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ABSTRACT

This paper presents the estimation and dvnamic
-histnrical simulatiof results of a demand-— driven macro
mode] of the Philippines. The model covers the period 1967
tor 1988 using annval data, The model has four main warts.
Aqéor;‘mﬂdel deseribes the real behavior of the economy
whiie three sub-blocks represent the balance of payments
(BOP) . tBe government and the monetary &ccounts. The IS-LM
f.ramewﬂr"k ig modified to include the portfolic balance

approach to exchange rate determination.

The first section makes an introduction. The second
gcaction gives a rough skeich of the main theorefical basis
of the model]l., The last secltion ghows the estimation and
historical simulation results and the simulation

statisitics.



An Annual Macroeconometric Model
of the Philippines

Carlos C. Bautistal

y Introduction

This paper presents the estimation and dypnamic
historical simulation results of a macro model of the
Philippines. Ex-ante forecests of key macro variables are
¥et to be done. The model covers the period 1967 to 1958
using annual data. The data were gathered from the National
Statistical Coordinating Beard, the Central Bank of the

Philippines (CB) and the Department of Finance.

The model has four main parts. A core model describas
the real behavior of the economy whiie three sub-blocks
reprezent the balance of pavments [(BOP), the government and

the monetary accounts.

Tha model is small compared to other existing
Philippine models, e.g., the PIDS model (See Constantinoe and
Yap). The model! haeg 31 equations. 24 are behavioral and 7
are identities. The behavioral equations were estimated
usng eordinary least sguares {0LS). There are &7 variables

31 of which are endogenous and 16 are exogenous. The

fThe author is a faculty sewber of the U.F. Echool of Economics.
He would 1ike to thank B. Endriga for research assistance, E.de Dios,
and F. Natividad for helpful discussions. This research was funded by
the Philippine Center for Policy Studies. They are not respensible for
the errors in this paper.
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exogencus variables are US GNP, three dummies, two
statistical discrepancy variables, o time variable and the
items on the capital account of the BOP. The model was

constructed to analyze Philippine foreign debt.

The next section gives a rough sketch of the main
theoretical basis of the model. The last section shows the

ampirical results.

2. Framework

The model is demand-driven, i.e., total output is
determined on the demand side and is the sum of its

compenents, ¥y = ¢ + 1 + g + X — m.

The 18-L¥ framework is modified to include the
portfoiio balance approach tc exchange rate determination.?
Instead of the monev-bond financial system., three assets
including foreign exchange/asset are assumed to comprise

private financial wealth. Thus
1) Z=TL + B + F —~

where Z is private wealth, TL is money (or total liquidity).,

B are domestic (bonds) asset holdings and F are foreign

A managed floating rate regime is assumed in the model. Hoving
from this to a fixed rate regime is quite easily done in empirical
implementation. The literature on exchange rate deternination is quite
vast. &n excellent survey was done by Rrueger [1982). Classic are
articies are Kouri (1976) and Dornbusch (1976].
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assets held by the private sector.

A1 Asset Demands

Asset holdings follow the usual gross substitution

assumptions. The demand functions arec:

2) TL = TL{TBR91l, XINF, GNPR) : TLi<0, TLa2<d, TL3»0

[

33 B = B(TBR%1. XIXF, GNPR) : B,30D, Bz<0®, B3<D

.
&) ¥ F(TBR%1, XINF, GNPR)Y : Fy20, Fz30, %30
where TBR91 is the Bl=day treasury bills rate, XIXF iz the
actual depreciation rate of the domestic currency.3d The
Tormer is the rate af return on domestic earning assets
while the latter is considered as the rate of return on

foreign assets. GNPR is real gross national proauct,

Because of the wealth constraint, equilibrium in two
markets makes lhe system determinate by Walras® Law. For
example, equating demand and supply in the domestic earning
asset and fareign asset markets vields two equilibrium
conditions which determine TBR91 and XIXF. Given GXPR,

money demand s determined by using the equilibrium rates of

— PSR e T P

¥ihe usuzl specification is that the rate of return on foreiga
assets Is the foreign interest rate plus the expected rate of
depraciation.  Because of the imperfect substitution assumpticn between
assets, the lnterest parity condition (r=r'+n) is assused away. The
simplification in this paper is the use of the actual depreciation as
the sole return te hoiding foreign assets.

ANNUAL MACROECONGMETRIC MODEL - C. BAUTISTA — December 22. 1089 - PAGE 3




can infiuence private foreign asset holdings through IBRESCDH.

23 lemand for Reserves

When its desired reserve 'level differs from the actual.,
the CB is assumed to make adjustmente in the following

Manner:

10y IRESCE - IRESCHy-; = af{IRESCB® — TRESCBe-;) + 04 o <1

where o is the ceefficient of adjunstment. Thne CB desires
reserves to faciiitate adjustments in the BOP and for
financing import requirements. The desired demand for

reserves is thereforesi

11} IRESCB" = a5 + a1B0P + azAPMN + azitl

where APM is the ratic of real imports to income and proxies
for the marginal propensity to impori. The inverse of the
latter measures the amount of domestic adjustment reguired
to hit the target reserve level. ML is the dollar value of
imports. Substituting (11) in (10) gives thé‘eatimatinx
equation for reserve demand:

12y IRBESCH = oas + «arBOP + cazAPM + ca2MD + (L-«)IRESCBt-1

-~ SRR 3 e ——— -

SLevy's (1983) empiricai work iz foliowed in this regard.

