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DOES THE INDONESIAN STOCK MARKET PROVIDE A
GOOD HEDGE AGAINST INFLATION? EVIDENCE FROM
THE PRE-1997 FINANCIAL TURMOIL

M. Shabri Abd. Majid

This study explores the relationship between readksreturns and inflationary
trends in the Indonesian economy during the prezXBfancial crisis period. It
attempts to test the relationship between reaksteturns and inflation in the
light of: (i) the Fisher hypothesis that asserts itdependence of real stock
returns and inflation, and (ii) Fama’s (1981) proaffect framework which
states that the negative real stock returns-ioftais indirectly explained by a
negative real economic activity-inflation and aipes real stock returns-real
economic activity relationship. A negative relasbip between real
stock-returns and inflationary trends is recordBuls finding is contradictory
with the Fisher hypothesis which implies that thednesian stock market does
not provide a good hedge against inflation. Famagy hypothesis was found
unable to explain in its entirety the negative tieteship between real stock
returns and inflation in the Indonesian stock marke positive relationship
between real economic activity and inflation, andhegative relationship
between real stock returns and real economic &ctivere recorded. This
result shows a consistency with the Mundell-Tobjipdihesis.

1. INTRODUCTION
There have been rigorous empirical studies ongbeei of stocks being

a better heddeagainst inflation. The notion that stocks presemal
value regardless of the inflation rate fluctuatiemsonsistent with the

" Department of Economics, Kulliyyah of Economicsdaklanagement Sciences,
International Islamic University, Malaysia.

1 A hedge investment is one that contains two oremmmponents. As the market
conditions change, the change in the value of dribese parts at least partially offsets
the change in the other component; if the changmeof the two positions offsets the
other exactly, it is a perfect hedge. For examplgirig a stock and selling short the
same stock would create a perfect hedge becausgheastock rises in value, the
increase in the long position would exactly be efffby a fall in value of the short
position (French, 1989, p. 419).
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classical investment theories found in Day (198%4) ®arshall (1992).
However, progressive empirical studies in developedntries have
documented that expected inflation, unexpecteatiofh and changes in
expected inflation were all negatively related tock returns which
appear contrary to both economic theory and comseosé.

In the light of the Fisher hypothesis, real stoaturns are
independent of inflationary expectations. This edse¢hat nominal asset
returns should be positively related to both expecind unexpected
inflation. The Philips curve shows that a negatemationship between
the unemployment rate and the rate of inflation liegpa positive
association between inflation and real economidviact Therefore,
stock returns that were positively correlated wiéhl economic activity,
in turn, are expected to show a positive associatith inflation. The
positive relation between stock returns and unewggecinflation
suggests that common stocks are good hedges agaiesipected
inflation.

There are a number of theories to elucidate thathegreal stock
returns-inflation relationship. For example, Chtitrat al. (1997) have
adopted Fama's (1981) model to explain the abdegiarship through
a hypothesized chain of macroeconomic linkagestthae their basis in
the money-demand theory and the quantity theompafey. Geske and
Roll (1983), Kaul (1987 and 1990), Marshall (1992)d Graham
(1996) have explored the role of the monetary sdntorder to explain
this perplexing negative relationship between stetkrns and inflation.
They found that the relationship varies over tima isystematic manner
depending on the influence of money demand andlgdiggtors. Unlike
Geske and Roll (1983), Kaul (1987 and 1990), Mdtsti®92), and
Graham (1996), Hamburger and Zwick (1981) consilef®th
monetary and fiscal policies in describing the niegareal stock
returns-inflation relationship.

Generally, the previous empirical studies docuneemigative real
stock returns-inflation relationship, implying thithe stock market is not
a good hedge against inflation. However, Ram andn&gr (1983)

2 Studies on developed countries include Fama (19883; and 1990), Fama and
Gibbons (1982), Geske and Roll (1983), Gultekind@®and 1983b), Kaul (1987 and
1990), Solnik (1973 and 1983), Boeckh and Coghl®82) and Malkiel (1982).
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adopted the Mundell-Tobin hypothesis as an alter@ab Fama's proxy
hypothesis in delineating the negative relationdigween real stock
returns and inflation. Fama's proxy hypothesisnetathat the negative
real stock returns-inflation is indirectly explathdy a negative real
economic activity-inflation and a positive real &Ko returns-real
economic activity relationship. In the Mundell-Tabhypothesis, an
increase in the expected rate of inflation causper#olio substitution
from money to financial assets, which will redube teal returns on
such assets (for example, stocks). This reductioreal interest will
stimulate real economic activity. Therefore, acamydto Mundell's
hypothesis, one would expect a positive relatigndietween inflation
and economic activity and a negative relationshepsMeen real stock
returns and economic activity.

Modigliani and Cohn (1982a) adopt the theory oioradl valuation
to explain the negative relationship between reatks returns and
inflation. This theory contends that the low valak stocks during
periods of high inflation is the result of a faduof investors to adjust
corporate profits to the inflation premium compotserof interest
expense (which they argue represents a returnpfataather than an
expense) and of the capitalization of corporatdifgrat the nominal rate
(rather than the theoretically correct real rafephterest.

Wahlroos and Berglund (1986) also find a significaregative
relationship when stock returns were regressecherrdte of inflation.
Bulmash (1991) says that this negative stock returfiation
relationship is indicated by the negative slopingrve where the
steepness of the slope depends on the magnitudaooky supply
changes.

