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A MACROECONOMETRIC ENERGY POLICY SIMULATION MODEL
FOR THE PHILIPPINES; STRUCTURAL ANALYSIS

INTRODUCTION

| Current planning and policy-making have not been very
su&cessful in terms of target-setting and policy prescriptions
because of the seemingly implicit treatment of the energy factor in
the formulation of models for policy and planning. Inflation and
GNP growth targets, for example, were recently revised significantly
because of unrealistic assumptions and the deficient framework used
in the formulation of the NEDA Five~Year Development Plan,

What is necessary, therefore, is a model that will explicitly
include energy disturbance variables (price and availability of
energy), capture cost-push phenomena in price determination and
analyze trade-offs among'different target variables implied by
alternative policy-regimes.

This papéx reporggffhe;reSults of an econometric modeling
project-aimed at §tudying enefé}ﬁeconomy interactions in.the
Philippine economf, Specifically, it seeks to quantify the impact
of tﬁe energy crisis on macro-economic variables of policy importance
and, relatedly, may be used to evaluate the effectiveness of |
‘government policy reactions (fiscal, monetary and balance of payments

policies) to the energy crisis of the 1970's. Furthermore, the model



can serve as a planning and policy tool when utilized to make ex ante
forecasts of the economy through alternative policy simulation
experiments. The model will then be useful in answering the following
questions:

1. What iz the direction and magnitude of the effects of the
energy crisis on the level and growth rate of gross domestic product
and its components: consumption, investment, exports and imports?

2. By how much are domestic prices affected by increases in
crude oil prices and at what speed of adjustments do these occur?

3. What will be the impact on employment if the relative
price of ensrgy increases and/or an energy supply shortage occurs?
How do wages respond to resulting price increases and with how long
a lag?

4. How will increases in relative prices of energy products
affect the demand for these products? Accordingly, what would happen
to the GDP-energy ratio (or efficiency of energy use)?

5. What is the affect of the energy crisis on the balance of
payments, governmeat budget deficit, and the monetary system in
general?

6. To what extent have past economic policies counteracted
or perhaps even excerbated the inflatioanry affect of the energy
erisis? 1In general, what mix of economic policies is most effective
in minimizing the impact of emergy disturbances on the economy?
Tmpacts of fiscal, monetary, and -balance of payments policies have to

be analyzed as to their differential effectiveness in combatting the



prasent and future energy~related economic crises.

We shall later attempt to answer these questions through
simulation experiments with the model under alternative policy
asssumptions, both historically (ex post simulation) and in forecasts
(ex ante simulation).

However, we shall not attempt to do simulation exercises in
this papaer for that will be the topic of another paper. Instead,
we present the estimated model in its structural form and the
underlying theoretical underpinnings for the specifications. The
estimated parameters, taken as they are, already convey a lot of
us2ful information for 2nalyzing recent structural changes in the
economy as comparzad, perhaps, with z2stimates of earlier models,lj
We then, enumerate the pessible uses of the model for policy

simulation and conclude the paper with a summary of findings and

possible areas for improvement.

THE MCDEL I8 STRUCTURAL FORM

The model consists of 80 structural equations of which 18 are
statistically estimated using ordinary least squares with auto-

correlation appliad on most equations. These are 110 variables ---

1/

=/These include the macromcdel by Encarnacion, et al. /27,
Narasimhan and Sabater [57 and Bautista [lJ’ all of which used annual
data up to 1969 only. A mora recent macromodel by Villanueva [77
utilized semestral data from 1967-76 and focused on the Monetary
sector.



80 endogenous and 30 exrogenous. The data used consist of semestral
observations from the first semester of 1370 to the second semester
of 1979 (20 observations). The peried of estimation, therefore,
covers a relatively unstabla decade for the Philippine ecouomy
charactarized by devaluation of the peso, high inflation rates,
externally generated economic disturbances led by spiralling
imported crude oil prices, and a changed politicai envircnment
undef a martial law administration. \
For discussion purposes, we have divided the model into two
parts: an energy sub-model (42 equations) and a macroeconomic sub-
ﬁodel (33 equations). The divisionlis not a rigid one as there
exists a high degree of simultaneity between the two submodels
becuse of the presence of strong linkage equations in both submodels
accounting for two~way interactions. (Im the following discussions,
nlease refar to the list of symbols and the arrow diagrams found in

subsequent pages.)

Eneroy Sub~Model
L]

The energy sub-model containg the determinants of energy flows

and prices within a consistent energy accounting framework designed

v L o . .
for this purpose.«j Consumpiion, producticn, trade and inventory

, g/The accounting framework, data base, and methodology for
deriving energy flows in the Philippine economy as well as theoretical
discussions on energy prices and aztuzl data computations are countailned
in separate papers available from the a2uthor upon request.



A MACROECONCMETRIC ENERGY POLICY SIMULATION
MODEL FOR THE PHILIPPINES: STRUCTURAL EQUATIONS

(Estimaticn Methods: OLS and 0LS with Autocorrelation
Correction)

Part I. Energy Sub-Model

Crude Petroleum and Refined Petroleum Products

(1) ME = C& =~ PE__ + Alnv
ep cp op cp
(2) CE = 281.91584 + 1.01140 PE
cp (22.24327) P
R = 0,96433 S,E.E. = 58.85175
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Coal and Hydro-geothermal Power
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Total System Enerpgy Consumption
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(14) CE
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(~3.23654) (9.10279)
0.86973 S.E.E, = 106.50001
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CBy - CEopan

Energy Losses in Transformation Sector
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Energy Prices

{ =y = 4
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{17.24408) {6,27230)
& = 0.59678 S.E.E. = 0.01954
D.W. = 2,04613
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DW, = 1.95380 o = 0.072395
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(31) Phrp (perp/0.25426; . 100
{(32) Peco = (peco/0008728) . 100
2 e & Ry
{33 PLel (pbel/l.+3299) . 100
(34) Pe =  (pe/0.29558) . 100
(35) Pe;, = (pe,/0.34930) . 100
(36) Penel= (pene1/0,2643&; . 100
(37) $Pme = (Spme/d,01695) . 100

(38) Pme = (5Pme , ER)/100



Energy Efficiency

(39) EE = Y/CE
I = PR
(40) E . Trp/CEcp

Energy Self-Sufficiency

Ll

(41) BS = PPE/CE’
(42) Lscp = PECP/CEcp
Part 1II.

Ageregate Production

Macroeconomic Sub-Model

'

43) () = 7.63677 + 0.05339 () + 3.31501 (51 + 1.65733 ¢
) (2,28992) (3.07811) " (3.82845)
RS = 0.88048 S.E.E. = 7,22310
D.W. = 1.95568 p = 0.059715

(a4) ¥ = Y' - Ca

(45) Ce = (CE#/Pe) . 100

(46) K = K, + 1

(47) ¥* = (P . Y)/100

Aggregate Expenditures

(48) ¢ = 8559.829 + 0.30835 (Y-T) + 34.20700 (%§~0
p Cp
(3.88119) (3.30728)
¥ = 0.91462 S.E.E. = 414,23524
D.W. = 1,36851 o = 0.58359
(¢ = x
(49 cg (c’ /ch) 100
(50) ¢ = +C
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ik = 0 *
(51) ¢ (Cp . PUP)/lOC + Cg
(52) 1 = Y - C=¥%+H
1% =t e /10 - [
(53 Ig (Ig /I) - 100
54y 1 = I 1
P g

Employment and Wages

(35 ¥ = 93.650586 + D.00224 Y - 0.83565 W + 0.32205 P
(2.93331)  (~2.40759)  (3.86443)
- .
&° = 0.93753 €.E.E, = 3.07703
D.W, = 1.,8192% p = 0,12115
(56) W = 25.20601 + 0.13295 P + 0.62206 W_,
(3.27490)  (5.40166)
R = 0.98639 S.E.E. = 2,25219
D.W. = 2,62790
Prices
(57) P = -313.69409 + 0.11832 Pe, + £4.51352 log W + 0.00134 A
(2.80687) (1.78468) (2.91641)
& = 0.97930 S.E.E. = 7.88799
We o= 1.16420
PP,
G3)y P o= ) . 100
P
-1
“(59) Pep = ~8+36077 ¥ 0.11255 pe; + 0.83226 W + 0.00121 CPS
(3.54224) (1.78716)  (3.56623)
R = 0.98832 S.E.E. = 4.93647
D.W. = 1.93866 A o = 0.173775
(60) P, = ~49.77615 + 0.07409 Pe, + 1.02817 W + 0.41690 P,y

(2.41376) (2.32565) (2.73154)
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R = 0.93813 5.5.8. = 5.74524
DL = 2.52276
) K - S Ed %
(61 , = (KT, g

Money and Interest

]
(62) %— = 11,63232 - 4,51409 B + 0.00567 Y + 22,99557 De - 4.96257 Ds
(-2.96579)  (8.65170) - (2.66970)  (-1.54060)
8 = 0.97370 S.E.E. = 6.85035
D.W. = 2.,12518 p = 0.C542
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Government Revenues and Expenditures

(65) ©6S - C65_; = Ogt + Igh - T* - F¥

{66) T* = Ta* -+ Tne#®

{(67) Te¥ = (t_ =+t . ., LE_ +t {%pc . er . ME )
] st p mep “Tep cp

TD* -+ TIne#*
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(68} Tne#®

(65) TIme* = ~56.042506 + 0.04548 ¢* + .42099 Tine¥ ,

(2.51586)  (2.09170)
8% = 0.33991 S.E.E. = 473.55201
D.W. = 1.87082 0 = ©.210605
(70) T =

(T*/®) . 100

Balance of Payments

(71) NFA - WFA_, = X% - M} & K%

(72) MEF = ME* + Mne*
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($pne . er) . HE

(Pmne , Mae)/100

Me + Mne

(ME*/Pme) . 100

2352.5435 + 0.09610 Y ~ 1664.18237 (Pmne) + 11.37831 Px

(4.111901; (2.32911) (%4.86780)
0.92149 S.E.E, = 279.57129
2,17761 o = 0.,1934%

(ex/6.67105) . 100

{($Px . ER)/100

(S5Pmae . ER)/100
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DETINTTION OF VARIABLES

