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Abstract

This PADET demonstrater the feasibility of
constructing & supply—determined top—down econometric
model  for a Philippine region. The specification,
ertimation, historical simulation, and ex—post forecast
of the medel for TMevion 7 (fentral Yisayas) are
presented. The simulations show that the model tracks the
sample peried and ex—post wvalues Fairly well. The model
ceuld serve as & prototype for the other regions. The
regional models could for.. a system of satellite models
that could he linked to a national model and could be
used +to determine regional forecasts consistent with a

national forecast.
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A Top=Down Econometric Model

for a Philippine Hegion

Rolando A. Danao

- Introduction

Users af SoOnNometrio foracasis G policy
-uimm]ué?qnﬁ who are conpcerned il SVeFiicas . |RSUERSE and
prohlemsz . have been interested in ienﬂrﬂting regional
estimates of production, empioyment, and other economic
e . Estimates of these aggregates om The
lh-l level are uaual pradneed hy mnational
econometric models and policy @mekers want to know their
regional implications. The natural response to this
demand is fto construct regional econometric models tThat
are consistent with the naltional modei. A growing number
of thess models have been built and they generally fall
inte three +ypes: (1) top-down wmodels, (2) botltom-up
models, and (3) top-down bottom—up models.

A top-down regional! econometric model is one that

can bae linked to a national model in which the direction

=t

of causality is from the national model (top) to the
regional model (down). The national mwmodel generates
values of econowic variables which are fed as exogenous

inpults to the regional model.




The top-down model was the earliest variety of
Tegional econometric’ model whose purpose was to link
regional and natfonal economic qrowth (Bell [1967]1;
EKlein [1969]). It is based on the idea that the region is
a small open economy operating in and being driven by the
national economic environment. Tt has the advantage of
being easy to build and attach in a consistent way to_an
existing rational model. The main disadvantage is the
lack of feedBback from the regional model to the national
model. Despitce this limitation, top—-down models have been
useful in forecasting and policy analysis (Milne et al.
[(1980]; Crow [1973]). Moreover, they are good starting
points for building other types of Tegional econmometric
models.

In 2 bottoom-up model, the values of the regional
variables are completelsr deoternined %W the reyional
models while the values of the national variables are
determined from the sums or averages of the regional
variables. The wain disadvantage of bottom-up models is
that they ignore the fact that some ?Hrighlﬂﬁ. such as
interest rate, are primarily determined at +the national
level. This Thas Ted to {the development of-the hybrid
model which combines the features of the top-down and the
bottom—up models. (For a discussion of the various types
of regional models, their problems and applications, see

Adams and Glickman [1980] and Issaev et al. [1t982] ).




This paper specifies a supply-determined top-down
econometric model for a Philippine region and presents
the estimation, dwnamic historical simulation, and ex—
post forecast of the model for Region 7 (Central
Visavas).1 The specification follows tLthe apirit of
Klein’s [1969] model and oiso Araws From seveiral other
works on Tegicnal econometric modelling {¢.g., Adams et
al. [1975]: Crow [1973]; Milne et al. [1980}1). Kiein's
suggﬂati;ﬁ for determining regional cotpel by means of a
production funclion is appropriate for developing
economies where Dottlenecks can occur due to limited
snvestments. The simulations show that the model tracks
the historical and ex—-pest wvalues reasonably well. This
model could serve as a protetype for the other regions of
the Philippices. The regional models could form a system
of satellite models that could be linked to a pational
model (e.y., +the NEDA-NPPS annual model) and could be
used to determine fa) Lthe regional forecasts
corresponding to a natiopal forecast and (b) the regional
jmpacts of a given set of national policies. We
illustrate these by presenting the results of a forecast

and a policy simulation for Region 7.

1An earlier demand—determined regional econometric
model was constructed by Dr. Cayetanc W. Paderanga and
the author and estimated for Region 10 (Northern
Mindanao) {(Danac and Paderanga [1988]). Some of the
specifications in the new meodel were drawn from that
earlier model.



General Description of the Model

The model usea the expenditnre accounts of the
National Statistics and  Coordination Board and is
gerigned to be a part ol a svstem of regional models
which will he |inked to a mnational modei thai alzo uses
Lhe same mnational acoounts. The regional model will bhe
linked to the national model via outpot, eanlovment,
prices, government consumption, private investmenl, and
public investment. These links are shown in Figure 1
which also shows the relationshinps among the major
regional variables. The model determines Hra&ss regional
product, regional personal consumption, regional
private construction, regional employment, regional
prices and wage rate, regional taxes, local government
revenues and esxpenditures.

