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Abstract

Thi= paper presents the results of the estimation and historical
simnlation of a system of top-down regional econometric models for the
regions of the Philippines. The structure of the model ensures that the
regional forecasts will be consistent with the national forecasts. The
dynamic historical simulations show that the predicted walues of the
national variables track their actual values quite well.
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A TOP-DOWN MULTIREGIONAL ECONOMETRIC MODEL
OF THE PHILIPPINES

Introduction

This paper presents the results of the estimation and simmlation of a
system of regional econometric models for the regions of the Fhilippines.
The specificetion of each regicnal model follows essentially the prototype
model for a single region described in an earlier paper (Danae [1990]). The
new features of the model inelude the introduction of a wage eguation and

the updating of data o 1987.

The model iz of the top-dowmn wvariety, (Zleir {[1979]; Milne et al.

[19601) i.e., each regional model is linked %o 2 naticmal model in which the

direction of causality is from the national model {top) to the regiomal
model (down). The main feature of the model is that its structure ensures
that the regional forecasts will be consistent with the national forecasts.
Each regional model is linked te & national medel via output, emplcyment,
price, govermment consumption, private investment, and public investment.
These links are shown in Figure 1 which also shows the relationships among
the regional wvariables. The national model generates values of sconomic
variables which are fed as exogenous inputs to the regional models. Each
regional model determines gross regional product, regional persenal
consumption, regional private construction, regional employment, regional
Price and wage rate, regional taxes, and local government revenues and

e¥penditures,

The simulation shows that the predicted values of national variables,
taken as sums or averages of the values of corresponding regional variables

1



7 wariowiL Y fHBaiowal pumuic AT LONAL Eluu IHI'
"‘( OUTRYT E\_ INYESTHENT jmmmmr
| .t
.; L}
AT wemm. o scromas ER1v e—
L ENPLWHENT )] IHVESTMENT o IHVESTAENT
I
i ) ET !

REGlohs, ——s mioioma, HENTHN
ERPLOVART 14 i A . RAGE KATE
I | e |
. ¥ ! o ' P
4 ane | B REGIOMAL RAT 1Ot
| FORCK 1 [ was mTE ERICE
i =1 Gy
r;_mm.mras‘J | | rﬂm1m
E THE COUNTE? !
| s 1 | _E PRICE
! + .’ ¥
i ! REGLONAL E {REGLeraL DI | rEciom peRs
THAES INCORE CONSURETION
| | wocan, cou 1 oons cowr |
HEVENUES Fi ENPEMDITURES |
| - l:-.-.-..----—'u
i b AENR

{ REGIONAL % HATIONAL GOUT TOTRL HATL GONT
. PO™ILATICH j COMTUHrTLCh LOMEMETIOM

PARIAELE VARLABLE

FIGURE 1. SCHEMATIC DIAGRAM OF THE MODEL
FOR 8 SIMNGLE REGIOM




have very small errors. For example, the mean absolute percent errors for

gross domestic product and employment are 1.3% apd 2.49, respectively.

The Equations of the Model

« List of Variables

Endogenous Variables
(Note: The subscript j refers to the region)

Yariable
Name Description Unit of Measure

1. CPIy consumer price index

2. DINR; real disposable income Million Pesos
3. DRy capital consumption Hillion Pesos
4. Ej eaployment Millions
5. ELGjs local government expenditures
ic curren. pesos Million Pesos
6. FCFBy; real investment in private
construction Million Pesas
7. GCEj national government consumption
expenditure in current pesos Hillion Pesos
8. GCER; real national government
consuzption Million Pesos
9. DRj capital consumption Million Pesos
10. KR; cumalative fixed investment Million Pesos
11. ERjy employment rate Percent
12. 1Py labor force Millions

13. LNE; natural logarithm of Ej



14,

15.

16.

17

16.

21.

22,

23.

28.

