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Abgtract

This paper presents an empirical analysis of inflation in an
open cconomy. Using Philippine data, the paper firest
eetimates the variance of infiation using a standard ARCH
model end shows that periods of bhigh inflation are succeeded
by pericds of high volatility. Next, the sources of
inflation are Enalyzed ueing o macroeconomic vector
autoregression model. The varilance decompoesition attenpts
Lo determine whether the Fisosl view or the BOP viaw of
inflation holds for the Philippines. It is shown that the
BOF view holde but thie result is not sufficient to gay that
the former is unimportant in the inflation process.



sources and Variability of Inflation
in an Open Economy

I. Inmtroduction

: One of the central variables in macroeconcmic policy
debates ie the inflation rate. The importsnce of thie
variable stems from the feact that inflation messures the
relative price of present versus futurs commodities,
Unzertainty in future prices affects present consumnptlon
behsvior and therefore influences the manner by which
regources are temporally aliocated, An issue fregquently
addreseed in theoretical discussions is the welfare
implication of inflation. Traditlonal stesdy ctate models
ehow that inflation has little or no effect at all in most
real variables. Yet, these models demonstrate that even

With perfect anticipation inflstion can lesd o weifare

losses Tor individuals,!

In veality, inflatlion moves lrregulsrly and mev at
certain periods be unanticipated. Unanticipated jumps in
the price level are, for individuals, periods of uncertainty
where the poesibilitles of such losees are perhaps more

immense than those prediected by models sssuming perfect

Bailey (1856) firet proposed messures of the welfare
effects ¢f steady inflation using the consumer gurplus
approach. This spawned the inflstion tex literature.



foreslght. This weakness of stesdy ptate models analvzing

inflation wae recognized by Marty (1976).

Changes in the money stock, the exchange rste or
intermediate input prices all influence the general price
level. However, a once-and-for-all movement in these
variables by themeslvce counct explain persistent

iInflation.?

i1t is guite ensy to recognize that stabllization
policies which are themeelves anti-inflation devices, do
influence the inflation process. It is however analytically
difficult to exrplsin which of theese stabilization pollcies
contribute more to inflation varlation., For open economies
1ike the Philippines. the analytical distinction gete
blurred as exchange rate policy ig olosely linked mith

TiEcal and monetary mansgement.

There are ssversl notlong as to the causes of
inflation. The fiescal approach $o inflatior baplcsily views
monetary growth as the source of inflation., Further
deconposing monetary growth, the ultimate source of

inflation would be the exogenous Tiscal deficit., This view

of inflation does not sesem to track the infistlon pattern of

iProtracted inflation though does occur with a
contilnued devalustion or extended money growth both of which
are policy directed,




bighly open econories and countries which try to solve BOP

difficulties through hetercdox adjuetment programs.

In this literature, researchers snalyzing inflatlion in
thesse countries instead believe that while monetary growth
alsoc Sontrilbutes to price movesmente, the infiatlon patterns
exprerienced can be lorgel; cttribated to either the pominal
Exch&ngeﬂrate movenent or the incomes pollicles Ghat
accompany & heterodox adjusiment program. The BOP view
palnteins that the exchange rate 1s the main casuse of
infiation, Inflastionary episodes due to axchange rate
adjustmenie occcur when a nomlasl devalustion is accompenied
by & passive monetary policy etence. For some Latin
Americeh conntrieg like Brazil snd Avgentina, the
unguatainability of wage-price controle after a certaln
period is believed to have led to iufistion inatabllity

(Eiguel and Liviatan, 1880).

This paper addresges the epmpirical lssues surrounding
the theoretical discussiong oca inflaticn within the
Philippine petitinz. While the Fhiliprines snd eome Laltin
American countries pulfer from s severe forelign exchange
conetraint, they differ in the manner by which probleme of
infleticr instsblllty emanating from this constralnt are
addreseed. The Thilippines did not rely oh incomes pollicles
e an &djustment mechaniem and anti-inflation device.