Regional output {real gross regional product) is
determined by 4 production function while regiomal
emplovment is determined by a demand—for—labor funciicn
of the output. Regional investment consists of public and
private investments, the public component being exogenous
and the private component being determined by national
trends, interesat rate, and expectations on th; future of
the regional economy. Regional prices are determined hy
national prices and regional wage rate while regional

wage rate is determined by pational wage rate, regional
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FIGURE 1. SCHEMAIIC DIAGRAM OF THE MODEL
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nrince aned thea quigla£ed minimom wage Tate. Hegional
output, representing BCOnomic activity, determines
regional tax collection whicrh affects dismosable ineome
which, in turn, affects personal consremption. A local
Fovernment sirhmode § congisting of local  government

revenpes and erpenditueres was n?affnﬂ ta the maodeld.
Bpecification
Stochastic Equations

Jutput
Output in rngiﬁn 7 (OR+) is determined by a Cobb—

Douglas production funetion
n =T %+ BB
R, = [KRIJ“EEj} (e)

where KR. is ecapital stock, E. is employment, T repre-—

a

rents taqhnnlu:ical progresa, and 1 is a doummy for

J

political and economic crieis. Taking logarithme, we ot
T

log(OR;) = alog({KR,) + Blog(¥;) + 7T + &D

As a measure ot technolneical progreass- wa use  the
natiomal fTrend in prodvctivity, QR/E. where OR is 71eal

national ocwipet and K is national emplovment. Thus.

log(tR;) = alog(KR;) + Blog(k;) + T(OR/F) + &D (1)

L]



Personal Consumption

Real nergonal conguaption expenditare (PCERj)
constitutes the largest component of final demand (e.g.,
PCER; averaged 56 percent of real Gross Regional Product
of Region 7 during the period 1975-86). We specify a
simple Keynesian formulation: consumpition expenditure is
a linear function of disposable income (DINR;). PCERy is
expected to increase as digposanle income increases.
National consemption trends, as reflected in the national
personal consumption expenditure (PCER), ars expected in

influence regional consumption. Thus.

PCER; = f(DINRj, PCER) (2)

with PCER having scme lag straclere

Investmentl

Private investment in capital assets depends on the
cost of capital and expectations on the future of the
regional sconomy. The cost of capital is reflected by the
real interest rate which is largely determined by
national wvariables; hence, Il 1is exogenous to the
regional model. The expectations on the future of the

regional economy is indicated by the change in outpul




lagged one periad. MOR:{(-1) = ORy{=1) = OR:(—-2). A farm
of the muitiplier-accaelerator principlie. Since a nortion
of regional investments are made by industries that have .
national markets, we include nationai investment trends
ar an explanatory wvariable. Thus. {or investeent in

private construction (FCPR;), we have
FCPRy = f{FCPR, INT, DOR;(-1)) (33

where FOCPR is total investment in private construction,
INT dir real interest rate, and DOR; is the change in
output.

Invertment in durable equipment {DER;) is taken as
exogencur since the data include hoth the private and
publi¢ components. The public component, which dopends
solely on the decisions of policy-makers, has made the
data less amenable  to model - fitting. Government
construction (FOGR;) is also an exopenous variable since

it is a poliey variable.

Capital Consumption

Capital consumption (KCR;) depends on existing
capital stoek ERj(-1) and the intensity of economic
activity represented by real gross regional product

(OR3), i.e.,



BCH: = T{ER;(-L), QOWi2. (&3
Lapital steck {ER;) is then given by the identity

Kij = ERy{-1) # GFIN; -~ RCH;. (ha)

where GFIR; is gross fixed fnvestmaal.

Hational Government Consumpilon

National government consumption expenditure i
region 3 (GCE;) depends on fhe aational trend im
government consumption expenditure (GCE), reflecting
national fiscal policies. How much the mnational
government allocates to the region depends on the size of
the regicn as measured by the region’'s population (PUP;z).
GCE; will (imcrease willh increasing populalion as the
government has to provide more services. Moreover, losal
government officials usually reguest budgets that exceed

the previous year's allocation. Thus, we have

GCE; = f{GCE, POP;, GCE;{(-1}) (5)

=

Government expendiiure is in curcrent price since

government budgetary allocations are made on this basis.