29,

LNQRy natural leogarithm of Rj
LTy tocal taxes Million Pesos
HTs mational taxes Hillion Pesos
Pj gross regional product deflator
PCERs real persomal consumption

expenditure Million Pesos
PGCE; govermment consumption expenditure

deflatar
PROC; pgross domestic product deflater,

rest of the country owtsids

of ‘region j
Q5 gross regional product in

current pesos Million Pesos
00T 5 Eross demestic product, rest

of the country oulside

region j» in current pesos Million Fesos
0OR; real gross regional product Million Pesos
QROC; real gross domestic product,

rest of the country,

outside region j Hillion Pesas
RE; growth rate of employment Parcent
HESR; residual (aet exports and

statistical discremancy) Miliion Pesos
RLG3 local government revenos in

CUrTent pesos Million Pescs
ROTH3 local govermment revenues

other than taxes Million Pesos
Wi money wage rate Pezos

Exogeaous Variables

CF1 consumner price index, Philippines
DER 3 investment in durable equipment Million Pesos




3. D387 dusmy for the chanpge in the
definiticon of local taxes

apd oL revenues
4. E nabioal saploymest Millions
3. FCGR; real govermuent construction Miilion Poes
6. FCPR real total private coostruction Miilion Pasos
v EEE naticral government consumpiion MHilliom Pesos
6. FEIBILL real interest rate Percent
g. P gross dnme?tin product deflator,
Fuilipoines
10. POPy population Millions
11. QR real pgross domestic product,
FPhilippines Hillion Pesos
12. WLj legislated minimum money wage rate

2.2. Stochastic Equations

For completeness, we summarize the discussicon of the equations in

Danao [1990].

{1) Gross Regional Demestic Product (Real)

LNQR3 = E{LNKRj, ILNEj;, QR/E)

Gross regional product in regiom j (QR;) is deterwmined by a

Cobb-Douglas production function

Q_-E-J = {F‘RJ;-\'_ {EJ;ﬂLTfMFE:‘

where +the national tremd in average labor productivity (QR/E) is a

proxy for technological progress. Taking logarithms, we have




LNQRj = clNER; + BLNE; + T(QR/E).
{(2) Personal Consumption (Real)
PCERy = F{DINRj, PCER;(-1}}

Personal consumption expenditure (PCER;) is a linear functiom of
disposable income. The lagged valuz of PCERy is included <©o capture

habit formation.
{3} Private Construction {(Real}
FCPR; = f(FCPR, RTBILL, QR;{-1)-QR3{-2})

Investment in private construction depends om the cost of
capital (real interest rate (RTBILL)) and the expectation on the future
of the economy represented by the change in output lagged one period,
OR;(=1) = QR4(-2). Since a porticn of regional investments are made by
industries which have mnational markets, natiopal investment trends,
represented by total Iinvestment in private construction (FCTR), is

included as an explanatory variable.
{83 Capital Consumpticn (Re=all
Ry = CiERE;(=1F, (Es)

Capital consumption (KCR;) depends on existing capital stock

(KR;(-1)) and the intensity of economic activily represented by QRj.
{(5) MNatiomal Govermment Consumption im the Region

GCE; = L(GCE, POP;, GCE;(-1))

&
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(6)

(7]

(8]

“ational goverrment consumption expenditure in region j {GCE3)

depends on the wnational trend in consumption expenditure (GCE)

“(reflecting npational fiscal policies) and the regicn’s population

(FOP;) population pressure for more serviees. Tha' looesd Colcndent

(=1t

variable reflects the Fact that budgetary requests usually exceed the

pravfbus vear's alleration.
Eaployment
LNE; = fiimils, LN(W;/P5))

Employment (Ej) is a demand-for-labor funetion of the level of
output (QRj) and the real wage rate (Ws/P;) which may be derived from
the first-erder condition for profit-maximization with a Cobb-Douglas

production function (Intriligator [1978]).
Labtor Force
LF; = F(POP;. RE;)

Labor force (LF3) is a functicn of population {POP;land the
growth rate of employment (RE;). A rising RE; indicates an increasing

number of jobs attracting more people to join the labor force.

