (0 constant prices alsol
indication of the effect of this cradit on o the  po i
of  dmporting more interoediabe aoods at the same Lewvel of

dobhe o RO SR o fat

5O
da:

produchion. A trend tarm et

fhat  as  time weab oo,  the
) ‘el an e Forelon dnpubs.
ernitile, Was i )

A0




RMHI = IMMF /7 IXIF # 100 (27}

Herice .,

IMHN = 1790577 -+ 00917 IPRN -~ 2LETAT ORMHI O+ U.MBIB LECHA +

iid)

REGT

IMEN s 4, 4% &+ T TTER

RS

T s

v

THMGEN

TMTH
I HCR
THIHR
I MK
LEER
IMaR
iFiGEE

TOLAE0d ERNTR + 24,4739 DMMHN {184
Wit AD = 0,99465, D3 Fatio = 2. 3352¢
Foar  imports of capital goods we had Lo uss a variable sug-

geated by the EMI report, namely the
tion  meassured by the ratio of total
prices, both in constant prices:

= PXKGM /S IRTH % 100 (185

of capital forma--
to GOF at marbket

The ather variabla that proved of relevance was the avalila-

bility of external resowces to the privete sector, as
definsd abkove, bub i bthis case with a one-yvear -lag, which
reflects both The effscts of extra financss, and the tTime
needed to o respond bto then, which is longer than that in the
ane of lmporting cornsumers gooos:

XGT 4 O, BT HROME 39,2679 DMREM (18460

wi b ACD = 0, 99324, L~k Ratio = 1.931%
Imports of services ware treated together withoot  any

furbbher bresbdown. They were found to depend on tobtal final
consumption, current and  past. Mere public consumption
plave a role since a good desl of these services ars deman-
ded by the governmnent also.,  The financial resouwrce elemnent
in this case is tobtal external receipts. . fgain there is &
relative price effect measuwred through the ratic of  the
{exogenous) deflator of imports of services to the (endoge-
nous!) deflator of tolal conswaption:

= IHi&F /7 TXOP ¥ 100 (195)

Hences

= 119,246 -

b 3, BEAD TXONE - 002477 THEN -

DL FERL RMBL v &1 TEOD DMEN
wi S0 = DL9F74, DWW Ratio = 201473
Thie above ssbtimab vield anotheser set of totals and of

N
e

.
i
o
—

values at current prices:
wo PMOR 4 TN+ TMRRN L1877

= IMEN v MG

m TMON # IMOE /0 100
moIMHN ® TRME /0 100
w LPN % IMEF /100
= IMBN & THBP /100
s PMOR + TMHR + TMKR
= TMER /4 IABRN %100
=TGR 4 TMER
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111.d) Transfer Transactions:-—

We now turn to the process of income redistribution  through

the budget, and to transfer of resowrces between the sconomy and
the rest of the world aside from the export-import relationships
discussed above. We shall start with the government sector whoss
decisions affect the share that vemains at the disposal of  the
private ssctor out of the domestic income. This will e $followed
by discussion of external transactions.

I1I1l.d-1) Indirect Taxes and Subsidigs:-

Indirect tades are braken down into components, on which iné-

ormation exists in fiscal data and national accounts.  The latter
alsin  gives separate deflators for sach of them, az may be found
in the series published by the Central Bank (from 1975 onwards).
To tie wup  ths twe sets of data, we have diusted the data on
"other indirsct tases” s as to take account of imputed depreocia-
i allowarns arnd to fit oat ke sames time the total of odiFfee
et s geveromant revenue with the totsl  of  dom -
revernuys of The 211% At the sams time the series on subsie-
dies fits with bobb gxdpendl twes data dn bhe | el wmvsmlbemn and
the national sccounts data on omet indicsact tax

i) The First item s szelise duties, which are found to be &

s

-

function of past vealue of domesstic production.  and & dist-
ribubed lag:
GTER = 0,988 + 000084 TPRRE + 0051446 GBTERE -4.4741 DTER  (10&)

with ACD = 0,.9%084, Ll = ], FiRd4
The lags may be dus to the fact that data relate to actusl

receipts rather than to accruals.
14 The second item is customs duties, which are & funchion of

imports of goods.and a distributed lag also. This iz one of
two cas in the whole svsbem that came out void of damny
var iabl

R = TR R Ny

fgized {188

-

A, DA TMEN o+ O, 4745

SRR AL = 0, 9949, Dl Ratio = 1.9ETT
This foroulation subduss the role of ad valorem dobies

since imports appear in guantum rathar than in valus,  and

no price effect was discernible HBush an affect semn to be
shifhed to obther indirect tades, i.e@., the following 1item.

ii43 Yhe third item is other indirect taxes which areg btaken nat

5. 00 They are a funchion of
yartation @ b in cwrrent
bastms o That chor. They are
in the GDF st factor
of dmports  of  goods, as

arhernal componsnts of

pepreciation allowancs

cb o mpuhec
the wvalus added of bhe tran
i ; ‘ thev inolude
function of the change

argdi of  the ]
of ths  domssd

3,




GTOR = -~ 23,421 4+ 0.1626 SPVR -~ 12181 IROPYL + 1.1824 IMGP -~

15,250 DTOR {209
with : A0D = 0.WRl&e, DWW Ratio = 1,943
The nepgative effect of the GDF deflator may e taken as an

indication of one or both of two possibilities.The first is
that these taxes have & base related to volume rather than
cuerent values. The second is that exemptions  may  take
place as costs oo up. This lather case wondd d o reguire,
shrictly speaking, use af costs related to sarnings. In a
sense, -and by the definition of price indices, this is
indirectly expressed by using the rate of  change rather
tharn  the absolute level of the deflator of GDF at factor
cost. THis will be close to Lhe desirable skpression if the
irt earnings follows with some longer Lag the changs in

iv) Drt the negabive side is subsidies, Since subsidies wers
Birscted for some time to alleviate the impact of  rapidly
Fising  fuel costs as a result of the lump in vharrnational

i, pf Cimported) oil, the furction includes thies factor
in  the form of the ratio of the (exogenous) price of  fuel
i e to o bhe deflator of intesreediate co i ;

RMET o= IM dOTELP %

LA s ol

{243

are assumed to inoreass  with

By fhe same tobken, subsidies

tha rise in the cost of interaediate consumpiion, mEa s el
by the change in its deflator. A distributed lag i3 still
warranted. Henos
ETOER = ~17,401 + {5275 RMET + 0.459% IXIP% + 0.4104 BTSRE +

EELTLEY DTHR (10D
with S0 == 0.98564, D Ratiop =~ 2.1321
Mere again the change in I[AIF plays a role similar to that

of IRDEY in other indirect taxes mentioned above. The posi-
ftive sign is obvious since 14hJ1d1ﬁb arae negatlve Cares.
vi This snables us to d@flnu indirect taxes net of subsidies,

v

NEL L LS

reuired for estimating GOF at market prices given i
at factor cost.
GTRF = BTER + GTMR + GTOR - GTEHR (1R
vi? The above items may be transformed into constant prices hy

means  of specific deflstors, all of which are considerad
sogenous. This treatment is pretered Lo the alternative of

ATt axmgenmum deflator for GDF at marbhat and

Ll

i

Foatal by means of an identity.
130 (1073

BTEH
IR
RERERD]
E OO0 {1mmx
o ETHE - GTON -~ GTHSM 178)

GTHM ==
GTON =
G5

GTHR =

b



Together with indirect taxes items,direct tares and transfers

from the private sector and depreciation allowances, add up, &s
had been shown in (11I.b-1,ii), to government’ s domestic revenue.
To estimate disposable income we nesd, besides subsidies, assis-
fance pavments and other transfers to the private sector.

i) Income taxes are found to be function of GDRF at factonr
GTYR = - Z,.9471 + O.0400 TRER +4, 1394 DTYR '

A emL T

with ACD = 0.9992, D fatio = 2OELE
It mav be noticed that it is gross rather than net product

ot

that proved relevant. Furthar no income distribution mffact
gmad warranted.
e transfers from the private sector include other direct

In this ocase GDF at

pernslon contributions and fe
wezd more relavants

el CEE s
SRR = O, FROD A 0,035 TRTR + 8.46110 DEHE Claa)

wi i SO s DL, RR07, Db Ratio = 1.8l1l&
iii) O the other hand fransfers to the private sector  area

sesentiallv assistence payments and pensions. Mere, besides
atfwot of GDF at marbetb

this
refle
the ratio of compensation of saploves

nrices, we have another Lerm

v the income distribution effect as  measswraed by
s fo MDPL. Thus:

HEBRR ) 0b, 6 4+ 0. 1TRZ0 IRTR + 2, 0540 RRLP +17.018460 DHER (Laz

wikh ACD = 0.9906, D-W Ratic = 2.0081
iv) We are now irn oa position to estimate government’s net

domestic disposable income: _
BREF = BRARR ~ OTHR - HERR -~ GRDR (1457

This consludes the redistribution process of NDP at  macket
AR W .
v) Aoain using  sxegenous deflators we can obtain values  akb

o

constant prices.
GTYN = GTYR / GTYF # 100 : : (139

The items included i this section cover factor incomes  and

it Lmcones, W have

transfers from abroad.
alswo net workbses rontl bl are btremated as anobther tvos of
factor dnconss from abroad. wolldd Melp esstimating national
ingomay  bubt this variable did not prove relevant to the svstamn.

42}
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Further thers are net transfers from the rest of the world, which

play an important role in the Jordanian sconomy, especially with
regard ta the government sector. In certain parts of the system
we needed external resowrces flowing into the economy. In this
respect  we  consider workers remittances as of the oaatwre of
transters and detine — for the private sector — a variable combi-
ning them with net transfers from abroad.

HRGN = HERBMN -+ HRFN (117

iy To start with we consider net investment incomes from

abraad. For the private sector we consider this variable as
eXogenous. fAssuaoing also the deflator of this item to  be
exogenous, we have 1is value in constant prices as a deri-
vied exogenous variabled

HRIN = HRIR / IRIF % 100 (745

Fens the public sector the best fih we could get was  a

function of the past valwe of the swo dollae inters
iy the Loncon markeb. The fit was nob strong enouab
called {for a de led chammy variable, which may bes
dearad  as  an dndication for bthe ne some  economio
variable., Buh noneg of the variasbles in the svastem proved of
gigniticancs. Menos:

+ 1. hLET BEURRE & 1003008 DRIR {114

with A0 = O,95648, LW Fatiao = 2.0971
BiEIR = GiRiR /S TRIP % 100 {111

110 The main sowce of sxbernsl revenues of the private sector

16 net workers remittances which increased considerably
zince the mid-seventiess as indicated before. Hs eupected,
thess ramittances are found to be dependent on the level of
activity din the Arab oll-producing countries, namsely  the
Gulsf countries and JTerag. More interesting still is that the
relationship indicates a lagged sffscht, which is legitimabe
gince  remithances come out of wage receipte  some  Lime

garlisr.  That level is msssured, as cesntionsd belfore,  in

billions of dollars, angd its deflabor was taken as  bhe

deflator  of imports of the relevant countries. Hince we

Fave lncluadsed the deflator and the valus abt oonstant prices

of  this wvariable among sexogenous veariables Hts cwrrent

valuwe 15 considered among the derived exogenous variablos:
EGTR = E

ETM S REETE w100 LRI

Hearmoes,

—
—
[
P
—

e RELITT0 DRWE

LMD om0 %
PR e 8.8

o]

Wity ATD = O, 9545, LW Ratio = L.8%62
iiiYy For the government sector, net transfers from abroad prove

't be the most important item in this set of transactions.

45

i
{
!
|




BRFR

(VD]

HEF R

(AR

HEF

LI N

TREN

The main sowce - thoagh not the only one - comes from  the

rich Arab countries, i.e2., the Gulf Countries. Hence the
Buld  BDE figures out in this relationship  also. Grnn . the
atheer hand, it is expected that the gavernment sesks
further assistance from this source in the light of its
domestic dispesable incoms. This variable is expactad,
therefore, to have a negative effecty; the more disposable
incomea jm, the less the nesd for resow-ces from abroad. Tt
i  intersting to neotice that the coefficient of thig vari-
&l indicates that as disposable income increases by one
million Dinars, the iransfers from abroad fall down by 0.9
million:

=], H100 - 0L E557 BRI 4+ 1. 4920 EGTR +67. 4901 DRFR (144

AT

Wi bk : ARD = 0,9867, el Ratio = 1.95534
Using the exogenous deflator of this variable.ws obtain its

;....-1

e, hence the total of public external receipis i con-
5cﬂnf i
IR

w100 . S 4147

m GRIN 4 GREN {148
Fror the private sector such transtars are rather small arl

semawtat drregular: so ars the net receipts from irvestment
tncoms from abroad. Henos we d@cid@d o consider the suwn of
wternal receipts, and obtain components therough idare

—
-
bt
L
~—

= -5, 9829 +1.02963 EBTRE + 67.9841 DRXR
with : ACD = 0.9%61, D-W Ratio = 1.9642

HMers again the main determinant is the Gulfd GDF,  and  with
the same lag witnessed for cemittances. In fack, bhess lat-
ter  leave only some extra 0,06 for the other items as  may
he seen from comparing the coefficients of EGTRY in the twuo
gouations

Thus private net transfers from abroad can be sstimated

wsing the identityv:
= HRER - PR TE - HERWE (115

Apain with the deflators of both workers remittances and of

et transters from abroad takern as exogerous, we have:s
= HRWE /0 MERWE o« 100 (113}

L0 {114
4 HMREN {1189
PRGN Mas been slready defined in the dotrocduction s

the present sschion. The above wariables lead also to total
foreign receipts at constant Prices:
= MFEAM - HRAN o LLRED
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vl Having sestimated incomes and expenditures, we define first

the balances of the current accounts of the two sectors,viz
their gross savings. This had been already defined for the
private sector in section (IIl.b-2,1).For the public sector
we have

GEER = GRIR + BRDR + BRIR + GRFR - GXCR : (157

vi) Ralances on the capital account,  namely net lending can be
also obtained as follows: '
BXILLF = GHEGR - GAER - EBXHR {2

e
)

HFLE s HGER - (MYENEIIGR/100) - (IXHR -~ SXHFRY + IROR 2249

L= MIXLER - BXLE 225
These variables are ieportant to study the net resultant of

all domestic activitiss on the net externsal position of the
peonomny and its breakdown according to behavipural sectors.
Thaeyv ars also used to check on the outoome of the s el e
preos solution of ths model in the prediction §e ;

£ will  be considersd in omore detail in the
rarlt on Model Validation.

a number of probleams duwring Lhe

Orie of the areas which ra

preparation of  data  was that of employvment. In s=pite of LThe
Fficulities involved we had atteaspted to breask down  employvmant
by sector and estimate sectorial labowr-demand functions.  On e
other hand, tobtal esplovment figured out as one of the deterami-
nants  of GBDF, di.e., of the total value addsd of those sectors.
The supply of labow is decomposed into two parts;  domestic
supply which is considersd as a function of total population, the
latter being considersd srxogenows; while foreign or  imported
supply  was considered erogenous.  MHowever it was nobt possible at
this ane bto make use of this supply-demand analvsis to  deter-
mine the rate of wages. We used it instsad to check on the
uremn L ovment  state, since this is considered one of  the mard
indicators that have to be watched by planners especially in the
i mme *uTurQ chug to reasoms given bhedors.
IIl.e~ 1) The Supply of Domestic lL.abour:

Ta estimabte the labouwr force, we related its size (In thou-
sancs) o the sizs of populaticon. This gives what may be oonsie
dered & marginal parbicipation rate. - [t is expscied that thes
average rate would change over Lime, henog we introducsd & trend
tern. Two  dnteresting features may be obssrved.  The marginal
partiolpation rate wa A1 s &L 7%, and the bread burned oot
Tt be posikive and sigrific coin o mpite of hhe already  observed
ract that  the ave a participation rate w alling o T e
period of sbucdy. Thoas at given point of time a larger gopulation

; srme G, 7Y of its sire to labow force; while for the =
pooul ation  tisme leads to an increment of 6.3 thouwsands to labaur

M
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force. These results oo not look unreasonable. The main adiuast-

ment  of the supply of labows is implemsnted through dimportation
of ExpaLrLatvﬁ. IEMB.  Thus: :
TELE = 201,438 + 00,0670 TEPL -+ &, 2280 BEETR -9.6924 DELE (219

3

with ACD = 0,998 7. D-W Ratio = 1.8354

We have attempted to estimate sectorizl  desmand  $uanctions

waing the value added by sectorsg as bthe main explanatory variable
with & possible trend sfftect or a distributed lag effect. It may
be recalled here fhat the specific method of sstimating sectaoarial
enplovment led to dunmy variables shich represnted shifts  for
gome consecutive yvears as a resullt of the interpolation proocess
uzed, although they differed from one sector to another.

i) Emplovmant in the agricultural sector raissd the nesd  for

defining  first what may be considered as value added
of the s Ldental varidations due to climetic congibidons
stabed before such a value ls taken as thres-vears mmving
H g :owhrich means that we defing 11 as:

SEAN = BAVN - BADN : {211

where DADN is the deviation oue to  sccidental variations:

and ds considersd srogenous for ows purposes. The sguabion
Justifiesd the inbtrodoaction of lagged esplovment in the
sechor which reflects the sffect of emnploviment persistence
in the ﬁactar irrespective of its level of activilty:

SARER =11.%9191 + 0.08B25 SN + 0. 7189 SAERE +11.25464 DAER  (212)

_ with MO = 0, FAS7 ., Db Ratio = &..3
11 A similar funchion fitted the mining and guarrving sectar:

BREL = O.B250 -+ OL0EEG SOVN 4 0L 7342 SREE -~ 005370 DEER (99}

with ACD = O.9958, O3 Fatio = 2.1&6468
In this cass, az in that of agricaltwres. shorb-term  @abowr

mobility  dis Low. Output variations nesd not bring  aboutb
immediate adiwstments in soployveaent Lo changes in the levael
of  activitv. Hence the pesrsistence phenomsnon obgserved in
bobth sechors, ) -