ANWUAL MACROECONOMETRIC MOREL - C. BAUTISTA - December 22, 1989 — TAGE ©




24 Aggregate Demand

The goods market iz described by the identity:

13) GNPR = CPR + IR + CGR + XR — MR + NFIAR + STATDR

where CPR is private consumption, IR is investment, CGR is

government consumption, X and MR are exporis and imports of

goods and services, XFIAR is net [actor income Erom abroad,
-

and BTATDR iz the statistical discrepancy. All of*these are

in real ferms.

Kevnesian eguations are specified for the standard
components of demand and are shown in the next section.
SBubstitution of these equations in (13} vields the downward
sloping 158 eguation. Regression results are shown in the
next secdtion. The link between the'démand side and the

monetary sector is through investment.

25 Aggregate Supply

Iwo price eguations describe the supply side of the
economy. Wage inflation is related to unemplovmenit 4as

follaows!?

14) (We=Wy - ) /Wi = —oU

where U is the unemplovment rate and o measures is a measure

of wage response. In turn, Okun's Law states that the
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unemployment rate is proportional to the GNP Fapa.

i3} U = EGAP

Substituting (153) in (i4), gives the the eguation that

can be estimated:
L&Y ¥e = Wedl GAP, Wg-q1)

where GAFP is computed as the ratio of GNPR's trend to its

actual vaiue.b

The general price level equation is the inverted

aggregate supply function:
7} PGNP = PGNP{W. EXR, TBR91, GKPR)

This function arises from profit mavimization of firms. EIR
proxies for the cost of imported intermediate inputs. The
presence of TBH91 in the equation allows some structuralist
flavor in the model to account Ffor the supply effects of

T

menetary movements.v

6The model was intentionally kept small. This specification does
not permit a direct assessment of the labor market. It is however
desirable to endogenize the wage rate although some can arpue that the
wage rate is fixed apd institutionallv determined.

¥

T0ne of the first to implement this was Cavallo (1979).
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23 BIP angd Government Accodants

The BOP identity and the government balance are as

follows:

18) EOP = XD = MD + O30 -~ OMD + NTZANS 4+ (LILIN & LILOUT
+ DIIK = BIGUT 4+ STEL + EROM + MGILE 4 ADJ)

19) DEFE = TIR + XTEKR — {GPEXP + CAPOUTY <+ XETL

Variable definiticns are given in Appendix A. In equaticn
{18}, the BOP is the sum of the current account (first five
terms on the right nand side) and the capital account.
Estimating equations for Xi¥, MO, OXD and NTRANS. OMD is
held exogenous so that simulations on interest payments can

be done. All BOFP components are 1o dollars.

Eqﬂptinn {193 an identity. simply states that the
government deficit is the difference between tTevenues and
expenditures. All right hand side variables are specil:iad

and the results are shown ig the osxt section.

3.  Tstimation and Dyramic Historical Simuiation Results

JI NS Estimaies

Iwenty—four equations were estimated usling ordinary

least squares., The above [ramework was used as a guide in
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tiue estimation ﬁfcceas. e estimation of course presented
problems . B

The results are presented in Table 1 Below. The third
column shows the T statistics and the fourth gives th; a-
tail significence. "The other statistics are the Durbin-
Yateon end The adjusted R-sguared. Corrections for serial
correlation were done using Cochrane and Orecutt's procedure.
in the estimation process, these statistics were used in
choosing the equations to be included in the simulations.
For sogpe eguations, a search for the proper lagged variables
was done to improve fit and significance. Dummies were also

used extensively.?

G2 Histoirioal Simulation

After the estimation, a dynamie histerical s@gulation
covering the neriod 1977 to 1988 was conducted. The
identities invelved in the sim:lation are equations 3, 6,
13, 18 and 1%. Other identities are GNPXN = GNPR*PGNP/i00

€Tke uszual problem that erises is the matching of the data from
uifierent sources ¢.g., the current accommt of the BIPTwhich is in
foreign currency and the foreign trade sector of the Fatienal Accounts
which is in domestic currency. In this case one has to rescrt to bridge
equations which are estimated econometricaliy.

9The variables computed from the data gathered and used in the
agtimation are:

Yom = real disposable income

TID — total trade in dollars

PP = PP in domestic currency
TLR — real liquidity

HA = slope dummy in wage equation
QPEXNTR — real operating expenses
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and EXRy=EXR; _;*(XINF/100+1). &XNPX iz nominal gross
national product. he results are shown in Table 2.
Variables starting with starting with the letler "s" are

-

results of the simulation.

Table 3 presents the three simulation statistics, the
~oot mean-square perceat error (RMSPE}, the root mean SQuare
error (RMB8E) and Theil's ineguality coefficient {U). These
statistics are useful in evaluating simulation models and

Sy
are measures of goodness of fit or deviations of simulated

values from actual vaiues through time., They are defined as

follows:
RMSPE = (T [{xe® — wpa)fwgaf2friisz
RMBE = [E¢(xp> — xmpaj2/ftirs?
L = RMSE/{{Ee(xes)2/t]2/2 + [Ep(xpajz/t]isa}
where xps is the simulated value of variabla %, %p? is

the actual value and t is the number of pericds in the
simulation. A vaiue of 10 percent or less for RMSPE is
deemed reascnable. For the ineguality coefficient, U = 0
denotes perfect fit. Graphic representations of important

variables are shown in Appendix B.