Mational Taxes

NIy = £(Qy, NT35(-1))

(9) Local Taxes

LT; = £(Q3, LTy(-1), DUB3IBT)



(10)

(11}

(12)

National taxes (NTy) and local taxes (LTj) collected from the
region are aggregations of ditferent tyvpes of taxes. We therefore, use
reglonal output (Q;) as the tax bvase. The lagged dependent variable
reflects changes in the tax structure. In the local tax equation, a
dummy (DUB3ET) ftor the change in the definition of local taxes is

included.
Gross RBegionmal Product Defiator
Py = £(P, Wy)
Consumer Frice Indnx.
CFI; = f(CPI, W33

Regional price (P;) is a function of the national price level
(P) as the factors affecting prices work their way through the national
price variable. To capture the possible effect of local wages we
include the money wage rate. The regional consumer price index (CPIj)

is also a functiom of the natiomal CPl and the local wage rate.
Homey Wage Rate
W3 = £(CPIy, WLy)

Regional wage rate (Wj) is a function of the consumer price
index (CPlj); reflecting workers’ demand for cost-of-living inereases,

and the Ilegislated minimm wage (WLj), reflecting the effects of

government imposed wage adjustments,




(13) Government Consumption Deflator
PECEy = fiP)

The government consurption expenditure deflator (PGCE;) is

expressed simply as a function of the price level (PF).

(14) Local Government Sxpenditure
ELGs; = f(RLGj, POP;)

Local government expenditures (ELG;) is a function of local
gpovermment roevenues (BLG;) while population (POPj) increases will

require more services.
(13} Local Nomtax Revenue
ROTH; = £(QOCj, DUB3ST)

Local nontax revenue (ROTH;) iz a function of the graoss product
of the rest of the country outside region j (Q0C;) since a large
portion of nontax revenues come from ifrade with other regions. The
dummy variable (DUB387) reflects the reclassification of some local

taxes into other revenues,

2.3. Definitionzs and Identities

(16} Gross Domestic Producst of the Best of the Country (Real)
QROC; = QR - QR
(17) Gross Domestic Product of the Rest of the Country (Nominal}
GQOC; = QROC; * PROC
9




{18}

(19)

(20)

(21}

(22)

(23)

{24)

(25)

(26}

Price Deflator for GDF, Best of the Couniry

on !qH‘l e
PROCY = Gwoty " T T @; | Y

Gross Regional Product {Hea:r’
QRy = EXP(LNQR;)

Gross Regional Product (Nomine!)
Qs = Ry * Py
Government Consumption {Real)

GCER; = GCE;5/PGCE;

Cumnlative Fixed Investment

ER; = KRj{-1) + D¥R; + FCPR; + FCGRy; - DR;

Idsposable Income

DINR; = QRy - (NT; + LT;),/P;

Local Government Fevenuess

RLGy = LT; + ROTH;

Fesidual
RESRy = QR; — PCER; - DER; - FCPRj

= FUGR; — GCERj;

Employment

Ej = EXP(LNE;}

0




e i,

(Z7) Employment Rate

ER; = Ej/LF;

Data and Estimatiaon

The regiomal models were estimated with time series data for the
Years 1975-1987. Most of the data were obtained from the Rational Economie
and Developmenmt Authority (NEDA) and the Nationazl Statistical Coordination

Board (NECR).

The natiomal tax data were obtained from the Bureau of Intermal
Revenue, the Bureau of Customs, and the Philippine Ports Authority, while
The local tax data were obtained from the Commission on Audit. Momey wage
rates were gbtained from the Bureau of Labor apd Emplovment Statistics while

the legislated wage rates were obtained from the National Wage Council.

The equations were estimated by ordinary least squares. In some
equations, the Cochrane-Orcutt procedure was used to correct for serial

correlation.