Endogenous Variables (80):

c

C*

Ce

CE o1

CECnel

CE

CGS

CPE

20

2a

oe

se

a0

e

e

uo

a5

a0

Il

total consumption expenditures at 1972 prices: in million pesos

total consumption expendituras at .current prices; in million
pesos

value of total system energy consumption at 1572 prices;
in million pesos

total system energy consumption anet of refinery fuel and
loss; in 1049 kilocalories

. . i0 . P
total system energy counsumption; in 1077 kilocalories

value of total system energy consumption net of refinery
fuel and loss at current prices; in million pesos

energy consumption of consuming sector (industries and
househoid); in 1210 yiiocalories
. . - . . )
electrical energy cousumption of consuming sector; in 101
kilocalories

nonmeleESrical energy consumption of consuming sector; in
10%" kilocalories
P - . 10 .. ]
consumption ¢f coal; in 10 kilocalories

, - . A10 L .
consumption of crude petroleum; in 1977 kilocalories

) . 10 . .
consumption of hydro-geothermal energy; in 107~ kilocalories

government consumption expenditures at 1972 prices; in
million pesos

: . : . 10 . . .
consumption of refined petroleum products; in 107" kilocalories

claims on the government sector of the monetary system:
in million pesos

private ccensumption expenditures at 1972 prices; in million
pesos

00

total consumption of primary emergy; inl kilocalories



£
T

M=

Me

riE

ME *

s

o

ae

ow

ce

'R

macroeconomic epargy efficloncey ratio: in million pesns of real
GDF par 10 9 kilocalories
iy I U I .
petroleun refining efficiency ratio: ia 13 kilocalories of
refined petroleum products per 1G4 1 kilocalories of
crude petroleun

rpeso to dollar exchange rate index; 1972 = 100

. W, . .
energy seli-sufficiency ratioy in 10 xilocalories of primary
enargy productisn per 1313 kilocalories of system energy
consunption

crude petroleum self-sufficiency ratio: in JD * kilocalories
of crude petroleum production per 1019 kilocalories of

orude petroleum consumption

Lonsumptlonmpruductlon gap in reflned petroleun products; in
1019 kilocaiorias

total investment expenditures at 1972 pricesg; in million pesos

government investment expenditures at 1972 prices; in milliom
Pesns

private investment expenditures at 1972 prices; in million
nasos

capital stock at 1972 prices; in million pesos

refinerv fuel and loss including production of non-energy
- N e -
petrnieun by-products: in 102v kilocaleries

total system energy losses in transformation sector: in
1010 wilocalories

total imports cf goods and services at 1972 prices; in
million pesos

total imports of goods and services at current prices; iu
millicn pescs

o
i

argy imports at 1972 prices: in million pesos
2nergy imports; in 1010 kilocalories

enargy imports at curreat prices: in million pesos
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MEco : importes of coal; in 10 kilocalories

. , . 11 ;
MEcp : imports of crude petroleum:; in 1777 kilocalories

Mne * non~energy imports at 1572 prices; in million pesos

Mne* : non-~@nergy imports at currens prices:; in million pesos

I\ o total employment index:; 1972 = 100

NFA : net foreign assets of the mouetary system; in million pesos

P : prica index for gross domestic product; 1972 = 100

) ¢ semastral Inflation rate; in per cent

PC; : price index for government consumption expenditures: 1272 = 100
PCp ; prize index for private consumption expenditursgy 1972 = 100

PI . : price iodes foy investment expenditures: 1972 = 100

Pa : price index for total system cnergy consumption net of

refinery fuel and loss; 137c = 190

Pa ; price index for energy consunption of consuming sector;
1472 = 100

?aﬁo : price index for ceal czoansumption; 1972 = 120
Peﬁw © price index for electrical energy consumption; 1872 = 100
P@nﬂl : price index for non-electrical =nergy consumnption; 1972 = 129
Pﬁr‘ 1 prica index for refinazd petroleum rroducts consumptiong
P 1972 = 140
Pme : peso price index for energy iaport 2272 = 100
3Pme  : dollar price index for emergy imports; 1272 = 10D
7mne . peso price index for nou-energy imporis: 1272 = 100
Tx + peso price index for exports;, 1272 = 137
, , . . S0, ;
PE : total system energy production; in 1D «ilocalories
pe ; waighted price of total system energy consumption nat of

refinery fusl and loss; in wiliion pesos per 101

kilocalories



re, © weighted price of anergy consumption of consuming sector;
’ in million pesos per 1010 kilocalsries
L e . g _ Al0 ,
pe : weighted price of coal; in million pesos per 1077 kilocalories
s . . . Sy 10
pe ¢ marginal price of electricity: in million pesos per 10
. kilocalories
pe 4 ¢ weighted pr}gé of non-electrical energy; in million pesos
o per 10°° kilocalories
: ; N , . 1410
PErp ¢ production of refined encrgy petroleum products; in 19
kilocalories
perp weighted price of refined energy vetroleum products; in
million pesos per 100 kilocalories
PPE ¢ total production of nrimary energy; in 1030 kilocalories
PPrp s weilghtad posted price {pre-tax) of refined energy petroleum

L3 I “r\ s .
yroducts: in pesos per lul’_kllocalorles
1 T ;

.
;

$pd_,, 3 duty paid landed cost of crude ptroleum imports; in million
i doliars per 1940 kilocalories

$pume : weighited price of refinzd energy vpetroleum products imports;
in million dollars ver 101Y kilocalories

R : welghted average interest rate on Jdeposit substitutes: in
PEY cent per annum

T ¢ total tax revenusas at 1972 prices: in ﬁillion pesos

T* : total tax revenues at current prices; in million pesos

Ta* : energy tax revesues at carrent nrices; in million pesos
Tna® ; non-energy tax revenues at curreat prices; in million pescs
TIne* ; non-energy indirect taxz revenues at current prices; in

million pescs

W : money wage index for unskilled labor; 1972 = 100
X 1 total exports of goods and services =t 1972 prices; in

million pescs

Y : gross domestic nroduct at 1972 prices; in willion pesos



Yk

Yi

.
¢

-

)
“

gross domestic product at current orices; ia million nesos

gross output defined as gross domzstic product plus the
real value of intermediate energy input; in million pesos

total liquidity at the end of thzs comester: in million pesos

average of begianing and end of the semester total liquidity:
in million pescs

Exogenous Variables {30):

—
(‘,gne

)
o
5]

ed

er

F#

I %

(Vi)

ATnv

-

o

Alny
rp

¥ %

en

o

a3

st

')

refined energy netroleum products used for bunkering purposes;
in 1019 kilocalovies

government conoumption 2xpenditures at current prices: in
million pesos

claims on the vrivats sector nf the monetary system; in
million pesos

semestral dummy variable: Ds = 1 for first semester
0 for second semester

dummy variable for enerpy crisis periad; De = 1 after 1973
= 0 1973 and before

equalization difference for ;gf.

rcd energy petroleum products;
in million pescs per 10~ kil

ocalories
peso to dollar axchange rat2: in pesos per dollar

net other sources of financing the fiscal deficit including
80

errors and omilssions; in million pesocs

government investment expendituraes at current prices; in
million pesos

. . . i . ) 10 .. .
1ncrease in crude petroleum inventory: in 1077 kilocalories

increasad xn raflned enargy petroleum products inventory:
in 10190 kilocalories :

net foreign capital inflows including errors and omissions;
in millicn pesos
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imports of refined energy netrolsum products: in ‘010

kilocalories

nat other liabilities of the monetary system: in million pesos
dollar »rice index of non-energy imports; 1972 = 100
1

dellar price index of exports; 1972 = 100

’

vroductiszn of coal; in 1077 kilocalories

. T I .
productinon of crude petroleum: in 10 kilocalories

P s . ~LY L .
production of hydro-geothermal enargy; in 10 kilocalnrias

C.L.¥, dollar price of coal imports; in million pesos per
1010 kilocalories

price of domesticrlly produced coal: in milliou pesos per
1 g
1040 wiloealories

C.I.F. dollar price of crude vetrolem imports: in million
dollars per 1010 kilocalories

pricae of raefined enargy p%%roleum products
in miilion dollars per 107 kilocalories

total direct tax ravenues at current prices: in million pasos

r

time: 1970 first semester = 1
loport duty on crude petroleuam: in per cent

welghted specific tax on YEflnLu enargy netroleum products
in million pesos per 19 10 kilocalories

walghted spacial fund tax on refined energy petrolesum products:
in ullllon pesos per 1010 kilocalories

total exports of goods and services at current prices; in
miliion pasos

10

worts of refin energy petroleum productsy in 10

-3
kilocalories



FIGURE I

 CRUDE PETROLEUM, REFINED PETROLEUM PRODUCTS,
COAL AND HYDROGEOTHERMAL POWER
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FIGURE II

TOTAL SYSTEM
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FIGURE III

ENERGY PRICES
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FIGURE IV

ENERGY EFFICENCY AND SELF-SUFFICIENCY
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FIGURE V

AGGREGATE PRODUCTION & EXPENDITURES



FIGURE VI

EMPLOYMENT, WAGES AND PRICES
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FIGURE VII

MONEY AND INTEREST
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FIGURE VIII

GOVERNMENT REVENUES AND EXPENDITURES
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: FIGURE IX

'BALANCE OF PAYMENTS
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.change.for broad enargy products are linked within thé sub~model.
Demand aquations are specified for crude petroleum, refined petro;eum
products, coal and hydrogeothermal electriciﬁy. Furthermore, total
system energy consumption is deconposed inte démand by the consumiﬁg
sector and loéses in the transformation sector. Demand by the
consuming gecteor is in turn decomposed inte eleanriciQy and non~-
electricity demand. Energy prices, on the other hand, are consumption-
and timEmweiéhted avaragas of individual energy produycts apd includes

energy tariffs and taxes.