Overall macroeconomic policy however is used to impose



inflation diecipline Throusgh monetayy managem=nt snd the
maintenance of a particulasr exchange rate given a sufficient
flow of forelgn resources.? Whether monetary growth or
eXchange rate movemente contribute more to the inflation
Process 1f an empirical guestion. This paper 1s an sttempt
to determine whethepr the fiscal view opr the BOP view of

infistion holde for Lie TLilippines,

The eecond eectlon givee & brief hietory of Philippine
inflation. The third sectlon presents the empirical portio-
of the paper. The variance of Philippine inflation ie
egtimated ueing & standard autoregressive conditional
heteroscedagticity {ABCE) regresslon technigue dus to Engle
(1382). HNext, the dynamic relatlionships between inflation
and othar macroeconomic varisblee are sxplored using an
enpiricsal methodology adoepted in Montilel (1388) whewe 5 “act
oI whether the fiscal view or the BOP view holds in
Argentina, Brazil and Israel, In the mrocedure uged, the
forecast error varlance of infisticn 1s decomposed using =
macroeconomlc Veotor autoregression (VAR model to YWind ouoi
the relative degrees o which svogenous componente of otker

variablee influence inflaticon, The fourth section

concludes .

It should be noted that insuffilcient foreign resources
contribute to high infiation but doess not explain inflation
Patterns.




II. Philippine Inflation Experience

The Fhilippinee hae a long history of import and
exchange conirele, These controls were thought to
conplemeint an import substitnting industrialization strategy
in the 19502 until the end of the 1860s. Throughout this
pericd, contrel measelrep restricted selected imports
{MEﬂﬂlﬂEEF and intermediate inputs) to available foreign
éxchange receipts. Deapite this, the current account was
consistently in deficit ase importe cutstripped exporte. The
failure of conircls exerted preesure on the balance of
paymenve. The consclous effecrt té defend the exchangs rate
in effect, forced a devaluation in 1852 but did not cause
serious economic dislocation. It In fact rectified a BOP
imDalance ae exporte of agricultural goods were stimnlated,
The Thillippines did pot suffer a slowiown or double Zigit
inflation because the industrial structure as yei was wol go
dependent on imported inputs. It was also & guiet era of

relatlvely low o0il prices.

The Iinternationsl sconomic anvironment dramaticnlly
changed with the cnset of & world recessicn in the 708 and
as 0il prices increased. A devaluation in 1970 reliewved the
Pressure temporarily. As a way of coping with & volatile
external envircnment Iin the 183TDs, the Fhilippines relied
hesvily on Iforelighn Dorrowings to finance growth without

undertaking corresponding structural adjustments



particularly in the price of its currency. Inflation
discipliine at that time was imposed weilng a combinasion of
the enforced exchange rate regime and socombodating short-

run stabllizaticon policien,

4 "growth through foreign debt” stretegy is
unsudtalnable withovt? ev* i-ient structural change. Aes &
result, the Philippines exparisnced ite fourth balance—of-
payments crisis in 1983, The episcde of high inflation wae
Preceded by a Iorced float of the exchange rate =nd severe
regtrictione on credit creation. By this time, more
difficulties were encountered zs the Philippines experisnced
negative growth rates for the first time in ite history.
During the last half of this decads, the Philiprines
axperienced wild swinge in the price level snd undertosk
stablilization programs to oontrol the rate of infistion., T
to the present, authoritiees are having difficulties in

containing inflstion,

I11. Empirical Anslyeils

A. The Variance of Infliction

T

The volatility of inflation ies measured using sn ARCH
model, Thie sconometric procedure relaxes the aseuaption of
conetant uvnconditicnal varilance of ordinary least sqQuaras

(OL3) regresgion and makes n distinction betwesn the




conditional and vneopditional variance {See Appendix A for &

description of the method).