Estimated Equations for Region 7
In this section, we present the estimated equations for ome of the

regions. The other estimated models are available from the authaor.

(1) LNQET = 0.8413180°LOG{KRT) + D.1T21T29°LOCG(ET) + 0.0001312%(0R/E)
(36.565) {(1.28) (3.88)

B = 0.90 SER = 0.03 DN = 1,79 F = 43.46

11



(2}

(3)

(4)

(3

(&)

7

PCERT = 357.89260 + 0.0508554*DINRY + 0.7690141*PCERT(-1)
(6.78) (2.76) (18.98)

+ 248 11021 *DUES(=1)
(15,63

nz

i
&=
1)
[
ar]
Wl
I
1
-
=
H

£.52 F = 616.52

FCPR = —§4.8965613 + O.0455941*FCPT - 1.0307035* (RTBILL-RTBILL(-1))
{2.42) 113,99} {2.06)

+ 0.0230953% {QRT (~1)~GaT{421
(1.15)

B2 = 0.97 SER = 18.43 N = 2.32 F = 89.20

DRT = 175.15528 + 0.0273175*KR7(-2) +0.0812688*(KRT(-1)-ERT({-2))
(1.14) (3.200 (2.00)

+ 0.045T061*QRT
(2.68)

R2 = 0.82 SER = 18.67 oW = 1.91 F =939

GCET = 436.86225 +0.0239917"GCE + 0.2720079%GCET(-1) + 132.73344*DOP7
(0.48) (3.773 (1.i52 [0.49)

R = 0.99 SER = 57.32 oW = 1,95 F = 280.48

LNET = 0.3380162*LOG{QRT) - 0.4419791*LOG(WT/P7) - 0.1568907=DUSDE1
(9.20) {7.82) ' (5.48)

B2 = 091 SER = 0.03 DW = 2.17 F = 43.37

T

LET = -1.136T0.% + O.GLI2045*POPT +0.0C63340*{ (ET-BET(-1)/BT(-1))*100
(2.87) {6.96) (1.86) '

2 = 0.87 SER = 0.06 W = 1.41 F = 34,25

12




(8)  NT7 = 71.575027 + 0.0083583%Q7 + 0.9037606*KT7(~1)
{0.48) (1.93) {2.84)

Rz = 0.90 SER = 97.12 DW = 1.33 F = 43,93

(9} LT? = =2.2940766 + 0.0060740%Q7 + 0.5707005*LT7(-1)
({D.13) (7.98) (5.45)

134 .58155*DUB386
(7.00)

Bl = .95 SER

15.4% W = 1.57 F=60.89

(10} Fr = 0.0193220 + 0.9551929%p + 0.00003197*WT({-1)
{0.25) (35.17) {0.19)

R = 0.99 SER = 0.05 W = 1.76 F = 5243.00

(11}  CPI7 = 7.1305636 + 0.9154460*CPI{-1) + 1.1530763*(CPI-CP1(-1})
(0.67) {11.65) (18.23)

+ 0.229328*W7(-1)
(0.99)

B2 = 0.99 SER = 5.58 W = 1.77 F = 10U4.55

(12) W7 = 264.17650 + 3.8875021*CPI7(~3) +12.506610%KL
(3.24) (4.25) (2.57)

R = 0,96 SER » §7.20 DN = 2.20 F = 100.49

{13) PGCET = 0.0301228 + Q.3451776"p + 0.5T65089%PGCET(~1)
{0.51) (8.73) {11.55)

2 = 0.99 SER = 0.07 DW = 2.00 F = 25411.40

13




(14) ELGT = 565.75852 + 0.7034943"RLGT + 171.225457FOF7
(1.2T) (2.97) (1.34)

B2 o= 0.58 SER = 25.29 M = 1.50 F = 254.01

(15) ROTHY = 21.315107 & 0.0G02010°000T +160. 299667 DUE206
£2.79) (5.87) (12.450)