Employment and Labor Force

Erploymant {Hy) 15 specified as a demand-for-labor
function of the level of output (QRs) aad T=al wage rTate

(Wg/Ps5), expressed in logarithmie Form:
log(Er) = Bo + Bslog({GR;) & PalogiWi/Ps). {(6)

This formulation may be derived from the first—order
condition for profit maximivatien with o Cobb-Douglas
production fonction (Intriligator [1978]1).

Labor foree {LF3) is given as a function of
population (POPy)} and the lagged value of regional
employment (Es;(—1)). .Thﬂ lJagged wvalue Ej{-1) acts as an
expechtations wvariable; a rising Es indicates an
increasing number of jobs, attracting more people to Join
the labor force because of a higher probability of

finding a job. Thus,

LFy = T(POP;, Rs(-1)). (7}
Employment rate is thea given by -
REs = E3/LF; {Ta)

10



. We distingwish between national taxes and local
National taxes ([(NT3)} and local taxes  (LT3)

'f'de from the region are aggregalions of different
'Jﬁ;n.qf taxes; hence, we use reéegijonsl oubtpet (037 as the
x  base. We, tiherefora, axpress Laxes as linear
aof cutpot. ¥e also include the lagged values of

'ﬁhuqnﬂent variables 1o capture changss in the tax

We hawve
NTi; = f£{Qz, NT3(-1}) (8)
LTy = +F{0Q;, LT;{-13) (93

Regional Prices and Wage Rate

Regional prices AT basicallw determined by
national pricea. Factors affecting prices on the national
level (s.g.. money supply, exchange rate) work their way
through {Le mnational price wvariable (Klein ]19ﬂ911=
lﬁmwever, some regional variables (e.g.. local wage rate)
can jnfluence_ the regional price lewvel. Anuq;ﬂipglg?
regional price (P;), represented by the Gross Regional
Product (GRP) deflator, is expressed as a function of the

national price level (P), represented hy the Gross

11




Bomertic Product (GDF) defllator, and The regional wage
rate [(Wi3). Similarly, the regional cousveEsr price index
(CPIs) in e=fimboted as a fTunction of the national
consumer price index (CPL) and the regional wage rate.

Thus, we have

P CCP. Wyl (10}

CPI; F(CPT, Wi). {11)

The regional wage rate (W;) 75 expressced as a
function of mnational wage ralo (Wi, ino consumer price
index (CPI;), and the legiglated wminimum wage rate (WL},

fi.&.,

Wg = (W, CPI:, Wi} (12}

National wages affect regional wages as Incal wage rates
moet be kept competitive in order fto atitract workers. The
consumer price index Teflects the workers' demand for
cost—of-living wage inETEﬂ%EH. The regular upward
adjustments of the minimum wage rate affect not only the
wages of +the lowest paid workers but also those of other
workers as wage differentials are maintained. In
equations (J10) - (13), some lag structures may be
appropriate.

A government consumption aexpenditure deflator
(PECE4) iz included in the model in order to convert

goverpment consumpiion expenditores in ecurrent prices

12




(GCE+) o real government  consumpiion exnénditﬁfﬂ
(GCER4):

PRCHy = £0P). (13)

Local Government Expenditures and Hontex Revenues

angl government  eypeoditures (EifGi) have been
found to bhe strongly related to jocal government revenues
(RLG4) while an increase i: population (POPy§) 'puts

pressure on the local gsoverament “or more servicesn. Thus,

BLGs = F{(RLG;, POT+4,} [14)

Local montax vTevenue (ROTH;) is a function of the
gross product of the rest of the countrv ontside region 3
(QOC3), i.0.,

ROTHy = F£{00OC1Y¥, (13)

hecause a large portion of nontax revenuwe flows from
trade with other regions (e.g. port fees).
Local government revenue (RIG;) is defined as the

sum ot local taxes (LT:) and nontax revenues {(ROTH;).

13
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2 3.2 Eamtities and Deiinitions

Groer Domestic Product of the Rest of Lthe Country
in Conutonlt Pesos

OOCR; = OB — QR4 (16)

Grogs NDomestic Product of the Rest of the Country
in Current Pesos

QRC; = {(OOCR;)(POC4) (17)

Price Deflator for GLP of the Hest of the Country

OR Q4
P
QOCH 4 QOCR 4

POCy =

P {18}

The price deflator POC; is derived from the
identity

(QRY(P) = (QOCR;)I(POC;Y + (QR;I(P;) {1Ba)

whers OR = real gross domestic Prnduﬂt ol Lthe country
P = gross domestic product deflator
QOCR =.rea! groas domestic product. rest of the
country ontside region j ¥
POC3y = gross domestic product deflator, rest of the
country ouiside region j -
ORy = real gross rvegional product

P3y = gross regional domestic product deflator.