A rediuced form equation for inflation ie used in this
pap&r fnﬁ the result presentsd 1n Table 1 was selected from
& nuaber of gpeciflcatilons after experimentling with lag
lengths on the depstndent varisble.t

-

The percentage rate of change ¢f the GEF def ator whe
nead as the inflation variable and is computed as the first
difference of the deflator’'s logarithm. The exogenous
variableg are the lagged valusg of the percentage rates of
change of narrow morey {(m), exchange rate (x} and real GHEP
(y). The wage rate was not lncluded becsuse the Phillppines
hag & long hietory of legisisted wages whlch continue up ¢
the preegent time. A& dummy variable wes houwever included for
vears where GNF growth was negative. The £inal cholice was
made based on the highest adjusted REZ, The QL5 result of the
final model is shown in the firet column of table 1. The

agtimatlon 1s for the period 1350 o 13RL.

Values in parentheeis are t-ratics, ALl siope
coelficlents are significant &t the 17 percent level except
for the pecond leg of the inflation rate. Following

conventiconal procedures described in Appendlx A, This Finml

— -

iThis rednced fors sauaticn may be viewed A8 reduced
forn derived from some structural model.

=



squation was tesied for the presence of ARCH effects. An
application of the Lagrange muliiplier test for different
orders of the ARCH process wae conductead. The test reveals
the presence of ARCH affects only of the first order =g
shosn by the Chl-sguare statiesic. Thie is ghown below:

el = 0.0013 + 0.3707e%
(2.3907) (2.4900)

HE = 0.1371 K = 431 Chi-gguared(1} = 5.624

The parameter estimates in thies eguation are
slgnificant a% the 5% level. GSscond and higher order tests

which yielded no evidence of ARCH effects are not shown.

The second column of Table 1 showe the estimate of the
same gpecification which recognizes the presence of first
ordey ARCH effects. The resulte show significant
improvemente over the OLE estimatss. Tarsmeter cetimates
(oo and @1} in the varishce equation are also highly

gignificant.




Table 1
1S and ARCH Eetimetes of Infimtion

OLS ARCH

constant —g.5187 -3.0070
{—0.BB3T) [=0.5838)

DE=3 . 2808 0, 44839
g (1,.8576) £4.3881)
pt-2 G.O8YZ 0.I222
{0.5518) 1. 23%3)

o XE-l 0.108% 0.0651
Y.78313 [2.07103

mi=1 0.2523 v 0. 2352
{2.26058) (3.913517

Yi=1| 1.08706 f.3813
{Z.U483) (3.1883)

¥i-2 —-{.4E80 -0,1400
{(=1.26%0) (5. 5822}

dAum B ATET 0.14Z6
£2.8388) [4.55684)

o - . O00s
(2.39377

1 - 9.59862
2 ,3854)

adj R2 0. 8067 D.5180
e 1.6532 1.832¢

& derivative result of the ABRCH procedure is &n
estimate of the inflation rate s variapce for the sample
paricd, Thie ie ehown grarphically for the period 1350 e
1880, From the graph, the varlance of inflation seems Y0

follow the historical patterns of Poilippine inflatlion.
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noresses of the wvarisrce in 1852, 1954 and 1965
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Except for these spikes, nne can see that 1830 to 1863
iz & period of low volatility of inflation. The next two
decades were however highly voletile periods The wvarisncs
of inflation pesaked during the wvears after tha oll orisis=
(1873) and after the fourth belance of payments crisis
£1983)., TrHis result preszentz no evidence of high
variability during high inflation episodes a% elugidazted in

Friedman (1977}, Instead, the uncertainty appears after two

bt Ehree years,

B, Sounrees of Variation

This secticn explores the dynamic relationships between

inflation and other important varisbies in the system ihat




are believed to influence the Philippine inflationary
pattern. A macroeconcuic VAR model is nongtructed and used
in decomposing the forecast error variance of inflatiom.
Error variarce deccamposition i2 a meihod by which one Ccan
ghow the relative importance of wariazbles in influencing the
movenents of other variables in the system. A particular
variable should contribuite more to the forecast errvor
varisnce of the variable of interest the more it exhibits

variability in the sample pericd. VAR estimation is

desoribed in Appeandix B (See also Sims. 1380).