114} For  the manufacturing industry sectar &  trend variable

replaced the distrirnuated lag term. There to have bhesn
an  expansion  in the emploveent of this sector which  took
olace over time, irraspective of adiumﬂm@nﬁﬁ, Lp el s,
wikth the level of activitvy of the This proved to be
the second of two cases where there ne resd For s dommy
variable. Fregusnt industerial sorve o have
vted to this. since - unlike the o with othee
more fFirst-hand information on osmoloveosnt o is
Merce:




SRER = 16,8274 + 0, 1034 S5BVN + 0,8046% EETR CUELE)

with A0 = 0, 9935, G-l Ratio = 1.7883
iv) Emplovment in the water and electricity sector is another

case of the emplovment persistence patbbtern:
GEER = 2., 1430 + 0.0692 SEVN + O, 3502 HSEEQL -~ 1.3499 DEER  (Z214)
with QLD = 0,955, D Ratio = 2.1864
In apite of the fact that these sectors were among the more

dvramic  sectors  in the scanomy,  saplovment seems bto he
related to capacity installed which makes it determined by
already established levels, besides the effect of cwrent
arhivity.

v [t Lhe other hand smplovment in the construction sector is

anobther case of a btrend effct besides that of value added:
SOFE = &, 02863 -+ 0, 1399 SOUN - 306549 FRTE O+ 11,3121 DU

wi b CATIN BRI I Dl Ratio = 1.9889
This =weemns o be a characteristic of ssctors  that  moved
sl ofF bhe econony during the  boom vears,
selricity for ressons glven above,
transportation sector repressnits a persi-

e s

wiod o Eaplovmeso

wslarce atfect, which i1 dus to bthe natw e of the acbtivity
gf the seotors
SFER = 2,.48481 4 O, 1534 SN+ L5927 SPRERL <+ O.%F71 DR

with AGD = 0L 99E2, D-W Ratio = 2,202
viid A similar sguation fits the trade and restaurants sector,

which resemblss in nature bthe transportation sector:d
SREMD = %, 9217 + 0.0245 SDHVN + 0. 7994 SDERE + S5.0758 DhER  (217)

with ACD = 0.9P4H1, D Ratio = 2.0881
It mav be noticed, however, that the persistence factor is

guch more pronounced than in the preceding sector. Again
this fits with the spescific naturs of sach.
viiil) The financial services sector follows also bthe samse patiern

and for the samg reason, bub with & much smaller persiste-
noe effect, since adiustments here are much guicker:
SEFEL s 20180 4+ 000241 SFYN O+ 0, 398% SBFERQE - O, 888%9 DFER 2l

with ARl = 0, 99320, LW Fatio = 1.7147

15 ho the group  of
fors which aehibit a trend term,  although they are not
among bthe more dwvnamls Cases: '

Lo OLD7AY BEVYN o 804466 ERETR O+ 11.BOPY O3

ixd By contrast, the services sectors bhealongs

o R T

with ARD = DL TREE, DM Fatio s
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This concludes the set of ssctorial demand eguations. ALl

sechtors show significant terms of value added in their lab-
our  demand eguations. Apart from that two patterns were
digtinguished. The first indicates the tendency ot the
pmplovment  in the sector to expand over time irrespective
of its current level of activity. This is the case with the
marutacturing industries, construction and  services, The
first two were amang the more dynamic sectors during  the
period of study.  Employvment seens Lo bave been going ahead
of growing activity under the mooentum of expansian. In the
o af services this iz an expressicn of the tendency  of
these sectors to act as a last resort,and of the relatively
Iposer tie with productivity requirements - at least in the
short run. The second pattern is one of employment persis-
ternce, angd it appliss to all other sectors. in gensral it
appliss to sectors whose capacities do notb raesopand  1mmedia-
telyv to short~term chang in the level of activity. Dapace
itiss, hence eaplovmant usually grow to allow for large ups
ard downs in current activity. This distinction seems thus
fo Fit with the natures of the respective sectors, and with
i actual developments during bthe pricd of sstimation.
~%)_Total Employment_and _Unemployvment: -

i) Adding  up  sectorial demands leads to total demand For

labowr:

3w BAEG - BEREDR - SREER + SEES - 8CER + BREE - SFER -+

et (114
G0E = Ln (TRERD (1200

i) accardingly wnemployment may be defined as:

oo
Laa)

TG = ITRLG -+ TREFE -
where IKMD stands for expatriates (imported labouwr) who are

the external sowce of labour, and are included in emplov-
mant figures.

The above sxposé indicabss that in spilite of the many defects
of the data base and the nresd for enforcing some extra patimates
gmpacially  for deflators, Lhe oculoone give some insight in
the mechanism of the Jordanian economy.  Structures and coedfi-
cient estimates of the various functions of the model are  encous
raging, in the sense that they do fit with theoretical LY TIE .
I'm many @ we had to probe For approapriate foroulations, and
the exercise  seemsd worth the trouble. The ssbisnate fimally
gelected, besides representing good fits, do conform wilth goona-
mig  reasoning. It im  inter g to notice  that the rather
doubtful baszis for deflators did nob bloar the fact that 2l ative

prices did play & role in & number of behaviowral esgual wi Ll

i
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the correct signs. Fuartber the effect of  income distribution

figured out in  bhe right places, again with the right sian.
Fuirel v goenous variables such as time btrends, Gult GDF and euro
dollar  interest enhanced the explanatory powser of  the relevant
sguations, and they appeared in the right places. We did hope for
a production function with more freedom to assess the scale  of
returns,  but the owtcoms will be found, in FPart IV, to overcome

the restriction we impossd and to provide sesstimates of high

shability for a variabple that is key to planning activities. The
trouhle taken in estimating the capital stock and smplovment and
its  breakdown proved to be not in vain.,  Thus we may expect our
model to be a workable one. This has to be tested by appropriate
validation tests, which will be the subiect matter of FPart IV,
The model suffers, however, from the absence of some parts that
would be of relevance to policy issuss. The price determination
process as well as the integeation of monetary variables remain
standing for foture studies. MNevertheless it covers most aspects
thalt are wsually relevant to plan glaboration.

The most anrnoving problem was that of the estimation propsr-

Pismse of bhe sguations. Benerslly, speaking cosfifi ot

@ opd he ighg in mome thin was i 1 by omaaltd
But the nuisan cams from bhe fact that in spite
| mmrrh}iiiuwu“ vhocorrel atlon was a fregquent visitory in
cases  being posi Table (12 gives sstimates for  Lhe
set of moue introguction of dummy veariavlas  for
of conparison. Ton the majority of cases the adiusted
of  detersination is greater than .91, The lesst
iR as mentionsd befors.

is that for
Trestoent throwgh doammy variablss (of which only Ltwo stoohas-—

ITER:

tio sguations escaped) ceould bhe Justbified on a priori grounds 1o
BOIME L = But in others, investigation of observed deviations
decided the pattern, which may bhe guestionable and railses diffic-
wlties with respect to the degree of significance to be ascribed
to the oubocomes. In any case this method led to guite good fits
{which improved the already high fits) and to getting rid of
mristing autocorrelations. More has to be done with respect  to
deta brushing before mors sophesticated technigues e called
Lo . My the other hand b was nebt possible to apply maethods of
sstimation that explicitly take in consideration errors of obzer-
vation and sicmultanecsus sugation disturbances. Tt is possible to
apply partial information methods. For osxaople. we can be s&lec-
tivae in  each sguation in choosing instrumenhtal variables  feom
amony  the set of predetecrmined vacriables which are considered
(ol T W resenting the svstematic parts of bthe variables  in
that esguation, and wse the estimates thus obtained in a s o
shage to obtain estimates of the structural paramete ". But this
w1tj involve us in o an arbitrary rule of selection. e
inshrumental  wvariable the less will bhe the of
Jown ledt,  and the closer the fif is to sctusl o At s,
voas a result of that.  With hiogh OLE correlatis the Fimal
will come olose to bthe GLE timaltes themselves. Th
sm the  fact  bhat the orsdictive nalture  of  the swercise
bhe worries in this repach.

at

i
!
-
&
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Introduction:

The process of validation of such & system of simalltanecus

sguations may be approached in two different wavs. The first is

to  a5SHes
o f timation itself. For this purpose certain tests exist  and
will ke considered below. The second ie to test the solu ot

vatem for points of chservation falling outside the ;
tion period. Unfortunately  this couwld oot be dons in our  case
since we emploved all available points of observation for  the
murposes of estimation. Points pr dirg that period cannoh be so
used since hhey represent a different sconomy.  On the othar hand
it was necessary to exploit the ewisting series up to  the end,
nok o only to incrassse degress of freedom,  but also to reach  the
vear which is considered as the base vear for future plans.
Mowswar,  sin
Teval of a
factors thdt

2 Lhe sconooy was edposed to all sorts of changs in
Livity, including violent chan irt bhs enbernal
a strong role in deciding its Jfate, we  may
mi e 3 = of the historical pasriod as oan inadd
EﬂpdhlL v of the i bey deal with similasr or more  modest
i bhe Foturee,

Since the modesl is ral

i

i on Crf

ol dnear e

ively laroe and incluc

ihies 25 well as lag effectz, 1t needs s specilal ftreateoent in its
solution, which is needed for testing its validity and for using
it din building up scenarios which are reguired as a fiest step in
the nlanoding exercisg.  We shall ovtline first the cosputational
method of solution, then move to a discussion of some validation
tests, The solution is represented in terms of the prediction of
the historical pericd. The msthod can then be  applied withoulb
gifficulty to bthe future.

1V.a) Method of_ Solukian:-

The solution of & svstem of simwlitansows linssr soquations is

one of the classical issuss of compubtation. One starightforward
mathod is  to turn bthe svstem into e form which does  away  with
sinultansity. For an econometric model bhis seans dealing with it
in  its reduced form, where gach sguation contains  ong  single
{iointly)  dependent  variable. Other variables in the equation
e the set of predbierminsd variables, whather erogenols or
values of lexogencus or endogenous)  variablesis),. These
edir not Fd!%h any problem since theilr valuss are  elther
given (for ths point and for the exogenons variasbles)  or
2t ad ned through sucsessive solution of the modsl for sndoge-
rrgats warrd ab ] e solution is thus vealized theoush the set of

23 walw o lnn

add Juadgement

Ly

aarbances, whioh are ra119d “Tdd tactors". ks SO - S o [
. U ITntriligator ; -
P et ]

5

g reasonability of solving the nodel for the period

¢ e e b ey

e e oty e e e e,



“multipliers” which are required on thalr own for obther analvti-

cal purposes,
This process is sonswhat cumbersome. It reguires & pailnstak-

ing process of eliminating identities (though this is not a must)
are inversiorn of natrices. I¥ identities are retained, thse ordesr
of the reduced-form matrix is rather large, and this may lead to
reduced accouracy  of the elements of the inverse, unless  high
pracision souipnents are used. Therefore, iterative methods are
fragquently  recomunended; they are in fact indirect technigus  of
matriy inversion.  Sueh methods are, for sxamnple, ussgd in fexh-
Books golving input-ountput matrices, nobt only for convenisance
of compubaticons.  but also to give some insight in the nature  of
the whole process.

fOne of the well-known iterative methods is the Bauss-Seidel

i

methnd, [t starts by selecting in each esguation one variable as a
depsndent variable, differsnt for sach eguation. This means that
values of 2 vaEr i wation (hogetner with  parsme
smLmEs Q3 v, ; ietmrmined variables this
mthww Jointly deg b owvariables we have bwo
salues are al calouwlated (thougi o
irroa previows squabion,hence they ar
tor b oom - £ i bhis modd i which
2 : g fraesdon of giving thes soms arbitrary working
values., For skxanpls, o the o of teaporal variables, it may be
the wvalus of the o ; 0 p@ricod, making uss of  the normally
Minkh  positive serial correlation of economic series. Any obher
value within, or olose to, the admissible region of the valuss of
variables would do. One such cholcs is & rero, provided thab
doss  nobt lead furthsr bhelow to unacceptable results as  we
indicats so00n. Az we nove from one egquation to an
e arbitrary values may be replaced by new valuas ﬂhﬁd]ﬁﬁd
from the eguations for such variables, and substituted in follo-
wing eguations in which those variables appesur-.

Completing the round, we obtain a set of solubions for  all

b e
avallable.

=

T

imintly dependent variables. These solutions are nobt consistent,
but  they would nave taken care of simpultaneity in & partial
WAL . I & senss they will be gensrally closer to the fina
:], whion k& vokbe ot arbit vowvaluss., Hencs they may rep-
these latter in & second round of catculations, and  lead
still to hetter approdimations. Anothsr cound would sl dimprove
ﬁhﬁ results,  and come closer fo the final solution.  This proce:
of  convergence is oensueed 14 the nocloms have 2 real  finite
mepluchdon. It may e noticed the order of souations  is
such that bhe variable seleched as dependent, depends  mos an
variables in preceding eguatsor ] b oon bthose in §ul}UWLHU
mouations, bthe pro o conver much ol ohs i

thds in herms of matrices, Lhi bring €
matrix of the jointly depsndent slose o
wer koW b process of Lnver car b AL

[ G af degomposing the cowefdi into (hwo e
] e m&trir itoiting the the inverse ot a
triangulasr matrix can be caleulated.

)
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We have mads use of the above property for another reason. As

mentiongd betore, the model involwves a raober of nonlinearitis
arising elthar from bransforming soms variables inta logarithms,
o using then in oa ratio form. Care had to be taken lest dinterme-
diate valuss of variables whose logarithms are introduced assumes
wnacceptable values:  zeros or negative values. Bimilarly variab-
Les figuring as denominatars in ratios should be non-zero. Dther-
wisg infinite valuss will appear, and may lead to similar results
for  many obther subseguent wardiables, in an unrepalrable manneey
in  the sense that furthsr recealoulations will not  corcect the
gituation. Thersfore we had Lo decide on an order of computation
of the variables {sze Table %) which avoids such harards,. Thus we
beain by  listing the sxogenous  variables. starting wiith  the
cummi 26, Jointly depesndent variables are then tabken close to bhe
above-mentioned traiangularity rule as moch as possible. Furither,
the  order  of logarithmic btransformations and ratios avoids  the
possibility of infinite values.
Having donsg  that  we proce

o wolve the model for the

ome lagoed valuwes i 1966 asg
thioned Lotus 123 spreadshest
sogoes as follows (sl

vl wE e v fyom

i sl LSET--1REE lwith =
: wsing the af orems
=T hes compuater. The pro

First ihr mrie of  bhe

ragus andd
i T ®

Table tochastic sguations of the model in & vertical
f o an. : the estination e oarg oopied (bre o) o
this regiton, i0 ordee to avoid ercors,  and o pressrve at the
same time bthe maxinum degree of precision of the parameter  estil-
mates,. In the fouwrth column we List the svobols of the variables
in  the order indiceted shove. lLeaving space for headings of the
table we start by the é~th ros and go furbher down to cow Moo 2235,

2y Inm the fifth column we insert the 19466 values for all varia-

Iles  which appear in bthe eguations with & lag:; no other values
are  regudred in that column.  Values of exogenous varis g fowe
the rast of the period are then registered in the {following
colunns.  Malues of cuwrent erdogenous variables sre ledd for the
computation process. '

Ay oIr the sizth coluwwan we computs

valuee of the  Jointly

mendent variables for 1267 using the sguations in Tablse (85) and
cing to the coedficiegnts of the stochastic eguations by theilr
absolute positions in the first pdart of the sheel.

Ay I doing that, variabls whid ol follow in order - that of the

-~

gaguation in which they are inserted, avkbomatically assune a zero
value. Onoe all eguations are computed for 1967, they are copled
to bthe columns for the following vears 1%68-198%, i.s., fto the
colomns O ho X angd for ail variables, i.e, the rows down bto the

Lt Sy

Sheans
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tad by, Jan-Henrik
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) We shifh the computer’ s method of caleoculatian from avtomatic

to manual: command D/AWERMI.  We also shift the order of cal ool s
tipn ta "columa-byecolumn® @ command D/WBRET.  This ensures that
in 4urther calculation rounds sarlise colunns (vears) are  cal-
culated first, hence supplying lagged values, and at the same
time ensuring the convergence from left to right. This peans that
it we secure the convergances of the values for the last vear to
their final solubtion, this ipso facto implies the convergencs of
posceding ves to their final solutions.

&)Y tn column ¥ whioh follows that for the vear 1988 we vagister

o

in row 98 for the first jointly dependent wvariable,i.e.., in  the
call LY9EY  the absolubte differsnce btween the precediog  and
following  columnss CEOARS {(Y9R-Z92) 1. Bince L0983 is still wvoid,
this difference is the same as the absolute value for 19850,  We
copy  this formula to the end of the column, d.e.. down Lo row
We then dedine the oexdimum of this column &.90. in cell
by means of the formula DEMAX (Y28, . YV220) 1.
7y oim obhe following ocolwen, 2. we copy the 1985 coluwen, stearit-

v the formula [HX981,  which ag

k: £ Sirce caloulation is manual , will mot
- bhe ol FFes i columm Y. I othe Wi s tita last

pocolunrs will have the sams , @ o wmilo

We then creats a "macroY undsr the name NI, for  exampls,

i e copied ta the

which saplovs bthe "IF" condition:

CARIYERRT 0,001 {CALLCYAXONZ

Thies macro starts a process which the computer reads as follows 8
It consideres the value in the osll dNo. LYRRTY, angd Y14T 1t Finds
it oireater ¢

fhan & small value which we specify so as Lo sBnsuwre
the accwacy of results up to, 2.g9., the second decimal place,
(8, Ly, it starts & round of calculations. In doing that, the
column-by-column order makes it start by recalculating 19467, then
the following  vesrs up to 1985, When it reaches the column of
ahanlute difforences it wses the new values of 19899 and subbracts
from  them the values in the last column which etill  holds  the
precedlng wval s of that vear,. and calculates theilr maximum. Then
it moves to the last column and inserts the new 1285 values. Whan
the calculation pro wride, the F%{6 command puts the macro back
into  work. It applies the if condition once more to the cell
Y227 . I+ the condition is fulfilied it stops. IF not it stares
ancther  round of calcuwlatiors. Fecalcoculations may be obviowsly
implimentad manuallyy  we mavy use the recaloulation kev [F9Y  any
number of times watching the value in cell (Y2273, The repeltitive
property of the macro saves us the trouble, since 1t follows the
same marual process., saving kevstrokes and btime.