ANMUAL MACROECONOMETRIC MODEL - {, BAUTISTA - December 22, 1989 — PAGE il




e i

Sample: L9TE - 1w
Dependent YVariable is CE2
=E==== ::====T'::":=::==—-T1:==:!L'E======.'.-_=--': S rE AL S an e s = —
VARIALLE COEFFICIENT I=¥ALUL 3Ie. LEVEL
L 1V 382 399 2. 0885828 0.0461
YOk . 2923961 25882805 D.000
TIHE 1660, 1409 A 3 B L 0,000
SES{=19 =4 BRSO =& JACHES L T
Adj. P-squarsd 0.99388 DLW, 1.67003
Sample: 1970 = 1988
Dependert Variable is IR
-_====-—:|:|=======ﬂE‘:=:==-"--—'-'i1=====:|'_£===:|.'.Lt==='—'=l:=====ﬂ=====nt=

VARTARLE

—— e

COBFFICIENT

——

T=-VALUE

e el [ S ——

SiG. LEVEL

L
TBRS |
PLME
TIME
GMNPR
IR(=1)

Adj. R-zguarcd

=006, 1464

—L92.15885%
H5432.,2561

~1193.4331
0.5155378
B.853358

o4
LR i iy |

B i e g 5

0. 97707

—r — =

Sample: LyT2

i a
R

Bependent Variable iz M2

—1.1007943
=3. 0955086
2.01&0592
=4 312535
26145504
2+ ATHYTTE

E.W.

0.287
G008
0.063
0.033
0.021
0049

105058

. e e i, -

==II======I=====——-121=='====:===E====:".'_':. o s sEn N E===mEs=
VARTABLE COEFFICIENT T=VYALLZ 5I&. LEVEL

-

B
EXR(~-1)
EXR({=23

PGHP
GNFR
IRESCH
TIME

Adj. R-squared

—1780z.34&1
=11532.2466
1¥83.51817
50,57 685%
0.T&1T265
=1. 2270750
-2Q86 ., 2910

. HeE29

=3 &2T2IRT
=2. 6202886
TLA0BTRES
L .OZ62559
3.5430100
—-3.183%198
=& . 2698401

et A L e e

D.W.

0,005
0.025
6. 000
3.001
0. a0
0.010
C.002
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Table 1. continuved

Sumple: 1$71 — 194l
Depandent Variabie is 33
===£2‘=‘===1====== ::':====-_"=ﬂ:i'_—==2=.t_'EIIEJEEIﬂ:ﬁ:::it:::t
VARIABLE COEFFICIENT T-YALUE SlG. LEVEL
£ PR e e 0.939T604 .366
EXR{-=13 e T B o 1.370&B80 0,196
PGNE(-1) -29.494995] -1.T275503 0.110
FSGNE F.EOAET ST J.853H1563 0. G2
DUl —23%99.8777 -2, 0990872 0.513
ER{—=1} =0, 4T ET1LAS =1.602710G LE B et L
Adj. BE=souared 0.97049 o.W. 1.8%96811
Sample: 1910~ 1988
Dependent Variable is XD
SN EEmEaOssssEE I NS GRS s EREEREEEESSS
VARIAEBLE COEFEICIENT T-ValEE 5IG. LEVEL
R ~11i%5.97106 -2, 63532521 0.019
AR D.27936539 2.8609052 0.012
BEXH —-193.174140 =5 . 0824083 0.000
TIME 20271040 2.217047T9 0. 04832
Adj. BR-squared UL 9hksd D%, L.GBAES

e YR L e A

Sampl

o LE

>

a7yl = 1083E

Dependent Variable is MD

TN s NS S T s T eI NI E RS S S ST EREEEE

L PR e SR N [ e e o i 0T

e e e e o

VARTIABLE COEFFICIENT T-VALUE 21x. LEVEL
LI =1 132, 75035 =1.9729320 0. 063
HE 0. 20030539 3.5215243 0.003
bBUl =875, 10098 =1.TE21204% 0. 036
PO (=1 0. 6586327 3. 67T85ET 0. 0010
Adj. B—sguared 0.94874 [.W. 1.63800
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Takrle i, continued

sample: 197 = “19EE

Dependent Variablie iz 0XD
oSS m TN AR T S T L L L L L T L L D S L L S L L LD R EE SRS O E TS SRS
VARIABLE COEFFTICIENT IT-=VALUE S31G. LEVEL
C =258, 26583 =1 . CEB21T70 4
EXR A, o110 15562904 D.167
TIDE=1]} 0.1E6310749 2.4071187 0. 030
QXD =17 2363073 1o B350 00 . 088
Adj. B—sguared Ja s oet bro . 2.0610%9

B I T R T e S L U S Y- U

Sanple: 19786 = 19B8
Dependent Variable is NTIR
+ 5-+ 8 b ¢ 4 344 } 8-} 5+ 4 £+ 5. 8% } 8 EE 44 % 5 &£ B4 8 4 4 +-34 % 4 £ 4 3 4 | B F 8 L 4 (N & B+ §—
VARTIABLE COEFFICIENT T-VALUE SIG. LEVEL
i —15545.773 =3 . BB3IT236 G. 4040
GRPY 0.0414726 2.5822B57 0.005
PUMl —3560.6546 =5, 2204827 0.00]
HHO G.R059277 5.3023855 0.000
Adj. B-sguared 0. 97851 D.w 2.06227
SJamplie: LG76 = 1987
Dependent Veriable i1s OPEXF
= === B T e Rl
VARIABLE COEFEICTEXT T-VALUE SIG. LEVEL
C SEBTO. LGB 5.02291086 LR
GANPN G.2720872 L1.715420 3000
TIME =7 2TR . 6547 =0 GAA5R3L 2.000
DU —20 120,857 —8. 9534830 0.0DD
e e e o e e e e e
Adj. R-squared 0.98560 D.W. 2.11919
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1