As mentioned in the first section. the objsctive of
this modeling exercise ie to test the competing views as to
the causes of inflation. In this model therefore, the
ryaganone components of twe basic variables, monstary growth
and exchange depreciation, arz assumed to affect the

irPlation rate. To avoid possible mlus-specif

igation, incons
growth is included in the model. A4s in ths ARCH model, the
wage rate was not included for the zame reasons stated
shows., The varisbles of the system then are the growil
rates of warroy money (m), exchesnge rate (x) and real GiF

{v¥)} and the GHF deflator (m}). An exogenous timce trend was

inoluded in the systen.

A VAR syster may be described by the following set of

equations:



2 g9y = AlLdg, 4 + v, ; A(L) = Ag + AL + A LT 4+
Slugr = 0
E{utusa = 0 3 t &=
Efqtu;} = 0 4 t £ B
E{utué} = - F

where g+ is an nxl vector of variszbles, u: is the nxl error
vectar, L iz a lag operator and haz the property thatb
Lexe=xt-k. For this paper, a First order VAR model was
eztimated. The choice of- this lag lenghh wz=s bazed on

Abaike sz information criterion (ATC).F

The VAR svztem was used to make 7 zeven vear ahead
formcast for this wvariasbles. The forecast error variance of
the inflation Sate {p) is then dascowposad ints innawvations
ittributed te itsel!f and to other wvarishles ¥y, x acd E. The
resnlts are shown in Table 2 below. The sveten was
ezcimated for different orderings to observe the sensitivity

of the results to this statistierasl procedure. -

5The AIC ohooses the lag length whichk minimizes the
grantity [Hlogfdet Zx) + EZnZk]. H iz the zmample sglze, n i=
the dimension of the vector g, k 1s the order of the VAR )
madel and T iz the covariance matrix oF the residuals. The
geccnd terz may be thoueght of as 8 penalty paranstear 25 lag
l=ngth increases.




Table 2
Forecast Error
Variance Decompoeition of
the Infiation Rate

L' M i} =3 B ¥ b3 =
it} 1482 2.34  1.54 @ir.98' D.oB 3718 1.56 81 1m
2y 10.02 20.50 13.97 55.50] 14.88 15.02 13.%2 55.5p0
1 9.83 21.27 14.13 54.72] 14.80 15.66 14.81 354.77
41 .83 21.35 14,14 54.65| 14.78 15.866 14.91 54.6B
| 9.82 21.37 14.18 54,61 14.81 15.B%5 14.92 54.61
6] 9.82 21.37 14.19 S54.60| 14.82 15.65 14.92 E4.BD
Tl 9.82 21,37 14.1% 54.60| 14.32 15.65% 14.97 =4 EBD

.\-\-\- —

1 ¥ ] X =3 - 4 ¥ m =
T-14-92 12 .33 1.38 31.15; 7.50 * 9,78 1.54 Bi,1B
=} I002° 20,88 13.58 B5.50; 2287  7.84 13,97 B% Ep
3| 9.81 20.85 14,81 54.72] 23.38 T7.T2 14.18 54.72
41 '9.83 20.58.14.91 54.68| 23.48 T.70 14.i4 sLigB
5| ©.82 20.64 14.32 53.51) %3.49 T.71 14.18 54 B1
Bl '8.82° 20.64 14.892 54.80] 23,48 7.70 14.19 54.60
7] 9.82 20.64 14.92 54.60| 23.48 T.70 14.18 54.50

-t m ¥ =} = X ¥ P
i} 7.50 0.11 11.%¥9° 81.18] ©0.06 7.55 1i.19 81.18
2] 22,87 13.89 T7.82 S5:50| 14.88 9i.v9 T HE ‘Bz a0
31 28.36 13.96 T7.92 D54.72| 14.80 22.53 - T.94 ‘Bi .79
4f 23.48 13.9% 7.92 54.66| 14.76 22.55 7.92 b54.56
5| 23.48 13.98 T7.91 54.581| 14.81 22.65 7. 91 K4 61
Bl 23.48 12.98 7.91 52.60] 14.8B2 22.65 T7.81 S4.60
7{ 23.48 13,89 T7.91 54.60| 14,827 22.65 T.91 54.80