33 When recalculations stop the largest absolute difference is

gviations are ipsn facto smaller.

than O.000.0  Other o

slaod the decisive variable in this process s the
slute valuss: in our oa it iw the capital
We may have ob Moit as the oriterion for the "if condition”. It
iw  sater s by the whole sst of absalots differsnces rabher
than a single one. The process normally takes less than 8 minultes

b

vardable in

hoog
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once the macro is invoksd., The stability of the last yvear, 1983,

ensuwres the same for the wheole pseriod,
10 In the following part of the sheet we copy the values of all

ipointly dependent variables, i the same order, and in the same
colunns.  This mavy ke also follows=d by another part in which
deviations {(predictions - actual values) are caldulated,  Thus if
the first actual value of variable ko, %8 is inserted in ocmll
the remainisg & al values will oco Lhe rangs down to
Starting deviations in the oell Moo {F
FEZEQ),  we copy this foreouwl s down to {4871, This provides
usm with all the computations nesded to spply wvalidation tesbs,

4
¥

7

IV.b) Validation Tests:-

The most widely wsed tests are those devised by Theill  who

paid much attention to the problem of forecastingi{x). Thase tests
are  in fact derived from oan eatltsopt to improve on other attempls
to s goodness of FLb by considering the regressian of F
(predictions! on 4 (achtuwal observations). Me indicatss that it is
rot sufficient to obtain a high correlation cosfficisnt,bult there
s hhe obher condition that fthe y ion cosfdficisnt has to be
gaual  to unityy praferably ocalools with zevo intsroept to
Lt f o rias 1o the cdichions{®xl. It is wbiill 4ilami-
nating  to ey e ions before discussing bthe meas-
s e sugoestesd as an altaernative. in faclt these neasuwres Qo
o stepn further, degesnding on the analvsis of variance of the
restdials  from such regressions.  For fturbher insight we  shall
also calowlate, and discuss, the relative deviations F - &) 7 A,
and their temporal behaviowr.

iV.c) Correlations and Regressions:—

2 i

T

i
&
| ]
{

Let us retrieve the correlations obtained fvrom the process of

single-sguation sstimation, disregarding corvrections for degreaes
of  Ffresdom. L ue alan fit ordirary regressions of the predio-
tions obtained from the solution of the model on the actual
chservations, Table (11) gives, for the variables estimated by
means  0of stochasitio sguations, the correglation cosfficiants  of
these ragre ions in dits first coluwmn,.  Ratios of the sguarss of
sueh corriations  to the coefficients of determination of  tha
single-egquation estimates are given in the last column.  The 1ast
but  one column gives the deviastions of regression cosfficisnts
From  their desicvabls valus of unitv.e Similar statistics l(except
o the ssocond) are given in Table (9) for all variables in ths
meckel . The resulits suhiblt some interesting featuwres:y

-
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The Fits obtaingd From the simultaneous solubilon

model are not necessarily always poorer than those obtained
from the  =single sguations. In mome casss bthe correlation
coefficient,originally high,still receives some improvement.
This is the case for s.0., SIVM, BTSSR, GHRR, GRFR and SEEL.
Howaver ,this may be accompanied by bllghtly lLarge daviations
of the regressio coedficient from unity. Thus SIVN prodoces
a coefficient higher by 0.02646 than wunity, which dis the
Jargest positive devistion, while GTSR produces one of the
largest negabive deviations, - O, 0245, However since thase
statistics are sample values, we have to judge their signi-
ficarmce by means of appropriate tests.  Lacking  an sxact
teat, we may apply the t-test, to judge the significance of
deviabions of regression cosfficients from unity. It can bhe
found  that the deviation of the cosfficisnt for  SIVHN 2
1.38% Limes its standard error, and that for S5TSR is ~1.0
both being insignificant at the 0,085 and 0,010 levels. Th
in  itseld mav be taken as an dndication thalb the nodel does
wonr ke for at lmast & grous of variables, namely those mentio-
ned  abowve  and btheir eHmluWM,nrv varLaia Ll es. T this
maans that the explanaltory tin Jo B R S P AV
thas avoids  soms of the dtuturhanmm% that aftfected actuas
in oso far oas theld mplanatory powers for these spesoil
s doads L e Toeer ey
variaibles are not af e

cad

bed by the working of the model

since  theic sguations are functicns of exogenoos varliables
orlv. Their predictions ars the sams thipse obtained
directly From their single-egquation sstimates, haence the
correlation cosdficients remnain the same, and the ratios tﬁ
the last column are unity. These sre GRIR, HRWR, HRELR,
Bt this doss not snsure that their regression er+41caﬂntr
have to be eoual to one. In fact, one of them, GRIK, obtains
the smallest regression coefficient of all, O0.9&14. Other
variahles, affscted or not by the interaction of the model,
have higher regression coefficients. This may be interpreted
aw  indicating thalt hhe interaction of the model did not in
fact impair sitoations which were not guite close to  desire
able values than the single sguation estimates. Cars has to
be oiven in the first place to the single eguations them-
s@l vEs.

G the obther hand, the interaction of the model did affs=ot

negatively soms variables. The worst fit iz fthat of imports
of capital goods, IMEN, whose correlation coedficient waot
down From 0,997 Lo 0,940, This is followesd by private gross
Fiwme capital formation,  MAGN, esployment in sgricaltuce,
SHER, construction valuse added, SCVM, imports of services,
FHSH and customs dubies, GTHMR.  Howsver thelre  correl ions
rangs betwesn 0.5 arc 0,990, Their rsgre ion cosddiolents
areg net necessarily among bthos ki ng relatively  largs
cdeviations urity. Thus they are nobt poorsely reprassEn
through the which is anohbher dndicator of its wvali-
chi v,




iv)

W)

wil

I+ we btrace the last group of variables, we can see thabt the

lower degrse of accowracy shown by the oodel is due to laroe
deviations in some of their explanatory variables, which are
obtained from ddentities or definitioral relationships.
Thus, Ffor IMEN, the rate of investment RAGT has a correla-
timm  coefficisnt of 0.8743 only. This is partly due to the
relatively low fit of total investment in constant prices.
It may be noticed that in spite of the high correlation  for
public  investment in cwrent prices, its value in constant
prices is somewhat lower. For private capital forestion bthe
results  are affected by the low fit for the relative price
of capital formation, RXGES, irn spite of the fact that its
numerator is exogenouws, and its denominator does not show a
bagd +it. Further although the adiovsted G, IRAN, sxbhibits
gudte a high correlation, its change nesd not do so. It is
remarkable that in spite of that, the adiuvsted value added
of  agriculture,  SAAN by dtgeld has ong of the poorest fits
T the svetem,  This may have affscted the sguation for
Bk, The eguatian for SCVN ssems to have been atfected by
the fall of wlation copetticient of the construction
componsnt of imvmﬂfmmh% From L% In it current fora Lo
2.94% i constant prices.  The slight fall in the it of
shoomes lubid iz due to the rela ively low (G.98%9) correlas
téwm Fo dmports of goods, possibly as bthe resolt  of the
haehaviows of capital ooods imports.
Juﬂglﬁg bwv  the above remarks we may say  that  wvariables

1

the oore

onedd as ratios may bhe more expeossd to larger  deviations
dtw Lo bhe interaction of deviations in the two teras of the
gpuoatisnt.  This may alseso extend Lo cases of produchs, - even
when one factor is srogensous, as in the transformation from
constant Lo current prices. For variables sstimated directly
by means of stochastic equations, the wesk pointg lig in
imports and BFOF,IE is intesesting to notice that in spite of
the behaviows of GFCF, the it for the capital stock came
out  with a correlation of 0.9993, and a regression coeffi-
cient sgual to L0045, Again, in spite of the difficulties
encountered in the forouwlation of the (nanlinear) prodoaction
function, its solution through the svstem gave a corralation
af Fisimnt  whickh Lz 0.9984 of the S5E sstimate, while the
regression cosffictent is egual to wnity. However, whsn we
transtorm the var'ah] Lo original wunits, this latier coet-
Ficient beoome LEREE D Thig Jed to oa high fit for GDF at
market prices) hmth variables being key to other parts  of
the system. Thay al Mold a key position in planning acti-
Vit

Ot of the 46 varisbles in Lhe group of

2

]

whastic sgquabilons

2 owliohtly higher
below unitv.  Devia-

applied, be shtatis-
ider  the  svelem &8s
ions which bhecome 1 owsr
abter bhocoms larger, 1L.o@.,

Two have a unilh ocoedd o oof e
than unity, while the ALMLrG
tions may not, f approprilate hes
tically significant. Hubt  we mav
shawing a tendenoy Lo producs i

Tiarn actual varilables as Che

.

e bime.  This  need nob cause worry since  none of  the

5
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viil

viii)

aguations.  estimated showed proof of esistence of sarigl

correlation.,  We have to wait for other tests beforse steet-
ching this particular test hevand its limits.

Thus  id we go back to Tables (9) & (10) we mav notice that
tha Lofits, in the sense of a unit corralation., are of
The e v type,namely the three price indices, TREE, IXCP
and HRYFP followed by the price rabioc RHESC. Fegression cosf-
ficients for those variables are close to unityy the largest
deviation (0.0041) being shown is that of the last of them
whose correlation is 0.999%9. By contrast the ratios IRLE and
RXGT rank low in their correlabions.  Thus not all variables
exprassed  &s rabios are necessarily subisct  to st onger
davi iong.  We have to consicder other tests, including the é
behaviow of deviations especially in the first mart of  the
iad, whare relative smallness of the valus of variablss
amE Lo have affechted the allover filts.

What come out cleariy of fhe whole list of variables are

]

tibg i
CEARY:
alME BN
of privats transters HREFE whi
mearsd rgful sthochastic equati

which  arg defined throogh identitie . bt
Llyv  df the values involved ars small apd when Ll
e din censtant prices. Thus the worst is that
oceuld noh ba 2w A&
g e Doreed s ient is
4 and it rizes to 0,461 inoowrrant pric never the-
iwmss, its regression ceafficients are mot bhe moorest L the
whols  1ist, It may be recalled that this has nothing o do
with  the model per s, since it is defined in terms  of
exoggernaus variables and others which are functions of B O
nos variables onlv. The case of the value added in Kk ik -
ture is not as acote:; bubt it is understandable in the sense
that SAVYN is defined as a residual and S8&N is derived £rom
it by subtracting an exogenous variable. Iin this ssnse it
catoches  all the srrors of est

[:5

1

timating total value added and
ite momponents in all other ssctors. Theretore, the cosffi- t
cient  of correlation of 0.7994 is not ss bad as it could
have beasn. The same appliss to the changsa in stocks variab- |
ez since thev contain all the srrors  of es Lmating  the
solroes  and uses in the amny . AR constant  orices  the
correlation ds  O0.4412,  and the r ion costficient is
0, 3% ot v In  curreat  prices coreslabion ooss up ko
UL &LEDE bult the regression coetficient is the Fi ghies ir the
whole list being 1.35112%.  This mav be understandable in the
ight  not omly of the way it is gatimated, bult also as  a
vartable small  in ;agribocs artd fluctuating  arowunsd  zearo,
Another  dnteresting cases e that of total net lercing. It
comes oult poorer in ion than its two  conpornends
for  the private and public ssctore.  Bot it is ralatively
hetter in its regression cosfficient than sither of them.

T conclude, regreassion test indicates somne areas  of

'l e

weakness  but at the sams tims 1L ems that ths fault  1i
in thae firet place with the individual eauations rather than
the working of the nodel as & whole. In fact there are case:
whare the model led to improvemsnt of estimates. The main

5
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acdverss feature iz the fact that eguations included to  sum

up the results of the whole systemn such as change in stocks
mr net leading are nobt guite snoowraging. While this may be
of  secondary importance with respect to the feprmer, it im
Mot so for the latter. The net lending variables are impoer-—
tarnt  in judging the owtcomes of alternative scenarios, and
their relatively low performance warns us against overilst ng
them. _ : '

Bt we nave to notice that such residual variables are rot:

-~
e

usually capoable of being gxpressed in tarms of  meaningful
pouations  which may be fitted to them directlv. The model
givas us the tool to estimate them from identities as resid-
vals, i.e., the same way their data are neually estimated.
it may be also added that the bhehaviours af the overall
pesidual variables give us & feel of the gensral pEr b o marice
of the model. The change in stocks in cwrent prices gave
the stro o oupward bias in repressnting obmervations

wWhile cwr - price valuss showed a downward and  relati
1 g biag, On the other hand both private and overall
gave upward baises in conbrast o public  net e
Bt o owe have to keep in mind that these  ob srwvalions
~onbingent  upon bhe way we detfine  the positive and
negative elemants of bthe balance mguations for Lhe itsmns,
as imposed by the definitions of restoduat varlableasy B Gy
net lending rather than net borrowing.

g
A

Ge  mentioned beforse Theil was not satisfied with tests hasad

on regressions of predictions on actual observations. He prefered
to outilize rules of decomposition of sums of souares in analvzing
the mean sauares of differences betwsen them. The first step is
e construct the root pean square error,  which is a quantum risad
by  itself in judging predictions.  Since this is not dimension-
less, one way of normalization is to calculate ite ratio to the
sum of rook mean sguares of its components.  This i the original
wersion  devised by Theil. énother version, which is gucted in
other works i to relate it to the root mean sguare  of  sctual
reervabions onlv. We shall asdopt the ENI practice of callinmg the
Lattsr the normalized root mean souare eccor (NRMSE) , and kesping
the original definition as Theil s Ineguality, o (%) We ahall
Ghtart  with  these two first, and consider the components of
Thetl "= dneguals later.
IY.d—-1) Overall Inegqualities &~

e mentioned above twe messuwres can be distingulshed. In bokh

ofF  them,  bhe . numerabor is bthe souars oot of bhe  average
sguares of the errors - &) In the first, ths normalized root
@ oot bhe soguarss of

mean square error, Lhe numgrator is bthe avers

s G

&
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the artual! observarions., This resembles the ratio of the variance

uf  residuals  from regression to that of the regressor, where
specond. moments  arse taken around zerg rather  than around  the
renpest Ve MRS, Values of this messure are given in Tables (%)
ard {11y in their second columns. In the second megasuwre Theil 's
Inequality, U the same cnumerabor is related to the sum of the sum
of the root mean sguares for both actual and predicted values.

T im obvious that the two measwes should tell practically

the same  storv.  The NRMSE is espected to be saround  twice the
value of U, by definition. This may be in fact seen fraom Tabkles
(%) and (11). Judging from the ranks given in the corvesponding
tables {100 ang (12 we find that Lthe ranks in ascending ordsr
are practically the same for the two seasures. More interesting
still  is bthalt the orders ars reasonably close to those given by
the correlation coefficients disecussed above., DBut  differences
from the ranks by regression coefficlents are more pronounced.  In
this ingica that the Lwo measurss & aftfected bv  the
o o] of rather than by bias in representing
ok . = variables., The b issue wWill
ort when we deal with the comg Li.
1wl der first the fowr veariable from the

30
rles

intaraction of the svebem, GRIR, HREWR, HRXR and IELD. Tﬁﬂ Last of
Lhess pres Ve, AN bolhh mEasures its primery position fhat 1t
held in correlation. In regression, its small deviation (-
from i o it bhe d-hh rank among the stochastic Van&bl_
At the abh eubrems is BRI, which maintains the same correla-
tion rank (43 while receiving the last (44) for resgression.  The
other  two  variables have their positions retarded  than  those
caloul abed for regression tests.  Thus again overall insgualities
show  that  poor performances are not due to the working of  the
vem, . and that good performance in the 5E stags could be main-
tained wWithin the system solubtion. In other words, we may consi-
der that the intersction of the system can be judged to be satis-
Fashory. :

Goain the poor pevformance variables, IMENM, HXGEN, ITMSN & SCYN

Fold  the samse ranks as their correlations. I we acospt 10% as &
Timit for the HNEMSE, we find out that the variables showing lower
anar@tatimnﬁ flhut shtill  bebween 0094 and  0.98)  axhibiit  high
chs  of deviations., The worst is capital goods ieaporbs which
111Md to sxpress the variation of observations by more than S04
ivate investment follows with BEY, dmports of services with
G'HE and public inve i by about B0%.  Apart {from L m ., all
pther  variables obtained from directly estimated eguations  show
curacy. The same may be deduced from Theil s U, wheare
the e @ of s acy is generallvoover FU%.

When  we consider the whole list of variables, we firnel  Ehat

v POA &

arae drcluded in the poor perdorman Theres
out of the 128 variables (ranks 1
Li'a e . &yl above 10%W). At the bottom
the change in stocks variables followed by orivate

formar glve the unacceptably bidgh WK which suceeds 1.7, while

mr e valrdahbl
2H o ovariable

f}-\
i
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the latter range between 0.7 and 1,230 The ratios for  the net

lending variables range from 00175 for the public sector bto 0,319
Fer  the private sector with & regsultant 00456 for  the whole
aconomy. Those for the Ltwo agricultural value added variables
follow, being slightly over 0025, To these we add capital goods
imports with 0,20, T owe move up the List we would bhe struck by
the fact that the vari that follows is unemnplovment. For its
components should be considered quits reliabler  labow force has
a ratioc of 0.00% only {giving it the 8-tk rank), total enployoent
0,014 {rank - 131 and imported labows iz exogenous.  This may  be
takern sz an indication that variables defined as  balances need
ot be as viable as Lheir components.  However, may be said about
this case (see IV.e below!.

The remaining variabls

betwesen S0V ang 107,

hawve thelr MNRMSE

They include three groups:

# 0 The first incliudes veariables
aquations.  Thes are HEGHM Q.1
the e i verd TG arich ISR

s iwasl DHGERY

¥ The sscond orooup tains variablea bmated through dedi-
nitions from in  bthe model. It inclusdes
comprments  of goveroment revenus and bransters in constant
orices, whergas bthe corcsponding items in ocwrent prics
clerd ved from sstimated ions with ra balow LO%.
waakest of  them are cusbom cuties (0,130, and 0,093
current prices)and transters to private sechor (00189 insh
O.08%) . Obher variables in this groug are public investment
arnd  the rate of investment, with services exports on thea
border (00101 against G.Ghéd.