ﬁrude Petroleum snd éefined Patroloum P:Qiuptgp Equaticn (1)
ig an accounting identitv defining crude petroleum.impprts-iﬁ torne
of the domestic crude petroicum consumption-production gap and
demand for accumulation. Domestic petrolsum prdducuibn and change
in inventory are treated as sxogenously determined variables subject
to influence by energy policy as exemplified by a vigoxaus oil
exploration program or a contingency plan of stockpiling c:ude
petroleum. Total imports of crude petroleum cangtheﬁafore,be
divided into consumption demand by oil refineries and 2 policy-
determined demand for inventory accumulation net of domestic
production.

The domestic demand for crude petroleum,(CEc?) is actually a
derived demand from oil refineries’ crude oil input requirements
needed to satisfy a given ouﬁput of refined petrolaumgéraductsn An

@stimate of this raw material-intensive technical input~output
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w e . . . . ;e < . . S0 L.
relation is given in equation {2) (all units in 1O vllocalories).
The marginal crude input recuicement of »ztroleum refineries is

3CE . . s .
LEe . -while the computed elaticity for 1979 (second
aé;-‘l)' = 11,0114

-}er

acw PE

senester) is o (CEvU‘ PR

Production of refined petroleum orvoducts is less than the consumption
of crude petroleum (eqn. 17) because of transfermation losgses, energy
consumed by rvefinerias, and production of non-energy by-products

{eqn. {(17)). The enerzy conversion efficiency of pestrolewn refineries

(as defined in eqn, (40)) may also be darivaed from eqn. (2) as follows:

PR n‘

EE,., = IR g 65173 .. 218.73822
Frp O 3.33. =
cp v

From this we can infer that, over time, EE irproves as CE
3 ry i

cn
. RN Seon gaan:
increases: o 278,733822 s 0
o0 CE CE 2
co co

Production of refined petruleum products (PErﬂ) is determnined
k.

in aqn. £3) as the difference betwean total consumption of refined

petroleum products (CLrw} and net supply from other sources of
" 13

.

~

fined in eqn. {(4) as

refined petroleum products {(GE__ ). GE__ 1s
p p
equal to net imports less bunker sales and inventory change. Again,

inventory accumulation of refined petroleum products can be con-

sidered a policy instrument.



Eqn. (5) gives the demand for refined petroleum products (CErp)
as a function of its real price (PErp/P), an activity variable (Y)
and a seasonal dummy (Ds). Price elasticity =stimates show that
demand for refined petroleum products has bzcome more elastic
over time although in absolute terms it is still very price inelastic.
Its price elasticity in the first semester of 1973 (pre~energy crisis)
was -0.048 as compared to -0.100 in the first semester of 1979
indicating the increasing importance of prices as an ENETRY Consar-
vation tool,

Income (GDP} elasticity of demend for refined petroleum
products, on the other hand, is almost unitary (0.973 in second
semester 197%). This estimate is substentially lower than the
HMinistry »of Energy’'s official estinate of about 1.5 (feor petroleum
consumption) as well as an earlier estimate by Gonzalo.é/ The
dispari;y cpuld be attributed to the difference in the time period
used in the estimation. While the Ministyy of Energy and Gonzalo
used annual data which extends even to the 1960's (an era of cheap
energy), we utilized semestral data for the mere recent pericd of
high cost energy and comservation that could have significantly
changed this parameter.

A semestral intercept dummy(Ds} is also found to shift first
semester consumption of refineg petroleun products by a hefty

83.22 x 10'Y kilocalories.

Q/See Ministry of Energy /4/ and Gonzalo /3/.



Coal and Hydreogeothermel Power. Coal imports (eqn. (6)) fill

the domestic coal consumption-production gap. For lack of coal
inventory data or actual consumption fipures, our coal consumption
data are really apparent consumpticn derived implicitly from

production and trade figures.ﬁ/

Comestic demand for coal was found to be sipnificantly related
to the reciprocal of its real price and gross domestic product
{(eqn. {(7)). 1In this particular specification, demand for coal becomes

more price inelastic over time. Tts price «lasticity estimate feor

1

second semester of 1679 is =0.248 cempared to its elasticity at mean
values of ~0.663, implying the growing importance of coal as an
alternative energy cource.

Income elasticity for coal, on the other hand, is very high
{3.455 in the second semester of 1979 and 5.506 a2t the means).
Although coal is becoming less income elastic, its current income
elasticity is still substantially high indicating its potential as
another energy source.
electricity whose comsumption <CEhp) we just equate to an exogencusly

P, : .

determined production level (PEhg)' For cbvious reagons there is no

inventory chanpe nor trade in hydro-peothermal pewar. Productilon pf

&/A similar concept of apparent consumption applied to energy
data is used by the U.N. See /6/.



hydro-geothermsl electricity can be treated as partly policy-influenced

considering the government's hydro-geothermzl power development program.

Total System Emergy Consumption. Eqns. (9 -~ (11) define three
alternative concepts of the economy's total enargy conéumption. The
mest common way is te define it in terms of consumntion of primary
energy inputs (CPE of crude petroleum, coal and hydro~gaothermal
electricity as given in eqn. (9). However, a better alternative
would be teo adjust this for consumption from net energy trade and
inventory change of refined petroleun products (GExp in eqn, (4)).

In eqn. (10), CE' provides a more comprehensive definition
incorporating these_refinem&nts. CE' in e¢ffect defines energy
consumption by all consuming sectors including 211 losses in energy
transformation in both petroieum refining and electricity generation
and tramsmission. Still, a third defipition (CE) which is variént
of CE' is given in eqn. (11) and is really a post-petroleum

refinery definition of total enerpy consumption since it excludes
refinery losses andvproduction of enerpv by~-products (LErD in eqn.
(17)). As can be seen later, among these three definitions, CE
proved to bz the most significant variable in the economy's aggraegate
production function. CE* in eqn. (12) vzlues CE in terms of

individual energy products consumptior and their respective prices.

Energy Consumption in Consuming Sector. The consuning sector

consists of households and the non-energy producing industries. 1It,

therefore, excludes petroleum refineries and electrical utilities
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which are classified under the energy tromsformation sector. We have
broadly divided encrpy consumption by the consuming sector into two
forms: electrical and non-electrical ¢nergy. Non-electrical energy
consumption consists mainly of refined petroleum products and a
relatively small share of coal.

Total enexrgy demand function for the consuming sector is given
in eqn. (13). The implied price elesticity in 1973 (second semester)
is -0.084 becoming more elastic in 1979 (second semester) with an
estimcte of ~0.176. Income elasticity, on the other hand, is close
to unity with a value of 0.212 in 1979 (second semester).

Consumption of non-electrical energy by the consuming sector
as given in egn. (l4) implies a mean rrice elasticity of -0.157 and
mean income elasticity of 0,824, These compare with 1979 (second
semester) values of -0.204 and 0.958 respectively.

Consumption of electrical enerry by the consuming sector is
the difference between its consumption of total energy and non-—
electriéal eneryy as given by eqn, {lﬁ)q It can be shown from
egns. (13), (14), (15), (26), (33), and (35) that the price elasticity
of demand for electrical enerpy by the consuming sector can be

expressed as

Peel Pecl/P
) o = - = A 4 ——:;u—
e (CECel’ ( 5 ) 1452.76034  ( CE, )

7]

while the income elasticity is given by

it

e (CE, ., ¥ 0.00483 (o=
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The computed price and income elasticity for electricity
consumption for second semester of 1979 is ~0.356 and 0.457,
respectively, compared with their respective second semester 1973
estimates of -0.358 and 0.528. Demand for electrical energy is,
therefore, more price responsive compared to non-electrical energy
(mainly refined petroleum products). This could be explained by the
fact that the absolute price of electricity is several times higher
than other secondary products and, therefore, solicits very

strong substitution and comservation respenses. Consumption of
electrical energy is, however, seen to be quite income inelastic as

compared to the aimest unitary elasticity for non-electrical energy.

Energy Lossee in Transformation Sector., Total system energy

losses in conversion, transmission and production of non—energy
by-products {(LZ_) is derived in equ. (16) as the difference between
T

total system enerpy consumption (CE') and productive energy con-
sumption of the consuring (non~eneryy producing) sector (CEC)H

LET would thus consist of enerpgy leosses in bLoth petroleum refineries
and electrical utilities. Egqn. (175, on the cother hand, focuses

on oil refinery losses in transforming crude petroleum into refined

petroleun products (LErp)“

Total System Energy Production and Imports. Egqn. (i8) defines

total post~refinery emersy production as the sum of the producticn
of refined petroleum products, coal and hydro-geothermal power.

This definition, hewever, would include a substantial input of



imported crude oil used in producing PErp. Thug we can redefine
total system energy production te include only primary indigenous
energy sources (PPE) as given in eqn. (19 . Toral energy imports
(ME) is simply the sum of crude petroleum, refined petroleum products
and cecal imports (eqn. 20). This can also be expreseed in peso

terms as in eqn. (21).

Energy Prices. The pricing mechanism in the petroleum industry

is summarizad in eqns., (22) - (24). Because of data constraints, we
decided to measure prices of refined petroleum products at the
wholesale level (ex-Pandacan), instead of retail or pump prices. As
such thé price data used do not include the dceler’s mark-up and
freight charges. In eqn. (22) the price of r«fined retroleun
nroducts {in million pesos/lf}lO kilocalories) is decomposed into

PP, he wholesale posted price {pre-tax), and the tax compcnents

v’

consisting of specific taxes,(ts}2 the specinl fund centribution

(tof)9 and the equalization difference (ed). 7The rre-tax wholesale
=

;o

price, on the cther hand, is postulated in cqn. (23) to be behavicrally
related to the so-called duty-psid landed cost of crude petroleum

(Gpdcﬁ} and the exchange rate {@r). This is very important relation

that capturss the resultant price behavior (including lags) of both
0il firme and government's institutional price-sztting. Implied

elasticity of pp_ with respect to (pd,, - er) in 1279 (second
IS 14

semester) is 0,728 in the short run and 1.01% in the leng run,
higher than pre-energy crisis (second semester 1973) values of

0.532 and 9.744, respectively, and implying an increasing response



of domestic prices of petroleum products to the duty-paid landed
cost. The equation also indicates a rapid domestic posted price
adjustment with a mean lag of only .40 sesmesters or 2.4 months,
with approximately 71.4 per cent of total respouse of pprp felt
during the current period. The duty-paid landzd cost of crude
petroleum, for our purpose, Lg defined as the dollar C.1.¥. price

{($pc )} plus the ad valorem tariff on crude petroleum {(tm__ . $pc )
cp _— ep cp

X IS

as geen in equ. (24).