The firet thing to notice ie that the effect of
inflation’s own lnnovation for the seven vear period does
not gc oelow 50 percent but a drastic decline -ds geern in the
gecond periocd from 81 percent to 55 percent. For the firet
year, the effect of supply shooke are larger than monetary
or exchange rate imnovations bui declines as the foreoast
horizon increasee to five pericds. On the othey hand, the

innovations due to x and m are steadily incresping.

€4l



The regults are not 5o sengitive to the ordering of tThe
variables with respect 1o the effects of innovaticns in x
and m. Except Tor the ordering v-m—~xX-p, the contribution of
X iwmovatione in the varisnce of p are higher than those of

o for the whole forecset periag.

IV. Concluding Hemarks

The estimstes of Philippine Inflation variance ahow
that from 1270 onwards, inflatlon was highly wolatils afier
relatively guiet pericds in the 508 and 60s. A cloeer
exsmination of the reeulte show that from 1970 cnwards,
periods of high 1nflation were succesdsd by perlodse of
Eregter uncerteinty,., Thiz iz manifcelied by the relatlvely
igher variancs estimates two to Three yesre after high
inflaticon years. This resdlt presente no evidense of high

inflation varisnce during aigh inflation perliode.

The emplrical rgﬂmlts of thie paper on the sources of
Infiation confirm th% views of most =academic economists in
the Philippines of the slgnificsnce of the exchange rate in
influencing the Inflation procese. The excnange rate
deprecistion explaine a larger proportion of the error
variance than does money or income growth., The findings of
this paper support The BOF vlew more than the fiscal wiew of
inflatlon. From these regulis however, ole cannot say that

the figscal espect of Iinflatlion 1l unimpoHbrisant.




AFPERDIE A
ARCH Estimatlion

The estimate of the wariance of inflation presented in
the text makes uee of o ARCH model (Ergle, 1882), Thils
econometrioe procedure avoide the spsumption of constant
waconditional variance of ordinary least squares (OL3)
regrcaﬂaah and makes a distinction between the condltionsl

and unconditionsl variance.
The £implest forenlation of an ARCH model expresszes the

eafndlitional varlance a8 & linesr furnction of past sguared
reglidoals as followe:

Al) v |, , - Bix.B. hy)

Pl"’:' 4] = 1 I E_-.E A -'2 i + &E
e s 7 o Ui i A T T it b= e i
Adl S = Ty — utﬁ

whare vt 18 the dependent wariabls, x: is a veotor of
edplanatory variables included in ths information set Qu-1,
&t ig the disturbance term of the regression (Al}. hr ie
the conditional variance expresssed in equaticn (AZ} and p is
the order of the ARCE process. The ARUH regreceilon
sgtinates the parameter vectors o and P using maximum
likelihoocd techniques outlined in Engle {(1882).

The determination of ARCE effects uses a
heteroscedasticity test developed by Breusch and Pagan, The
procedure ie based on the Lagrange Multiplier (LM} test on
the well hypothesls:

15



18

It was shown by Engle thet the LM statistic cen be
calcoulated by computing the OLS reslduale et, sguaring them
(etZ} and regressing on ite past valuee:

The LM statistic is equal to the R2 of this regression
muitiplied by the sample size and is distributed as Chi-
equare with p degrees of freedom. (See Maddala, 1530)




AFFENMDIX B
Yariance Decompositicn using VAR

Vector Autoregreession (VAR) models may be used as an
alternative forecssting method to structursl
malroegonometric modele. They have however besn uged
extenelively in testing for exogeneity by examining either
the impulee response functione or the decompopition of the
forecast error varilances of varishles. The latter is
diecugesed in this Appendix.t

A VAR syetvem may be described by the foilowing et of
equations:

s = s L ! - " r S - E
IJl] I't B &[.“'rqt—l + .jt J &;\.L_' - P""':_. + A}.L + AEL +
Etut} =0
E{utuﬂj = 4 T o4 &

where qu is an nxi vector of variables, ut iz the nxl error
vector. L oig & lag operator and hae the property that
LEv=xr-x. A VAR aveten may be viewed g2 5 reduoced form

version of some structural macroeconometric ayetem.