% The  thiecd group contains variables obtained from identities
which ssem to have cunulated bthe errors of  componghts. But
this is not necessarily a general rule. For example, the
worst  in bhis group is GRIR (GL192),  although its major
component  is government revenue GRER whose ratio (0.041) is
much  smaller than those of its conponents, some  of which
were mentionsd in the second growp.  On the obther hand these
latter components have affscted net indirect taxes, GTHM
(0,140) . By contrast, & variable derived from it, © < has a
ratio of O.088 onlyv. The obther variables in this group  are

HEGM, TXEN and BRLIL
We may conclude that by-and-3arge the be

through esstimated
(0, 103, but 0,089
Lat 9,097 for  the

determir
13 :

5

waviour of Lhe system

is again found to be reasonably good.  The correlation-regrassion
twsts and the inegualiti give the same ceneral picture. While
most of fhe variables sstimated by means of fitted sguations coms
ot in good shape,  those derived from definitional equations or
identities, even when thesse involve sxogenouws variables, nesd not
e am relishle. Bat thers are instances whe inclusion of oore
variables pstimated through the modsl imgproved the final result,
IVed=2) Limitations on_the Inegualities:

5

The remark made above about the behaviowr of the  dineguality

¥ry

i the case of variables with a small average is an indication

&t
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that the ineguality is not invariant to the point of arigin. To

iilustrate the point we indicate in the following table the
various statistics of the inequalities of the unemployment varia-
ble, which involve the predictions F, the actual observations A,
arnd the differences D = P - A.

LR TEME THED TG
Mosans qfs
B
& ERRL2
L 0,0
Standard Deviations:
= S oHEL.D
3 HELS
i 1.9 "o o/ S
I¥he &y
=
[
I
P

. A0t .8 2501
40k, W DELT

- 1.4 1.4

1887 LR

ot the insogu

T4 ig elear that & amele alor s

meEan shuars of the differenc of wach of the terms of KU are
the least for KLE, and are about ten times that value for IREG.
Mo value is given for IEME since it is exogenous, and it may be
taken as  zero for practical purposes. The value for  ITEUR  is
practically the difference between the two, being E8.7, i.e.,
lams than thalt for IEEC.  But the fact that the msan of UG is
much less than that of anv of its components leads to the obvious
result thalt  the mean sguare for sither its  actual values ar
predictes  values s by far less than those for IFKLE  and TRER.
Therefore the ineguality is, by definition, much larger than that
for either of its terms, irrespective of the fit itsalt. Thuas
while the inequality is dimensionless in the sense that 1t 18 a
guotient which involves two guantums sneasured in the sames urd s,
it is nevertheless not invariant to the position of the mean  of
e ssedes with respect to the point of origin., In hiz attenpt to
remedy  some of the shorteomings of ordinary regression analvsis,
arnd  to rely on one single dndicator amd its  composition, Thed 1
introduced another source of defsct which might be gquite mislead-
1) 14 we aseums for bhe sake of srgument that unemplovhoent was
as high as emplovment on the average, its ineguality would Favsws
been emaller than that of the latter. Tt masy b mentionsd  that
with the relatively high fit obtained (o= O.9238), the devia-
tion of the regoression coedficient (D.99E5) Ffrom unity is  only
0.,075E5 times its stendacd srror, This waerns wus against too much
weight  bsging given to the ineguality by itself. It s for this

samon bhat we introduced regression anslysis al the same  time.
w1 more confident about our modsl,  since the mosk
helong to the category of variables with  guite

Hearocs we . camn f
POTor L s A

smal il means

R0

-

o Pk}
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IV.d~Z%) First Decomposition_of the_Ineguality i

Theil suggested an analvsis of his inequality based on  far-

med ae for sums of sguares such as those used dn analvsis  of
variance. The first foraula distinguishes three different sources
of wvariation in fthe numerator oFf the W ineguality {henpge also
that of BEMEEY -

#  The {irst is the difference between means of predictions P
and  actual obsesevations . Fositive values thus indicate a
tendency for predictions to overestimate - on the average -
observations; and vice versa. Thus we deal here with a bias
TErm. .

# The second is the difference between standard deviastions of
i oand A, Hencs we obltain a variance component indicating., if
posttive, that predictions, apart from averags bias, bend Lo
vary  more  strongly than actuzl  observabions. A negative
value mesansg that predicbtions tend to danpen wvariations.

¥ The Lhicrd d1e & residual shich is attributed to  covariance

hetween  the btwo sels of valuss, This is given & positive

sinm, being the sgusre croob of & positive guantum.
ally bhe Firat Lwo dtses sboald vandst,  as oa condition  that
il o have the saoe distribution as  obsecrvations,
same mean and samg variance. The thicd term, which represots
ardation showld a&lso vanish in the cas ot prediobion,
since it is a function of (1~ ), whers the corrslation cosffi-
cient r showdd egqual +1 i the case of maxioum  correlation. 1¥
this is coupled with absence of the first ftwo components. we have
a case of predictions being identical with obszsrvabtions.

s

af o

=3

The bias component, UMY, is defined as the ratio of the mean

of  deviations (FF - &), or the difference bebwsen the two means,

to fthe numerator of the overall ineguality . Column 4 of Table

{11)shows that variables directly sstimsted from fitted sguations

tend to have a negative bias. Thie ssens to fit with what we have

already observed for regression coefficients. Holt we have to note
the diffmrence. The bias component deals with fthe position of the

regression curve while the regression cosdfficient represents s

Jope. Thus nmot o only do predictions tend to anderestinate {(nay be

mddohtly) chservaltilons as values bescome | aroseg put also,  and

passibly dus bto the weight exerted by larosr valaes, this ternden-
cv g & gensral property of the estimation period as a whole. The
~arking  in ascending  order in Table (132) ralses a ' - wh

Im e b e

¥ The  fouwr variables detached from the e

raro biasss, This is merely an ouicome of the natuwrs of

td ma and has nothing to do with the intars rnoof the
model ilhael .

#  The larpbket valus of the bias is & negative one, 000300035, Tt
introducses  a new variable which did not raise  any trouble
with  respect to overall tes : : atior, TRDN.
Howeswer,  an interacting wvariabl has only s modsrate
Dias (-0, 0055,

¥ fpart  from capital goods dmports (with o oa -0, 00584 bhias) some

nave obviowul sy
SE

i?
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other  var-iables have relatively large biases in spite  of

their good representation. Thess are: agricultuwral smploy-
ment  DAER (~0.0056%9), nonphoasphate exports FMUN (-0, 0030),
intermediate consumpiion IXIN (~0,.0044) and transportation
value  sdded and emplovoent (00045, ALl of them areg less
than 1%, The resaining variables show stiil smaller biases,
which is another point in favour of the system.

I+ we consider the complebe set of variables (Tables 9 % 10)

Bias (0.0261) belongs to privaite transfers which had
mean o bave the lowsst corrglation and to reflect large
gualitiss. This is in spite of the fact that it is the deflated
value of a variable with an exactly zero bias. It is followsd by

another, also positive, bias for unesployment. Two obther variab-

les have a bias over over 2% (ar 4% if related to the denominator
of NEMSE), wviz., agricolibwal value added, eactual and adiusted.
Foallowing in the list are charmges in stocks and net lending wvaria-
Fles, depreciation  and public dinvestment.  Their ratios  range
betuween  1.9% and 1.0%. The rangs bebtwesn 1.0W and 0.3 cantains
custons duties, net indirect s, suports, oublio consumplion,
mitdivate  and public savings, : goods Imports. investment
rats o and the ratio oof 1ts detd oy e ilwats wings deflator.
All  the abovs vari ratios defining variables  in
constant prices oroanm ing deflators, or the ootcoose of detin-
itional sguations, &dc for bhres variables estimated dicsctly
by means of stochastioc equations: IRDM, SaBS and  FMUM, Thess
obssrvabions Fit with, ang explain, previous findings.

IV, d-3,11) The Variance Cooponent, ULS::-

i £

The variance component, WIS is the rati of of the differencs
hetwsan the standard deviation of the predictions and  that  of
actual  observations to the mnuamsrator od U It is given in  the
Fiftth  column  of Table (11, Thisg time the relative share of
negative valugs is lowsr than that for biases, (246 out of 4bd
variables). On the other hand, the upper positive tail contains
larger wvalues of ratios than the negative one. Consldering the
corresponding items in Table (%) we notice Lhat:

# Thrase of the four detached variables have practically  zero
standard deviation differences. ne is actually =zera, and
other two are negative and less than 00001, The fowrth

I has a difference of

largest values are thosse of capital goods imports

(1.75%) and private iavestment {(L.377%) . Other varisbles have

differencss below 1A

% It is also interezting to notice  that  thse production
funchtion wvields a difderence of L0004 only, which adds  to
contidence in that function.

# Dut  af the whole list,the worst are again those of  overall
balances. Thus  char ir wltocks has & diffeprence of 417 in
currant oricss and “oin wonsbtant  prices.  Met  lending

“iables have  eabtic

of LALEY Ffor the private sector and

LT For hhe whole economy. By contrast public net lending
has a ratio of O,05% onlv, '

¥ Mariables that o found hefors To have relatively poor

&3




parformances show also large differences hers.  Thus private

travsters  bave a ditfsrence of J0.5%4 in constant prices and
13.8% in current. Agricultural  value added bas a ratip of
2.5%, which goes up to 3,37 when adjusted. The ratio for the
rate of investment is 2.4%. .

# Another  groae of 10 variables ranges between 14 and 2%,

v drnclude capital goods imports, unesployment, public

and privats investments, relative price of investment and
some  indirect ftaxes items. The list comprises also public
cornsumption in constant prices and public savings in cuwrrasnt
pracesiwhich is the only negative one amorng thsm).

#  Fouwrtesen obther variables have ratios ranging beltween .34
and 1%. ’
In conclusion, we may sat that the general pertoreance wiith

]

raspect Lo bhe variance component 1s acceptable. Detached egua-
tions  shomy small ratios, while some variables obtained  theough
o definitionl sguations have large differences. Thig
moare those of overasll balance variablss. I showld bs
that out of all variables having differences  larger
e L%, ' oneg has & negoative sign, namely public  saving
This means  bthaet the poor predictions tend to vary mors widely
tharn actusl obsesevaltilons.
IV.d-3,131) The Covariance_Componesnt, UG

rhd e

[T —
H

I

bl coms now to bhe third and aoore crucial messwre, mnamely the

covartance conmponent, o LD, It is detfined as the ratio of twice
the product  of the btwo standard deviabtions times one einus the
correlation coedfficient  to the denominator of U. By definition
this component relates to goodness of fit, apart from biases in
means  oF  standard deviations.  The larger the differences the
amaller iz the relative covariance, i.e., the correlation.  Henoe
we expect the ratios to reflect a pigture similar to that outlin-
st bw bthe correlation cosfficient.

In general this is the case. Capital goods imports  show &

deviation  of aboul 10%.  They arse followesd by public investmant,
loprerte  of services,  and poabliic dncome from dnvestsent abeoads
all of which are above %, The last of them is detached {rom ths
mocel and is known to have The smallest correlation among Sk
estimates.  Among  the variablss that have the least differences
are  the logarithe of S0P, labowr foree {(which is detached)  armd
amplaveent sguations. One shoold recall that these latter inclode
teedbiacks from bthe svstem since they are functions of value added
variabhles, which in tuwrn sare foanctions of ther variliablss in the
gvaten. The fact that they arg a2t the top of the list means that
their covariance components are smallse Lhan those of the variab-
les from which they are derived., including the corresponding
value added variabl :

It may be tentstively concluded that the model has & betber

zehie BOUECES,
shkdown, and the primay
o ta encountered  with

AT i opredicbing variables belonging
iew., GDF st factor cost, its sectorial be
factors, capital  and labour. Less sucoes

.
gl

$s
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respect Lo external sowces, i.e., categories of imports,. and to

the uses side especially investment, 1in spite of good 58 fits.
Thera mav be need to reconsider the data of these variables
igspecially deflated values) o the structures of their sguations
ar-lrath. Varitables derived by means of definitional eguations and
ddertities are in some cases less relaible. This is gspecially so
for  overall balances that have no feedbacks to the rest of  the
vt e,

Let ws consider now the mutual working of the three ocompo-

nants, in the shape of a decomposition of U. Hers we make use of
the tach: :
LIEMy o+ UGSy - L0 o= U

rmy -y -5 B
e o Ao o

HMerces

n
e
fuanbr

UCMd -+ PRI+ BCE]
Wl e 6

ULzad = LHEY /£ LU, CE o= M, B, O
T offeeer words, dnsbsad of relating the nuesrators ot the

rat e averags of souares of actual (ard predicetd)valuess,

Wi relals  thelr  soueess bo bthe sguars of the nunerator of U,
.8 ,tn the average of sgueres of differsnces between prediciions
and actual observatios, which is the sum of thosse sguares.  Thus
the original ratios seaswre how big the respective deviations are
with referasnce to the variables thay relats to, while the new set
of ratios show the weight of gach in the deviations between the
preadictions and their original values. The new ratios, unlike the
previous ones, have the sxtra restriction that their sum is equal
to unity. The larger the first two components, the smaller, ipso
tfactm,is the third., Thus we have to set limits for these relative
components  with refersnce to thelr tetal. We shall assume thabt.
the acceptable limits for ULED are 0080 to 1.00, which means that
the corresponding limits for  the other two terms are O to
0,20, (%), The logic of this is that the first two components
represent  deviations in the estimates of the parameters of  the
pomdl ation distribution of the deviations. Under aszumpltion  of
normality  these are Lths megan and the standard deviation., This
requires  that deviastions of means and standard deviations from
their skpected values should be as small as possible. The reamain-
der  represents sampling errore due to variability in the estima-
tion of the relationships they relate to. This should be as small
as possible by itself, but it shouwld be as large a5 possible
proportionallv. Witk this in mind we may investigate the ratios
oof o svstem:
# fmong the variables

(Tables 10 amd 113,
mlmotricity value z
anly., The obher is
The Former suffers from a large

timated by means of fitted sguations
d0 variables fail the t . One is tha
whmss covariancs comnponesnt ie
Pation with 90794 which ds

fin ta 1 6
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variance component, 0.24% in spite of the fach that the very

oo Fit cives the ratio of this component to the variable
itseld s valus of 14 onlwy.

MNey other variable sxegeds the 204 limit, but thres variables
ave@ead a 10% limit, namely emplovment in mining (11.?V) and
ir trads (10,23,  and imputed bank charges (10 SO the
other hand de prwn.atimn sufters fram having the 1arg9$t bias
(18, 4%) . Two  other variables have biases over 10%, nansly
pmplovment  in o agriculture  (ls.4%) and in  transportation
(34, 9% . ,

It mav be ohassrved that the production function which paszsed
previous - tests  shows a smaller covariance component  than
most othesr variables (94, 1%) although it is guite high., This
s due to a somewhat large bias component {(5.463%U). The next
in order is smployment in trade which, besides the relative-
v larges variance component has a bias of 3.84.

It owe  go  further in the list of variables bevond those
directly sstimated, we find that some variables behave in a
poorer way than depreciastion.  They are in fact derived from
it, namely, private depreciation and the valus of Lotal
deprection in  current prices Bokh dncluda a L bhias
comporant (eLéERY which i 4lLﬂh Ty lower than that of the
walue Ao oo ant prio they have over and  abpve  a
1 & variance  component AW oand 11T ; ivelyl
wihd ~wmducend the oovar 3 componant o nearly
The fwo sebs of overall ylance variables which showed Large
irecual 1t e st faer also from largs variance terms and  low
COVErLENCE oSS, This appliss also to private transfers in
constant prices. The variance componsnt, in these Cases,
pecones responsible for deterioration, even though the var-
iables from which they are derived may have large bDiazes
aonly. Capital stock, which passed the overall tests comes
rew st the bobttom of bhe list as a result of malperformance
af depreciation. The main reason is the quite high weight of
the bias component, in spite of its smallness. On the other
hand  although the derived deflator of NDF holds  the first
rank among all variables, it sesms to have been affected by
ditfmrences in depreciation, which ralsed its variance com-
porent  to té.ad, bringing down its covariance component o
82,8, which iz still within admissible rangs.

Tre inkterssting feature of these obssrvations is that some
variables with low valuss of the irnequality and its  compo-
nents, sspecially those of sectorial emploveent, do saffar
from relative disproportionalities in the structures of the
wtabistical distributions of predictions. This may bs dus to
observation srroes rather than feedback errors  from bhe
svstem itself. Again, in spite of the guod fit  for  the
nroduction function, it seens bo suffer from the same phano-
menon. Otherwise, interactions of the model are not causing
ﬂnﬂnw delmcavrnna.

The basmiec guantum on which the inegualities ars baszed is the

are by one,

mEat souare error. A sabdivision 1s once e




“whers raltios are considered on their own merits, finother, andg

directly related subdivision, ve considered simultanegusly as  a
Beeakdown of +the overall ineguality. The logic of the above
discussion points in the following direction @0 Judgement should
he first based on bthe acceptabilty of the total ineguality  then
amalvzing it to its compongnts. in fart we may distinguish three
cases - :

# The First is the case where both the ineguality and all its
componants are within admissible rEglons. This is ths most
desirable ocase. . :

mre,  and the second best,is that whereas total i1neg-

# The seoc
wality is acceptable, some of its components,or all, do not
fall within admiesible regicons. The good fit may not remain
stable, sven under the assumphtion of no changse in the dist-
ribution of errors. It should be recalled that the first two
conponents represent biases which can be treated by sultable
meEans, while the third represents random elemsnts that  we
can oo nothicg aboot; albeit looking for a betiter £1t from a

Lhor of the system of squations. Howeswar , Ors may

of the overall ineguality  may
Fender  its  components more susceptible to random elemsnts
that perodoece relatively large deviations i e val s
from theoretical expgotations without this that
such deviations are worin while.