The relationship between real stock returns anltioh is further
explained by Day (1984) by using a multi-period mmmy with
production. He finds that the expected real ret@xsected inflation
relationship depends on the form of the economigslyction function
and investor preferences. When the production fancexhibits
stochastic constant returns to scale, the negatation between
expected real returns and expected inflation isudwnted. Bulmash

® Ram and Spencer. 1983. Stock Returns, Real Agtiviiflation, and Money:
CommentAmerican Economic Review3: p. 463.
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(1991), on the other hand, adopts the quantity ohey equation, i.e.
MV = PY, to explain the stock returns-inflation agbnship® He

argues that if M (nominal money growth) does notasmemodate
changes in Y (output) as a proxy of real econonaiivaly, P (price)

will go up because changes in nominal money susgigliyal changes in
inflation, then Y will have to go down, thereby gigely affecting

stock prices.

Although researchers adopt different economic tiesordifferent
measures of inflation expectatiGrnsnd different econometric models
to delineate the relationship between stock retamd inflation, they
generally find that stock markets in developed ecoies are no longer
a good hedge against inflation. This phenomenon ofs,course,
troublesome since it consistently appears to refgmh economic
theories and common sense. The consistent empifiicdings for
developed economies motivate a similar study fdess developed
economy by taking Indonesia as a case study. Tob#dw of our
knowledge, no study has been done in this areah®rindonesian
stock market. As for the relationship between stoekurns and
inflation for developing countries, only two stuslibave been realised:
one on the Philippines case by Gultekin (1983a) ttwedother on the
Indian stock market by Chatratkt al (1997). Unfortunately, their
studies have many shortcomings. The former igndhes role of
expected and unexpected inflation in the model loa Philippines
economy, while the latter employs a too small sargike of data,
from 1984 to 1996. Again, deficiencies in the poen studies provide
additional motivation for this work which intend® tcover the
shortfalls mentioned earlier.

* There are many explanations of this theory. Famneple, see Froyen, R. T. (1996).
We find that under the condition assumed, the peeel varies (1) directly with the
quantity of money (M), (2) directly with the veldogiof its circulation (V), and (3)
inversely with the volume of trade done by it (The first of these relations is worth
emphasis. It constitutes the Quantity Theory of Bjon

® There are, at least, five major approaches the¢ heen adopted by economists to
measure inflationary trends, namely [i] contempyriaflation (Gultekin, 1983a), [ii]
Auto-Regressive Integrated Moving Average (ARIM&hatrathet.al, 1987 and Kaul,
1990), [iii] short-term interest rates on defauld discount bonds (Fama, 1981 and
Solnik, 1983), [iv] money-supply and real activligsed prediction (Schwert, 1990),
and [v] data from the Livingston surveys of expéotes (Gultekin, 1983b and
Hasbrouck, 1984).
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There is, therefore, a growing need to addressgtiestion as to
whether the Indonesian stock market provides actifie hedge against
inflation. Does the behaviour of the Indonesiarcistmarket coincide
with the findings in developed countries? Is thedmesian stock market
in line with the Fisher hypothesis? Is the stockkatof the country a
good hedge against inflation? Does Fama's proxypthgsis explain the
real stock returns-inflation relationship for tmelbnesian stock market?

To answer the above questions, the paper aims at:

(1) Examining the relationship between real stock returand
inflationary trends in the Indonesian stock maritegreby testing
the generalized Fisher hypothesis that real stostirms are
independent of inflationary expectations,

(2) Testing Fama's Proxy hypothesis which states leahégative real
stock returns-inflation relationship is indirectgxplained by a
negative inflation-real activity relationship and positive real
activity-stock returns relationship.

(3) Exploring whether Fama's proxy effect is strongugioto explain
the negative stock returns-inflation relationship.

The above questions need to be solved since thendésihn
economy has recently been subject to several mesmswhich are
increasingly opening it to foreign investment. Asesult, institutional
investors from developed countries such as AmeEcappe and Asian
developed countries were attracted to this markée spectacular
performance of the Indonesian stock market befoee1997 financial
crisis period may be related to inflation. Over 1883: Q3 to 1997: Q2
period, the Jakarta Composite Index (JCI) rose piparfrom
approximately less than 100 to over 700, whileaitddin, on average,
fluctuated from 4.0 to 20.1%.

The findings of this paper are expected to have omant
consequences for policymakers, international furehagers and other
institutional investors who seek to enter the Irekian stock market for
diversification purposes.

® These particular economic data are retrieved fB@tastream
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The rest of the paper is organized in the followsegjuence: in the
next section, the hypotheses are stated. The matigydand data on
which the analysis is based are presented in se@ioSection 4
discusses the results and implications of the palpastly, section 6
concludes the paper.

2. STATEMENT OF THE HYPOTHESES

Since the late 1960s and early 1970s, stock marketdeveloped
countries have been found to be no longer an efeedtedge against
inflation (Malkiel, 1982 and Boeckh and Coghlan82Q Many studies
have documented that actual, expected and unexpatdtation are all
negatively related to stock returhdhis empirical evidences appears
contradicting to both economic theories and econmsense. Based on
the previous empirical findings, the study expesitanges in inflation
rates to have a significant negative relation arclstreturns, thereby
contradicting the Fisher hypothesis. The negativeksreturns-inflation
relation is expected to be strong enough to beagxgdl by Fama's proxy
hypothesis.