Tabie 1. contlided

Sapple! 14976 = 1GRY
Dependent Variable is CAPGUT
NNl R e s e e s e e e s e e e EEEEE :’E:::IZI!_"..!E_I===E==
¥ARIARLE COEFFICIENT T-VALUE SIG. LEYEL
G =i 9344, 726 -2 . 1aay32335 O.06%
IB =171 1.3202765 1. 5140897 b.l7a
IB{=21} =3 B150974 — 99953280 4 R
CAPOUT{-1) 0.649480032 B 5DTF1923 LA 3 L
THRADL (=11 LOGE ., 3587 e DL T o 0052
Adj. Resguered L.EB3B0A p.W. 2. 75488
s
Sample: 176 -~ LSBT
Dependent Variable is NETL
s S SN E I S S TS ESrE T s e s E e s ==__.===== ==L
VARIABLE CORFFICIENT I-VALUE 5IG. LEYEL
L -1 5634, GR LG -2 C20TE2T] 0.058
GNPH G, L1236 7TH B 25897971 G. 0o
ABOPRI=1) 0. 138532 SR3OS GOl
itHOD 0. 66590173 =2.3342766 0.045
Adj. R=souared 0.845149 W, 2.39483
Sample: 19%a —  1lwEkb

Dependent Variable is NDA
NI e NN s s o T S s R T R SRS

VARIABLE COEFFICIEN] T=-vVALUE 5IG. LEVEL

i ~3T40. 4362 —.9961912 0.5343

WA —-E. Q130203 =17.03138% G, GGO

GevPis 0734759 4.53126292 0.001

DEPGT- L} =0, 24528403 —1.34838%5 0.210

Adj. R-sguared 0.89758 D.¥-. 1.61197
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Table 1, continued

Sample: 1471 -  19ab
Dependent Veriabie is TL
-=l=-'|=====|-"nl-'ti=====nﬂEH=J===J’E=-=====;=Fl.':ltﬂ=====-=g====:rn-.
YARTABLE COEFFICIENT T=VALUE 3iG. LEVEL
iz 21TBL5.67 0.25633146 0.7958
EM 1.5509217 2.07T65ED D.033
RH{O O.9741017 T. 8828610 0,000
Adj. R-squared 0.98521 D.Ww. s o B
Sample: 197L = 1988
Dependent Variable is XINF
==:FI..E¢:—.‘==:::.IE====;H'.lt::::::-u-:-t-:tﬂ--v EEEE EnEEE===
VARIABLE COEFFICIENT T-¥ALUE 8i6. LEVEL
[ #0.393639 2.5436372 G.024
TBR91 =0. 5951091 =1.8233100 Q.091
IRESCH B.0062439 2.64T5651 0,020
GRPH{-11 =0 DO0SIEL =2.4745605 0. 28
TIME 0.78945318 1. 4301400 D.182
Adj. R-sguared O.588143 D.W. SaBR2G2
Sample: 197TE = 1988
Dependent Variable is IRESCHB
=S FaEs==—=sooz== R maEss— oSN DD m e —— TREE=—=
VARIABRLE COEFFICIENT T-VALUE 8IF. LEVEL
G I62T.3632 2-4523505 0.032
BOP 0.63913687 4. 2574735 DL O]
APM ~11018, 148 ~1,871138] 0. 088
M3 0. 6060730 3.2094139 0.008
DUM1 ~1675. 0751 —3.h]33ﬁﬁ%ﬁ }.005
TIME =114 .350346 =2.4148819 0,038
IRESCB(-1) 0. 1014695 —0. 3113802 0. 761
Adj. R=squared 0.77297 D.W, 2, 14886

T,
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Taple 4
S b 1970 — 1988
Dependent Yariable is XFIAR

DEEEonEoooEEREEEREEE EEREREE TS

s crontiaved

BEEY EEEEEET E s S B

VARIABLE COEFFICLEEXNT T=FALUE 211G EEVEL
i 16338889 2.TT364845 00X
TBRSL - 8T . LR EST =% 352353 0. 005
EXE I3 03658 | $0 A BT 0. 149
DUML PB25.4811 DaRgaFLLY 0. 0560
SFLARC-L] O AT 3660 3182289 (0T
Adj. B—-sguared 0.T83I%1 B.W. 1.H53679
"-.\‘
Sample: 1971 — 1988

Dependent Variable is TEEZI

:r:n—'----:=::=J:=::===_':==|::=|u::=t:::h.-::.-::::=:t.ﬂ.!ﬂ::¢:l.=.'.=hﬂ==¥l“=

¥YARIABLE COEFEICEENT I=YALUE 851G LEVEL
i e L T Y & 302360 2.080
EENF 0. 1470257 =5 o191 ALET .00l
ILR =1, PO0FALL —2. 2334492 0. 045
GHTR O QL 542 J.4833526 0. 004
Bl 128315035 P2 .331108 2. 0G0
Adj. R=sguared 0.97331 D.W. 214042
Sample: 1971 - 1988
Depandent Variable 1z XTRAKS
AR EE T e ET e ElE R e s e =N S PR N A R e e
VARIABLE COEEFICIENT T=VALUE 21G. LEVEL
L 40 0T R] . 9985460 0.336
UBGNE . 1694958 25890607 0.035
DUM1L -1%6.57576 =t 3145989 0. 00
TiME =2B:385313 —1.3%14472 O.147
NTRANS (=1} 0.82807T74 3.04T2921 0. 002
Adi. B=saouared 0.91401 DWW, 1.37643
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Table 1, continued