%  The third case is where the overall messurs indicstes poor
fit,y LaBay U i largs. Here we may find that its componants
may shill be within the permiesible limits; but at least one
@t them is unacceptable in the sense of  being relabtively
largs with respect to the saverage sgLaras of tha wvariable
iteelfrs Thus ULXY may be all acoceptable for all X, while one
of bhe WULEY ratios st least is large. Im fact i€ ail WULE]
are acceptable, then all of UXY should be  large, thus
contributing to & largs U 1+ one or two only of WL are
unaceeptable, then U will not be acceptable, and al th? Same
time its components ULX]Y are disproportionate. )

e or s
aroauns  thaet the smalinsss

Thus the logic of the ssries of teshs iz that we should have
“the ratic ULL} as small as possible {(close fit) while ULCT is as
large .as possible (minimum bias). There is still a faouwrth case
which we sncountered in our analvsis. This is when U itself is
azceptable but  one of its componsnis is large relative to  bhe
carresponding variable mean sgoare,thus leading to i mproportld on-
alities in the compositiorn of U,

bet  us apply the asbove classification subdividing the U Tan -t
intn four groups @ Variables detached from the systemn; Thosea
wracting with the svstemy veriables estimated from dﬁ#imi"
g, o obther twan.
{al gek
oiven Ln

i
byl

int
al eguations {iovalving guotisnts or prodoc
mations?  and, others which are defined by  identitie
sumsy.  The results of this crossclassitication ar
Hilret part of following table pagesr for  warid
whiich failed the overall ineguality Lh;kalM: £ gilvend .
I the second part of the table vearisbles which pe Thie over
all test bub U.nmbztmd disproprtionalities of iits conposition ars
indic such varisbles. In :

=i
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variables, we abided to the aforementionsd limite of : 10U upper

limit Ffor MNRMSE (5% for Uy:  a minimun of BO0%L for UIM]  and a
maximum of 20% for the other two proportions.

ne

Variables Failing One or Pore Tests & their NRMSE 4

TTEmem mE T i ality af propertions of U
Fstimation ficceptable Unacceptable

4) Variables %ailinw'thﬁ

Iy Stochastic,Detachaed fHRIR

11 Stochastic,Other .IHBN 11.0
: ' HXGM 17.1
I M 20,3

111y Definitions : FMON 10,1
: GTEN  10.8

BTON  11.9

IXEN  1%.4

GYMN 12,9

GXBN 14.8

REGT 16,0

MERN  18.9 :

MRFR 123,03

IV Idesntities HEGN 12.%
T5HEN 12.9
EBTHN 14,0
GHLR 17.5
LRZR 19,2
THLIGE B G
SAVN 25.3
SAHAN 25,9
T¥LR A5, b
HIRF R AR

HYXLR 1.2

THHN TPELE

TXHR a4,

the Overall Test but not its Froportions

EyVariables Fassi

asslng
FRERE 0.5
TEEN 1.6
GEWVR 2. i
TRDR 3.4
TR 4.8
HERDR 5.2
HRIH &9
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The follawing remarks can be readily madeds

¥ MNonre of the variables obtained from diregctly estimated egua-
tions,  detached or interactive, gxhibited uacceptable pro-
porticns. One detinitional variable has this property, while
Ehree identities did.

¥ One of four detached variables failed the overall testithree
aut of 4% obther directlv estimated variables did. The prope-
rty iw distinguished for 9 out of 41 definitional variables,
ared for- 135 owt of 41 identities.

¥ Apart  from valus added of slectricity,the variables having
small overall dneguality bul malproportions are those of

depreciation and the related canital stock variable and  its

Logarithn. . This lathter has a negligible NRMSE, and in fact
rore of its ratios is significant.

# Reference to Tables (9 and (11 indicates which ratios XY
are sionificant, pushing the corresponding U oand/or WEXD to
pass  their limite, TF we consider btha limits for sach  of

UeM:  and  U4BY to be 0.5% and for WOY to be  O%W, we  can

gasily s@e that most of the variables listed as failing the

mverall teet have laroe variancs blases. This somlies ho all
of them except GTEM, THENM, IMEN, H3GN and Gid f. T first
e ofF these have no bilasss,  and they failed doe o a

NI S

F  Mary  variables have all componen
Fhe valus of U, This applies for example Lo STON wiih PRMSE
= 11.8% as well as for IOHR with the largsst NREMESE = 184.4%K.

# fipart from [EMNE,  and from O U whiich suffsrs from & Larage
variance component, all  obther variables failing only in
conpbsition have relatively large bias components,  HRDN has
also a large covariance component, while HRDE and TRIOR have
Latrge varlance componaents.

To conclude, reading all inequalities together, we find that

targe, drrespective  of

the  system doss work For most variables for which squationsg #rE
fitted., Failures grow whan we move to obber categories being
largest in rumbers and smagnitudes for identities which involve a
Mumher  of other variables of the systesn, sspecially when such
identitisas include some variables sstimated through definitions
g other ddentities. These usually exhibit some of  the larger
ratios in thedlr own group. The larg ratios belong to  final
balances which have no fsedback =ffa orn the system. These
findings ars further ogualified by owr prior observation that Lthe
ineqgqualities {(but nobt the proportions) are ot dnwvariant with
regard to points of origine We may consioder the svetsm as viable
in en far as the above tests are concsrnstls

=)

Theil suggested anobthsr formulation ot the tripartite decom-

.

slating te bias. The othar
Lon and thes  disturbancea
albtermnabive form,

pping the first CEmpOnEnt
are labellasd The regres
ot pot muach o wsight on this
to have a look i

position,

TRHY GO
componEns.
bt it ie still
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The second, regression component, differs from the variance

component by the fact that the standard deviation of actual
pbmsrvations i now onultiplied by the -rmrrplation coatficient.
But  Theil warns against asserting that this expression sl d
always have an expected xero value, and points to thae fact that
gmpirical re&ult do ot necessarily be sol#). Again we find that
the warst parformance is that of overall definitional equabions.
Some  of the variables included in the previous tables have large
: sssion  componerts.  Thus valus added in agriculture and  in
rivity, investment rate and the relative price of private
stment have ratios exceesding 20%. The worst is  change  in
s in current prices (84.5%) and private transfers in corst -
ant prices.
Values of Lthe disturbance component below 80% include the

above variables as well as others that have largs biases. These
latter comprise capital stock, depraciation and “mulnvmﬁxt in
dWF%(H][HI“ Obther wvalues abowve, but close to 804, include
which nave been found to exhibit anomalies in pravious
ity @ ., unemployment, impuled bank char HIF lator and
same sectorial emplovment variables.  Thes tests do T
changs the general Finding made bofore.

1

!‘C

We move now to anothers ocriterion which may not be  considered

as a proper test, bub which is intended to thros samg light  on
the hehaviour of the system as reflected by the pattern of change
ovar  time of deviations (P - &), for which testis wers devissd.

shdent vatiables, while in Table (14) we caloculated the ratios
of those deviations to the actual phervations, (P — &)/A. A guick
alance ab the table indicates that many variables shifted after

% feom relatively large devistions to smaller pmes. For axample
subsidies, BTSSR, show a deviation of 17794 in 968, and anobher of
—10T in 1973, But afterwards, the largest ratio was 14,024 in 1978
followed by L0.5% in 1985, The 1973 value indicated in fact that
e estimate of the variable cans out neagative. Hefore we procesd
any  Further we should mention the following s Pé the assumphion
of hompecedasticity is btrug, and the bias is zero (mean Fois maume
as  mean A),  we should supect the residuals to hahave randonly
around  zero within a ranoe defined by their probability cdiwmtrib-
ulion. TF A is getting larger over time, which ie agenerally the

s owe should expect the ratios to get semaller over i mez. i at
wer  are  looking for is such abrupt ehanges as  indicated above.
ideally ong should have constructed cornfidencs regions and obser-
significant deviations. But the Frouble is that thess reglons
wider at the tails, which would admit most of L ImE vl

deviatdons. Trn fact the ressiduaals of wetimates, which
were free from eutocorrelation exhibited & somgwhat simdler e
CIOMEILN . ‘

)

oS vl

p,:?}

s

x..;

,f oy
.

*

lee (1%)gives the caloculated deviations for each of the jointly
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Thrgs general remarks may be stated:
¥ The first is that actual deviations did not behave in &

manner that lead o suspecting a changes over time in their
variability. Howsver, we may notice that one of the weabkest
var-iables in the svstem, MM the capital goods imports did
shiow svmptoms of & larger variance at the first part of  the
period.  Starting calcuwlations from 1968 to avoid abnormali-
tiems in %67 did not change the general picture.

# The second is that for most variables deviations tended to
turn from high relative levels as from mid seventies. ffter
that  they rarely showsd substantial values. Variables that
still did are among those which were previously observed to
mishehave, @.g., private bransfers. The fact that the poor
parformances  welre not cerried throvoghout via lagoed valuess
is to the credit of the svebem. :

¥ The segcond is that fthe overall balance variables although
tending to tollow the same pattern, show the widest wvaria-
tioms of all.

It may be thus concluded thalt the model which  was found

v, dies come oloser Lo representing the
of the Mistorical period. fhis is an
ertrapolations to the fulws are sxpscbed
g ntamporary patterns,. One shouwld bear in
i twe facts.  Thae t im that data for the sarlier vears are
not necessarlily as reliable as for the later ones. This ts partie-
ctlariy  smo for deflated ssries.  The second is that the economy
was  subiesct to drastic changes during the seventies. The  dummy
variables wsed need not acoount for these facts, the wavy  they
ware fntrodoeced.  They related Lo anomaliss of individusl  vears,
ervcept  for a ftew cases {(such as sectorial esplovment variables).
ther dammy variables may be tried to Ltest for sffects of other
paramsters  than  the intercepts. This is & cunbersoms process
which consumes Time and may reduce considerably degrees of fFrege
dhenm.

Witih thisz din mind we may turn fto the exercise of scenario

before Lo be satisfac
geancmy in thae last o
&0 LT L omA g, B
Ty e ocloser Lo nore

building.
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ALTERNATIVE SCENARIOS
[ .
- Having & our model and detined areas of  strenogth  and
weakness,  We may now examing a few scenarios by way af iliusta-

=

tion. To do this we have first to obtain outside sstimetes of the
eroganous variables in fthe svestem, The task

cult  owing bo the large numbse of variables involved.In a manner

. the choice of different corfigurations of these variables is  in
o itseld an edercise in scenarico-building, and should tuwrn owt to
be  illuminating ‘in the sense thalt 1t reflects the possible paths

‘- that the sconomy could bake take under different assumptions. But
" i+ this is the sole puroose we could better turn it dnto  its
raeduced  form and obtain the 2t of multipliers with respect  to

7 mach of the swogenous variables. (#) What we have to look for  is
‘ tor sbart with what mav be congidered the most likely paths  for
i the sxogenous variables and ses how the system reacts to them., 1§
Somes of topenous varlables g wnder corbeoal . owe may & i

the most aporopriate valuas,

.

f nt valuss to help

Wi ol piroduce e resul be., aziallw with
! "taraet i fa 0 opursly stting”
1odnvolve ol s oof some sollatior RWEET R

e  direction L., to determing .
variabkles vard 1 whd oh would 2ip ashieve prdedined
5 {®¥} We shall condine ow suplorations Lo the cases
related bto  the agtual plan 1985-19%0, to ses how dar  results
tallv., The esxsrcise will start with a "trend-scenaric” where we
amsume most recsnt trends to persist. We then twrn to the assump-
vions made by the plan document, and in doing that we shall cast
the details of the plan in the format suggested by our  svaiemn.
a1t this mav be considered as a pre-planning activity where the

. planner starts by having a feal of the problams ahaad.

' fie mentionsd before (p. B0 we cowld inject some judgemnental
glamants Lo express likelv events that could not be capbtured by
the model.  More generally we could introduce probailistic stahe-
mants to account for possible paths of the disturbance elenents.
This  would fturs the whole work from a mathematical simalation to
& shtochastic one which rapidly inocrsases the nueber of possible
SCETTE L O . Thise is bevond the scope of this studv. We therefore
romain satisfisd with a few scenarios wheere we indicats by how
far  the model didders from the plan, and by how far  the plan
itwmeld devis from recent trands, We shall add anobther soenario
witere we assune constant prices throughowt,  which is an assump-
tion  adopted by many planners. That this was The case
wWith the current plan, whers pri superimposed To asosas
the dmplications  for the govermmaent and sEectore.  One

, (%) the. 8.6 :

@l o d.Tinbers
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looks somawhat dift$i-.
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alternative cowld Mave been to assuams all prices rising by the

same  rate. On ilts face valus this would look like & case of
constant prices. Bub we should remember thal some variables are
functions - oof rates of change of prices. which would not be zero

sted and we leave them to the discretion of the reader.
The plan was not based on a model. In fact the "Matheoatlcal

Framewprk refercred to on p.? before attempts only to ensure  the
consistency of the structwe of the plan. - It was indicated tihat
the basic sharting point was past trends.  These were  pr
uwriless indications point towseds a change. irn this sense the
impact  of changing conditions and policies in the Gulf countries
wiare  captured. This was complemsnted by a deliberabte policy Lo
cult  down reliance on expatriates. T most cases, individoal
-iables were projected on the baszis of ratss of growbh {(zero or

iwme) , bubt no explicit esconometric eshimation was inteoolucsd
g a couple of casss. There was mention however of esbl
timg incresmsntal capltal /output ratio for s segment R o
myv From hdos imal data covering  bhe period 19751984, This
b tover after @ sumber of key activi gy WP [
BT erouslv both as value added and investments Lheca-
in.  We have s nted toH trace their capital/output ratios, but
wsr cbhtained awkhward resualts. The ratios for the whole flive-vears
sl were ) 5 awbmard, but they feft a lot to be desired. This
irn line with ow prior observaticn, that there is a lack af
sectorial breskdown of investments, and of even 070 coefficients.
imates, and
ayv wEre  only introduced to obtain series for the government
budoet  and the foreign balance in so-called cweent oFlces., In
this sense we can safely assume that the main work in the plan
frame was impilimented in the bhass-vear (19859) prices, regardless
of price effects. Frice series introuduced later ten = bo sxage-
Fate revenues vis-a -vis sswpencditures.  As we may recall owr sys-
(TR gone halfway between assuming prioes @XOogenous and encoog-
Ervyz ing bhem. But they were introdoced among explanatory vatr-lables
and in such cases thesy turned oot to have significant effects.

To tie up the plan system to ouwrs, we have added a naw met of

.'} iy

A I3

1"

i

variables, Table (1&).  Host of thess can be sasily obtained
from owr model as it stands. I fach we Mave tried some eguations
senme ofF hhem, By imports of oil and workers remittances
vird,  but owe eventoally did away with fhem for one reason o
another., The main variables which were lacking are those on the
LI ital account, nanely private sguity investments  and
ot the principal of foreign debt, on which future

; We have ventured tntroducing
toy it owith the plan da in
Har. The main resalts of the
, using our system of notatd
pubnring attachsd bo the  abosws
o owas due however s and

£ E
information wes not available to

; of depreciation allowanc
order o bie hThe two syshens
shan frame are glven an Table ()
2 have  reliaed onoa compot
mentionsd mathenatical note. One corre
e was  the adiustaent of the base vear values  to  their  new
estimates  which -ame avad lable after the publication of ‘the
mlan {and  evaen atter an draft of the gresent study was

$:

in the constant price case. (Other assumptions cowld be easily.




prepparad) ., In doing that w@ had to adiust the values for  the

remaining years, Valuse added increments and corcsponiding investe
ments were maintained, singe they were tied together. This left
rates of growth to be reestimated. Whenever an equation was used
wey abided Lo it in order fto maintain the logic of the frame. This
evertually left balances to bear the resultant of  corrections,
which  can be seen from comparing date for saving and  boreowing.
Mo memorandum,  we have introduced into the right-hand side of
Talles (15} sse- and erd-vear sstimates as they originally stood,
ant the corr remding growth and change rates.

[t is familiar to teskt & trend scenario, and the resulits  of

slich & scenario are given in Table (17).  Here wae have attempted
to stick to the letter, in the sense that each variable was left
on ibs  own.  with no attempt to introduce any  exbra  knowledge
about the future. This is not guite advisabley bubt we seant 11 as
&  test for bhe model wunder rather poorely manipulated valu o
e suooenous variables. The rel ance - bhouoh not o guits tight
e plan asaswnptions ar from the faot ;
@ bremd one,  bub wiith appropeiate tr wt:
2 deolced Lo toen the arrario in the
plam by inserting valoues for the sxogenous i &
o omr consls La ol ves

AR

Trime g d or e

the plan itesl sart o withho it 8-
bsed scenario whose results are given dn Table (183,
mince il owas noted that the prics strusture ws not an
part  of  bhe plan itseld, we adiusted the latter scenario  to
abatin anothsr one in constant prices. Tte resuits are glven in
Tabhle (1%,

A summary ofFf the plan and the thres related scenarios s

givern in Table (20). A number of {fgatures smerge!

# ALl scenarios predict a lower rate of growbth than that  anvi-
saged by the plan. The services sectors (social and financial)
swffer most, and thev renresent aboubt one third of GDF.  The
trand scenario gives & relatively higher rate, bub this  was
shiifted to an wnreasonably high rate of growth of the agrioul-
tuwral schor, which . poetimated as & residual. When we adopted
the assunptions of. the plan, the agricultuwral rate of growth
went dowt considerabiv., & correstion took place when we  used
constant prices, but still the rabte came lower than that  of
tre plan.  One  may recall that the plan  used predetersined
growth rates, and it seams doubtful that thess rates are going
te materialize; modest as they may be in cosparison to those
of the previouws plan.

% The low profile of the sconomy is accompanied by & mod
growth rate of laports of goods and services. The trend scana-
rio compunsates i v higher domestic rate by s much
Lower i aged scerario is in line with Che
gl & cant price  scenacio subdos
Liath grtarral .

# The overall pichburs of the econony comes olo
all scenasrios, bubh 1t iz bhan hal+ that snvisaged

plav., A we recall, availability of financial r LT
an daportant  role @ Jordanian wamy ,  and  thess are
becoming tight in % P This fact sespmns not Lo

...;:;

el

meoh e
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have beern sufficiently catered for in the plan.