3. METHODOLOGY AND DATA
3.1. Testing the Fisher Hypothesis

In this study, we divide inflation into three typextual, expected and
unexpected. Based on this, three econometric madelsormulated to

test the real stock returns relationship to eaple tyf inflation. The first

model is between stock returns and actual inflagenin Graham's
(1996) and Chatratét als. (1997):

SR - INFy = Bot BulINFO+ € «ooeveeeeee e ee e (3. 1)

Where SR; and INF; are the nominal stock returns and the
actual/contemporaneous rate of inflation over mktrjogespectively. The
difference of SR; - INF; represents real (or inflation adjusted) returns
andg; is the error random term.

" Some of the studies which find that stock retemesnegatively related to inflationary
trends are: Fama (1981); Geske and Roll (1983);ziHga and Mishkin (1984);
Wahlroos and Berglund (1986); and Chatritll (1997).
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The second model is between stock returns and &ghatflation as
in Gultekin (1983a and 1983b), Solnik (1983), Leninand Solt (1986),
Wahlroos and Berglund (1986), and Kaul (1987), Gtiaet al. (1997).
The model is presented as follows:

SR - INF; = Bo+ BaE(NF{ | @-1) € vvveeeeeereeeeeeeeeenn . (3.2)

WhereE(INF+) denotes the expected inflation rate at the tirmed
@ -1is the information set available to investors aténd of period-1.

The third model presents tests of the relationdfepveen stock
returns and both expected and unexpected inflaignin Gultekin
(1983a and 1983b), Geske and Roll (1983), Soln888), Wahlroos
and Berglund (1986), Leonard and Solt (1986), artdt@thet al.
(1997):

SR - INF{ =Bo + B2E(INF¢ | @-1) + Bs{INF{ - E(INF{| @.1)} +& (3. 3a)
However, model (3.3a) may be simplified as follows:
SR - INF; =Bo + B2E(INF¢ | @-1) +BsUE(INF¢) +& ..oooeennnn.. (3. 3b)

where the unexpected inflation rate, which is repréed byJE(INF,),
is defined as the difference between the actual expebcted rates of
inflation,

{INF¢ - E(INF¢ | @t-1)}.

For the first two equations (3. 1) and (3. 2)B.fand 3, coefficients
equal to zero, the results will be consistent Wit Fisher hypothesis
which states that the real rate of returns on commstocks are
independent of inflation rates. This implies thia¢ tstock market is a
perfect hedge against actual inflation and expectaflation
respectively. Meanwhile, thfg, = 33 =0in the equation (3. 3a) or (3. 3b)
means that the asset in question is a perfect hegiyeast both expected
and unexpected inflation.
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3.2. Testing Fama's Proxy Hypothesis

As mentioned earlier, Fama's proxy hypothesis $hgsthe negative
relationship between stock returns and inflatiomtees around the
linkages between inflation and real activity, aredvieeen stock returns
and real activity. The first proposition of the logpesis is that there is
a negative relationship between inflation and m@dnomic activity.
The second is that there is a positive associdieiween real activity
and stock returns. These can individually be testedhe following
models:

k
INF¢ S 0o+ OGREA+i+& oo, (3. 4a)
i=-k
k
E(NF) =00+ O REA(+i+ € cooeeeeeeeeerrieeenn, (3. 4b)
i=-k
k
UE(INR) = 0o+ Oi REA(+i+ & covvvvviniinnnnnn. (3. 4¢)
i=-k
k
SR-INFy = o+ SREA{ +i+ Vi veeeeeeeeeeeeeeennn, (3.5)
i=-k

where REA; is the real economic activity that is proxied by tfeal
Gross Domestic Product (GDP), whie represents the error random
term. Leading, contemporaneous and lagging valuksthe real
economic activity are also incorporated in the nhode

In line with Chatrattet al. (1997), in models (3. 4a), (3. 4b), (3. 4c)
and (3. 5), we incorporate both leads anddagseal economic activity
due to the lack of prior evidence pertaining to tekationship between
real economic activity and inflation and real retin the Indonesian
stock market. Equations (3. 4a), (3. 4b), and (8 #st Fama's
proposition (1). The negative relationship betweéeitation and real
economic activity implies that somey's are significantly negative.
Equation (3. 5) tests for Fama's proposition (2j)exe a positive

8 In his studies, for instance, lbrahim (1999a aB89t) has also incorporated both
leads-lags to capture the effect of independernébkas on its dependent counterpart.



Indonesian Stock Market 79

relationship between real economic activity and seack return implies
that somed's are significantly positive.