Ggeuming the Wold decomposition theocrem appliies, the
VEOLOYr MmeVINng average (YHA) réepresentation of (Bl) can be

Britten as

'Rxamples of VAR applicstlons are Sime {(1580) and
Montlel (1888}, among otharg. For = discuselion of VAR
metbode, sea Hakklo and Morrie [i8584).



B2) 4, = B*{L}ut : B R SET - ACLIL]

x S
where B is a ratlonal polyvnomial materix.

The VAR procedure transforus the syvstem such that the
contenporanecus Covariance maitrix le normalized to the
identity matrix. The tranzformation makes uee of the
Choleek]l matrix, ¥, which is lower triangular snd
£ = ¥M-1M-1 (M-l ig alec lower triangulsyr}, Thus the eysten
oan be written ae:

B3} Hqt = ﬂ&fL}qt_l + ey

&t = Hut

E{Et] = E[Hut]

E{at9£j = EtHutu;H‘h = MEM = I
The equivalent VMA representation of (B3} is:

Ba3 . Bi{LYe B(LY = B {L}N v R

% : i
uti and eti are the innovations in qri and are e=aual only if
H=I (Superscripts are variable indices). The difference
between the two is due to the informetion =et un&&ﬁts
caloulate them. Thus for each variable in the aystem, (B1)
and {B3] vields respectively:

18




O SN SO PR o
.I:'I'-tI = g r:':l:_l.t|'-1.; l:ll-!t—?.' .: £ RBLl L
and

1 v
By T q; i ufq%iqt_.,qT_E }

S
Et- = ':J.t = !l'-\."—_.t.il-:.t: qt—l1qf 2 :'

n o e n-1
ET-' - qt E{r:..tjqb :q-t' 3 * :-'r:Lh :qt_llqt_z .}

Hotice that ut ie the prediction error using only paet
valuss of g while eri in additicon, includes current valuneg
of tha j wvariables Tor j « 1. For uv, ths ordering of the
variables ln she vector g does not matier. On the other
hend, =+ ie not inverisnt to The ordsring of the system
because of the transformation using the Choleskl
deccmpogition. Diffarent orderings generate different Ms
and therefore different lnformation sete for each of the
elemant of the veotor et.

To look at the decomeselticn of &8 one glen Icrecuat
error variance oFf A vwarisble, the 1th row of (B4) at time
t+1 im

TOnEL a=1"&=

The forecget errar i thnen:

i i g
(Qyy1™ BeQiyqd = 2

After noting that E{eis: ¥ = I, the one step abead
forecsst arror varisnce is caloulgted:



&
Bolgi,q~ Bydi,4)” = Z,0,0by

Each term of the summation on the right hand side
{bii}2 ie the contribution of the innmovations in wvarlable J
on the one gtep ahead pavoraed predlotion evror in the
variable 1. The one step Iorscast error varlauce {(in

percent) in the ith variable due to &n innovation in

variable j iep therefore:

(527 13
54 = & ¥ 1F .
W and Z3=aPyey T F
-ﬂ-‘j:l{bu }

The result cen bhe generalized for a k-step ahead

foreaast:
—E-3 .bi“ A
8. woee TEER R 2 0 i3 _
Dyix © sb gE-1, 1772 sud  E o 4Diy, =1
j=1"e=0""8

Table 2 in the text suowe the cownputsd D =anly for the
icflation rete based on dlifferent oxderxings ol The varlablis
in the svaten and for a ten year ahesd forecast,
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