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I. INTRODUCTION

NE of the stylized facts that characterize an economy over the business cycle
is the movement of prices with real output. In the literature on the demand
and real theories of business cycles, the two main theories state that if

movements of output result from demand shocks, prices are expected to be
procyclical; by contrast, if shocks originate from the supply side then prices are
expected to be countercyclical. Lucas provided evidence in support of a positive
correlation between prices and real output [24][25]. Olson also argues that new-
classical as well as Keynesian economics agree on the positive correlation between
the variables in relevance [28]. The same holds in Mankiw [26]. Cooley and
Ohanian confirm the price countercyclicality for the United States [11], and
Backus and Kehoe confirm it for other countries [1].

By contrast, other studies have reached the opposite conclusions (Bernanke [2]).
The pioneering works of Kydland and Prescott [20] and Long and Plosser [23]
initiated an attempt to explain certain stylized facts of U.S. business cycle behav-
ior. This attempt—the so-called real business cycle theory—considered that what
is responsible for the presence of business cycle phenomena are exogenous techno-
logical shocks and the accompanying propagation mechanism generated by the
behavior of economic agents to optimize their behavior within an environment
characterized by rational expectations and market-clearing conditions. These busi-
ness cycle models attempt to explain the fluctuations in macroeconomic aggregates
via the technological or any other “real” channel supporting the presence of an
inverse relationship between prices and output. Mankiw has criticized real busi-
ness cycle models on the grounds that they show that prices are not procyclical
[26].

Countercyclicality of prices connotes that prices and output are negatively corre-
lated. Moreover, the countercyclical behavior of prices suggests that real output
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variation must be attributed to supply rather than demand (or monetary) distur-
bances, since real disturbances shift the aggregate supply of output along a rela-
tively stable aggregate demand with standard negative slope. It has been accepted
in the international literature that, although money is procyclical, the price level is
countercyclical (Kydland and Prescott [21] and Smith [32]). This is consistent with
the finding that real monetary aggregates are more procyclical than the nominal
aggregates. The countercyclical behavior of the price level indicates that monetary
shocks cannot be the principal disturbance that determines the behavior of the
economy. What really determines such a behavior are those disturbances that force
output and prices to move in opposite directions. The observed behavior of the
price level depends on the strength of the procyclical pattern of money. It has been
argued—in the case of the United States—that the strong procyclical pattern for
M1 and M2 over the period 1880–1940, comparative to its counterpart over the
period 1954–91, helps to explain why the price level changed from procyclical
before World War II to countercyclical after the war (Kydland and Prescott [21]
and Wolf [33]).

However, to the best of the author’s knowledge, no attempt has been made to
explain the origins of business cycle phenomena via the cyclical behavior of prices
for the developing countries. The goal of this paper, therefore, is to provide evi-
dence with respect to the cyclical behavior of prices for these countries. The rest of
the paper is organized as follows. Section II presents the empirical analysis, while
Section III provides some concluding remarks.

II. THE EMPIRICAL ANALYSIS

A. Data

Quarterly data for prices (consumer price index) and output (GDP or industrial
production) was obtained from seven developing countries over the period 1975:1–
1993:4 from the IMF International Financial Statistics tape. The involved coun-
tries are the Republic of Korea, Israel, India, Argentina, Brazil, Mexico, and the
Philippines. While for all countries the consumer price index was employed, GDP
data were obtained for Korea, Argentina, Brazil, and the Philippines. Industrial
production data were used for the remaining countries. Although industrial produc-
tion is considered to be a subset of GDP, for these three countries, namely, Israel,
India, and Mexico, only industrial production data were available on the IMF tape.

B. Methods of Detrending Price and Output Series

One commonly used detrending procedure which eliminates the unit root prob-
lem is taking first differences in logs. An alternative detrending method has been
proposed by Hodrick and Prescott (HP) [17]. They employed a two-sided filter
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which removes the trend component of a time series. Despite certain advantages,
the statistical properties of the detrended data remain in dispute. There are also
various drawbacks with the way in which the HP filter is used to study business
cycle stylized facts (Cogley [9], Harvey and Jaeger [15], King and Rebelo [19],
Fiorito and Kollintzas [14]). For more details on the HP filter, see Cogley and
Nason [10] and King and Rebelo [19].1 Rather than stay with a particular technique
for detrending output and prices, the robustness of the empirical findings across a
variety of detrending methods is evaluated. Therefore, we examine the sensitivity
of the empirical findings to the detrending method by employing these two alterna-
tive detrending methods.2 Prescott, however, has stated that business cycle phe-
nomena are not sensitive to the detrending method employed [31].