Rguation (18a) is then solved for POC;.

14




Gross Regional Product in Constant Pesos
OR; = EXP(LNQR4) £19)

Gross Regional Product in Current Pescs
Q: = (0R;)(Pi) (20)

Government Consumption Expenditures in Constant Pesos

oy

GCER; = GUB; /PGUE; {21)
Capital Stock

KRy = KRi(—1) + DER; + FCPR4 + FOGR; — KCR; (22)
Dispogahle Tnenme
DINRy = QR4 = (NT5; + LT;3)/P; {23}
Local Government Reverues

RLG; = LT3 + ROTH; (24)

Residual

RESRy = OQR; - (PCER; + DER; + FCPR 4

+ FCGR; + GCER;) (25)
Employment
Ei = EXP(LNE;:) _ (26)
Employment Rate
RE; = Ry /LF; (27}

15
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Data and Eztimation

The woede] war estimested for Pegiom T [(Central
Vigsavasr) with time serieas data for the vears 19¥5-10RE.
Most of the data were obtaiped from the National Economic
fevelopment Authority (NEDA) snd the Watiomal Statistical
Coordination Board (N3CE). The regional expendifure
accounts of the HSC3 inciunde personal consaepiion,
durable equipment , private oonstruction, chabDge in
stocks, government consumption. govermment construction
and net exporis. Hegional exrports and ismporis ofuid nob
be estimated because land-transported commodity Tlows are
unTrecorTded .

The national tax data were obtained from the Bureau
of Internal Revenue, the Bureau of Customs, and the
Philippine Ports Authority while the Iocal tax data were
obtained from the Commisrion on Audit. Wage rates wers
ohtained from the Burean of Labor and Fmployment
Stotistics while the legislated wage rates were obtainns
from the National Wages Council.

The eguations were estimated by ordinary least
squares. In some equations, the Cochrane—Oreutt procednra
was vsed +to correct for serial correlatiom (Cochrane and

Orcutt 11949]).

16



=N Estimated Model for Regionm 7 (Central Visayas)

o Overview of the Central Visavas Eeonomy

Central Visayas consists of four provinees in
central Philippines with a land area ot 14.9% thousand
equdAre kilometerz. ahout 6% of the country's land area.
Its population srew from 3.39 million in 1975 to &%.28
miiliﬂﬁ in 1986, representing an average annual growth
rate of 2.1%.

In fterms of real gross ragiﬂnﬁl product . Central
Visayas accounted for 7.1% of the countrv's real gross
domestic product and ranked fifth among the 13 regions of
the country in 1986.2 Real gross regional produoct (GRP)
stood at P4654 million in 1975 (6.8% of the country’s
real gross domestic product) and grew to BS990 million in
1981, 1inecreasing its share of the commtrvie gross
domestic product to 7.1%. Thiz period was a relatively
high growth period for Central Visavas. averaging 7.1%
annually, higher than the average national growth rate of
5.8% for the =same period. This was partiy due to
the high growth of investments; for example, public
and private conrtruction had average annual growth rates
of 25% and 17%,; rvespectively.

2For planning purposes the Philippines had been
divided into 13 regions. The National Capital Region
(Metro Manila) Iled in 1986 with 29.20% of +the country’s
real gross domestic product and 12.76% of the couvntry's
population.

17




Growth  slowed  down .in 19821983 as the economy
started to feel the effects of the foreign debt crisis
and fell with the resft aof Lhe nation during the orisis
years 1984—19E5. When the national economvy  turned arournsd
in 1986, Central Visavas wa=s among the regiong that took

the lead in the economic Fecovery.

List of WVariahles

PFndogenous Variahles

¥Yariahlie Nescription
M ame
1.- DPIT7 oconsumer price index

Z. TNINRT raal disposzable income

3. ET emp ) oyment

4. ELGY local government expenditure in corrent pesos

3. FOPR7T real investment in nrivate construction

H. GLURETY national sovernment congumntion axpenditure
in current pesos s

7. GCERT real national govermment consumplion

B. HCORT capital consumption
3. ERT canital stock
10. L.F7 labhor foroe

1. LOGET natural logarithm of R7
12. LOGORT natural! logarithm of OR7
13, LTT Iarcal taxes

14




mralional Laxes

eross regional product deflator

resl personas consusantion exnenditure
governmenl consumpt ion expendi ture detlator
graoss domestie product deflator. rest of the
country outside of region 7

gross regFional product in current pesRos
Frose dosestic product, rest of the country
outride region 7, in currest pesos

real gross regional product

real gross domestic product, vest of the
countrv. oublside region. 7

emn ]l ayment rate

residual (net epxports and statistical
discrepancy)

local government revenue in current pesos
local government revenues other than tayes

wage rate in carrent pezos

Exogenous Variables

consumer price index, Philippines
inveastment in durable eqguipment

dumey for economic crigis

dummy for the change in the defipition of
lacal taxes amd other revenues

19



0.