Gample; 1968 - LoAT
Dependant Variable is W
e s T e HEss==oE=== TR EssSEDEsSrooEs—rE
VARIABLE LUEFFICIEXT T=VALUE S5iG. LEVEL
s T2.0777a2 1.9271481 0,075
AP =05 . E3T244L —L.B1I9CT8 2. 091
DUMG 309.87528 3. 935901 24 {.001
DuMI =243.01092 —3.4F 19504 0.004
T 2.3462251 Z.L0924TH . 064
Wi—1}) G.8242848 8.2078821 . 000
Adj. R=squared 0.99525 D.W. 2.694100

T e e e

Sampie: i8¥e -  igas
Dependent Variable is TXRm
I EE=EEmO s s e — BT ae=s=snI==c===oo -
VARIABLE COEFFICIEXRT T-VALUE SIG. LEVEL
C 438. 270046 de. 2063600 0. 841
BN PN D.1118/83 24.733375 0.0an
DUMTA —-T675. 1406 -2 BHIZETI 0. 019
DUMSAL IGHT . B454 1.9178480 G.087
Adj. R-squared D.98355 D.W. 2.666893
Sampie: 1973 =  19B5
Dependent Variable is STFL
==='H====l=qE::========#I===-‘ﬂk!ﬂ===='ﬂ'=====ﬂ E::::::l::::!‘_—:
VARIABLE COEFFICIENT T=VALUE SIG. LEVEL
N F6EILII3R 2.51353048 O.027
BOPP{-1) = 3035734 =1.09498558 D.07F3
IIME 4098 . D145 =4 T 3T hBE2 0. 680
DUM1 =550, 670 =1.4%82366 q:i?ﬂ
RHO . B0T2566 25902012 0,024
Adj. R—sguared 0. 93750 - D.W. 2,2241%
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Table i, continued

Samplet 1872 — 149BE8
Dependent Variahie is MLTFL
RS EEESER EEE E OSSR AN SR ST S SR A EOREEEEEEE
., VvARIAEBLE COEFFICIENT T-VALUE 8IG. LEVEL
L» ZD163.174 1. 8503897 0.081
BOPP -0 . 434506635 =1.BATHETII .082
TIME —23FT L2329 —2 . 3LOG2ATE . 0245
HLIFL(-1) 0.TH29446 f.201 2986 0. 000
Adi. R-sguared D.94065 W, 1.4THEL

Sample: 971 = 1988
Dependent Variable is PGNP

e O O T O e T mEESEE=EsssdEEEEEEEE
VARIABLE COEFFICIENT T-VALLE S5IG. LEVEL
G —314.52274% =13, 037675 0.000
Wi=1) 1. 4255020 36091243 0.003
FER L e i e e 2.56837578 5
TBASE 5.0301937 3.19G8534 G.007
GRPTE 0. 0022565 &, BT I0T04 0. 001
Adj. R=sguared 0.995360 . W 1.46583
Sample: 1976 - 1967
Dependent Variable is CGR
EEIEIIIIIEIE.‘E'EI:E::-'::::='-'====ﬂ.ﬂF=========£I========ﬂ£==
VARIABLE COEFFICIENT T-VALUE 8i&G. LEVEL
C 2933.8375 3. 4548097 0.009
GHPE D.06LT243 8. 6908706 0. O
QPFEXIPR B.07T31950 1.6184811 0. 144
OPEXPR{=1] —0. 102917 —1.i429309 0.286
Adj. BR-sguarad G.88627 D.W, 2.073374