Bqn. (25) defines the average price of energy (net of oil
refinery losses) consumed by the entire zeonomy (pe) while eqn, (26)
gives the effective energy pricé charged to the consuming sector
(pec) as a weighted price of electrical and non-electrical energy,
In first semester 1979, pe and re, were about P1.08 million and
$2.04 million (both per 1010 kilocalories), respectively, compaeed
to only P0.24 million and ¥0.29 million, respectively, in first
semester 1970,

Non-~c¢lectyicity price (?QDPT} is related to the price of

refined petyoleum products (perp), ite main component (eqn. (27)).

L.“i

Computed elasticity at the means of pe
L.

with respect to pe_ is
nel T

1.016.
Likewise, electricity price (pael} is determined by the price
of refined petroleum products, these being the major input to
‘eiectricity production (eqn. 28 ). A slope and intercept dummy
variable for tha energy crisis pericd (Pe = 1 after 1%¥73, O otherwise)

came out significant. The slope durmy variable drastically reduced .



the coefficient of perp from 6.589 to C.587 while the intercept
shifted by 3.4875. The resulting elasticity estimates of pe 1 with
respect to perp were 1.376 in second semester 1973 (pre-e¢nergy crisis)
and 0;233 in second semester 1575 (during emergy crisis). This

drop in the elasticity wvalues reflects perhaps the institutional
price-setting behavior of government authorities in reluctantly
granting rate increases in electricity despite spiralling oil prices
because of the strong pr&séure from electricity consumers,

Eqﬁ, (29) defines the effective dollar import price of energy
imports while eqn. (30) gives the effective demestic price of coal
ag a welghted average of domestically preduced and imported coal.
Eqns. (31) - (38) transferms actual cmergy prices into indices

(1972 = 100).

Energy Efficiency and Self-~ Sufficiency Ratios. Macroecononmic

energy efficiency is defined 2s gross domestic production per unit of
energy input {egn. (39)). A priori we would expect this to be
increasing from the onset of the ezmergy crisis as conservation
measures are adcpted. Eqn. (40) focuses on the efficiency of energy
conversion in the petroleun refineries. Here we define energy
efficiency as refined petroleum products output per unit of crude
petroleurn input. Historically, this ratio has also been improving
a5 was shown praviously.

Energy self-sufficiency can be measured by the ratio between
indigenous production of primary energy and total energy consumption

(inclusive of losses) of the ecomomy as in eqn. (41). Self-sufficiency



in crude petroleum alone can also be measured as the ratio of
domestic production of crude petrolsum to total crude petroleum

consumption (eqn. {42)).

Macroeconomic “Sub-Model

The macroeconomic sub-model provides an integrating framework
that links the enerpy variables with economic wvariables. It is
general equilibrium in nature and contains equation blocks for
aggrepate production and axpenditures, wage ratee and prices, money
supply and demand, government revenuas and expenditures, and the
balance of payments.

In view of the constraint imposed by energy inputs on the
econory, the model is constructed with a basicaliy supply-determined

framework,

Aggragate Production. Egn. (43) is 2 acodified aggresate
T & i

production function which is really a lianearized vaersion of 2 constant
returns to scale production function with three inputs, namely, labor (W),
capital {¥) and energy (CE), and a shift paremeter {t). The inclusion

of an intermediate input, energy, necessitates z redefinition of

output from a value added concept (returns to primary factors) such

as GDP (Y) to gross output (¥') defined to imclude the real value of
intarmediage energy input (Ce)vas given in eqn. (45}, Aggregate

supply, however, is not Y' but ¥ or GDP (eqn. (44) in conformity

with national income accounting.
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We could rawrite eqn. (43) in the following form:

Y' = (7.43677 + 1.65788 t) N + 0.0533% X -+ 3.31591

)
[x=]

from which we could readily infer the uarginal product of each

factny input:

g§- - 7.43577 + 1.65788 t
a\'vﬁ

® = (.05339

%%E-= 3,31591

The marginal productivity of labor is seen to be increasing
over time. This seenms plausible considering the more rapid growth of
capital stock relative to labor as evideuncad by an increase in the
capital~ouput ratio from about 6.0 (semestral basis)_in the 1950's
‘to around 9.0 at present. In the absence ¢f actual employment data
_by semester {call this %', in thousands) we have used the Central
Bank employment index for N. HMowevar, to compute for the marginal
productivity per unit of employment (instead of per index point), it
is necessary to have an auxillary equation linking #' and N. After
adjusting available NCSO employment data (mostly May and October
figures) to approxinate semestral average, we came out with rough

-

transformation equations linking N and N.

V4
OLS: N' = -671.56150 + 124.97484 W
4 (9.31185)
: RY = 0.83449 D.W, = 1.12114

1160.80240 + 109.58311 N
(5.64291)
0.64467 DLW, = 1.46381 0 = 0,43943

QLEAC: n!

oy
1



Using the second equation (with sutocorrelation correction)
the marginal productivity per unit of labor caa be computed as

follows:

8Y' _ 3%, BN 7.43677 + 1.65788 ¢
SNT CoN 7 oW’ 109,58311

The computed marginal productivity of labor for second semester 1979
is é741 per year at constant 1972 prices or about P1,918 in current
prices. This is also increasing at the rate of ¥30 per year in
real terms or P7% in current prices. The current marginal preduct-
ivity of labor is substantially lower than the actual wage at
present. This finding supports our contention in a later section
that wages are set not by labor supply and demand consideratious
but by some institutional mechanism vesponding to pricz movements
with some lag.

The computed marginasl productivity of capital of 5.3 per cent
per semester or about 11.0 per cent per ennum {conpounded) seems =
reasoqabla estimate when compared to actually prevailing rates of
raturi. ﬁowever, the marginal productivity of energy input cf about
?3.31 million per 1010 kilocalories is almost twica the observed

12 . .. .
actual price of eaergy (F1.68 million per 1077 kilocalories in
second semester 1979), indicating that energy is still relatively
underpriced when compared to its contribution to output.

Bqn. (46) is our definition of capital stock while eqn. (&7)

transforms rcazl GDP into current terms.



Apgregate Expenditures. The consumption function in eqn. (48)

is quite unique in that aside from disposable income (a flow
variable) which is used as a proxy for total wealth. Consumption
need not be determined by current disposable income but also from
accumulated wealth and savings. The personal consumption deflator
(PCp) was used as the deflator of total liquidity (Z'). In this
equation, 7' provides ome link between the veal and the monetary
sectors while PCp links with the energy sub-model via the effect of
increases of energy prices on PCP. The computed marginal vropensity
to consume of .31 is relatiﬁaly small and can be attributtd, firstly,
to our definition of disposable income (Y~T) which is an overestimate
because, aside from parsonal income, it also includes corporate
income. Secondly, the presence of the liquid wealth variable captures
a very significant explanation of consumption.

Real gowvernment consumption (Cg) ig determined in equn. {(49)

3

from the exogenously given current value df government consumphtion

(Cﬁ*) and its price index (PCp)’ Tiscal planners estimate revenues
o] '

o

and expenditures in nominal terms, hence Cg* instead of Cg is treated
as a policy variable., Total real and current censumption are defined
in egns. (50) and (51), respectively.

Total real ipvestment is determined from the national income
accounting identity in equ. (52). As in government consumptinm,

current govermment investment (Ig*) is taken as policy-determined

and real government investment is found by deflating Ig* with its



price index (?I) {2qn. (53). Private investment (Ip) is then the
difference between total investment and government investment

(eqn. (54)).

Emplovment and Wages. In our empolymeut equation (eqn. {55)),
labor denand (N) is a function of an activity variable, GDP (or Y),
wage rate index (W) and the GOP deflator (P). N is seen to have an
inelastic respense to Y, its elésticity being 9.650 in second
semester 1979. Wominal wage is also seen to have =z stronger impact
than price their alasticity estimates for second semester 1979 being

-0.938 for wage and C.600 for price. Ceteris pavribus, prices

would have to grow by about one aad one-half times the growth in
wages if employment level is to be maintained.

For wags behavior, we postulate an iastitutionally set wage
rate either through minirnum wage legislaticn or celiective bargaining
agreem:nts aimed at resaining labor's nurchasing power. The net
effect is seen to be an incomplete lagged indexation pattern of
wages to prices. In eqn. (56), a simple Koyck lag is introduced in
order to estimate wage reaction to price increases. 1In temms of
elasticities (computed for second semestarll979), 2 short run (first
perind) elasticity of wages with respect to prices of 0.232 is
estimated, or only 37.8 per cent of the long run elastivity of 0.615.
The computed mean lag of 1.646 semesters implizs that it tekes about
10 months before even one-half of the full wage response is felt.
Wages, therefore, are nmot only inelastically adjusted to prices but

also lag signifiuantlz‘behind prices.
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Prices. 'The price level equation (eqn. (57) is a mixed
explanation for inflation. “ost push factors are embodied in the
energy price index variable (?ec) and the wage vate {(4). We also
include a monetary variable, domestic liquidity (Z'), considering
the rapid growth of money supply in recent years and its high corre-
lation with prices. ?ec, the effective energy price index for the
consuming sector, came out more significantly in the price equation
than Pé, the effective energy price index for the zconomy (inclusive
of transformation losses), and was therefors used. Pe, represents .

C

not only price moveonents in imported crude oil i

in policy-controlled taxes in energy coasumption and tariifs on

energy imports a

7]

well as movements in the exchange rate,

Eqns. (56) zand (57) jointly exhibit a Exzdback mechanism
batwaen wages and prices. Computed eclasticities of nrices with
respact to energy.pricée wages and domestic liguidity for secound
semester 1379 are 0.247, 0,326, and 0.285, roespectively. The rela-
tively high élasticity of prices with respect to wages can probably
be attribute:d to the velatively higher sharz of the wage bill
compared, for example, to cnergzy expense in the cost of production.
However, the particular form of the wage variable (log.W) in

eqn. (57) shows a déclining importance of wage.increases and an
increasing significance for energy price and monetary expansion
over time as primary determinants for inflation. The elasticity

aestimates for 1979 are higher than the mean elasticities with

respect to energy price {0.214) and money supply (0.228) but

brices but also changes
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eiasticity with respect to wages exhibited a decline from its mean
valuz of $.542. Eqn. (53) computes for the semestral inflation rates
(7> in terms of the GNP deflator (?).