Since Fama's proxy effect explanation is based woningirect
relationship between real stock returns and imdigtia single equation
treatment to equations (3. 4a), (3. 4b), (3. 4a0d &. 5) may yield
inconsistent estimates (Johnston, 1984; Harveyp;188d Chatratlet
al. 1997). To avoid this inconsistency in the estirmatethe relationship
between stock returns and the actual, expectedj@expected inflation,
the study adopts Chatragh al's (1997) two-step ordinary least squares
procedure. The models are as follows:

k
INF; Mo+ X M REA(T F &1t e (3. 6a)
i=-k
k
SR -INF; :60"'6_]_8” +ZGREA'{+1 FVE e (3 6b)
i=-k
k
E(INFy) =Ho+ X U REAwLL F &t covveieeiieeeiiieeeeei e (3. 7a)
i=-k
k
SR -INF; :60+6_|_8||t +26iREAt+l Ll | (3 7b)
i=-k
k
UE('NFt) =Ho t+ > Mi REAGIF &t coveeeeeeei i (3 88.)
i=-k
k
SR( 'INFt = 60 + 6_|_s|||t +Z 5] REAt+1 + (I)t ...................... (3 8b)
i=-k

For the last six equations (3. 6a), (3. 6b), (3, 7& 7b), (3. 8a)
and (3. 8b), inflation and real stock returns aegressed on the
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lagging, contemporaneous and leading values of e@nomic
activity. However, the differences between equati¢a) and (b), for
example between equations (3. 6a) and (3. 6hb), venere the
estimated residual from equation (3. 6a&), is included as an
independent variable in equation (3. 6b) represgnthe inflation
variable that is purged of the relationship betwe#tation and real
economic activity. For equations (3. 6b), (3. 7bg&3. 8b), thed
coefficients equal to zero, which will be considtesith Fama's proxy
hypothesis which states thagal stock returns and inflation rates are
independent once the impact of real economic dgtign inflation
has been controlled forThis means that if the persistence of the
negative relationship between inflation and realcktreturns still
exists even after controlling for the inflation-rezconomic activity
relationship, the results are inconsistent with B&&m proxy
hypothesis.

3.3. The Data

Fourteen years of quarterly changes in Consumee Pnidex (CPI) are
used as a proxy for inflation, and the Gross Doméatoduct (GDP) is
used as a proxy for real economic activitfyhe data for Indonesian
stock returns are calculated from the Jakarta Stexg&hange (JSX)
Composite Index® Analyses are made on the quarterly data for the
period from 1983: Q3 to 1997: Q2, that is the pbdefore the 1997
financial crisis.

Stock returns are expressed as a percentage eamng@dompany's
common stock investment for a given period and peotability ratio
measuring how well equity capital is employed (Fi&t al. 1993). The
nominal stock return is computed as follows:

SR = Log {(VO/(Vi 1)} woveeeeeeeeeee e, (3.9)

whereV, is the index value of stock at the end of quarendV; ., is
the index value of stock for the previous quartaa;¢ - 1.

® The data for the study are compiled fr@ratastreamand Statistical Bulletin of the
Central Bureau of Statisticshe Republic of Indonesia (on various issues)

9 The Jakarta Composite Index (JCI) is an equallighted index that covers 254
stocks listed on the Jakarta Stock Exchange (JSX).
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3.4. Expected and Unexpected Inflation Forecasts

In developed countries, researchers generally beeTteasury Bill
rate as a proxy for expected and unexpected iofiatThis could be
acceptable because inflation rates in those camtare relatively
constant almost all the time. However, in emergmgrkets like
Indonesia, inflation rates are relatively not camst Similar to Fama
and Gibbons (1982), Leonard and Solt (1986), Kal890Q) and
Chatrathet al. (1997), this study uses thfeuto-Regressive Integrated
Moving Averagg ARIMA) model to estimate expected inflation; and
the forecast errors as the unexpected componentnftdtion.'?
Another reason for using the ARIMA model in thisidy is that this
particular model can detect large variabilitiesrdfation rates, hence
achieve a greater predictability of the realizetlaition rate (Solnik,
1983).

4. EMPIRICAL RESULTS
4.1. Test for Stationarity

In order to obtain credible and robust results doy conventional

regression analysis, the data to be analyzed shbaldstationary
(Pankratz, 1983; Harvey, 1990; Guijarati, 1995). [&#ab shows the
Dickey-Fuller (DF) test statistics that test theg@nce of unit root test
(non-stationarity) for all time series data, whiate analyzed in this
study. In the test, if the null-hypothesisdis= 0, this indicates that the
unit root exists. Failure to reject the null-hypesis indicates no
statistical evidence for stationarity, while rejagtthe null-hypothesis
(accepting the alternative hypothesis) implies emcke for

stationarity.

M Interested readers may consult Fama and Gibbd®84)land Leonard and Solt
(1986) for details on different forecasting methoéiflation.

12 Otherwise known as Box-Jenkins (B-J), the ARIMAdets owe their popularity to

their tremendous success in forecasting time seff@sexample, Gujarati (1995) and
Pankratz (1983) found that, in many cases, thecésts obtained by this model are
more reliable than those obtained from the conweali econometric modeling,

particularly for short-term forecasts.
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Table 1: Dickey-Fuller Unit-Root Test.
Log Level First Differences
Variables Constant and | Constant and | Constant and | Constant and
No Trend Trend No Trend Trend
INF -5. 32431 -5. 4308 - -
JCI -2. 534 -2. 8700 -4. 1360 -4. 6153
REA 1. 3122 2.2330 -4, 2564 -4. 7234
Note:

INF is the rate of inflation computed from ConsurReice Index log (CPI/CRI,). The
Jakarta Composite Index is used as a proxy foksetarns, which is calculated by log
(JCIIICY . y). Finally, the REA or log (GDP/GQP) is the Gross Domestic Product
that is used as a proxy for the real economic @gtiln a Shazam's output, the optimal
lag order is automatically set (Shazam: Users' ieafee Manual, 1997).