ANNUAL MACROECONOMETRIC MODEL - C. BAUTISTA - December 22, 1989 - PAGE 19




Table 2
Simalation Results

TSR TN R s s s T T S TSN I N IR IR e e = T
Year GLPR SGNER iR 3IR
197F TT2E3.00 I6161.95 21121 .00 2084848 .53
1978 1 34TH.. 00 aaTvT1.35 22925 .00 2143%.97
1979 BELIG.O0D Ba39V .65 FR49% .00 22487 .48
198D F2332. 00 BOTIZ.55 26603 .01 Z348BI.18
1981 ARyI2.00 RA6G6. 01 27220.00 24386, 06
1952 B L okt LT o 2HIET LG ZH3TL. 89
1983 BEGLY.00 9327 .90 24923.°00 28774 .28
1984 91931.00 G8035.23 153531.00 LER2TLEY
1985 ETB&67T .00 B7492. 25 115346, 00 9eT0.T28
L9846 Ba30s . 00 YL 8s 02 10111.40 11 ¥23.13
1987 94797 . 00 DABSG2. TS 131i71.00 11672.04
1938 101186.0 961V .09 13705.400 L3785, 27
s S T TS ST T E A I N e s S s s s s s s S S S = == Em
year CER 3CPR CGR SCER
o977 51416.0G0 0817.73 THdZ. 000 TH413. 557
1978 24098 .00 334%8.33 ¥710.000 TH39. 3646
1979 36718.00 36337.4535 TLe5.000 R ]
1980 S9270.00 385%986.30 BL94%. 0040 Bi161.66%9
1981 616817 .00 61042.39 §398.000 B465.243
1982 GaI35.00 G3300.+C FEOT 000 B5BA.853
1983 9534800 63576.02 8620, 000 GYet. 03l
1984 GHOIZ. 00 64396, 31 B235.900 T7T33.758
1585 65977 .00 63965, 48 8221.0006 B316.926
1986 66397 .00 GY935.87 BLAT.Oo00D Ba4t. 123
1987 70809 .00 TOQ2S. 63 BT V4,000 B3065.548
1938 Tho406. 00 73231.85 TE9 . 000 BAED. 291
e SR e s s s ST S e e E s e = =
year DEFG SDEFG KINF SXINF
QYT —2852.000 -5 Y3817 0.50585464 ~-2_ 847552
1978 =2167.000 —2%52.%38 0. 502324 -2 . 239507
iR79  —=344.00350 e o S -0 159967 ~5.135902
19840 =3367.06G0 —6653 404 -1 TELIG3 =4, 301723
1981 =12145.00 —5345.0326 -4 B15376 =3.522765
1962 =14404.00 =£197.303 =T A9TED6 -10. 658247
1963 -—-5422.000 =1097T4.98 — 2315099 —13. 64245
1984 =0325.000 =2273.077 -33.45170 =219.90534
19853 -—-1174%9.00 -15377.92 =~10.23726 -14.73323
19686 —34428.00 =31992.563 -8.T23764 =2.823938
1987 -1%362.00 =19687.73 —0.38487% -3, 927295
1988 =244521.G60 =1969%9.26 =2 . 495260 =2, 656138
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Tahle 2,

continuved

e e el e o
Fary SPGAD TERY 1 STHBR91
LTS i o SRR el s D
T NIARTSI00 $  211.0854 10.90100 11.30891
197G 2146300 236.0320 10.88300 11.36673
1974 AT .3200 208 . 54057 13.253400 I2.24855
1980 2838800 233.7872 12.k8100 12, 23987
1981 317.2000 26 TT13 12.6060G0 P2.83368
1982 439000 VL. L2086 L3.581100 13, 98443
1983 JB4 . 0500 L LR B 1%, 17300 15,91 348
1984 IT2.55%00 S6T.1385 SQ.53400 29.52294
1985 &80.2800 696.5413 26. 80600 27.TLELS
1285 &86.T900 TR 255 14.43300 13.1260]1
1987 T4L.97aG0 &) 8237 11.39000 13,.29547
l1aas 81%.1100 THT.9929 14.40600 14.00938
===mm SEEE ekt e T b T —
Yyear EXR SEXR IRESCH SIRESC
1977 T 402800 T.638376 L323.090 1783.071
1978 7363800 T.8338135 18582.720 1984.967
1979 T.377600 B.25T935 24232,.920 1846.3856
1980 T.311400 B.629136 3155.370 2323.678
19481 T.899700 9.143239 2373.980 2209.5681
19862 B. 340000 10.23678 711,360 1693.113
14983 11.1E270 11.B3345 At4 ., TOOO 1439, 641
1984 16.698TO 1. 91138 B56.0600 J09. 3884
1983 18.80730 1%.83346 PGl . ead 1604 .225
1986 20. 38370 20.4098Z 2h T8 IB0 1991335
1987 20,36770 2124414 1958. 600 E903. 042
14E8 21.09470 21.82157 2058.850 2237 .570
B e ] SR EEE s EEERDEEE ===
year W W TL STL
1977 132.9000 134, 3285 43%931.10 H2104.91
1978 1384040 I44.3531 51837.20 31260.66
1979 L&43.8000 150.49]17 3T360.00 60055, 11
1980 151.5000 159.9367 GTHO3. 20 6BH132.15
1981 169, 1200 170.156% B2091, 30 Ta646.23
1982 1742900 181.6353% S3EZ6E. 80 8970%9.34%
1983 1876400 193.9307 13962, 1 026045, 3
19684 265.3000 2607043 1212313.2 FXT52.8
12835 J12.6300 IDF.TTaY 1'32882.5 130917.8
1984 228.6000 193808 141:139.53 l143468.3
IS8T 335.35100 332.T470 1539527.5 139338.5
1988 ma 344 4901 1964940, 0 169324.6
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EE e S e  E E EE E E E r
year L8] 5K MR SMH
1977 14120.00 131871.21} 14274.00 13906, 85
1978 L4637 .00 1427818 16it6.00 15147.28
1979 13650.00 13505, 60 18763.00 L7247 .86
19480 17741 .00 16196.77 192377 .00 ITUES. 5]
1981 17947 .00 18365.67 i8g54.90 18544, 27
1982 17586, D4 18535358 19510.00 20397 .41
1983 1926200 20038.19 21T746.00 2210%. 50
1984 ZikEEG .00 195246 .31 i8175.00 17%39 .48
L9853 19331.00 20538.90 13993.00 14181.46
1986 23560.00 22465.12 13802.00 16911.47
1987 23245.00 24303.71 1998700 205358 .27
1938 266T75.00 26063.19 2737a.00 23926.13
e e e 3+ 4 bR ]
Vear BOP 3EOF BM SEM
377 137.0000 273.4823 9814 . 000 BT70&6.801
19¥Y8 -91.00000 519.2351 12093.00 11430.82
1979 =5YB.0000 —32.96182 146259 .00 14036.58
1980 -—-333.0000 132.391a I6192.00 16897.82
1981 =547.0000 =63.72156 1ITY98.00 211200
1982 —1671.000 =1185.363 18644.00 26401.22
1983 =2118.000 -2102.413 279558.G0 29545 .55
1984 263, 0000 -186.7031 33632.00 6624 . 34
1985 2301.000 2506.952 ARLET .00 L2008, 67
1986 1242.0040 TB5.46B74 3102900 a8401 .02
1987 26k, OG0 60,8308 3¥T38.00 614027