The three scenarios predict a lower rate alasn for exports,
which Fits with their lowsr growth rates of domestic. output.
This again is a reflection of the gloomy picture in the part
of demand related to the Bulf countries. I+ eeports do  grow
modestliv, theilr impact on the economy will be dpressing. It
would be interesting to study the impact multipliers related
o determinants of exports.  However, we have to bear in mind
Ehat GDF {tseld was among the explanatory variables. Dynamic
sfferts have Lo be further investigated.
The plan expects & modest growhbh rate for Cotal final consusp-
tion. The scenarios keep the same distance, with trend scena-
rig showing an actual decline. It should be observed that  the
plan producss & rate much lowser than that of population, whioh
iw & point that has to be borne in mind. I+ this is true,
appropriate economic policies have to be forrmuel ated, Obherwise
rhere will he inflationary pressuwes, which may manifeat thes-
hves in & number of wavs., :
T &ll it is the howsehold o
birwunt of th“ w1mwﬁﬁwnh Calthough the trend sosoar
w1 oer 1
Thee dm'“
alves
the snd of

crsumptlon that tobe
to preciots a

Pments indilicate that the

s

Fonr dnvEs
the growkh of orivate Loy - i
gl The i 5008 pe dndicate a o fferant
pattarn alimnuul the prisvatb ctor seems bto have Lo gQrow nuch
v the public sector. It dis interesting to notice
e trend scenario gets rid of the imbalances in  the
shape of a rapidly growing piling up of stocks. These Femar ks
raflect  the poor representation of the acceleration principle
arteing primarily from lack of data.
The discusston of the gross fixed capital formation should be
netter comcsived in terms of totals for the five years of  the
planﬂ since the end vear may give a poor pictuwre. For example,
the annual distriboution for the government sector is freguen-
tly aftfected by the rush of all and each project Lo start and
finish early, sspecially if it is justified on the basis o
targets within the five vears themselves. On the other fanid
Fhe overall steadily  growing pattern would a0 Larger
share for the ambiguous investments of the private sector. gz
notice  that  the tobal of 26585.48 for the P]Hﬁ“ o BEDF
prachtically the same as that for the plan itselt.These
are obtainsd by means of a deflator deri vr*d from  bhe
gata in  the pran, which gives bthe total in owreent pv;cwa
only, while constant pel are used in souwrces and us Wi th
armual steibuktions. The traend scsnario ~@ats is someswhab
less, i g whmiw the constant ﬁrl ario brings about
another drop LAA4L S, Bulh it doess fthaeb with & more @ven
el doution ov thve weaers
The three sgsnario envis

ey
W

—

a much larger increass  in the
srit abroad.  This is the impact of
A s oplan-ba "wnurzﬂ ConmE s out
ayv vigh plan {1uurw"

aric predio A& gqui n:“l' fall in net workers’
rami btances inst the mbdest o ptad in the pj ¥
The plan-bassd scenario (s nore Q8nerous, whiile the constant

7
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prices ong warns against a small falil.

* The thres scenarios predict a larger increasse in net external
transters Lo the privs sactor and a slower decline in  those
Foar the government. The trend scenario sranerates both tenden-
e . fe oa result the differences in the rate for  national
disposable incoms are smaller than those for the national
incoma.  Tha share of the private sector is much omore modest
than that of thie plan, and all of them kesp the sans distance
from  the growbh of private consumption.  But even the plan
reflects a small decling in the per capita share. The share of
the . governmaent  sector ds declining in all  theee BUERAr1Los,
which could have been reflectsd on the already observed depre-
ssion in the services sectors. :

% The above variabtions brought about another contrast  between

I R T e whvrwaw e

i TSy
1w mLGh
g d o Lur s

the various versions with respect to gavin

plan  depicts a guick oclosing of the i cheme

Lurriimg BF into a small negative walus, the oo

g fww related scenarios. The trend soe

irbo a positive value.

@ iJ v bhe obber hanod,  this has been redbls
Fige  ir bhe  growhhoof W oot of
ingome e compared with Mo lanmed rate.  This
myven Lo the orend scenario.

# s & result the plan envi a much slower  cabe  for e
borrowing  on the cwreent account,  which may be due to  the
direct impacts of trends, as may be sesn from bthe small fall
in bhe treno scenariao.

# The plan envisages an emnployment growbth rate lower by 104 than
those predicted by the relabed scenarios. Tev & sense thi
tooks more consistent with SOF and GBFCF growth rates especial-
Ly when compared with the trend rate. This latter calls for a
tapid  growth in ioported labowe,  which i deliberately out
down by  the plan in a rapid manner. We were not  able o
watimate the rakte of unemployment from the pilan document.  The
Lrend scenario couples the increased labowe importation with a
rise  in AHﬁmpluynﬁniv which reflects the awkward outocoms  of
the recent prachtic Butr the remackable featws of the Lwo
P 'l »E-U'I""‘ti aserd  scenarios s that such & rapid decling in  Tabour

Srings aboub a shortage of labowr. ITf this  shor-

2 smpurtrd the total of sxpatriates would reamain  oone

h{ﬂﬂl alb itse bha vear level. As osntionesd before, thie saploy-
ment problesn deserves more abtention.

# o Im gen 31 all scenarios show a slower growth  in sctorilal
gaployment than the corresponding ootputs. The meokorious ele-
ment remains to be the servic gorbtoars, which were subisct Lo
& brend that upl i 4 bheir smployeent against & poor peedore
mance i ouwbpwt. Mores analvsis of medd o

u‘

w I T S TR YTk - (L 1

5

L sluch a  behaviows - shi
awailt bDuilding wp of scenarios varying considerably it  bheiw
sumplions. ' '
To conclude, we may sav that ths moc

may reflect  certain

antially a function of the o CHVE 4 -
oy oof the assumptions underlvicng this given scanar o, On
the otber hand,  the plan invalves cerbtain assunptions which
leave so many guestions unanswersd; particulay uwnemplovmeEnt.

anomal les. But bhe Ayt g

wb e

7t

s

ratdonal dizsposabis
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Tabhle (1), Cmnt.,

IrT. 1. “FLthféL BREAKDOWM: -

&l CHMPGEITIHN OF GDP—~
Frimary Bectors
Secondary Sectors
Distribution Sectors
Other Services
GhE at Factor Cost
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By COMPEMSATION OF
Frimary Sectors
Secondary Sechors
Distribution Decbors
Diher Servic
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(1, Conmt., {(o. 3,
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Net

Table (1), Cont.,

(p. 4, of 4 pages)
Values, m. J.D.
f=1 9 6HE-TR B=1781-83
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Table (2)

Svmbol

First Pla;e;m

= ar
Fege s
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(p.t of & pagéa)

Basis for Dvstem

Standing

Dummy Yariables

External :

FRest of the World (Foreign) Sector

Bovernment {(Fublic) Sector '

Frivate {(Mousehold) Sector _ .

Domestic Economy (Hovernment & Private)
Domestic Froduction Sectors

For Transfers, FRecepient Sector is in lst Flace

Gulé % Jran

Stock variable (with T for Time)

Furo Market (with R for Interest Rate)
Exports of Goods & Services

Srock Variables (Capital, Labowr?
Tenprear {

;o of Boods % Services
Domestic FProdoaction
Feceipts (of ITncoms Tyvpes)

LaVIIEs

Lo Expendi tures

For Transters, Paving Sector as in lst Place
foricultuwre, Forestey & Fishing

Manufacturing Industries

Construction

Wholesale & Retail Trade, Restawrants & Holels
Electricity & Water Supplvy '
Financing, Real Estate & Business Bervices
Imputed Bank Service Charges

Met Fipance Services

Tramsport & Comnmunication

Mindrg & Guarrvying

Uther (Business, Domestic &% Bovernment) Bervices

Bank Credit to Private RBusiness, JD. m.
Emplovment, Thousands '

Frid of Vear Dapital Stock.

Domestic Labouwr Foarce. Thousands

Fupatriate (Imported) Lebour Force, Thousands
Total Fopulation, Thousands :
Unemnpl ovment, Thousands

loports of Consumers Boods

Imports of Fuels

Total Impoarts of Goods _

Imports of Intermediate & Miscellaneous Goods
Tmports of Intermediate Goods '

Imports of Capital Goods

Imports of Miscellansous Goods

Imports of Travel Decvices .
Tmports of Dthee (than Travel) Services
Imports (Exports) of Phosphabes
Total lmports of Services
Total Imports of Goods & Services

Total Imports (BExports) luding Phosphate

5
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For
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Table (2 Hazis for System of Motation, {p.?d of ¥ pages)

F:u

it

el

fon]

T

For Sectores

Foue

Fifth

Flaces -

Flace:—~

Symbol

F
R
A
D

il

5

#ooE R

To denote natural logarithm

b 3

Standing for
Froduction of Fhosphate
Gross Domsstic Produaction

Adjusted (Frivate) Oubput
Dapreciation Allowances
Mat Meceiphs of Transfers from Abroad

£

Met Receipts of External Receipts & Workers' Remittances

Investment Income from dbroad, Met
Bat Operating Suwrpluses
Gross Operating Burpluses
Compensation of Emplovees
Mational Income
Mat Ervors & Onmlssions
Met Domestic Froduct at Factor Cost
Gross Domestic Froduct at Factor Cost
Government Current Revenue
Mat Domestic Income alt Market Price
5 o watic Income at Markel Price
al Factor Lrocomn frrom Abroac, Net
Worbers ™ Femithancs ;
Mok Ramitltances, 2t
Mel R ziphe From Sbeosad
Mational Disposable Incoms
Domestic Disposable Income
Domestic Savings, Gross
Domestic Savings, bNet
Total Financial Resowces for Capital Financing
Mational Savings, Sross
Mational Savings, Net
Encise Duties
Customs Dulies
Tndirect Tares
Other Indirect
Hubsidies
Irncome Tax
Final Conswumpltion
Construction Componant of GFOF
Met Fixed Capital Formation
Gross Fixed Capital Formation
Ghanoe in Stocks
Mt Lending
Adjusted VYalue Sdded (Moving Average) for &agric.
Deviation of Agriculture (Achual - Adiusted
Emplovment (total: Jordanian & Others) per Sector
Bectorial Valus Addsed

Subyi sl es

et

Beries in constant (1983 orices

Frrice deflators, 1985 = 100

Series in Phvsical Undits

Series in cuwrent perices. or nominal . berms

To dernote [ valuss {lag one year)
Ty denobte changse {(cwrent — past) values
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DEED
DOV
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DEWN
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DEWVN
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DTV
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IRl IY
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Dl
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EaFLib
DFELR
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DRI
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DAGN
DXER
[RE NS
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Drrmeeny
Dummy 2
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Table (3 Cont., (po 2 of 3 pages)

Mo Swvmiby . Variable

Exogenous Variables, Cont. :

S99 BHRF Dther Transfers from Private Sector to Government, Deflator
60 BGRDR  Gevernment ‘s Depreciation Allowances, Durrent

&1 GTEF Hueise Duties, Deflator '

s GTHMP Customs Duties, Deflator

A2 GTOF  Other Indiresct Taxes, Deflator

H4  GTHP Bubsidies, Deflataor

&% GTYP  Income Tases, Deflator

& GXCE Public Conswmption, Deflator

&7 GEHR Bovernment 's Change in Stocks, Cuarrent

i MHERF Transfers from Government to Frivate SBectar, Deflator

&% HRIR Private Nebt Investment Incoms from Abroad, Current

FOo HREF Melt Workers' Remittances, Deflator

71 HXDP  Frivate Conswnption, Detdlaltos

& IVON Commercial Banks Credit to Private Sector,
FEOTEDONE Mat.lLog.y Bank Oredit to Private Sector, o
T4 TEME  Expatriate bLabour Force, Thousands
FEOIEPR Total Populaticon, ard=

Z8H 0 THCF  Improrts, Consuamers Batlator
FEOOIHMFP Taports, ; . wt
7H 0 IMMF Tmports, Intermediate & Miscellansous Goods, Deflator
7R IMEFP Imports, Capital Goods, Dedlator

80 IMSF Imports, Total Services, Deflator

Bi IPPES Production, Potash, 1079 Tons

B IRDF Depreciation Allowances, Detflator

g3 IRFP dNet External Transfers, Detflator

g4  IRIF Melt Investment Income from Abroad, Deflator

8% JTROR  dMet Errors & Domissions, Dwrent

8248 TREOP  Gross Domestic Product at Factor Cost, Deflator

87 I¥EP Construction Component of Investment, Deflator

88 ITX¥GP  Total Gross Fived Capital Formation, Deflator

8% IXIF Intermediate Consumption, Deflator

0 BADM  Adjustment Compornent, Agriculture, Conshant

G1 SPVF Transport & Communications, VYalue Added, Deflator

2 Derived Exogsnous Variables)

B EGTR Guld % Jrag GDF at Marke Price, Current

5 OFHMPR Exports, Phosphates, Durrent

24 HRIMN  PFrivate Net Investoent Income from Abrosd, Constant

S HE AMCT ITmports Consumers foods Deflator/ Frivate Consumption Deflator
4 RMFT Fuels Imports Deflator/ Interoediate Consumption Deflator

27 . RHHI Imports Interm.® Misc,Goods Deflator/Intermed. Consumpn. Deflator

%
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SHEER
SIVH
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S5ER
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TRIDR
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Tal:le (XY Cont., (p.

Varid ab b e

Yalue Added, Mining & Duarrving, Constant
Emplaveent, Mining % Suarryving, Thousands
Yalwe fAdded, Tmpubsd Banbking Charges, Donstant
Value added, Social Services, Constant
me|hxmunf Social arvii o es, Thousands

fotal ﬂ“pFP(LdtlUﬁ “llows 5, Constant
Total Deoreciation Allowances, Curraent
Frivate Deprecistion Allowances, Current
cedse Duties, Ourrent
Exci=e Duties, Conshant
Subsidies, Current

Gubsidies, Donstant i
Government ‘s Net Investmsnt fncome from Abroad, Cuwrrent i
Government, ‘s Met Investment Income from Abroad, Constant

it Feesind ! ey e d
Corstant
sarnal Fevenue, Cuareent
ernal Transfers, Corrent
1l Tramsfers, Donstant
arwipts, Constant
onstant

Foor i wran e

i iva m@rinr' eyl
Frivate Ssctor s et External Revenus
Total Emplovment, Thousands
Mat.lLog. , Total Employvosnt, Thousands

Mat.lLog., Beginning-of-~vYear Capital Stock, Constant

Mat.log., Bross Domestic Product at 1aﬂtur Cost,Constant

Gross Domestic Praodoact at Factor Cost, Constant

Bross Domestic Product st Factor Sosh, Current

Met Indirect Taxes, Cwreend i i
Met ITndirect Texes, Gonstant

Gross Dovestic Product at Marbket Price, Cuwrrant

Gross Domestic Product at Mearket Price, Constant ;
pMet Domestic Product at Factor Dost, Current
Met Domestic Product at Factor Cost, Constant
Met Domestic Product st Factor Cost, Detlator
u art o i L v e
Income Ristribution: W
Interasdiate Consurgtion, Constant

Total Domestic Production, Constant

Intermediate Donsumption, Current

Total Domestic Production, Curecent

Incoms Taxes, Current

Ingome Taxes, Constant

Dbther Transfers from FPriva Sector to Government, Current
Other Transfers from Private Sector to Government, Constant
from Govermnment to Private Sector, Ourrent

From Governmnent Lo Private Ssctor, Constant

s Domestic Revenue, Dureent

Gervarnment s Domestic Disposables Income, Durrent
Government s Met Transfars feom dbroad, Durecent
Bovernment s Net Transters from Aberaad, Constant
Bovermment 's Net Exiternal Revenus, Donstanl

“rivate national blLWOﬁhb%ﬁ Imcoms, Constant

Pfrivate national » Income, Duarrent

Frrivate national D.qugahjp fnvome, Deflatar

Mowsehold Consumption Dedlator/Houwseh.Disposable Income Deflator]

[T

5, Lurrent

ges CDuwrent/ MJDOF at Factore Cost ,Current

= T

Transtirs
T arsfars
SGoverment




pages)

Mo Bvmbol
Crdogenous Variables, Cont.