B2 = 0.99 CER = 10.40 W = 1.57 F = T54.40

Modzl Performance

A bistoriecal Jymamic cimulxtion was performcd cn the regional models
for the period 1976-1987. In this simulation, all regional and naticnal
CXOZENONS vari;bleu were set equal to their actual walues. As a measure of
eodel performance, we used the mean abzolute percent arror (HA?E1+ The HAPE

of an endogencus variable y is defined as

= =
wiomeyy = L F v = v
* T t=1 | ya |

vhere T is the length of the simulation period, yi iz the simulated value of
v in period t. and yi is the eciual value of y in pericd t. The resul@eof
the simulstion for zelected variables For the 12 regions are shown in Table

&

g,
The MAPE statistics for gross regicnal pooduct are generally low

except for Region 9 which etraedad =% hy 0.69 of a perﬂbﬂfage point. The
Consumer P‘ri_cep Infdex also has low MAPE statiztics except for Regi,:m"ﬁ whares
MAPE is 6.89%. As expected, persopal consumntion, because of its low
variability, hag the lowest MAPE, ranging from 0.708 to 2.68%. The

employment MAPEz are slightly higher, although generally less tham 5% with .

14




only 4 regions that have MAPES greater than 53. Investment in privats
construction, being the more volatile economic variable, showed larger MAPEs
although only one region (Region 9) exceeded 10%. Money wage rate also has
larger MAPEs but in only one region (Region 9) did it exceed 10%.

Table 1. MAPE Statistics for the Inmamie
Simulation by Region

-, oo

d LisY

Gross Price Private 'b;.;gf.;_ Personal Labor

Region Product Employment Level Construetion Rate Consumption Force
1 1.680 3.90 1.&5 4.10 G.3% 1.42 3.77

2 1.04 .23 5.50 7.53 ) 6.02 1.76 3.96

3 1.96 3.00 1.55 5.34 7.05 1.33 2.90

4 2.90 B.32 1.58 2.82 T.33 2.58 1.13

3 1.74 4.75 1.15 &.41 T.4% 0.95 1.13
& 2.65 5.24 .99 S.21 7.60 0. 70 3.39

T 2.84 3.12 X3 4,39 5.91 0.7 &.04

B 2.20 3.86 5.01 6.12 9.20 -1.13 6.53

9 5.69 §.85 1.36 11.02 12.74 1.35 4.60
10 2.98 T.17 1.60 .76 5.72 1.32 5.29
11 Z.67 3.75 2.09 T.67 4§ .46 1.87 3.19
12 ign 3.52 1.86 B.33 1.63 1.53 2.71
13 2.26 2.80 4.10 2.91 T 54 0.92 5.26
Hean 255 . B5 2.72 626 H.05 1.33 3.68
RE 1.32 2.49 1.23 1.74 . 5,08 99 L.&54

The bettom row in Table 1 presemts the MAPEs for the entire country
(EF). The gimulated values for the country were obtained as totals (or

15




averages) of the regional simulated values. The MAPEs ranged from 0.99% to

5.08%.

The sigmlated apd the arooal values of the pational variables are

presented graphically in Figures 1-G.

16
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Figure 5. GR0S3 DOMESTIC FRODUDT DEFLATOR
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Concluding Remarks

This paper presents an initial attempt at building a multiregional
econometric model for the Philippines. The wultiregional model is of the
top—down variety. The dymamic simulation showed errors that are within
vurrent medelling standards except ihe money wage variable. Two things that
can be dome here Ine’ufa  (a) rechesking thé ware rate data and (k)

respecifying the wage equation to irclude the “stieckiness" of wag: hehaviar.

The main feature ol e wodel is that its siructure ensures that the

regional forecasts will be consistent with the national forecasts.

The obvious limitations of the current model include the fact that
there are mo bottom-up features and there are no inter-regional

interactions. Efforts toward removing these limitations are currently being

pursued. -
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