Consumer prices, as represents by the deflator for personal
consumption axpenditures <PCD) is similarly linked to energy price in
the consuming sector (Pec) and wages (W). However, wa chose to
include credits to the private sector (CPS) as our monetary variable
because of its direct effect on consumer sgpending and hence, demand
pressures oo consumaer prices., Elasticity astimates of Prn with

-y
respect to PaC, W, and CPS in second semester 1979 are 0,247, 0.464
and 0.323, respectively.

A Fovck lag formation is dona for the deflator fér government
consumption (PC?} in eqn. (69}, We do not include a monetary variable

&

in the specification. A slow reaction of P, to changes in energy

e

prices and wages is seen with a nean lag of 0.71 semesters or 4.3
months. This can probably be explained by the fact that most of Cg
are govermment purchases of labor services whose wages, in particular,
hava been shown to be slow in responding to price increases. Computed
shortrun elasticity for first semester 1579 is 0.437 while longrun
alasticity iz 1.036.

In order not to overdetarmine the system, the deflator for
invastment (?I) is derived residually from tho ratio between current

investment expenditures and real investment expenditures (eqn. (61)).

Horncy and Interest Rate. Ian this model, we adopt the broad

definition of money supply {commonly referred to as M3) or domestic



liquidity (our 2). Eqn. {63) presents a simplified accounting of
period to perviod changes i monev supply and its components as found
in the monatary survey of the Central Bank. Domestic credits to the
private sector (CPS) is assumed to be policy-controlled through the
traditional Central Bank monetary tools. <Zredits to the government
sector (CGS),;)and net foreign assets (NFA), however, are endogenous
to the modal and are determined in the fiscsl and balance of payments
equations, raspectively,

In the demand for money equation (2qu. (62), on the other
hand, we have rud%fined Z (beginning of period balance) to 2Z°
(s2mestral average balance) as given in aqua. (H4). Momey demand (in
real terms) is swacifizd as a function of the affactive interest rate

(R), gross domestic product (Y),

oy

1 seasonal duray variable (Ds) and
another dumnmy variable that captures a stractural shift implied by the
energy crisis neviod (D = 1 from first semester 1974 to second
senester 1979)., This narticular specification constrains the
elasticity of Z' with rvespect to P'to unity. Money demand is seen to
be inelastic with respect to the interest rate (-0.306 at the means,
~0.234 in second semester 1979). However, it is elastic with raspect
te GDP with a value of 1.275 at the means and 1.239 in second
samestar 1973,

Eqns. {(82) and (64) (together with (£3)) jointly solve for

domestic liquidity (Z' or Z) and the interest rare (R).

Government Revenues and Expenditures. Egqn. (65) defines the

fiscal deficit as the difference between current government



Pz

expenditures (g% + Tg*) and revenue from taxes (T*) and other

sources (F*). Any fiscal deficit {surplus) will register as an

increase (decrease) in money supply {eqn. (63)) through (CGS - CGSWI),

the change in claims to the government sector of the monetary system.
In order to analyez the impact o¢f anergy taxes, we have divided

total taxes inte total energy taxes (Te*) and non-cnergy taxes (Tne¥)

in equ. (66). In ean, ((7),'én institutional ralation for total energy‘

)

taxes is specified to include specific tax {ts) and apeclal fund (tsf
applied on enargy consumption of rafinad potroelum products (CErp)

and an ad valoresm tax (tmcp) anpliaed on the value of crude petroleum

. ar), The impact of onergy taves is double-

]

3 ™ .')\
imports (JECp © VPE .,

edged. UWhile it has a divect effect on increasing energy oricas and

oy

thus, overall oprices, it also has an anti-inflationary impact through
raduction of the figeal deficit, and hence, monay supply. Its nat
a2ifect, howevar, can ounly be known through simulation of the modeal.
Kon-encergy tawxes is further decomposed in eqn. (68) into
direct taxes (1%}, a fiscal policy toecl, and non-snergy iadirect
taxes {(TIn=%). A behavioral equation ig fowmulated for non-energy
indirect taxes to be 2 function of current GIP and lagged TIne*
(eqn. {69)). Short =2nd long-run clasticities of TIae® with respect
to Y* of 0.540 and 1.067 for sacond semester 1579 are exhibited. A
relatively slow response of TIne® to ¥* is ssen from its mean lag
value of 0.965 semesters or almost six months. This may well explain
why persistent fiscal deficits have exhibited in the past. Government

axpenditures have been outstripping revenues because of a longer lag.



of revenue collections compsred to expenditures in response to
inflation or income growth.
Egn. (72) trausforms current tax revenues (T%) into real

value (T).

Balance of Payments. The balance of payments surplus is

defined in eqn. (71) as the sum of the surplus on current account

(X" ~ M%) and capital account (Kf*). This is reflacted in a change

in net foreign assets (NFA - EFAFI) component of domestic liquidity.

X% and Kf* arez traatad axogenously while current imports is decomposed
luto currant energy imports (ME®) and current non~-eneryy imports.

(Mfne®) in egn, (72)., OLurrent ei2rgy and non-znergy imports are

given in eqns. (73) and (74), respectivelv. 1In real value terms

agn. (75} alsc decomposes imnports into snergy and non-energy components,

Eqn. {735) defines real ener

;v immorts, R non-energy impovrts, on

the other hand, 1s ralated to an acidivity variable ¥, rvelative
price of mon—energyimrorts {Pmne/¥) and =z foreign exchange constraint
variable proxied by the exuort price index (Fx) as in eqn. (77).

The mean glasticities of non-anerzy imports with respect to relative

prices, GDP and export price index a2 , 2.554 and 0,347,
respectively.

In eqn. {78) we transform the peso to dollar exchange rate
{2 policy vwariable) into its index form. Finaily, eqns. {79) and
(80) are definitional equations linking the dollar export and non-

energy import wrice indices respectively with their peso equivalents.

through the axchange rate index,
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USES OF THE MODEL FOR POLICY STMULATION

The complete model can be described as a dymamic nonlinear
simultaneous system of equations whose sclution would require an
iterative computer algorithm. Assuming that the model is dynamically
stable, various sinulation experiments can ba performed with it.

For examplz, one may be inierested to quaniify the costs to
the ecomomy of the energy crisis in the past in terms of losses in
gross domestic product, employment, investment and other target
variables. Simple "with” and "without" simulations of the model can
be performad and the two dynamic paths rasulting for =zach endogenous
variable can be compared. Thesz marginal differencss can then be
attributed to the assumed change in the energy crisis variable
(e.g., increases in dollar C.I,F. price of imported oil, Spcc
ia our model.).

An interesting cguestion that can be analvzed by historical
simulation of the model, however, is whether the econowmy could have
performed better had ﬁn alternative policy mix been implamented. Thue,
we would try to simulate the economy's performance given, for instance,
lower energy rax rates (t , t . and t in the model), 2 balanced

g st mep
budget {CGS ~ CGs_, = Q), a tightening of credits to the private
sector (CPS) or monay suppl? in general, a further devaluation Qf the
peso (er) or any combination of policy instruments which could have
been more appropriately impiemented in the past,

Another interesting issue is to know tha impact of the oil

exploration program and the hydro-geothermal power development
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program had these been initiated much earlier. Wz could then assume

Y

domestic production of oil (PEP ) znd hydro-geothermal power (PElg)
a

2D
to have higher shares to total primary energy consumption in the past
and simulate the impact on tha economy.

However, the most useful application of the model would be in
short-term and evaluation of alternative future policy regimes
designed to countéract adverse changes in the non-controllable
variables. Alternative futura scenarios can be simulated (e.g., high
cost of enargy scenario versus a mederate price of enrgy scenario)
and possible ways of minimizing the 2{fect through monetary, fiscal
and balance of pavments nolicy.

Future assessments and revisions of the HEDA Five-Year
Development Flan would find particular use for such simulation
experigents aspecially when projecting interanlly consistent (in
the accounting and behavieral sense} macrooconanic variables,

The simulaiion axomplaes just outlined are but a faw of the

many possible dpplications of the model, desending on the purpose
y 5+ 3 i} ; I

of the user.

CONCLUSIONS

In this paper, wa have triea £o show that it is possible to
construct a mecroeconometric model with an explicit 2nergy sector
an& the advantags of such an approach to pianning a pelicy evaluation.

We have tried to incorporate in the wodel jquite a number of fiscal,
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monetary, balance of payments and enargy policy instruments that
can be manipulated in practice.

The @stimates of the structural equations confirm our hypothesis
that significant changes in parameter values of the behavioral
equations have occurrad, therefore, justifving the construction of
a new wmodel.

We have shown that with the use of recent semestral data,
significant lagged variables as well as seasonal, slope and intercept
dummy variables are appropiiately introduced. Hence short-run and
long~run elasticities, ss2asonal and structural shifts may be
egtimated.

We have tried to show alsc that it is nossible to coastruct
consistent semestral energy data on consunption, production trade and
prices from various sources and how thase might link with the macro-
2Conomy.

The model can be extended by further disapgregatiag energy
demand into demand for specific rvafined perrolsum products. Sectoral
demand by households and industrias can aleo be done. Modaling each
industrial sector, however, would requira estimating sectoral
production functions. Fortunately, it is well established that
enargy comsumption is a highly cofrelated variable with capital
stock and can, thercfore, sarve as a proxy variable for sectorai

capital stock.