1.

12.

13,

14,

16.

4
ot

Mia duommy for large outmigration

E national emplovment

FOERT real government ~onstruetion
FOPR real total private construction
GOE national government consumption
INT Teal interest rate

P Fross domestic prodost deflator,

#nilippines

PCER real national personal consumption

POW7 noninlation

QR real gross domestic product, Philippioes
W national wage rate

WL legislated minimum wage rote

Stochastic Equations

Explanatory Notes:

(13

(23
(3)
(&)
(5}
(6)

Numbers in parenthesis beiow Lboe regFression
coefficients are t-statistica.

R2 iz the adjusted coefficient of determination.

W is the Tirbin—Watson statistic.

SER is the standard error of reETeasion.

F is the F-statistiec.

RHO iz the coefficient of serial correlation.

-

i1} LOGORT = 0.853506T*LOG(KRT) + 0.1913229*LOG(ET)

{26.65) {1.51)
+ 0.0001088*QR/E — 0.0427101%D
(2.02) (0.83)
B2 = 0.90 SER = 0.03 W = 2.07 F = 33.05%

20




{1}

(2

(&)

(3}

(6)

POERT = 1333.7700 + O0_.0227T821*DINRT

(35.77) {2.09)
+ 0.0345848%(PCER + PCER(=1))/2
{34 .05)
R: = Q.99 SER = 11.97 nw = 2.00 F = 2085.31
FCPRT = =72.715080 + 0.C666089*FOPR — (.26T1251%1NT
{(1.69) (R_-G4) (0.28)
+ U 03896R6=(0ORTI-1T — DRT{=211)
- (1.a7)
2 = 0.93 AFRE = 25.0% W = .26 F = 41.03

KCRT = —=T3.0920R55 + 0.02074TO*KR7({-1) + 0.0492818*QRT
(1.32) (3.54) {(4.72)

RZ = 0.93 SFR = 12.29 DW = 1.90 F = 64,92

GCE7 = =334.565682 + D.02433A2*GCE + 0. ZBATAO2*GCET(-1)

(0. 247) (3.237) (1.009)
+ 1001, BR130*POPT
(0.24)
B2 = 0.98 SER = 61.23 ™ = 1.82 ¥ o= 152.274
LOGRET = —4_.3815745 + 0.7751429*1.0G(0ORT)
€1.98) (3.40)
— 0.2775642%LOG(WT /PT) — 0.17253912D,

(3.84) (%.27)

R = 0.84 SER = 0.04 W = 1.95% F = 16.62

21




(& LET = —0. 4246720 + 0.3561569*POP7 + O_4246062%ET{-1)

(i.2m) (2.22) (1.88)
— 0. 1496636%T,
{3.95%)
"2 = 0,93 SER = 0.04 W = 1.47 F = 42.87

(8 NT? = 160.39472 4+ 0.0100243%Q7 + 0.48402485NTT(~1)
(1.13) (2.93) (1.64)

Rz = 0.85 SER = 75.73 DN = 1.52 F = 28.84

{9 LTT = —14_AT7TR3I69 + 0.0069192*Q7 + 0.53651204=*LT7(=-1)

£1.08) {10.60) £T.19)
- 145_RA114*D,
(9.71)
Rz = 0.96 SER = 11.63 W o= 2.11 F = 92.55

(10} P7 = —0.0584482 + 0.9587135*P + 0.00001467*WT{—1)
(0.80) (40.70) (0.40)

A2 = 0.99 - 8ER = 0.05 W = 1_46 F = 5152_17

(11) CPI7 = —0.1586935 + 0.9073527*CPTI(-1)

(1.43) (14.40)
+ 1.0966593*(CPT - OPI{-1)) + O.00D0TBTE*WT
(17.96) (1.60)

R = 0.99 SER = 0.05 W = 1.82 F = 1430.28

22




(12 W7 = 1422_8195 + 0.24477T12*W + 11609531 *CP17{=2)
(%.40) {2.56) (0.149)