1988 630 . 3000 307.9686 GT2E2.00 GO276. 34

s SEEEEEEETEE Il HtﬂIE=============:::=====::=2======IE=
YEAT MDA SXDA REAZ oxFAZ
1977 5362.000 13645.684% G4552.000 4939, 0417
1978 GGG, 000 25361.64 6007 . G000 =L 3910.83
1979 B979. 000 SB0&T .55 5650.000 —24010. 66
1280 12686, 00 §7592.59 3506, 000 ~30494. 75
1981 21821.00 G0222.73 =£023.000 =40110.73
1982 AT L4 .00 73383.9] —18070. 00 —4 08982 _48
1983 B9073.00 TT238.84 =6111%.00 —&TH 3. 30
1984 121290.0 114454 .5 —8TH36.00 =T7030. %4
1985 156480.0 1841211.2 =118033.90 -9B342.52
1986 184316.0 162330.7 -1332587.0 =113920.48
1987 1B9990.0 173392.8 -132252.0 =11T252.3
198548 1BREL3.0 I8G031.1 -1215381.0

-1I9754.8
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2

ighie 2, zortipued
Frsmaaes AT S S S S ESASARSESSFARGERn oS i s L S5 SN WENEFE
¥ear TAR STAR NTRH SGHTEH
197%F . 16955.00 14T, O7 3004, 300 665,128
1=7a 20443000 ZIELT 48 3828.000 2819. 169
16T 2595600 2415%. 32 3814, ¢0GO M lh, THE
LaE IGSI3 .00 2646 43 4 0GR, D01 853, B8
1961 ARG 2 . 0D FLAGT 6 GO A8, GO Y787, 897
1982  33400.00 288,14 fdy 3y, (00 6259, 676
1583 FABLB .00 G3TEY .31 6705 0G0 BATT.994
1984 AOHIS 00 ga&8R.T3 TOE2 ., 800 5382.103
1985 60476 . G0 0987 . 148 7O, gO0 250011
L9864 65491 .00 Ti930.8° 1375y 0 153484 .68
1987 8592300 V80827 17239106 17304 52
19686 35200 B&I02.06 2e509.04 20903. 56
' ::::::===::===::=:|;:|.:.-;1;==|,:===========::':=|=====:::=‘¢H‘:1!-"IIEIEEIII:
vear MNETL SNETL NTRANS SNTRAN
1977 G5, Gnon0 =17T1.3791 260, RO 2T5.67048
La78 2380000 1246, 420 34206085 294 5383
197 35330004 lanl 415 333. 0000 3246297
19860 b7 0800 108, 4273 G a4 Q0L 357.3010
13E&1 DRY. BL0G 2183, 307 47 2.0000 410.95821
1982 23218000 BTAO LA0 GEG . GO0 4628000
1983 2395.000 1998, 8%6 7 2. 0000 517.95328
1984 3749.000 13a%.82] 366, 0000 G469, 3603
1985 1309006 G480.839 379.0000 G06. 1246
L1986 13003 . a0 686,17 b | | OGTHD 2445306
1987 ge0v.000 B941,068% 573 000D o, A565
19838 L ES GAELS. 211 TES. OO0 TTE. 81407
B s T R EEERNE s T T s e R s e s ST AT EEAEAN R TS T =T
¥ear CARPOQUT BLAP JPERP SUPEXP
1977 ST G0 GRS . 639 Tl 00 LBS8Z. 06
1978 6772000 L T L9230.400 L9451 .04
1979 8351, 040 THZT. T84 20608, G0 22736.63
i980 12927 .00 1030927 25516, 00 229T4H. 34
1981 276000 1238710 2A0536 .00 ZB127.49
1982 19412, 00 1HETT . 6h I EG. (00 3533046, B4
1983 1619800 16647 .51 S eank 40 BHIATH. 2T
1984 18634, T1 1 dd9. 13 W2HT3,00 184644 . T8
1983 23145, 00 21907041 FH2TE.40 GB3G1.4&35
1986 26358.00 2T 3 TEREE. A0 BALIG.60
1987 1&510-. 00 16167 8T Q159 .00 B9s07, 27
1988 iy 1G8%4 .63 ey 1HEIR5 . &
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Table 2, continued