HACN  Household Consumption, Constant

HACH  Frivate Consumphion, Currant

XGRS Public Comsumption, Dureent

GXEN FPublic Consumption, Constant

G5GER Bovernment s Gross Mational Bavings, Cwrent

THON al Final Consumption, Constant

THOR atal Final Consumption, Cuwreent

IXCF  Total Final Consumption, Deflator

FRDK Frivats Depreciation Bllowances, Lonstant

HEGN  Private Bross NMational 8Bavings, Constant

o Frivate Gross Metional Savings, Cuwrrent

HBEF  Private Gross Natiomal Savings, Deflator
FXiEes T GFOF Deflator/ Private National Bross Savings Deflator
EHAH GOF 855 Manznq,LIHLbr.,lmlal Services, + Agric.Adiust., ,Const.,
Ml i Tl Formation, Constant
R FHH!!T Gross Foraation, Curerent
GREN Fubldic Gro Formation, Constant
e . _ L Formation, Constant
. Constant
# Fived Capital Formation, Cureent
cion Componsnt of GFOF, Ouwreent
. Component of GFOF, Constan®
Exports, Total GOoods % Services, luding PFhosphate, Congtant
FMEN  Exports, Total SBervices, Donstant
FETN  Tetal Exports of Soods & Bervices, Constant .
FRUR  Exports, Total Goods & Services, Excluding Fhosphate, Current
FMSR Exports, Total Srvices, Duresnt :
FROR  Exports, Other (than Travel) Services, Current
FMM Exports, Other ithan Travel) Services, CDonstant
FMTR Total Buports of Soods 2 Services, Current
THMON Importe, Consumers Doods, Oonstant
ITHHN - Impor 1nrermwﬂ1ab@ & Miscellangous Boods, Constant
RAET  Total € - Detflator/Gross Domsstic Product st Market Dedlator
IHEN  YTmports, Capiltal Goocds, Constant
EEN Twgorts, Total foods, Constant
GTHF  Customs Dutiss, Dwrent
GTriN  Customs Dutiss, Donstant
MOk Ioports, Consumers Goods, Duwerent !
I et Yp oo Imtermediate % Miscellansous huudm“ Hetlator :
MR Taports, Capitsl Soods, Duwrrent . : i
IMER Toports, Total Goods, Curcent ;
194 IMGF Imports, Total Soods, Deflator ‘ ;
195 RHSC Imports Services Deflator /7 Total Consumphtion Deflator i
19&  IRXM  Total Forsign Recetphs, Constant I
197 ITHEN  Imports, Total Services, Constant |
e IMER Ieports, Total Services, Ducrent i
199 IHMTH Total Importes of Boods & Services, Constant S
" Mer Total ITmporbs of Goods & Ssevices, Duwrrent
Value fdded Manufectwring, Constant
Values Electricity % Water, Constant
Value ; Bonstruction, Constant _
Value Odded, Transport and Communications, Constant C
Valuwe Added, Trade, Restauwramts & Hot Conastant
!VN Value fdded, Financial Servicss & Real Estate, Constant
SAVN Value aAdded, Agriculture, Constant

1,



Table (3} Cont., (p" 5ot

Mo Syinbol Variable

Erdogenouws Variables, Cont.
208 SPVR Value Added, Transport % Communications, Current
209 GTOR Other Indirect Taxdes, Cuwreent
100 GTONM  Other Irdirect Tares, Constant
211 HAAN  Addusted Yaluwe Added, fSgeicelture, Donstant
B Employment, Ageiculture, Thousands
Emplovment, Manufacturing, Thousands
nployment, Electricity & Water, Thousands
) Emploveaent, Construction, Thousands

TPEC Employment , Transport & Communications, Thousands
DiU Employment, Trade, Restawants & Hobhsls, Thousands
Employmant, Financial Ssrvices & Real Estate, Thousands C
IIlD Total Labow Force, Thousands ‘
UG Linemployment, Thouwsanods

Ak Total Changs of Stoc
PRI Total Change of Stocks, [urreﬂl
GYELR Government s et Lending, Durrent
HELE Frivate Met Lerghi
TRLR Teotal det Lendiog

=

B
T2
B
&Y
a8 QQDN& Fast ﬁgrlfu]iuro Adistment Component, Constant

TR TwIRE:)
o Corminesr oo s Drerlit bo Privaeatse Ssctor, Constant
Fast Gross Domsstic FProduct at Factor Cost, DReflator

Fast Intermediate Consumption Deflator

Fiolagged Endogenous Variables

92 EGSTRL fast Gulf (& Irag) BDF, Cureect

89 SRERR Fast Emplovoent, Minitng & fuarrving, Thousands

O BIVNG Tmputed Bank Charges, Constant

101 SEVME Gocial Bervices Values Added., Constant

L TRDRME Total Depreciation Allowances, Donstant

10hH  DOTERE Past Excise Tawes, Cwrent

108 GYHERR Fast Huabsidies, Dwrrant

117 HRGMz Past Frivate Foreign Receipts, Conesbant

' ?hFP% Fast Met Domsstic Prodoact at Factor Cost, Retlator
Fast Total Domestic Production, Current

hhih- Bovaernment s Nelt Transfers feom Abroad, Carrent
[N Total Final Consumpltil , Constant . : :
1é&é TRANE Past Adiusted Non-Pablic GOFFLC, Constant
171 TEENE: Beginning 2 Capital Stock, Constant
1831 FHON st Fuports Obher Services, Constant

LdH UlHHh wmboms Duties, Oureesnt :
lectricity & Water Value fSdded, Constant

Valuwe Added, Construction, Constant

Empl avment, ﬁmr}fJLPurﬂq Thousands

Eorap § eyt , e ity & Water, Thousands

Emp )l avment, 1nfpnrt % Communications, Thousands :
Faploavment Z wrants 0 Hotels, Thousands !
Fmanvm@nl, Fimamoi al Real Estate, Thousands i

SUMVNE
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Tabhle (4) lList of YVariables {ﬁlphabwtlc D cear )

b, Bwvmbol Variable

& DakE Dummy: Employment, Mining & Quarrying
7 DEVN Dummy: VYalus Added Marnu-facturing
@ DEEE  Dummy: Employment, Dosstruction
P DEVN - Dummy: Valoue Added, Construction o
10 DRES Dummy: Eoplovment, Trade, Restawants & Hotels
11 DOVM Dummy: Value Added, Trade, Restawants L Hotels
12 LDEER  Dummy: Emplovment, Blectricity & Water
1% DEVYN Dummy: VYalue Added, Electricity & Water S _
14 DFER Dummy: Emplovment, Financial Services & Feal Estate
1% DFFS Dummy: Exports, Total Services
DFUM Duammy: Value Added, Financial Services & Real Estate
REHR Dummy: Other Transfers from Private Sector to Sovernment
DHER Dummyvs Transfers from Governosnt to Private Sector
DIVH  Dummyrs Tmputed Ranking Charges '
DELE Dummyy  Total LLabowr Foros
DHCM Dummys Inports, Consumers Goods
Dtk Duaminsy s Tagpon- s, {ntpr mediate 3 Mizcellansous Goods
AEN Dummy: Imporis, yital Gooods
DEOR Dummys Exports, Obher Chhan Travel)
pEas Tummyr Imports, Tobal Ssrvices
LN Dumey s Exports,Total Goods & Services, Excluding Phosphate
GRER Dummyr Emploveent, Traneport & Comouniocations
DEVN . Dummys Value Added, Transport & Oommundcations
DEER Dummy: Employment, Mining & Guaeryving
DAV Dummy: Value Added, Mining & Buareving
DEDM  Dummy: Total Depreciation &llowances
BRFR Dummy s Sovernment s et Transfers from Abhroad
DRIR  Dummy: Government s Net Investment Income from fdseoad
DRLR Duwmmy: Compensation of Enplovees
DREOM Dummy: Nat.log.s Bross Domestic Product at Factor Cost
DEMER Dummyr NMet Hmvherﬁ‘ FRemittances
RDREAR  Dumoyv: Frivate Sector’s Met External Revenue
BSER  Dummy: Emplovment, Social Services
DEVM  Dummy: Valws fAdded, Social Services
GTER  Dummyvy Exclss Dubies
BTOR Dummy: Obher Indivect Taxes
DTER Dummys Subsidies
DTYH Dummy: Income Taxes
ACA S Dummye: Houseshold Consumption
U {CR Dummy: Fublic Consumption
DXER Dummy: Construction Componant of GFOF
PRGN Dummy:s FPrivate Gross Figed Capital Formation
DAGR Dummy:r Public Bross Fixed Capital Formation
49 DXIN Dummyy ITntermediats Consumption
50 UF]M Gulf % Trag., GDF at Mearket Price, Donstant OF Billion)
ald Ee Lrag, GDF st Marbket Prics, Dedflator
Gult % Trag GDF at Marke Price, Current
2 EBTRE% Past Guld & Iragy GDF, Current

H

b I Time Trand, 1946 = O
=53 FPast Duro Dollar Intsrest Rate, X

CLEN fM}N Exports, Other (than Travel) Ssrvices, Donstank
181 FOME Paet BExports Other ﬁEFVl(_E? Constant

94 FHOF Exports, Other Servicaes, Detlator
P8G FMOR - Exports, Othesr (than Travel! Servic
5 FrF Exports, Phospbhate, Constant

4  FMFP Exports, Phosphate, Deflator

=, Cuwrrent

s,

’
5,
4

5.



Table (4} Cmnt_,‘(p" 2 of 3 pages)

Moy, Svmbiol Marialbyle

1

_ - i |

YR leh aparts, Phosphates, Current i

176 FHBN _-pﬁriﬁg Total Services, Constant |

57 FresR ¢ “ts, Total Services, Deflataor |

179 gk ."pmrimq Toatal Srvices, Current ]

77 FFRTH Total . Exports of Goods & Yearvices, Constant i

FMTR  Total Exports of Soods & Bervices, Current :
FHELN xports, Total Goods & Services, Excluding Fhosphate, Constant

w3 FMUP Exports, Total foods & Services, Excluding Phosphate, Detflator |

PRI 1HmurLbﬂ Total Goods % Bervices, Excluding Fhosphate, Current |

E

|

t

{

F

L

CGHRERM Obher Transfers from Private Sector to Government., Donstant
B BHHP Other Transfers from Private Sector to Government, Deflator
Other Transfers from FPrivats Sector to Bovernment, Cwrrent
Government s Demreciation Allowances, Current
Giovernment s Net Transfers from dbroad, Constant
Bovernment ‘s Met Trams from Abroad, Current
f Government s Net Transfers from Abroad, Current

il h]N dovernment ‘s Netb 1nvemtmwnL Income from Abroad, Constant
TR GBRIF Boverrnment ' s Income From ﬁbruad? G et
144 GRRR Burrent
Gi JARW . al Hevanue, Constant
Borvernment s Domes Diﬁpm%ablm Incoma, Current
Bovermment ‘s Gross Mational Savings, Cwrrent
Erxoise Duties, Constant
rciose Duties, Defdlator
Heise Duties, Current
ast Excise Tades, Current

ustoms Dutiss, Ooenstant
Luﬁtmma DMutims, Deflator :
BTME Customs Duties, Current _
GTMRE: Fast Customs Duties, Current
GTHNN dMet Indirect Taxes, Constanl
MRt Met Indirect Taxes, Curerent
TON  Other Indirect Taxes, Constant
TOF Other Indirect Taves, Detlator
T3 Uthﬁr Indirect Tares, Current

les, Comstant

Bubteidies, Deflatoe
Bubpsidies, Durrent
Fast Subsidies, Current
Irmcome THVE“? Cornstant
'.'I' fi~~' Ircome Ts Dreaf L at o
STYR Income Taus Current
BREN Public Consumption, Lunutant
GEEP Pubrlic Consumption, Dedlabor

SXCR Fublic Consusmption, Current
mxaw Bkl i s Fived Capitial Formation, Cornstant

GiFt Fuablic Fived Capital Formation, Current
*?HH Goveroment narge in Stooks, Cwrent
Bovermment, ‘ Landing, Cuwresnt ;
Transfers from Governmant to Private Sector, Constant o
Transters from Government to Private Sector, Deflator

; from GBovernment to Frivate 307 Current

o chtl(a Depreciation Allowances, Congt 4t1f
Frivate Depreciation Allowances, Current
Frivate Sector s Mebt External Transfers, Constant
119 HRFR Private Sector ‘s NMet External Transfers, Current

L7
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Talbie (47 Emmt,, of O paqea)

Variable

HIREGN
HF N E,
MRTN
HRETR
HEIN
HEEF
PR
HE

HECY
HEY

FiFY R

HY N
HECH
R
HAGM

1KHE
KPR
kUG
LRGN
THOR
IMCH
THEF
TN
I HGP
THMER
T
THHE
THHR
T kN
Tk

W“?
i
MR
IFMTR
TFPG
TR
TRE
TFRRE
RN
[ SETRTES

import

Private Sector s Foreign Receilpts, Constant

FPast Frivate Foreign Receipts, Constant

Frivate MNetb tment Incoms from Abroad, Constant

Frivate Met Investment Income from Abroad, Current

Met Workers’ Remittances, Constant

Met Workers Remittans » Deflator

Met Workers® Remitbances, Gwrent

Frivate Sector’s bMet External Reverue, Constant

#rivate Sector ‘s Net External Revenue, Durrent

Friwvate naticonal Disposable Income, Constant

Feriwvate nationagl Disposable Income, Deflator

Froiowvate mationsl Diﬁpﬂﬁﬁh1w Income, Current

Firivate Gross National Savings, Constant

Friwvate Gross Mabtional “nv1nga, Ded L ator

P Gross Mational Savings, Cwrrent

& b o) Corsumptid on, e tant

Folwalte Comsumption, Dedlatoar

i Conmsumption, Current

B e bross Fixed Capital Formabtion, Constant

Friwate MMet Lending

{sommercial ik Credit o Private Ssobor, Donstant

st Commerocial Banbks Credit to Privatse Sector, Constant

Mat.log.; Bank Oresdit to Private Ssctor, Constant

Total Emplovment,

Malt.iog., Total Emplovment, Thousands

cndd-af-Year Capital Stock, Constant

Beginning-af-Year Capital Stock, Constant

Mat.log. , Beginning-of-Year Capital Stoclk, Congtant

Total Labowr Force, Thousands

Fvpatriate Labour Force, Thousands

Total Fopulation, Thousands '

Unampl oymeant, Thousands

Imports, Consumars Goods, Conshant

imports, Cornsumers Goods, Deflator

Imports, Consumsrs Goods, Cuwrent

Imports, Fusls, Dedlator

ITmports, Total Soods, Conshant

ITmports, Tobal Goods, Dedlatoe

imports, Total Goods, Cuwrrent

Tmports Intermediats & Miscellansous Soods, Constant

ITmports, lotercediate % Miscellansous Goods, Deflator

Iintermediate & Miscellaneouws Goods, Deflator

Tmports, Capital Goods, Constant

imports, Capital Ooods, Detlator

Foports, Capital Goods, Durrent

]mpr.}l'"if-'_;.J Total Services, Constant

Iaports, Tobal v ces, Detlator

Impace-te, Tobal Services, Furrwm*

Total Imports of Goods % Services, Constant

Tatal Inports of Goo % bwrvxua"u Current

Froduction,  Fotash, 107% Tons

Total Domestic Production, Constant

Tatal Domestic Froduction, Cwrraent

st Total Domestic Production, Current

UPPFC,L@“W Mining,Electyr. ,Total Services, + Agric.Adiust. ,Const.
: Ad justed Nom-Public SDPFL Constant

s
H




q ey
e b

)

Ba

Takl

Hwembial
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Vawiable

IRDM Total @pr@ciatimn Allowances, Domnstant

IRDN% Past

IRDF Depre

TRDR Tota
IRE et
i et
ITRLER Comg
ITRODR Met

ITREFN Metl

TRFEE Net

IRPFE Past
THFP ek

Gros
Mat .
[
l.".:‘
Gir o
o

Tt a

T cvi_aa
I R Tota

ITXER  Cons

fross

Tmtal

Total Depreciation Allowances, Constani
sotation Allowances, Deflator
1 Depreciation A&llowances, Current
wraernal Transfsrs, Deflator
Investoent Income $from Abroad, Detlator
snsakion of Eaplovees, Current
Errors % Onmissions, Curerent
Domestic Froduct at Factor Uost, Constant
romestic Froduet at Factor Cost, Deflator
Met Domestic Product at Factor Cost, Deflator
Domestic Froduct at Factor Cost, Cuwrrant
5 Domestic Froduct ab Factor Cost, Donstant
L.y fBross Domestic Prodouct st Factor Cost,Constant
v Domestic Feocdact al © oy Cost, Deflator
Dmm' i hrmdng at Factor Cost, Deflabor
at Factor Cost, Currert
at HMarket FPrice, Consta
alt Mari G
Diorvst !
Cormstant
h'nat hnnnumpllnnu Coan
1 Final Qonsumption, Deflator
1 Final Consumption, Cuwrrant
truction Dooponent of GFCOF, Constant

-t

arrt

ITEEF  Construction Domponent of Investment, Deflator

IXER Coms
TXEN  Gros

TAGF  Total
IXER Total

bructhion Component of GFCF, Cwurrent
z Domestic Fised Dapiital Formation, CUonstant

1 Bross Fiwed Capital Formation, Deflataor

1 Gros Fiver Capital Formation, Curecsnt

T¥HM Total Changs of Stocks, Constant

T¥HR  Total

Change of Stocks, Ourvent

IXIN  Interaediate Consumption, Constant

ITHIP Trcke
IXIFE: Past
ITRIF Inte
1RLR To
FMCC o Tmpo
FEFT Fuels
FFIFT Tmpo

IxMS;[Z Tprear-

e Tneo

REEE Tota

ATATE AT IRV
SN i
fdﬁﬂ“ FRE A
Empal
[ &t

rnpa L
Valw

Fingp 1

SRR

emescld ate Gonsumption, Deflator
Intermediate Donsumpbion Deflator
rmediate Consumprtion, Curresnt
1 HMet Lending
ris Consumers GBoods Dedlators Privats Consumption Deflator
s fmports Deflabor/ Interaediate Consumplbion Deflator
b

[+
Servi s Deflateor /7 Tobtal Consunption Deflator
mee Distribution: Wages Cureent/ BLDVP at Factor Cost,Current

REOY Household Consumption Deflator/Househ.Disposable Incoms Deflator

GBFOF Deflator/s Privabe Mational Gross Savings Dedlator

1

REGT Total BFCF Deflator/Gross Domsstic Froduct at Market Deflator

2ol Value Added, dgriculture, Constant
mert Component, Agricullure, Constant
Agricultuwre Adistment Component, Lonstant
oyment , Agriculture, Thousands

Employmnent, Agricultbure, Thousands

wt

Value Added, Agriculture, Constant

oyment, Manufacturing, Thousands
@ Added HMarmdfactuwring, Conshant
oyvment , Construction, Thousands

S2OVN Value Added, Construction, Canstant

SOVNE Fast

Valus Added, Constraction, Constant

Imberm. & Fisc.boods Dedlator/ Intermed. Consumpn. Deflator



Tahle (4) Cont., (p. 5 of 5 pages) |

Mo. Syvmbol Variabhle
BL7 Employment, Trade, Restawrants % Hotels, Thousands
217 Past Employoent, Trade, Restawrants & Hotels, Thousands
=05 Value Added, Trade, Restauwrants & Hotels, Constant [
ehd Emplovoent, Electricity % Water, Thousands
214 Fant BEaployvment, Electricity & Water, Thousands
2032 Value Added, Electricity & Water, Constant
202 BEVNE Past Electricity & Water Value Added, Constant _
B1E O SFER Employment, Financial Services % Resl Estate, Thuusapds g
218 BFEQR Past Eoplovment, Financial Services & Real Estate, Thousands
204 GFYN Value Added, Financial Services % Real Estate, Constant
10 SIVH Value fSdded, Impubted Banking Charges, Sonstant
100 SIVME Past Imputed Bank Charges, Constant :
Blé - E i Emplovment, Transport & Comnunications, Thousands
2ls Fast Employment, Transport & Dosmunications, Thousands
A4 Value addded, Transport and Commanications, Constanh
51 ' ] W Commuridcations, Valus Added, Deflator
AR Valus Added, Transport & Communications, Dureent
e Employment, Mining & Buareyving, Thousands
K F Employment, Minding & Suarrying, Thousands
78 Sad wes Sdoed, Mirndng % Buarrving, Constant
iz Emplovment, Social Ssrvices, Thousands