4 B ITIATPEWI =25
f1.a&k)

Rz = 0,45 SER

26T .51 W = 2.30 E-m 523

PR3y PRORT? = D.I079046 + 0, 37972520 4 DG00I PROET(=1)
{7,732 3008 (908 ]

H2 = a™~9g SER = 0.07 oW = 1.91 Fo= 2077.92

(14) ELGT? = —=421.97119 4+ 0.7254608*RLET + 130.25751 =pOp7
CLUTLY (5.63) {1.74)

Hz = 0.99 SER

145,739 W = 2.4&40 F = 386.12

BHO = -0.45992

(15} ROTHT = 9_1928447% & 0.0002508*Q00CT + 150.536806%D;
(1.17) (7.43) (13.45)

z

el

.99 RBER = B.50 W = 1.99 F = 906.946G

Identities and Definitions

{16) OQOCRT = QR — QR7T
(1TY OQOCT = QOCR7TEPOCT

OR ORT

ITJ-

1)y POCT = o =i

QODeRY CCRT

2%




(19) QR7 = EXP({LOGQRT)
(20) Q7 = QRT*P7

(21) GCER7 = GOCRT/PGCET

(22) ¥R7 = KR7(-1) + DER7 + FCPRT + POGR7 — KCRT
(23) DINRT = ORT — (NTT + LT7)/P7

{24) RLGT7 = LT7 + ROTHT

(23} RESR7 = OR7 — (PCER7 + DER7 + FCPRT + FOGRT

+ GCERT)
(26) ¥®7 = EXP(LOGET7)

(27] BRET = BT /LF7
Dynamic Simulations

Toe evaluate the model’s performance, a dynamic
simulation was performed on the complete model over the
sample period 1977-1986. This means that the model was
rolved dynamically for each of +he ¥ears from 19277 to
1986, the model was so0lved with the lagged
endogenous variahles taking their estimated values. [Tm
contrast, in a static simulation the laﬁggﬂ endogenous
variables take their actual values.) Tabhle 1 presents the
mesn  absolute percent errors (MAPE), defined for an

endogenous variable v as

=
APE(Y) = 5 E yp — )

where y; is the actuval value of ¥» ¥; is the simulated

24




(estimated) wvalue of ¥: and T is the length of the

simulation period.

Table 1. Mean Absolute Parcent Errors:
Dynamic Simulation, 1977-108&

Variable MAPE
utput
- Ong 2.61
o 3. 04
NOCRT .20
OCT 0.22

Personal Consumption
PCERT 0.25
Goverament Consumption

GCET &.55
GCERT7 4.25

Private Construction
FOCPRT 4 BT

Labor Force and Emp ! ovment

L.F7 1.9%9
ET .20
RET 3.10

Prices and Wage Rate

T 1.06
CPI7 1.66
PGCET 1.14
POCT 0.07
W7 &.840
Taxes
LTT 2.59
NTT S.TT
5

Ll
¥




R

Local Revenues and Expenditures

RLGT 2.82
ROTHT .23
ELG7 & .50

Capital Stock and Capital Consumption

ER7 0.12
ECRY 1.30

Misposahle Income
- 2,55
Residoal

RESRT 9.63

The results show generally small MAPEs (less than
10% with an unweighted mean of 3.05%). Twentyv—two (or
88%) of the endogenous variables have MAPEs of less than
ST while 14 (or 56%) have MAPEs of 1less than 3% [(See

Table 2).

T

Table 2. Distribumtion of MAPE Statistics

53.01% - 10_0% 3 12%
3.00% - 5.00% a 32
D.00% - 3.00% 1% 56%

25 100%
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The gepneral pictore af the simolation may he seen from
the graphes (Figures 1 — 8 of the actual and sisvlated
values of =some of the endogenouns variahles representing
the ranpe of MAPE wvalues. The graphs show that the
simulated wvalues track +the actual valuos of the
endogenaus variahles fairly well. Among the expenditure
components, real personal  consumption has  the smallest
relative evrors (MAPE = 0.25%, Figure 2) while real
~
private congtruction has the largest (MAPE = 4.83%,
Figure 3). The mnational tax wariable (NT7) has the
largest MAPE at 9.77%. The fact that this wvariable is an
agEregate value and is expressed as a simple function of
nominal output as the tax base hides +the diversity of
taxes (e.g., property taxes are paid regardless of

outpnt). Tt ecould e¥xplain the failure of this tax

function to perform well,
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Ex—Post Forecasting Results