DATA USED IN THE MODEL



DATA USED IN THE MODEL

ENDOGENOUS VARIABLES

] I : * ! #

Year and Semester C N Ce CE CE CE CEC CECel CECnel CEC0
1962 T1I 20383.00 14929.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 13.99
1973 1T 20575.90 15651.00 1064.17 3600.27 3970.59 866. 46 3088.31 207.71 288C.60 15.59
I 20741.00 174£15.00 1047.07 3542,41 3909.54 929.44 3233.41 225.95 3007.96 8.08
1571 1 21421,00 18945, 00 1142.50 3865.28 4141.55 1086.14 3284.68 231.88 3052.80 7.56
i1 21632.03 20893, 00 1132.20 3999.61 4388.71 13129.72 3462.93 252.10 3210.83 15.03

1972 ' I 22210.00 22210.00 1222.41 4135.65 4534, 42 1179.72 3593.59 235.04 3358.55 6.56 .

11 22972.00 22972.00 1210.74 40996, 14 4490, 32 1202.69 3592.38 282,98 3309.40 15.25 o

[

1973 1 23873.00 ' 24705.00 1387.65 4694,67 5111.60 1385.52 3993.64 279,10 3714.,54 14.01 )
II 24279.00 29766.00 1304.63 4413, 81 4873.64 1473.03 3799.75 291.53 3508.22 8.56
1674 1. 24662, 00 34581, 00 1345,18 4550.99 4901, 16 3370.27 3640.40 281.01 3355.68 14.17
1T 25419.00 4004400 1274.54 4311.98 4543.91 3974.07 3552.03 298.00 3254.03 17.55
1975, I 25935.00 42176.00 1385.90 4688, 74 4915.98 4327.92 3842.17 319.24 3522.93 17.04
I 26267.00 43374.,00 1472, 10 4980, 37 5204.69 4844, 89 3976.40 308.07 3668.33 41,76
1876 1 27461.00 £9959.00 1472,08 4980.31 5202.84 5594, 54 4036. 40 327.06 3709.34 37.25
11 28010.00 50886. 00 1498, 34 5069.15 5328.68 5785.52 4174 .82 359,72 3815.10 33.37
1977 1 : 28479.00 56836.00 1602.45. ° 5421.36 5727.12 6161.08 4243.84 345,95 3897.89 80.57
T 29610.00 63279.00 1641.43 5553.24 5810.00 6641.75 4477.10 371.68 4105,42 94,24
1978 1 30518.00 64182.00 1671.10 5653.62 6021.57 6877.57 4385.67 38662 3999.05 88.13
IL 31188.00 68872.00 1658,72 5611.73 5982.19 6849.15 4585.12 403.09  4182.03 74.37
1379 1 3190.09 76670.00 1695,57 5736.42 6093. 85 7698.64 5129.25 427,20 4305.73 69.69
11 32506 .00 85351.00 1729.37 5850,76 6253.90 9803.,22 1.00 441,70 4102.47 76.81



DATA USED IN THE MODEL

ENDOGENQUS VARTABRLES

) ] CG C CPE EE EE ER
Year and Semester CECP CEhg Cg CErp S o p
1362 1 1.60 71.%6 2038,00 3435.18 3932.00 18345.68 1.00 1.00 1.00000 38.75
1970 1 4765.20 28.64 2161.00 3496.04 3613.00 18414.00 4864, 43 6.?4 0.92220 85.24
i1 4712.35 33.78 2067.00 3445.55 3880.00 18674.00 £80%.71 7.31 0.92210 95,37
1271 1 4712.84 136.23 3G7.00 3751.49 3501.00 19114.900 4826.63 6.91 24138 26.46
i1 49381.73 106, 41 57, 3878.17 3733.00 19385.00 5103.22 6.63 O 2190 96,36
1972 1 4673.24 1032.94 2393.00 4019.15 3227.90 15817.90 473%.74 6.50 0.91467 98.37
i1 4612.00 108.14 2%867.00 3972.75 2163.00 20105.00 4735.39 6.92 0,91453 101.63
1873 1 5225.42 79.97 2867.00 4600.6% 1477.00 21006.0C 3319.40 6.62 0.92021 101.48
I3 4367.99 81.72 2963.00 4323.53 1147.00 21311.00 4398.27 6.62 0.32326 103.58
19274 1 43276.13 102.38 3144.00 4434, 44 61.00 21518.00 4392.63 7.07 0.91811 160.76
1t 3989.80 102,23 3589.00 4192.20 -91.00 21830.00 4109.58 7.11 0.94187 102.75
1975 1 4559.09 92.49 3480, 0 557%.21 705.00 22445.00 4668,62 7.07 0.9501 185,42
II 4757.36 102.23 3497.0 G 4836, 38 4253,00 22775.00 5901, 35 6£.952 {.,95285 111.88
1576 1 45613.60 115.78 3630.00 4827.28 5273.00 23831.00 4766,63 7.35 0.95177 111,70
II 4876.45 i25.17 3835.00 4810.61 5986.00 24175.00 5034.94 7.37 0.94678 111.36
1877 I 4909.72 990.45 3674.00 5250, 34 5649.00 24805.00 5080.74 7.12 0.9%3772 111.16
I 5051.78 86.15 3782.90 5362.85 7241.00 25828.,00 5242.17 7.27 0.94917 110.77
1973 1 5232.58 118.63 3891.00 5446, 86 8202.00 26627.00 5439, 34 7.18 £.92968 113.45
I1 5267.37 121.98 ©4034.00 5415.38 2206.00 27154.00 5463.72 7.44 0.92967 110.37
79 I 5237.99 125.45 4050.00 5546.28 752%.00 27870.00 5428.13 7.28 0.93176 110.58
I 5515.%3 124,238 4175.008 5649.67 2637.00 2831.00 5717.02 7.61 0.92691 110.60



DATA USED IN THE MODEL

ENDOGENOUS VARTABLES

2T and T D N
e and ES I Ig Ip K LErp LET M
1969 1. 09009 5933.00 1609.90 4320.00 1.00 1.00 1.00 53335.00
12y 1 0.022624 5595.00 §9.35 4305.65 236794.00 370.32 832.2 5081.00
1z 0.02475 5240,00 093,47 4736.53 242389 .50 367.13 675.63 4909.00
5047 A ? 24 : 27 856,87 4383.00
1371 1 3.02746 5%42.99 915,20 5026.28 247622.00 276.2 56 i
' It 3 5275e 5284.00 563,32 462018 253571.090 383.19 225,78 5032.00
5 39 45, 32 5060.0
1372 0.02566 5138.00 651,00 £4527.00 258355.00 398,77 40, 33 30560.00 |
0.02747 5302.00 455.00 5657.00 4043.50 394,18 357,94 5274.00 w
W
1273 0.G1331 5764.,00 832,45 5131.55 269345,00 416,93 11317.9% 4392 ,00 ¢
0.01842 5849.00 656,94 5162.0 275109.20 459,83 1073,89 5558.00
1874 1 5.02372 835%.00 1117.60 7232.4D 230958.90 350.17 1264.47 6381.00
I $.02565 7301.00 2047.04 5253.96 2139308.00 231.493 9%1.48 6202.30
1975 1 0.02222 9042, 00 2150.23 6831,77 296174,00 227,24 10?3 31 6597.00
Ix 5.02765 5942, 30 3409.85 6532.15 354235.00 224,32 1228.29 5808.9
‘ ) S 1o - - . 66 .44 £357.00
137501 0.02384 16145,00 2132.74 8312.26 314492.99 222,53 116644 7.90
’ T ; izges 10335, 99 2216 62 73A3.35 324324.90 252,53 1153.36 5822 .07
1377 0.02935 2733.00 2355, 73 7424.30 33440400 305.76 433,23 6915.00
0.03032 11045.00 3003.07 3041.93 344187.00 256.75 1332.90 7133.00
1973 I 0.33083% 0. 13363.00 2853,07 8014.92 355323.00 367.95 1635.20 7502.00
i 0,03281 0 11340,20 3032, 49 3307.51 366290.00 370.46 1357.07 8056.00
Iz7a 1 0.07213 o 10995.900 2324, 45 8670.55 377785.00 357.43 1360.92 8499.00
11 0.17239 12853.00 2598, 46 10254 ,54 389289.00 403,14 1799,.73 3827.00



DATA USED IMN THE MODEL

ENDOGENOUS VARTABLES

: Semester Mk e ME Mk ME_ M ¥ne Mne* 13 NFA
I 2852.00 489,97 £233.15 222,30 5.00000 4304, 34 £845,03 2626.61 1.9 -377.00
T 3543.00 547.88  4845.30 351.11 G. 03000 4834,89 4533.12 1.89 94,60 ~880.00
11 4393.00 556.47  4521.3C 407.66 0.08000 4512.35 4352.53 1585.40 94,60 <697.00
I 452400 412.55 3648.48 468, 3% £.90000 3620.32 4570.45 4055.61 97.30 ~638.00
1I 5124.G0 €96.66  6161.06 541,14 4.35000 6132.77 433534 4582, 86 93.00 -617.00
2 1 5060, 00 614,85  5437.88 567.27 4.15000 5432.67 L4455 .45 4492,73 92,40 -1168.09
11 5274.00 462.58  4090,95 50%.08 0. 04000 4055. 80 811,42 &764,02 100,70 -578.00
i
= : 5543,00 565.57 5030.95 525,61 0.41000 5021.97 4323,12 5313.39 104,60 1453,00 &
1 7442.70 542,72 4799.67 815.36 0.49000 4785.18 5365.28 6633, 64 112,30 2671.00
I 11732.00 560,60  4957.77 2018.05 G.25600 4541.11 5526.40 $713.51 122.30 386%.00
11 13665, 30 528.8 L677.72 2470.,75 3. 24000 £85.58 €273.07 11197.25 114,20 3437.60
1 14155.00 533.13  5157.99 2664, 44 5.31000 4543, 04 €013,87 11490.56 111.20 1226.00
if 15602.00 543.25  4804.37 2990, & 3. 085006 4779.36 6364.75 12611.16 110.70 -639.00
1 15631.69 613.97  5428,82 3138.34 2.5700% 5016.12 6243.03 12492.66 115,70 -1828.00
11 16216.06 635,62 5621.2¢ 3624, 08 4.53000 5157.55 6156.38 12585.12 121,80 -2113.00
I 18024, 00 £12.38  5415.77 3143.9 2.92000 474427 6303.62 14830.03 124.70 ~409.,00
11 16651.00 67G.25  5927.51 4184,91 13. 80000 5396.13 6512.75 12455.03 127.79 -1092.00
I 19495,00 615.43  5442.63 3464.13 20, 74000 5115.51 6486.57 16G30.387 128.96 ~714.00
11 21826.00 657.37 5513.64 406990 0. 06000 5439.48  7398.63 17816.10 129.13 -2096.00
I 24950,00 657.62  5815.33 4535.31 0.03000 4905, 60 7841.38 20414,69 136,20 ~5795.00
28170.00 638,41 5645.92 5755.60 0.02000 £700,64 8188.59 22414 ,40 139,30 ~7164.00