Yalue fdded, Social Servicoes, Congtant
Frast Social Services Yalue fdded, Constant

e

4



{Table 9 Equatiung (Order of Computation) p.1

Mo, ﬁvmhml Formul a

Derived Exogenous Variables
R EGETR EGTMAEGBTR® 100
P FE R FMF MM 100
24 HRIN HRTRS DRI ® L0
55 FMeC TMCE A X% L G0
2hH L RMIFY IMFP AT TR GO0
7 Fidid T ITMHEP A LR TR 100

Endogenous Variabhles

g
55
100

FoODEMPRN, TFPE, SCVNE, DEVNI
[EEVM, 3UL.L'!‘§¢ v DRERD
= i[IIN, ATVNE, DIV
F 51{[N y BEVNE,  DEYN]
i, ERTE, DESER ]
IR, DRDND
L A L
(D
e, GTERR, DTHER
w300
TSR yIEIPs, GTSHL, DTSRI
109 T8N BF L G0
144 GREIR » DRIRI
111 BRI GRIFS TRIF#®I00
112 IR FOOERTRE, DRWRJ
113 BRI HFLRIFL A HFL W % L 0D
114 ME FOLEGTRE:, DRXRI
115 HRFT HF -HFE R R
11é& HFREN MEER S TR 100
117 HiR G HEF WA R
118 RN HFINithN
1ie TEER 14 U[ H-SEEDFSEEDM-SOEC+HSFEDM-SDERQ+SFER+SSEDR
13240 Tkl
121 TERME
L2% RN
23 TR
124 EREN L EEINS O
125 TR AT ER TR Y R -G TSR
128 G TR G T ERA G TN BT OR35S
137 IRTR TFRGIFCHET R
1248 ERTH LRGN
127 LR - TR
L350 TR . o LD
L3 T TRFR S TR M L0
TRLLR FOD TR, TRPFEL . DRLR
L TRLFEATRPRS 100
TXEM FOLIREN, DX IN]
IFRM TR TR XN
THITH LHIN®¥THIR/ 100
LR TRTHSTIX TR
GTYR FoOLIROR,DTYR]
i r_.u’ GBTYN BTYR/AGTYF® OO
140 Gt FoODTRTE, DGR
141 GitRN GHRR A TARF % 100
142 HiGRER FOLIRTR,RIELF, DHGBR]

LY
108

IHENE, IMCNF, ERTO, DRENI

1
1
1 : i"
i3
11
1

.
5,



Table (5 Cont., (p.2 of 3 pages)

Mo, Swvimbiol Froarmul a

1473
144
145
144 -
147 qE uhliflhhp
148 bhAH DI]NI k!
14ty P I R G RN RN G TY N HR N
150 MY R I I R B HR R -G TY R HR KR
151 HERYE HEY R/ HRY N %1 00

152 FREDY HELDF AR Y R L 00
JRwh S| FroDHRYN, RELP, RECY , DXCN ]
154 HEECR HALBIEIRUFI1JM)

155 HAOR LR, GRERY, DXCRID
1536 RS 4 4
157 EHEER
pRTE LXON
1Y LTRCR
1 xR LR TEOME 100
LA 1M - hI)I #1000
L :
1&E
1 FEEE
1 &% P R Gl
L& TREN

..:"l l"II\ I b I U}H GTYR-+-EHRE-ERDR
AFMERE - GERDR

TR, DRFR]
#1000

SOVN-BEVN-BSYN
167 HXBN F ‘RyRK&G,lHﬁNE, DXEN
1648 GXGR F LORRE,DXER

1% GBXEN BXER/TXERELO0

CATO THBN BN BXEN

171 TEEN  DEERNE-TRGN-TRDN

172 KGR iFiMfffF“%1uu

7% LHER F CLXGR, 3
174 TXEN Ikuhfiahfﬁiﬂﬁ

175  EMUN F DIRTN,ESTN, SADNS, DHMUNI
176 FMBN  F DIRTH,ESTN, DFMSI

177 FHTN  FMUNEREN

178 FMUR FMUNSEMURS 100

179 FMER FHENEEMEE 100

PEO O FMORF DIRTE, DMOR

181 FHMOM  FMOR/FMOP®] G0

182 FMTR FMURSEHPR

185 IMON F CHEDM, HREN, BMOC, DMON ]
184 IMEMF DIFRM,REMHD, TEDNY, EETR, DMHN :
185 RXGT  LEEN/ TRTNE100 )
186 IMEN  F CRAXGT,HRGMS, DMENI

187 TMEN TMONG MR TN

188 GETHME - F L IMEN, GTHRE)

189 BTMN GTMER/ZETME 100

P50 KMOR IROME TMCE S L0

191 TMHR IMRRE TEHE /100

1HD TPER TMERS TMERS 100

195 IMBR TMOR DHHE S TR

194 IMEF TMGR/ TGRS TG0

195 AMSC IMSEP/ IXOR%100

196  IRAN  HRAN+GRXN

197 LMEN - F CIRCN, TXONY, [RAN,RMS0, DMSM)
198 I[MSR - IMSNEIMSE/ 100

5



Table () Cont., o (p.d of 3 pages)

Mo. Svmbol Formul a

159 IMTN T MEN A+ TMEN
200 IMTR IMER THMSR
201 SRYN FOEMHXON,, ERTE, DIEVN

202 SEVN FoOESRVN, GEVME, DEVN]

A0E BV FODIHEM, SOVNR, DCVNI

204 - BPVN FoLIRTN, FHONS, DFVYNI

208 SOVN FOLIRTN, IMSR, DDVMI

206 BFVN FoOEHXCN, TREN  DF YN '

207 SAVH TREM+S TN~ SV~ SEVYN-SEVN-S N - SRR - ST - S5 Vi - S5 VR
208 SFVR SPVRNEEFVE 100 ' ' '

w=in GTOR FOLSEPVR, TREFY, IMGF,LTORT

210 G GTOR /GO 100

211 SAVN-SHDN

212 FoOLSMAAN, BAERR, DAEER

213 FoLaBYN , ERTE]

214 FoLSEYVM, SEECHE. Dk
el o ! EOLEUVM, E 1,1
2l BRER FoOLBFVR, SRER {4
217 SHER FOEEDVN, BDE » DDIEET
218 SFER FoOESFVN, . DFERT

Sre DL FoODIRPG BERTTE, DILEND

A0 DRUG - TELETEM bR

a3 TEHN TRTRMEIMTM-TACN- LAGK-FMTH

THHR TRTR- TM TR~ T ACR- I XBR-FHTR

! GXLR FEER-GXER-GEHR

224 HYLR HSGER-~-HY BN 1T XER /L 00T XHR+GX MR+ TROR
S350 ALK HYXLR+GXLR '

ey

]

=



HE@V&SQGFCQH%T@Fm

(18
FIOR

(178)
FHSN

(L7355
©FMUN

(i4om
GHRE

(1 iké
SR

(1160
GRIR

(Lid)
GTER

(1eE
G5THR

(Z20%)
GBTOR

{ 108D

ETESR

(158
GTYR

(LAY

HACH

(168)
5 X Gt

{14523
HEGER.

{Tablae &)

X1
TR
0. 17598
71,7652

Const.T.
. D&T

TETN
0. 20469
15,1130

Const. T
vl fda RO

Const.T. IRTN
RGOS 0L ATET 6
16, PAST

IRTH
O OESAE

41,6709

Const.T.
O, FRO2E

Const.T. GlzR
G130 00 -0, BR63E
- FOGL

Conast.T. EURFE
AL AREE L &L AAA
P4.92411

Const.,T. I[FHRARY
0. 96874 0.00841
8.93%924
Const.T. THiEN
~15. 457 G.O7053
L T TR

Donst.T. BPFVR
~25.042170,1626]
1.85981

R I
B )
L0711

Const.T.
w7401 O,

1RO
0, 04007
143, 720

Comast.T.
.47

GRFR
0. EHEH4E
B4 1516

Enﬂﬁk T
4., H7E0

Conet.T. GRER
'''' T A O, SBHE0T
48, T84T

Const.T. IRTR
~1D&.Ph 0. 12RGY
BT BA00

S.E.L.5.

X

DO
1. 8827
7. THPEE

EGTM
1.17511
1502457

BTN
LRI bt o
(A AWE )

DIGHR
H.41101
& DHEIORD

EGT R
b G R200
BoLREDS

GTER
O.51440
&, Q04732

ERBNIDHE
0.47447
T.REIR2

IREFZ
-1.2181
—d. 8481

LY IEY,
0. 45918
2. A2EE4

DTYR
4. 13940
2. 67H1

LJl‘\l I-\/

B H047
8. E0407

RFiLF
2. 0HAOD
ARS8

X(f}

DIFMS
59, 4852
7. 67956

SADNE
0. GEEE0
3. GOAHEY

DR
&7 . 4951
B G549

DTER
—df AT
-5, BREY

IMGF
1.18236
7. SEEB4

LT E R
0. 41044
WP i

DXCR
SEL00L2
T BE60

DHER
17. 1860
3. 437580

Eetimates of Eguations

X(4)

DL
?T"?bab

o 1(:"..-..!».!

DTOR

P

~15. 280

-8, L2032

DT R

S8.71489

1. 2194

(Alphabetic Order)

X5

k3

[

b, QOLOE
Q99651
L AYTEE

11.899%
0. BPESE

2. 0ERZEY

1%L E0ER

0. SGAEY
1. 97059

1. 8&650%
. BROTY
L. 81L1&4

IT“TJTé
HEETE
IuU

e A

1. B EEg
095657
O

L. 37ess

0. 99067

1.9 257

S. 15862
099G
1.9576%

3n&2ﬁ38
D15

I PE&IEEE

ST 1040
ﬁ WL 45
w1 EEOH

O.5ELLY
02.9991%
BLOERRRT
4. 1ER42
0. RPT4E
A LOEAS

3.5 1EH00

2 00825

L. BPLEL
Uy Q9084

2,00805

Sralbistics

SEE
ACD
DU

SE
atD
D1

Sl
aCh
BEE
ALD
Er~1f

HEE

- ALD

Dl

BEE
aih
il U

SRk

A0
eI

BEE
ACD
D

BEE
ACD
Iy

B
SHY
[FERT

SEE
ACD
pEit

BEE
ACD
D1

GEE
BED
34

S
ATD



HEQPESEGFLDHE

(113
HRWR

C1i4
HRXF

{1&67)
HAEM

{E19)
LR

C1E0E)
MM

{1634
IR G

(184}
TMERN

{197}
TSN

{103
TRDM

(133)
IFLF

kfabju &}

X{L)

Comt., {m. =

Const.T. EGTH
=g, 8131 135741 Wd.AﬁiU
48,7464 10, BEE0

DHKH
. 9841

Z ﬂuf’“

Comst. T.e EGETRE
—-&. FEET L.29461%
G, HEOY

Comst . T. Y RIFLF
G4, 187 075948 AL 976HBS

SELEEHDT ELEO4ER

Comst.T. HEER R GG
1T&HE,EFR D.60125 —1, 2548
SLLEBLL B9 10
Const. T, THIG BT
B AER 004698 4.
wHhsdae 7.

DFL0L

HACN MBS
DL LEERL GLERLEL
L1 3E466 7, 18840

Funhd ‘Tu

Const.T. IFRN M
V79,577 009171 -2, 5747
15. 2581 ~12. 6672

T
Tow TTHDD
15, &H475

PR,
O.E7ES7
11.&611

Const.T.
104, 43

Const. . THION TXOMNY
119,346 O.22050 O, F8&6320

18,8745 4£.946414

LN,
w SO
7. A7

omet. T, TEERNE
B e Al DL, 01E0]
805670

TRER

Const.T.

H.mh

o, QERA QL EESLT
2142

1o

THENE
3. 3350

ﬂmﬂatuTu'
L7917

DXER
-::i‘-') il ieyy
waEaLl

Cmn%t“T.

IVUH
B e M

Const.T. DETN
=17ELED L. 22120 285,873
46, 0N54 1R 7284

TGN

of

RACY
~6 T4
-4, G4

TRén
G &7 LAY

B aEEY

DG
e =R
ey G EHY

RMECT
)y GOGH
----- 4, 4540

THONY
I R 2 )
T M

DR
EDLBEVY
PANC S B L

TREN
G.26773
L. &BEG

DRI
05205
7 EPEO4A

DRLR
FAOETERL

7. A7E56

LK E
0, D727
& 7OLAS

4 mages)

KA

DXCN
=123 00

iy BLHE

DXGN

DMK
12,5481 4

W

RRTER
10, 4804
11,4748

RMOC
L PEDG

—id . 2EE

BT
18

L TS

X (8)

IS

24, A7EG

10.6936

DMEN
&3, FH0R
T 551

DG
----- G.il08
T

Statistics

P, 9REOS
0. 99449
189617

8. 34760

S 0LRP4L2

1.964616

2. 42588
0, 9980
1. EO0549

8. 77408
0. FDITR

R RS

SEE

CBED

D~W

SEE
ACD
Dl

SEE
ACD
D~

D.FFTAL
0, 994546
1. B02%R

7.1 09248
0. 994648
Sa BEETE

11. 0388
O FPRIS
1. 95187

10, 1293
O.%9974%
2.1472%

e B&HA0T
O, P49
L. B9003

b, FERRE
03 BEREY
2. 0E7HS

DL QEREY
0., PRE44
2R
b LEO&EZ
Oy, Q7 Eg
L1123

2E.6518
G5 E04
2LEEL]

BEE
D
D=y

BEE
ACD
I

SEE
AT
-

GEE
ACD
[ 14

SEE
&ED
13-4

SR
(AT 0]
FORR EY




RegressorConsTerm

(213
5AER

(213
BRER

{2l
SEVN

(215
SLER

2O
BV

C217)
B

(R05H)
SHVN

(214)
HEED

£202)
BRI

LELED
B

(2206
SFWVM

(130}
S5IVN

SR

(204)
SFYN

(Table &)

KL
EATEI
0. 08349
A HOTFE0

Const.T.
11.91%1

Conat . SRV
Té, 274 O, 10340
& BROED

Const.T. HYON
=S 0932 0,.08218
VLB OHD

Comnst .. T. SN
& D02LDS O, 13997
""" W S &0

Domnst.T. ITXEN
@ EBOAR O, BT108
2L LA

Comst.T. %DVN
SWHRLFO QL 0]

L HE?

IRTN
LA A Y 2 e
10, B8379

Const.T.
251905

BEWVN
0. D4F2E
d. BOS4E

Dmnst T.
q «“'I J’ [ >

Const. V. SRV
=lu7hdésE O,.04104
T B2
Const.T. SFVNM
2.0 EOg
.47 1E2

Const..T. MHACN
E7 L GHAE 0.04170
AL OEFEHD
Const.To, TECH
=l LAY 0, D0
A &L 1S0

DQH%t.T. JFVN
DLABRLODE O, 0 2
I.U /'J-”

IRTN
L 0b674
11, 4650

Conuet.T.
PLEHTTA44

{umt.,

G034 1

28 0

(p. =

0,

B BU‘?H

EKTE

H.TEEE

5. 36812
EKTR

PR TS
1EL 100

r"LJ‘JPJ“x

SRERE,

i3

DﬁPﬁ
11.2583484

LD, SO0

DHEAN
14, 7d3ée
o HOTRG
o DBOER
(RIS I R
‘—( ?"H i \)f].

DOV
o P A e
1, Lo

RS

O e
HI.1PR0 10,

IMGN
0, DESL7
2. 85T

SEEC%
0. E3621

4, BEER4

GEVME
0.87705%
24, G024

R
0. 29087
L R o

PRGN
0, OB ED
&4, BOFED

SIVNE
BOE28

s
a t:)ui‘.‘” )ff'!

SFEQL
0,8
142858

FrCit &
0. 12088
SLET7HTL

DDV
----- 11,077
. A EA Y

DERR
~1.35429
L BT

DEMN
Lo &7107
B 564802

DEEC
we (), EEIEDSD
by ,’(s'*::‘.}

DY
ey A0

GHa1HL2E
YV

L TEAG3

e AEAE

DFEG
8] \H).P‘i S

DFWYN
TL.27a7
F.BTEDI

of 4 pages)

X4

)

X135

Stati5t1m5

L FEETL
ﬂ.i@ﬂfﬂ

0. 815200
0. PFEE4L
1.78829

4. 94REG
0. 99150
2. 1ER6E
" "‘I lu’d'-‘lm =

0"9‘191
1.968%1

2.588620

Cr, B9 EDE
1. 85007

A7 4

u.?@ﬁmbr

2.08800

4. 38057
P99
2. 14062

012195
O, FP5E47
218641

0, AEAR
G 9 EB S
1. PHEEE

D.17517
O.99195
1.71 444

4. 57701

O PEE04
2. 048427

0. 48256

Lt ais
0.5

L RDRe0

250895
0, PREED
2. iEoay

.I. Fil -‘—N‘“l... (;? :

BEE
ACD

[—W

BEE
ACD
D--W

SEF
ACD
D-W

BEE
ALD
I3

SEE
&D

WD

SEE
ACD
DI

BES
~OD
04

SERE
ACD
0

EEE

ACD
Dt

SEE
ACD
Dl

SES
ACD
Dl

B
AT

D=l

SEE
ACDH
Dol

SEE
Ach
BRI




{(Table &) Cont., (p. 4 of 4 pages)

X{13 X K3 X{4) X{m Statistics

FegressorlonsTerm

(99}
S

(e
SRVN

CLOE)
SHER

{101)
L8V

Const.T. SEYN
0, BR494 0.03361
4.,.51%08

Const.T. FHEN-

CLTERYTR Q.45909

11,2898

Const.T. SHVN
S7.6EEE Q.07L85
2. 6509

Comsat.T.  TXChE
JH.O0L0E 0.08014
R O Rt

SOERY
0. 7EAR24
16 9RE0

TP
1.49546%

£3.:24793

EETE
. 0464675

25, SR6E
BEVNE
0. 44550

)W SIREE

DEEG
=0, EGAT0
~& . BO77

© SOVNY

0. 04850
PG g s oty

DEELR
i1, 8099

4. 55263

DEVN
17.024681
7w 14654

DOV

298744

4. 904860

0.12114
O.99580
21 AESE0
1. 202967
0. 99229
2. 05480

2.89713

0. GPL2Y

1.8%5472

e HEERRG
0.989044
1.28626

SEE .
ACD
D

SEF
AlD
bW

BEE

ALD
D~

BEE

-ACD