A further evaloation of the oerformance of an
economelric model s done by loaking at its predictive
ability outside +the sample period. Since the 1987 data
have become available, we perfarmed an ex-post forecast
for 198%7. Table 3 rhows the actual and farecasted values
of the endogencus variables. The results are encouraging.
Eighteen (or 72%) of the endogenous variables were
predicted to within 5% of their actual wvalues. These
inciude the wvariables of snecial interest such as Fross
regional product , personal consumption, government
consumption, private construction, labor force,
enployment , disposable income and price level, most of
which werse predicted to within 3% of their actual values.
The national tax variahi= is conspicnons  for having the
largest absolute percent error. This was foreshadowed bv
its relatively poor performance in the bistorical dynamic
simnlation. Tt would help the tax submodel if tares are

disaggregated and respecified using the appropriate tax

hase.,
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Tahle 3. Ex—Post Forecast: 1987
Aebapa Percent
Fari@hia Value Farecast Error Error
OR7 GO0S. 081 BTH0. 9541 —1 58, A& I
Q7 EBALE, 3590 4B284 . 0980 -562.2617 -1.15
(OCRT HBES29 1560 HETO9. 7RO 1HO. 6330 0.20
Qo7 &65H620. 3800 GE0107.3100 34862375 0.53
P RRT G031 . 1491 38N1_T136 =179.3355 —dy Ayl
GORT 20155101 2028 4T7TT3 12. 6672 0.&62
GCERT 3014330 313, 1287 11,6956 3.88
FPRT 202.9150 203.T158 0. BO08 .39
LF7 1.8240 1.8613 0. 0373 2.04
BT 1. 6930 1.6952 0.0022 0n.12
REY Y. 9282 N.9107 —1.0175 -1.88
P7 T.0737 7.1491 0.0753 1.06
CPIY F3.6600 I.7914 0.1314 3.59
PGCET 66874 H.4THIT —i{h, 2093 =3.13
PoCT 7. 4170 T. 5409 0.0239 0.32
WY T964 . 0000 T357.8662 —606. 1338 =7 .61
LT 284 2460 20,6815 a6, 68355 12.81
NT7 1498, 3621 1200.9331 ~297.4290 -—19.85
RI.G? aES.4130 Hhah_ G158 GO 4028 10.31
ROTHT 01 . i6T0 325.3158 24,1488 B.0O1
ELGT G50, 5740 Hlf. 1552 523179 —& . 540
KR7 15259.5400 15179.7355 —&0, G346 —0. 26
KCRT R35_60949 57T3.077T2 41 . 2388 T.75
TINRT 66533042 6537 .53406 —-115.8706 -1.7%
RESRY 1963. 4139 1975. 2444 11.830% . 60

S

33




Applications: A Forecast and a Policy Simulation

Forecast for Central Visavas: Control Forecast

In this =section we present the forecast for

Central Visayas corresnonding to a mnational forecast for
the forecast horizon 1988=-1992. The valuss of +the
natiomal wvariables o LYBE~-198T are actual estimates
while those for 1990-1992 are foracasts of the NEDA-NPPS
annual modeld except the mational wage rate which is not
available from the NEDA-NPPS model. The national wage
rate is assumed to Ffollow 1its historical growth rate,
taken as the average for the period 1983-1987. Regional
investment im durable equipment and government
const-uction are assumed to maintain their 1987 percent
shares of the corresponding national values. The minimum
wage rate iz assumed to follow its historical srowth.

The natiomal real gross domestic produnct grew by
6.2% in 1988 but decelerated to 5.7% in 1989. It was
projected to slow down Ffurther to 4.9% in 1560 but will
pick up in 1991 with a growth rate of 6.5%, accelerating
to 7.0% in 1%92. Natiomal emplovment, which surged by 5%
in 1989 is projected to slow down to 3% 1o ]Qﬁd1bnt will
pick uwp as the economy picks uwp in 1991. The deceleration

3The forecasis wsed here were made in April,. 1990,
twa months before the killer earthgquake and three months
kFefore the Tragi iovasion of EKuwait. Both exogenous
events shook the Philippine economy.
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and the acceleration of the economy are accompanied by a
rising and Ffalling of the inflation rate which peaks in 1990
at 13% apnd declines o T.5E in 1997

With the above assumptions the rasional mode! was

simwlated from 1987 to 1992, There was no attempt to force
the model to "predict” the actual 1987 regional wvalues Ty
some adinstment procedures. The forecast (referred to as the
sontrol  torecast) for P988—1 992 o f epiected regional

-,
variahles are presented in Table 4.