RSN OE T = saREssS oo B e T

Yasr OxD

S50XD X0 ZXD

e e e o P e e e o W 58 e i e et ot e B S e e e e s Bt e e

L9¥¢T 1085.000 LI75.06% J3151:000 3246.856
1978 1484, 000 1445,7:12 2433.000 3742.134
1978 035 000 73,104 GEIL Q00 4205.813
1980 2222.000 LW 2. 500 53784.000 45329.908
gog: il 2806 500 220%.536 AT 220 FLIQ2TF
19582 2903.000 2317, 857 FO21 000 F3306.034
1583 S127 . 00% 2827717 S5005. 000 5588. 231
I984 2636.000 33352.023 Fatl.000 643,593
1983 3288. 000 3439, 266 4629, 000 4389.285
1936 IF%1.000 3336777 GEE2. 006G 32321.600
L9867 3%3%.600 J3406.4T73 IT20.000 3748.862
1988 3606, 000 FELS.0TT TOT4&., 000 L359.4093
—— eSS R R s S s s s s R E S s E e e e e e e ]
vear MD aMD NFIAR SKFIAR
197¥ 315,900 3998.713 =484 . 0G0 —489.1367
1978 4732000 HA4835 . 049 -306.3000 =438.196%
1874 Gil42.,000 3216.510 E96.0040 —554.7594
1980 TT27.000 2637 .5186 —35. 00000 ~630. 1654
1981 79860060 L Y =485 . 0000 -T23. 0809
19462 TH6T7.000 6978.256 =1460. 06000 -966.2061
i9g3 44T . 000G Tokl.3335 =1305. 000 =1213.4997
1584 5470, 000 Gi22.1E5 —2283.400 —2011.95D
1985 31311 .000 3043, 724 =207 . 0G0 —2034%.376
1986 3084 000 2511.12] =1607T6 ., 000 =T194 T&£7
1987 8737 .000 6543.361 =506, 0000 =F1T . 1800
1988 8159.000 TBAL.412 —348.0000 —534%. 3983
=== =I:I.ZE'_===-—.E’I:‘_—=-'t-———.:::.‘E=====rt'==========-—-'=2====I-'=I.=:===
year MLTFL =MLIFL STEL S8TFL
1947 —2756.000 =THOE, 278 =4239.000 10953, 23
1978 =3374. 600 —143T6 .67 =4 725000 ~15122.28
L9979 ~3820. 040 =205 58 86764 000 #3022, 29
1980 =3637.000 —27908.79 = 16466, G0 -21682.15
1981 —4437.000 =33092. 862 —2N58%.00 —2a010. 312
19352 -5226.000 =3T949. 05 —28538. 00 —29444 40
1983 -36949.00 =365V 1.99 —3E2T4000 -29903.59
1984 =33792.00 =4 FT32.7& =51552.00 ~-395%1.19
1985 =831a0.00 ~BOT26. 67 =33334.00 =3G349.27
1986 =1i6953.0 —S3645.95 6T T44.00 —01202.07
1987 —120001.0 =10%381 .4 —36412%.040 -548%91.81
1988 =113382.0 -113489.0 =53040. 00 =5771L.27
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R 0.1 1946 35L6.59
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Appendix A

endogenous variahinos

LR . = BE&iL, PRIVATE CONSUMPTION

IR — REAL PRIVATE INVESTMENT

cen — HEAL COVERNMENT CONSUMPTION

iR — REAL EXPORTS OF GOODS AND SERVICES

M - REAL IMPORTS OF GOGDS AND SERVICES

GNDR ~ GROSS NATIORAL PRODUCT, REAL

GHPN = GROSS NATIONAL PRODUCT. ®ROMINAL

XTI = HRERECHANTIISE EXPORTS 1IN DOLLARS

M0 — MERCHANDISE IMPORTS IX DOLLARS

OxXD - OTHER INFLOWS (CURRENT ACCOURT) IN DOLLARS
Bop — BALANCE OF PAYMESTS IN DOLLARS

TR - ThAX REVENUES :

NTER - YOE-TAX REVENUES

CPEXT - GOVERNNENT OPERATING LYPENSES

CAPQUT = GOVERNMENT CAPTTAL OUTLAY

NETL — GOVERKMENT NET LENDING

DEFG - GOVEZNMENT DEFICIT

NFA — KET FOREIGN ASSETS OF THE CENTHAL BaXk
NDA - NET DOMESTIC ASSETS OF THE CENTRAL BAXE.
RM — RESERVE MONEY

TL - TOTAL LIQUIDITY

TERY1 — TREASURY BILLS RATE, 91 DAYS

IRESCH -~ INTERNATIONAL RESERVES OF THE CB IN DOLLARS
EXR — NOMIRAL EXCHANGE RATE

XINF — DEPRECIATION RATE

PGHE - GNP Deilator, {1972 = 100)

W - WAGE RATE OF THE UNSKILLED WORKER, (1972 = 100)
NTRANS - NET TRAKSFERS I TOLLARS

RFEIAR — BET FACTOR INKCOME FROHM ARBOATI

STFL - SHORT TERM FOREIGN LIABILITIFES x
MLTIFL ~ MEDIUYM AND LONG TERM LIABILITIES
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CEQOESROWS

LSGAP
TIME
DML
HLMTA
DUMEAL
TIME
STATOR
RMER
ATH]
LTEIN
LTLOUT
DITX
DIOUT
STEA
EROM
oMD

variahlas

U5 NOMINAL GRP, IN DOLLARS

TIME DUMMY

CRISIS DUMMY, 1984=85 = I; 0 otherwise

1AKX ANNESTY DYMMT

STRUCTURAL ADJUSTMERT LOAN DUMMY

ITME DLERTY

SIALLSTICAL DISCREPANCY (NATIONAL ACCOUNTS)
STATIZTICAL DISCREFARCY (RESERVE MONEY)
AfEYALUATION ADJUSTHENTS IN DOLLARS

LOKNG TERM LOANS (INFLOW) IR DOLLARS

LONG TERM LOANS (OQUTFLOW) IN DOLLARS

DIRECT INVESTMENT {INFLOW).IN DLCLLARS
DIRECT IKVESTMEXT (OUTFLOW)} TI¥ DOLLARS
SHORT TERM CAPITAL IN DOLLARS

ERRORS AND OMISSIONS

UTHER OUTFLOWS (CUBRENT ACCOUNT) IN DOLLARS
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