* Represents significance at 1% level.

The Dickey-Fuller test statistics for regressiondels with constant and no trend and
with constant and trend are as follows:

Ay, =0, + Y, +ZTjAyt—j Vi
=

DY, = 0y + OY,y +O,T + ) T,Dy, ; +V,
j=1

Table 1 above shows that the inflation rate (INF¥tationary in the
log level either with constant and no trend regoes®r with constant
and trend regression models. The stock return (dad) real economic
activity (REA) are all non-stationary in the logvét. Nevertheless,
stationarity is achieved through the first differerfor both models.

4.2. The ARIMA Models for Expected and Unexpected riflation
Forecasts

As for the ARIMA models, we begin with the ident#ition stage, i.e.
identify the exact order of Auto-Regressive (AR), (ntegrated (1) q),
and order of Moving Average (MAJ].

The unit-root test results (Table 1) imply that taée of inflation is
stationary at the log level. Therefore, the ordemtegration is zero, |
(0). As such, there is no need to differentiategain in order to arrive at
stationarity. Since the inflation series is staéign only the Auto-
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Regressive Moving Average (ARMA)p( ¢ is implemented. After
identifying the | (0), the order of both Auto-Regsére (AR) and
Moving Average (MA) shall be determined.

Table 2: ARMA Models for Expected Inflation

Parameters Expected Inflation

0. 542%
AR (1) (5. 472)

-0. 3430~

AR (2) (-2. 6501)
-0. 1762

AR (3) (-1. 0443)
0. 9972

MA (1) (52. 1172)
0. 4322

MA (2) (32. 4543)

Constant (g' 22(3)%?
R’ 0. 4931

Skewness 0. 1561
Kurtosis 3.4313
J-B 18. 1062
D-W 2. 0501

Note:

J-B indicates the Jarque-Bera test for normality, whebD-W refers to the Durbin-
Watsond test.

The numbers in parentheses are the t-statisticeefting the null-hypotheses that the
coefficients are equal to zero.

* ** |ndicate significance at the 1% and 5% levels, eetpely.

Model ARMA (3, 2) Y: = n+ A Y1+t aYi o +03Y 3 + Bo &+ Blst—1+B2£t—2

Through a diagnostic process, an ARMA (3223 found to be the
best model in specifying expected and unexpectdthtion. The

13 Box-Pierce chi-square statistics are also compfaedRMA (1, 1), ARMA (1, 2),
ARMA (2, 1), ARMA (2, 2), ARMA (2, 3), ARMA (1, 3)ARMA (3, 1), ARMA (3,
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goodness of those chosen ARMA models is shown bdifiéal Box-
Pierce chi-square statistics where all residuatenfrthis model are
insignificant. This indicates that the residuateirthe optimum number
of lags chosen, AR=3 and MA=2, are white noise.

The other criteria for the fithess of a model andidated by the
computed values of Skewness and Kurtosis. The sdarethese should
be around 0 and 3 for a normal distribution of thesen mode¥? If we
look at these criteria, our results are not mugbadeng from the normal
or ideal values of 0 and 3. The computed valuesSkdéwness and
Kurtosis are 0.1561 and 3.4313, respectively. ThebDd-Watson
(D-W) d statistics (2.0501) indicate that in our modeéréhis no auto-
correlation among the disturbance terfhsFinally, based on the
normality test of Jarque-Bera (J-B), we find a Jddue of 18.1062,
which asymptotically does not reject the normadissumption for our
ARMA model. Having identified the appropriag d and g values,
estimation and forecasting steps are performed.

4.3. Real Stock Returns and Inflationary Trends
Table 3 provides the test results for the relatigndetween real stock
returns and inflation, thereby testing the geneeali Fisher hypothesis
which states that real stock returns are indepeandénnflationary
expectations.

Model 1. SR- INF, = By + Bi(INFy) + &

Model 2. SR-INF, = Bo+B.E(INF, | @) +&

Model 3. SR- INF; =P+ BE(INF,|@.1) - BUE(INF,) .&

4), ARMA (4, 4), and many others. Even though ti&iewness and Kurtosis values
are around 0 and 3, all these alternative modelsair white noise because some of the
Box-Pierce chi-square statistics are found sigaiftc

14 Guijarati, D.N., 1995Basic Econometricg™ Edition. New York: McGraw-Hill, Inc,

p. 773.

5 A simple way to test for serial correlation is feferring to the rule of thumb, where
if dis found to be close to 2 in application, one magume that there is no first order
auto-correlation, either positive or negative. $agarati, D. N. 1995, p. 423. Our
results are around this number.
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Table 3: Real Stock Returns and Inflationary Trends

Model | Constant INF E(INF,) |UE(INF) | Adj-R? F D-W
-0.2005 | -1.0017 - -
1 |(2142p |(2.717) ] _ | 0.0854|5.9301 | 1.9996
-1.2134 - 0.2959 -
2 |(-2.2111F _ (0.1954) _ 0.0004( 3.4531| 2.1984
-1.5921 - 0.6333 |-6.5782*
3 [-254015* | - [(0.8178) | (-4.1888)| 0-3129|8.6150 | 2.2824
Note:

The numbers in parentheses are the t-statisticeefing the null-hypothesis that the
coefficients are equal to zero. D-W refers to therdin-Watsond test and Adj-R
indicates the Adjusted®R

* and** represent a level of significance of 1% and 5%peetvely.