Table %. Control Forecast of Selected Regional
Variables: 1983—-19972

N.HB. Numhers in parenthesis are growth rates in percent.

19858 1982 19910 1991 1992
Grosn Regional
Fraduct T35 T332 T538H TIaq B226
(Million Pecog) f4.2) f2.8) (4.2) {3.5) (5.5)
Personal
consumpt ion 3997 L4155 5 Sl 4453 Gl
(Millinon Pesos) (3.8} C(3.8% {(3.6) {3.6) {3.8)
Emp I oyvment 1.778 1.850 1.887 1.924 1.980
(Millions) [&.8) i (2.6 (2.a) (2.9)
Congsumer Prieos
Index & 14 .39 A458.15 L T 547.18 &12.69
(197a=100) (9.0) (10.6) f12.97 (9.7) (R0
Unemp ! oyment Hate .35 LTS 6. 20 6. TH 6.049

{ Farcent )
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The outlock for Central Visavas is for continuoed
growth although the GRP growth rates. averaging 4%, are
lower than those before the 1984-85 crisis which averaged
5-4%. This is partly due to the low levels of assumed
government construction erxpenditures for the fnracﬁﬂt
horizon {(averaging PIO7T million) while the pre—crisis
levels averaged P189 million. Regional employment riges
Tl 1,778 million o 1988 to 1.940 wmillifon in 1992, an
average annual growth of 3.2%. This, however, is not
enough to sabsorb the growing labor force so that the
unemployment rate rises from 5.4% in 1988 to 6.1% in
1992. Hufinnal tax collection grows at an average anmmal
rate of 10.2% while local tax collection grows at the
faster pace of 23.3%. This allows the Jocal government
to increase its expenditures by 15.4% annually without
incurring a deficit. Inflation rate rises from 9.3% in
1988 +to 12.9% in 1990 and declines to 8.0% in 1992,

reflecting esrentially the national inflation rate.

Alternative Forecast: Effects of an Increase in

il
Government Construction Expenditure 2 | &

-

We compare the comtrol forecast in Section 9.1
with an alternative forecast obtained by using w.;;FVb;g
rate in govermment construction erxpenditure &qnqi.uh

average growth rate (25.42%) during the five—vear pe
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197T6—1980, a period with consecutive Dositive srowth rates.

This mrans raising the average regional share of gFovernment
cangEruction  ayxpendl tare L 1.67 Limas its share in Lthe
control forecasi. fipwever. the new average regional level ot

government construoction expenditore at PIBIM 15 sti11 less
than the ™ average level for the pericd 1976-1980. Table 5
rhows  the altermative and the control forecasts for gross
regional nrzpuct arnd emploavment .

Az expected, the increase in government expenditures
increased the leveis as well as the growth rates of regional
output and employment. ({The other wvariablea affected by
government investment showed similar effects.) We note, in
particular,; that the vnemplovment rate rises wverv slowlv:; in
tact, it declines in 1992 to a rate lower than its L9885

value,; keeping the unemplovment rate in check.

Table 5. Comparison of the Alternative Forecast
with the Contral Forecast ‘

Gross Regional Product Unemployment Rate
(Growth kate)
Control Alternative Control Alternative
Faorecast Forecast Forecast Forecast
1958 & .20 %.35 5.5 D.25
1989 2.81 3.06 5LTH 5.50
1990 i, 2% 4. 68 fr. 20 o o
99t 3,846 &, 0% H.T8 5.87
19972 LR | & 21 6. 09 5.00
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L.

Concluding Remarks

This paper has desmonstrated the feasibility of
twilding supplv—determined +op—down regional sconometric
models for developing countries like the Philippines. Tt
has also shown that, as in national! economatric
modelling, many of the features of developed country
regional models carrv over to Jeveloping cmmmtries.

The present mode] =uffers Ffrom the absence of some
important variables =such as regional exports and imports
and wmigration. At this fime it is not possible to have an
export and an  imoort eouation becausce land—-transported
commodity flows are uvarecorded. Current work +to improve
the model includes incorporating a net migration submodsl
that interacts with labor force, employment, population,
and WAFSE . Bectoral disaggregation of output and
employment is alsc being done to enhance fthe nsefulness
of the model and set the stage for constructing a model
with bottom—up features.

Foture work should include incorporating an energy
demand submodel, disaggregating investment in durable
equipment into itse public and private components,
diraggregating taxes and regpecifyving The tax fun;fiﬂﬁﬂ
using the appropriate tax bases, and developing the local
roverament submodel in order +to make it more useful to

local government officials.
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