DATA USED IN THE MODEL

ENDOGENOUS VARIABLES

{zar and Semester

Pe

Pe

Pe

Pe

Pe

) PCg Cp 1 C co el nel
26 3
1969 1 72,381 1.00 81.50 72.32 65.01 1.00 i.00 13.99 1.90 1.00
1979 1 .
11 79.14 d3.68 718.25 75.81 79.05 31.42 33.53 15,56 653.98 91.37
85.44 7.97 83.19 33,50 ‘87.19 33.17 38.42 3.00 63.98 97.52
71 I 90,57 £.36 85,51 33.43 £4.39 55.07 96.67 7.56 78.62 105,67
1T 96.54 6.23 949.19 96.27 97.77 95.56 87.27 14,68 79.062 104,99
1972 1 160,00 3.58 100.00 100.00 106.00 96.53 $7.56 6.40 86.60 1h5.08 t
38 160,00 0.00 106,00 100.00 100. ¢ 49,34 102. 44 15.21 111.17 98.42 L
1873 1 105.96 5.86 104.71 103,32 111,15 99.385 1G8.540 13.60 104,31 111.65 !
I1 135.36 27.75 108.79 124,52 154.50 112,91 i21.61 8.07 104.31 127.05
1874 I 144.64 6.B5 118,57 143.38 153.01 254.54 267.57 13.48 226.14 281.4%
I1 168.23 16.7% 146.78 159.30 182.52 311.580 337.23 14,31 284.67 345.10
1375 1 167.25 -0,99 154.38 163.50 181.31 312.28 340.99 16.73 285.59 351.12
u § 166.25 -0,60 158.91 166.08 194 .06 329.11 350.51 41,68 285.59% 372.04
576 I 179.32 7.86 181.74 181.96 206,49 380.04 395.28 34.28 288.36 451.76
11 181.26 1.05 179.32 182.04 205.49 386.13 402.05 32.84 288.36 433.%8
1977 1 183.77 6.93 192.63 200,60 215.97 334,51 410.44 17.65 288.36 451,76
I1 201,066 3,77 195.95 204,69 263.35 404.63 - 427, 80, 288,36 474.00
1875 i 206.50 2.70 206,24 216,96 221.94 4311.56 439,48 67,39 283.36 485,75
11 218.01 5.56 2i3.68 222.19 241.78 412,92 £33.29 T4.)1 28B.36 477.07
157% 1 240,24 15.20 231;14 241.51 264,97 454.04 471,14 69.66 248,36 529.24
258.93 71.78 241.39 263.69 281.40 566.87 583.3€ 16.79 288.36 685,55



" DATA USED IN THE MODEL

ENDOGENOGS VARTABLES

“ear apd Sepester. Perp Pre $Pme Prne . Pz PE pe - PR, pe Pe_y
T T - .
1968 1Y 4051, 25 45,39 77.25 54.27 5680 1. 05600 1.50000 1.50600 1. 50060 1.00630
175 T 5389.25 - 64.09 75,76 77.03 90.83 0+23926 0. 24067 G.29177 0.04680 0.58855
: 154 4345.72 73.25 76.80 91.56 53.99 9.266%0 2.26233 0.30884 0.06005 1.12666
BRI 4436.57 113,54 117.70 32.73 105.33 §.27960 0.28100 §.33768 0.06462 1.13233
11 4592.68 77.68 50.61 105.71 100,67 4.28072 0.2824€ 0.33976 0.10433 1.24092
w72 T 4274.47 92.26 93.78 101.67 160,60 0.28339 £.26531 0.34C77 €.16781 1.59302
i1 4217.82 111,05 108.29 9.903 139,06 0.25062 9.29362 0.35784 0.67874 1.49475
L1373 T 4808 .45 110.68 169,06 122,21 122.55 9.29604 5.29513 0.37893 5.11940 1.49475
11 3848. 16 150. 24 145,05 123,64 164,10 0.33240 6.33373 0.42477 0.12544 .21192
1574 1 525.96 355.9 357.27 175,96 208.19 0.74212 0. 74056 0.93463 0.31160 4.G7937
ES: 3757.87 467.12 454.63 175.5C 239.57 0.92365 0.52163 1.17795 0.3364% 4.09252
1375 1 4331.35 456,92 433.42 191,07 230.69 0.92576 £.92305  1.19107 0.25892 &.09243
1 4533.54 55C.54 492,10 198. 14 158.12 .97547 0.97280 1.22432 0.2297¢ 4.13214
1376 %s 4391.07 511.15 457.60 200,11 - 187.35 1.12631 1.12333 1.38072 0.32728
; L616.87 512.11 203.43 202.09 1.14268  1.14132 1.40437 0.31067
2577 A 4603.96 0 461.E3 23€.05 204.79 1.14901 1.13654 1.43363 0.30996
S L9502 T 6I5.87 566.05 0 19126 208.9% 1.15800 1.19601 - 1.4¥iS% - 0.32603
%76 B 54,63 562.83 509,62 232.78 223.82  1.22681  1.,21649 = 1.53512 6.35621 -5
. #856.91 0 609.99 552,65 246G.80 227.49 1.22263 - 1.,22651  1.151348 - 0.34246 4.13214
197 H§ 4880. 56 689.65 623.65 260.35 265.02 1.32535 1.34206 1.64570 0.39668 4.13216
H 5112.75 501,55 815.17 273.73 274.50 1.090600 1.67355 2.03769 5.3%620 4.13214


Administrator


BATA USED I¥ TEE MODEL

ENLOGENOUS VARIABLES

L]

Tzar ;and Jemester pe g PE_ . pe,, PPE PP, $pdcp Spme R T - Tk
g 18 1. D060 76.21 .19759 §5.95 5.16755 G.01553 0.01309 10.20  2283.85 1663.00
i .24153 5.4 0.72256 104,26 6.182 0.01548 0.01274 11.92 2874.739 2275.90
| 34 5.2577% 94.17 9.24414 96. 73 G.21401 0.61579 0.01302 11.94 2796.11 23£9.G0

i 27773 99,32 0.2574% 113,79 #2285 G.G2624 $.01995 16,40 3176.59 2837.00
i1 5,27753 100.22 0.25983 121.09 G.23161 0.01658 5.61366 12.24 3057.80 3652.0%
't N 27775 100.03 0.25946 116.34 5.23180 5.01524 6.01590 12.23 3315, 50 3319, 0
11 75322 96,53 0.25507 122,35 5.23200 9.02220 $.01335 13.76 3003, 00 3003.09
1 L 28514 106, 00 G.27481 53 57 0.24751 6.022453 3.0124S i1.90 5512.32 5541.00
11 .33585 120.42 3.31220 83,79 0.27655 0.02580; C.0245% 12.05 342,00 4735.00
i 2.74353 264,16 0.68487 116.26 0.55584 0.57761 4. 06056 15.06 4944.73 7152.03
iT 0.51224 326,73 C.84708 i16.54 5.69867 0.52989 5.37706 16.40 £353. 64 7363,00
'T 332,93 6.26130 109,32 0.71318 £.,09234 5.07347 i4.54 5142.01 3600.00
¥ 352,24 2.91327 143.81 - 0.765895 0.09627 G.03341 15.03 4620.73 7582 .50
el 13812 HOTIB2 05731 150.65 G.87225 - 0.19115 8.6775¢ 12.37 4647.08 £333.00
TE L.24717 412.%% 1.87673 158.01 0.88193 $.10085 0.08341 13.16 4608, 13 2350.00

£25:37 09762 16410 - 4.8 £.16726 . 0.07823 . 13.80 A4E35.C7
446,91 1.1356¢6 176.59 0.91450 B.16837 6.99577 -11.58 5000. 39

11731.00

1. 25605 450, 1C 1.166%4% 186,02 0.51826 C. 10974 0.028638 9.57 5680,97 i
1,26108 45G.12 1.166%8 - 196,28 6.91980 G. 11045 0.09367 11.48 5601.953 122132.00

1. 35560 432 .86 1.2%335 £33.52 1.00058 0.125%¢ 0.10571 12.73 6138.45 14747.060
i1 1.312 632.14 1.63890 1978.09 1.24233 G.17162 0.13317 13.64 6283.24 -16295.00



DATA USED IN THE MODEL

-ENDGGEROUS - VARIABLES

rar and Jemegter Tek Tne® Tine® W x ¥ T 7F z ZF
1268 I1 156.74 512.26 1074.26 39.20 4102.00 25083.00 5264, 00 1.00 861%.,06 8162.00
1578 3 180.91 2064,09 1339.09 82,50 3916.00 25005 .00 197588.00 25069.17 - 877%.00 8459.00
3 182,82 2196.18 1647.183 24,35 LR2SE,00 0 25800.00 2212% .00 26947.07 - 9388.00 5983.50
1638 1 2146.5¢ 267644 1724, 44 54, 65 4349 .60 26729.00 250.00 27371.50 9944.00 YeEe O
11 227.29 2724 .71 1353.71 o4, 10 LG43, 0D 26532,00 25615.00 27714.2G 104946.00 19219.4G0
1§72 1 234,58 308402 2G7%,92 160,30 4529.00 26267 .00 26367.00 28089,41 i0391.00  10442.5)
11 217 .59 2785.31 1996, 31 55,20 5343.00 28348,00 26343,00 295535.74 11570.00 1113100
i R ¥ B f Lot K5 F) Fa ~ L’ L o B - s T E 5 - [~ i
1873 1 261,55 557%.13 2915 .14 150,70 £332.G0 31077.00 3263C.90 312464, 6 15175.00 13525.60 ©
iz 331,30 LE0R, 16 3154, 20 104,70 433000 29206, 00 30326.00 0554.63 18063, 00 166:1.00 ¢
4574 1 899,40 515%2.60 263,60 165,30 3236.00 - 32147.09 46526.00 33512.18 21602.0 13832.50
) i1 112£.55 £242,45 4626 .45 113,30 4744 0G0 3662 .00 51797.00 31936.53 24247 ,G0 22922.00
1575 I 1230.53 S43€. 47 118,50 4780.00 33160.06 55460, 04 34543,30 75530, 00 24916.00
11 1317.24 4815.76  121.40 5171.00 36472.00 57310.00 35244, 11 28886.00 27238.00
3876 1 1575-35 L 4634.85 124,40 5836.00 36605. 03 65635.06°  38077.63  32311.80  30598.50
17 LG 52*§*32' £592.32 123,10 6075.00 37343.00 6766 .00 38841.34 - 35898.06  34104.50