The above regression results are obtained frormtidels on the previous page.

Table 3 shows that the actual inflation coefficiévibdel 1) is found
to be negative and significant at 1%. This indisatkat real stock
returns are not independent of actual inflationjclwhs consistent with
Fama's hypothesis. As for expected and unexpenftion, only the
unanticipated portion of inflation is negativelygsificant at the 1%
level with real stock returns (Model 3). This findi that contradicts the
Fisher hypothesis, implies that the Indonesiankstoarket is not a good
hedge against inflation. It is similar to the fings of Chatratret al
(1997) and Solni#® (1983) for the Indian and Canadian economies in
particular. It is also in line with the latest esitte for the Pacific Basin
countries’ provided by Lee (1998) and the evidence for sévera
developed countries in genéfalGultekin, 1983a). However, this result

% In providing international evidence, his study lgmes the economies of nine
countries, namely USA, Japan, UK, Switzerland, EeanGermany, Netherlands,
Belgium, and Canada for the period from Januaryli#®7December 1980. Except for
Canada, all other countries showed a negativeioekitip between real stock returns
and expected and unexpected inflation.

™ In this study, Lee (1998) investigates four PacBiasin countries, namely Hong

Kong, Singapore, South Korea and Taiwan.

'8 In comparing with other previous findings, we hawée alert of the different types of
data used. In general, results are weaker with mhoahd quarterly data than with annual
data. One explanation for these weaker resultseiitgh volatility of most variables in

the short run. Most importantly, monthly and qudytelata may capture the effects of
economic variables on contemporaneous rather titarefinflation (Park, 1997).



86 Journal of Economic Cooperation

does not support the finding of Kaul (1987) for th8A and Canada for
the 1926-1940 period.

The Durbin-Watson (D-W)d statistics in Table 3 are all
insignificant. Hence, we do not reject the null-bggesis of having no
auto-correlation among the disturbance terms. Thiusied-B of
model (3), where real stock returns are regressebloth expected and
unexpected inflation, gives the highest Adjusteédvihich is 0.3129,
while the lowest Adjusted-%(0.0004) is given by model (2) where real
stock returns are regressed on expected inflalibis may indicate the
importance of separating inflation into expectedd annexpected
inflation. It is interesting to note that real dtoceturns are more
dependent on the actual and unexpected inflatitmerahan expected
inflation.

It should be noted that the present study, as agethose preceding
it, exhibits a rather low Adjusted?@ most of the stock return-inflation
models, nominal or real. Bulmash (1991) notes #vwan adding other
economic factors such as industrial production, eyosupply, real
economic activity and differences in intefgiroduced low Adjusted-
R? Our finding, however, supports the finding by Bkie and Coghlan
(1982).

4.4. Tests for Fama's Proxy Hypothesis

4.4.1. Testing the First Proposition of Fama's Bradypothesis: A
Negative Relationship between Inflation and Reabribonic
Activity

Table 4 below reports the results for the firstgagition of Fama's
proxy hypothesis. The finding from Table 3 indicatleat the Indonesian
stock market provides some support for the negatefationship
between real stock returns and both actual and pewted inflation.
This finding, actually, does not support Propositifl) of Fama's
hypothesis. Based on Table 4, the FPE-based smmifi models,
Model 1 and Model 2, show that actual and expedtdidtion are
regressed on one leading, contemporaneous anctpggiues of real
economic activity incorporated into the first aretend models. Then,

9 As proxies for unexpected inflation in the study¥ama (1981).
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unexpected inflation is regressed on twelve leadlagging and one
contemporaneous values of real economic activitg dptimal lead-lag
lengths that are incorporated in the model are dasethe Akaike's
(1969) Final Prediction Error (FPE) criterfSnso as to avoid the
inefficiency and biased parameter estimates frditrarily chosen lead-
lag lengths! However, all possible lead-lag combinations with a
minimum lead-lag length were also examifiédut the discussion only
focuses on the FPE-based specification.

Table 4: Testing the First Proposition of Fama's Poxy Hypothesis

Model Real Economic Activity:
Coefficients' Sum of Lead-Lag Specification

(3.3} | {5.5 | {7.7% | {9.9 |{11.11} FPE

1 |0.001011 [-0. 000137 |0. 003920| 0.00092 | -0. 00874 0. 000732

[0. 4733]| [0.3545] |[1.0017] | [1. 2219] | [1. 3432] | [2.9763]-1.1}
2 |0.000121| 0.000923] -0.00245| -0.00297[-0.026042| 0.000422
[0. 5464] | [0.3145] | [0. 3675] | [0. 7978] | [1.3270] | [1. 5139]-1.1}
3 |0.001033| 0.002315 |-0.000120| 0.01453 | 0.046759| 0.017658
[0. 4251]| [0.4492] | [0. 7287]| [1. 6150] | [1. 5098] | [1.8873]-2.2}

Note:
The numbers ir.] are the F-statistics used for testing the null higesis that the
coefficients' sum of lead-lag specification is dgoazero. The numbers §n} show the
optimal lead-lag length based on the Akaike's (3J968al Prediction Error criteria.
These numbers of leading and lagging values ofegeahomic activity, for example
3.3}, indicate that three leads and lags plus one cgdesmeous value are
incorporated in the model.
* Denotes significance at the 10% level.

k

Model 1. INF;, = ao+2 o REA., i+ &
i=-k

2 The least value of Akaike's (1969) Final Predictifrrors (FPE) is considered as the
optimal lead-lag length. It is computed by the fatan p’{N+K}/{N-K) , where p
denotes variance, N is the number of observatiand K is the humber of explanatory
variables excluding the constant term.