1° 7Y 721463 4769.63  13EIC - 7241.0 ”f*ﬁ%ﬁ%?;ﬁﬁ'* CFAEFES.00 - 4015845 - 38532.00 A7743.00
11 2657.06 7966.94  5767.94  134.60 £927.0 4£0399.00 81223.00 42040.43  43531.90  41741.50
.00 45315.C0
.00 49271.00

79639,56 64lth 56 137.73 6705.50 495%2.00
3% 16076, 51 7458.€1 135.05 7272.90 £1744 .00

L

T 2106, 4
11 2136.3

L
[ B

[va
[
b

42263.10 &€
43402.71 51

"--lLﬁ

70
83

My G
fon Bl ]
O o

$07 43487.57 52800.06  52318.30
46244.37  57360.00 . 55890.00

¥ 2316.54 12430.4¢ 56G12.46 143,42 7376.00 41722.00
Iz 2601.36 13433.64 9545 .64 148.10 = 7983.00 44651500

v

g
.
oo

it ek
s
L]
B B
s B e
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DATA USED IR THE HMODEL

EXOGERCUS VARIABLES

Tand Seueeto@ — BE__ Cg* CPS Ds e ed er P I Alnv
: ., T _ c
. L X T ep
568 1T 1.00 1661.00 8226.60  0.00600 ©. 00064 0.00000  3.92 1.00 1046, 06 1.06
i57¢ 1 188.18 1691.06 8752.50 1.00000 5.00000  0.00008 5.6 361.00 £24.00 74.59
1% 225.40 1823.06 9541.00  ©.50000 ©. 00860 G.00606  6.36  -389.00 432.00 199.50
1971 L 276.95 2062.00 i0457.00 1. 00600 . SGGHG 0.00000 6.43 349.00 815.00 -1092.52
3 260,43 7 2231.00 10872. 60 6.00000  0.90660  0.00000  6.43  -274.00  €49.00 1150.95
1972 .0 224,58 £ 2393.00 11567.00 100000 6.00660  0.00008  6.36 211.6¢  6£1.60
T 227.31 2867.00  13127.06 6.000G0  2.00000  0.00008  6.78 573.00  6€45.00
1998 1 93.33 3002.00 15517.00 1. 00560 3.00000  0.08000  6.77  ~—450.00 703.00
w11 280.56 3225.00 17195.60  0.00000 . 60000 0. 00000 6.51 -161.00  1615.00
i 87.59 3728.00 21389.00 1.00850 1.50000 6,00005  6.72 -623.00  1715.00
11 85.6¢ 5258.69 26551.06  0.00000C 165000 0. 00000 6.85 1998.00  3941.00
4575 1 105.52 27885.00 1.00000 1.06500 0. 00000 7.03 ~87.00  3921.00
11 141.76 31003.50 0. 00000 1.00000  ©.0DOGC 7.46 944,00  6617.00
1976 ¥ 113.57 34713,90 100600 1.00360 5.00009 7.45 1520.00  4276,00
11 126.07 37692.0C  05.0000C  1.00606  0.00000 7.43 2369.00  4555.00
;71 101.52 707800, 6555.00  1.00000 - 1.00000 6.90000 7.42 3520.00  5094.0C
11 165,54 .00 223,00 090000  1.00006  0.00000 7.39 2052.00  §287.00
128,18 -8035.00  &7735.00  -L.ODOD 1.00000  0.00000  7.37  1665.00  €332.00
161.31 $539.00 54869.00 8., 05000 1.00060  0.00600 7.36 3654.00  7332.00
148.63  9361.00  63774.00 . 1.00000  1.00000  ©£.02330  7.38  1450.00  5159.00
197.29 1007800 70614.06  0.00000 1.00000  0.08008 7.38 -13.00  7312.60 -




DATA USED IN THE MOREL

EXCGENOUS

VARIABLES

2 _fene .
Yerr abd Scfester  Alav K_* ¥E NeL 4P £, PE P oE S
’ <hee rp i “rp e T co Ecp hg - oo
-

1968 11 1.00 1.00 23,85 2671.0€ ©2.3% 56,68 1.00 .00006 71.9¢ 9. 00000
iz 243,81 283,80 16,38 2711.50 0,36 106,56 55,91 6.00000 54,64 -5.153103
: 1 463,23 38,00 3.87 3235.00 5.0 43,55 63.81 0.06800 - B8.78 - 0.17081
o1 81.47 2,00 28.15 3376.0G 91.95% 107,20 74.11°  ©.00000 106,23 0. 00000
£h 8 18046 $66.00  27:94 3454, 50 1G6. 70 164.47 119.60 0. 00000 106.41 020567
EEY I ~204 113 ~20.00 5.05 3235.00 152,75 101.66 123.53 0.50000 109.94 0. 20950
it -33.35 116.00 32.11 3441.00 87.44 98.40 y0.22 2, 00300 108. 14 0.15450
1EE L 614,00 8.60 2264.00 121.11 120.77 13€.31 5.00080 5.57 0.15285
i3 05, 0 12.2¢ 2555, 00 119,37 158,43 143,72 4.00006 81.72 9.16437
L5741 23%. 54 2025.00 15.37 3717.66 174.63 20€.62 357.61 0.00006 192.38 G. 22164
’ 51 ~382.40 1871.60 158.90 5695. G0 173.72 233,16 385.53 0.00000 102.23 5.10267
1975 1) ~14¢, 34 517, 00 213.74 4226.00 181.25 218,53 296. 66 0.00000 92.4 0.20545
1 -635.71 %2.00 24,93 5733.00 177.11 177.69 263.24 0.00000 102.23 8.34325
1976 Ta ~139.45 3471.08 410,73 S847.00 75,14 167.72 374.58 0.00000  '115.78 6.10478
~86.27 3668.00 . AGZIBE-  5667.00 162.68 181,47 355.95 0. 50000 125,17 9.23102
717 SIT7755T WBYSI00  668.58 5203,00 35 184.22  355.13 0.00000 - 9845 - H.105%
~299.25 1490, 60 517.58 £445.00 172.65 188.67 373.54 0.00000 96.15 0. e;axz

1973 ~456.52 4860560 306.43 8519.G0 210.76 202.64 405.83 5.0G000 118.63 0.
-315.11 3967.00 373. 66 3148.00 218.17 206.10 392.37 0.00060 121.98 5.35?&5

1970

1687.90
4888.920

510.28
945 .26

12708.00
15027.460

235.43
247.50

454 .44
£53.94

249.81000
877.02000

120.45

124,28

6.35700
- 0.32485

- 0 ["? .



DATA USED IN THE MODEL

EXOGEHOUS VARIABLES

BUNUNUNI - S S
?ear”éﬁi'bemeﬁter pd $pc $pc TD% t tm t t X% XE
) co cp ¥o cp 8 sf rp
1960 1 1.62000 3.01221 5.05544 £38.00 1.0 C. 22608 .03006 3. 00005 2330.00 417,09
1970 1 G.o6T26 o.n1268 0,63536 755,07 2.00 .22000 0, 02680 G.00005 3557.00 - 4&72.13
- T ol e ~ ~ ~ oo L. v Fata £l AT PR Tt I ] s T o o B
il G.aDEG J.u1294 1, 35181 554,50 3.50 0, 22008 $.73013 G. 00000 4536.0U 220.41
071 1 n.01987 3. 0301 1 95% . 3¢ PR 3. 22000 0,02498 8. 00000 £531.00 356.62
Tz 5.01359 9.02730 764,00 5.00 0.22000 0.02822 G . HOO0G 472,00 101 .56
1572 I $.01579 0.12884 1006, 00 6.0 0. 22000 ¢.02766 0. 60000 4529.,96 235.22
1 3.018%0 5.03320 15600 7.00 6.22000 £.02707  0.00000 5348, 00 33,22
1973 I 3. 518460 0.060G57 266450 2.9 $.22000 $.02760 5. 00000 760,00 32.78
1 0.02443 0.07461 1246, 20 3,60 0. 22000 0.03565 . 0000 3172.00 206.95

e

1576 1 B.J3698  0.06362  0.0270% 1884.90 10.50 0.22000 2.09126 C.03777 10901.C0 53.94
i1 §.25333 0.15685 1616.50 11.00 0.22000 0.11663 0.03178 11365.00 51.29

1883.00 12.00 $,226G0 5.11347 0.628
0.94513 - 134996 -13.00 0.22009 G.16777 0.03¢6

L
£x

2346 14,60 ©.22000 5,14015 G.0:
3335:0C 15,80 . £.22000  9.14321  0.04353%

5:25799 6.08792 3.00370 2455.00 16.05 3.22000 0.15967 $.04567 14323.00
5:75799 0. 05633 9.168€5 218%.50 17.06 0,22000  0.13886 0.09560 14477.00

0.2846€3 5.05995 0.0
37785 3

2727 3a6.0¢  18.90  0.22000  0.19318  ©0.05550  15014.00 52.54
0.05054  0.13345 o

2618.00 19.50 - 0.22000 0D.19168 0.05550 16543.00 o 1z.93

572 5.10324 -0.11398 3615.00 20.00 0. 22000 3.19180 0.07767 19548.00 40,30
18368 0,15067 ¢.12574 3784.C0 21.00  9.220060 0.19604 00.12043 21913.00 ~ 16.64

-‘[9-—
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