I In case a too large lag length is chosen, thenasgid parameters are inefficient due
to the inclusion of irrelevant variables, while kwithe incorporation of a too small lag
length, the estimated coefficients will be biasade do the omission of important
variables (lbrahim, 1999c, p. 6). Another weaknetdncluding arbitrary lead-lag
lengths is that it generally yields insignificanstatistics (Ibrahim, 1999a, p. 11).

22 In examining all possible lead-lag combinationbge tstudy only reports a
combination of lead-lags of (-3. 3), (-5. 5), (73, (-9. 9) and (-11. 11). However, the
maximum lead-lag length included in the models ri¢y considered until (-12. 12).
See, Ibrahim (1999c).
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k

Model 2. E(INF) = ao+2 ay REA .+ &
i=-k
k

Model 3. UE(INF) = dg + 2, o) REA,.+ &
i=-k

Table 4 shows that in a long-term period, thereaigositive
relationship between actual inflation and real ewoic activity. It is
shown by the positive sum of lead-lag coefficieatshe 5% level of
significance of F-statistics. In general, the FRiSdd model, compared
to the other arbitrarily chosen lead-lag combirmatinodels, shows the
highest F-Statistic§ These significant positive relationships are also
supported by regressing unexpected inflation ohaeanomic activity.

It is found that only actual inflation plays a siigant positive role
in determining the real economic activity. This demun finding
indicates that the positive relationship betweeadnflation and real
activity is in contradiction with Fama's proxy effeHowever, this fact
may be consistent with either the Mundell-Tobin diyy@sis or the
Philips' curve model.

4.4.2. Testing the Second Proposition of Fama'sxrdypothesis: A
Positive Relationship between Stock Returns and Remnomic
Activity

Table 5 below reports the results of the regresbigmveen real stock
returns and real economic activity. Based on theE-B&sed

specification model {-2. 2} in Table 5, a signifida negative

relationship between real stock returns and reah@mic activity is

depicted as shown by the significant F-statistickha 5% level. This is
inconsistent with the second proposition of Fampedxy hypothesis.

Overall, the study finds that there is a positigationship between
inflation and real economic activity and a negatiektionship between
real stock returns and real economic activity. Ehaesults are
inconsistent with Fama's proxy hypothesis. Nevée® this result
seems to be in line with the Mundell-Tobin hypoteewhich says that
the negative relationship between real stock rstuand inflation is

23 Ibrahim (1999a) finds similar results.
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directly explained by the positive inflation-realti@ity and the negative
real stock returns-real activity relationships. sTinesult thus supports
Ram and Spencer's (1983) work that criticize Fapraisy hypothesié?

Table 5: Testing the Second Proposition of Fama'sr&y Hypothesis

Real Economic Activity:
Coefficients' Sum of Lead-Lag Specification

Model | {-3.3} {-5. 5} 7.7 (9.9 | {11.11} FPE

-0. 097667 | -0.214133| -0.212701 | -0.303506 | -0.332490| -0.265041*
[1.2687] | [1.3663] | [0.9943] | [1.7161] | [1.372] [2.8750]-2. 2}

Note:

The numbers irf.] are the F-statistics used for testing the nulldtlypsis that the
coefficients' sum of lead-lag specification is dgoazero. The numbers i} show the
optimal lead-lag length based on the Akaike's (3J968al Prediction Error criteria.
These numbers of leading and lagging values ofeeahomic activity, for example
3.3}, indicate that three leads and lags plus one cqdeaneous value are
incorporated in the model.

** denotes significance at the 5% level.

k
Model 1. SR-INF, = ag+2 a; REA..i+&
i=-k

4.5. Real Stock Returns, Inflationary Trends, and Ral Economic
Activity

Even though the findings show a negative relatignshetween

inflation and real stock returns, so far none agnthsupport Fama's
proxy hypothesis when both propositions of this dthesis are
regressed in isolation. Since the framework of Farpeoxy effect is

based on an indirect relationship between stoakrmstand inflation,

this study tries to examine the extent to which &anproxy effect is
consistent and valid to explain the negative stoeturns-inflation

relationship (Table 3). Table 6 below reports tlksuifts from three
regressions of the real stock returns or purgedahcexpected and
unexpected inflation.

24 It is important to know that in their study, RamdaSpencer (1983) employ a
different inflation equation, derived from a Fistighilips relationship, different but
equally plausible variables to represent real #gtivand stock returns equations of
much the same character as Fama's 1981) studiRéeend Spencer, 1983, p. 463).
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Table 6: Real Stock Returns, Inflationary Trends am
Real Economic Activity

Lead-Lag Specification

Real Economic Activity:

Estimated & Sum of Coefficients

Model 1.
{-3.3} -0.0732
{1.3343]
{-5.5} -0.3284
[1.5242]
7.7} -0.2617
[1.0346]
{-9.9} -0.3574**
[2.6808]
{-11.11} -0.3035
[1.5982]
-2.4232%
& (-2.1451)
FPE -0.3112*
[3.0119]{-1.1}
R%=0.7543
Adjusted- R* = 0.4342
D-W = 1.9432
J-B =13.7980
Model 2.
{-3.3} -0.1340
{1.2186]
{-5.5} -0.3201
[1.1023]
{-7.7} -0.0645
[0.9978]
{-9.9} -0.2007
[1.5899]
{-11.11} -0.6003*

[3.9873]
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Table 6: (Continued)

Lead-Lag Specification

Real Economic Activity: Estimated
& Sum of Coefficients

Eit
FPE

3.7888
(0.9008)
-0.5067*

[5.4178]{-2.2}
R?=0.8975
Adjusted- R? = 0.6321
D-W = 1.7879
J-B=27.8131

Model 3.
{-3.3}

{-5.5}
7.7
{-9.9}

{-11.11}

-0.0921*
{2.449]
-0.6934*
[2.3868]
-0.1677
[1.599]
-0.2897*
[2.1023]
-0.2758
[1.5756]

Eine
FPE

-2.5424%**
(-1.6001)
-0.28762**
[2.9977]{-1.1}
R?=0.8998
Adjusted- R? = 0.67543
D-W = 1.8632
J-B = 43.1750

Note:

The numbers in(.) and[.] are the t-statistics and F-statistics, respegtjvesed for
testing the null hypothesis that estimated andfwierfits' sum are equal to zero. The
{.} is the optimal lag length based on Akaike's (196®Jal Prediction Error (FPE)

criteria.

J-B andD-W represent the Jarque-Bera test for normality anthiDwwatsond test,

respectively.

* ** *xex denote the levels of significance of 1, 5, and 10%
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k
Model 1. SR -INF; =&, +d,&; +2 & REA,1 +W;
i=-k
k
INF, SHo + X Wi REA + &
i=-k
k
Model 2. SR -INF; =& +&,&; +X §REAu; +T¢
i=-k
k
E(INR) =po+X WREAu; + &
i=-k
k
Model 3. SR -INF, =& + 8, +X &§REA., + ¢,
i=-k
k
UE(INF) =Ho+ 2 W REAu. + &
i=-k

Table 6 presents the regression results of reakston the purged
actual, expected and unexpected inflation as wall lagging,
contemporaneous and leading values of real econawtivity. One
lagging, one contemporaneous and one leading \ailueal economic
activity are identified as the FPE-based specibicator Models 1 and 3,
while two lagging, one contemporaneous and twoihgadalues of real
economic activity are identified as the FPE-baspdcication for
Model 2.

Based on Table 6, the results from Models 1 ande¥@und to be
inconsistent with Fama's proxy hypothesis wheregative relationship
between real stock returns and both actual and pgoted inflation
(Table 3) still persists and remains significantlfle 6) even after
controlling for the inflation-real economic actiyitelationship®. The

25 Once the effect of real economic activity on itila has been controlled for, all the
inflation rate coefficients that were significanhoslld not be. For this purpose,
Wahlross and Berglund (1986) simply test this mdgelncluding the real economic
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findings also show that the independence of reatksteturns on the
expected inflation component is consistent withdtiglence from Table
3 (Model 2). The results in Table 6 indicate a tiegarelationship
between real stock returns and inflationary tremdsch is explained by
the relationship between real stock returns andh battual and
unexpected inflation as evidenced by the negatiy@ficance ofe; and
e at the 5 and 10% levels, respectively. In gendhad, results from
Table 3 and Table 6 are not much different. Botin@and unexpected
inflation is significantly negative in affecting akstock returns even
though at a lesser level of significance. Thesealt®show that Fama's
proxy effect framework cannot totally explain th&osg negative
relationship between real stock returns and imdiafior the Indonesian
economy.

5. CONCLUSION

The well-documented negative relationship betwesal stock returns
and inflationary trends in developed countries ipported by the
findings regarding the Indonesian economy. A negatielationship
between real stock returns and both actual andpguted inflation has
been found. This implies that the Indonesian stowkket does not
provide a good hedge against inflation. The changéise inflation rate
do affect real stock returns.

In an effort to explain the negative relationshgivieen real stock
returns and inflation, the study examines both psifipns of Fama's
proxy effect framework which centers on a negatretationship
between inflationary trends and real economic #gfiand a positive
relationship between real stock returns and rea@newmic activity.
Fama's proxy effect fails to explain the negatig@ationship between
real stock returns and inflation. A positive radaship between
inflationary trends and real economic activity andegative relationship
between real stock returns and real economic #ctilkiat are opposite
of both Fama’s propositions are found. These resalé, however, in
accordance with the Mundell-Tobin hypothesis whidys that the
negative real stock returns-inflation relationsisiglirectly explained by
a positive relationship between inflation and re@nomic activity and

activity as an independent variable into the réadlsreturns-expected and unexpected
relationship's model. Their results are not mudfedint from those of our study.
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a negative relationship between real stock retamd real economic
activity. The consistency of Fama's proxy hypotheasithen tested by
introducing a two-step estimation that control fibve inflation-real

economic activity relationship. The study finds thersistence of the
negative real stock returns-inflation relationshgayrticularly between
real stock returns and actual and unexpected imfiaeven though at a
lesser level of significance.
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