In terms of the first procedure, Dickey-Fuller unit root tests—developed by
Dickey and Fuller [13]—and Phillips-Perron tests—developed by Phillips [29] and
Phillips and Perron [30]—indicate the presence of a unit root in the levels of output
and price series in all countries, but not in their first differences. The issue of
nonstationarity is important, since it determines how the trend component of output
could be removed and its cyclical component derived. The results are reported in
Table I.

C. Correlations between Prices and Output

Part A of Table II reports the correlations between HP-filtered prices and output.
Correlations for Korea, India, Mexico, and the Philippines are negative. For the
remaining countries most of the correlations (including the contemporaneous ones)
are positive. Therefore, for Korea, India, Mexico, and the Philippines price and
output movements are negatively correlated, which in turn connotes that there are
real disturbances that primarily explain business cycle characteristics. In fact, tech-
nological changes in the Korean economy (as in Bhalla [3]), oil shocks and terms
of trade changes in Mexico (as in Bhalla [3]), and terms of trade disturbances in
India and the Philippines help to identify their economies as driven by real innova-
tions (Cline [7]). By contrast, in economies such as that of Israel and Argentina,
demand (or monetary) disturbances seem to determine their behavior. Leiderman

1 The Hodrick-Prescott filter solves the following minimization problem:

min (1/T) ∑ (xt − qt)2 + (λ /T) ∑ [(qt+1 − qt) − (qt − qt−1)]2,

with x the involved series, q the trend or growth component, and xt − qt is the residual used as a
proxy for the cyclical component. Lambda (λ ) is set equal to 1,600 for quarterly data (Prescott
[31]).

2 One additional technique has been suggested for detrending various macroeconomic variables
which makes use of a deterministic linear trend. This technique, however, is not employed here
because Campbell and Mankiw have argued that output series may not be trend stationary but
difference stationary [6].

T
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TABLE I

UNIT ROOT TESTS

PP in PP in 1st PP in PP in 1st
Levels Differences Levels Differences
(Zτµ) (Zτµ) (Zττ) (Zττ)

Korea:
P −2.20 −4.41* −2.27 −4.73* −1.65 −5.31*
Y −1.26 −4.83* −0.07 −20.47* −1.66 −20.39*

Israel:
P −1.64 −4.07* −1.39 −4.29* −0.06 −4.61*
Y −2.10 −4.08*  −0.69 −11.37* −2.02 −11.37*

India:
P −2.46 −4.81* −1.66 −5.85* −1.20 −6.15*
Y −2.58 −4.04* −1.07 −20.87* −1.39 −21.00*

Argentina:
P −2.23 −4.54* −0.24 −5.99* −1.69 −5.77*
Y −2.08 −3.45* −1.06 −9.68* −2.02 −9.58*

Brazil:
P −0.90 −4.58* −2.09 −5.85* −1.06 −7.68*
Y −1.24 −3.60* −1.39 −9.63* −1.12 −11.07*

Mexico:
P −1.99 −4.63* −0.37 −16.16* −1.70 −15.53*
Y −2.58 −4.19* −1.15 −10.21* −1.95 −10.45*

Philippines:
P −1.77 −4.51* −0.43 −6.01* −2.03 −6.12*
Y −2.16 −4.10* −2.39 −10.23* −2.06 −10.31*

Notes: 1. ADF = the augmented Dickey-Fuller tests with a constant and a time variable.
The regression involved is

∆Xt = a1 + a2 TIME + a3 Xt−1 + ∑ bi ∆Xt−i + ut,

with TIME being a time variable, ∆ denoting first differences, and ut a random
term.

2. PP = the Phillips−Perron test with a constant. The regressions involved are
Xt = b0 + b1 (TIME − m/2) + b2 Xt−1 + u1t and
Xt = d 0 + d 1 Xt −1 + u 2 t,

with u1t and u2t being random terms. The null hypotheses involved are
H0

1: b2 = 1 and
H0

2: d1 = 1.
The first hypothesis is tested by means of the statistic Z(τµ) and the second by
means of the statistic Z(ττ).

* significant at 5 per cent.

Var. ADF in ADF in 1st
(X) Levels Differences

and Razin provided evidence that there has been a close link between the inflation-
ary process and nominal variables [22]. In particular, monetary and exchange rate
disturbances account mostly for the behavior of inflation. The same results have
been reached by Bruno [5]. The same holds for Argentina (Helpman and
Leiderman [16]) and Brazil (Cline [8]). Crockett has also showed that it is adjust-
ments in interest rates and in the structure of the financial sector which generate

m

i=1
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TABLE II

CROSS−CORRELATIONS OF PRICES AND OUTPUT

A. Correlations of HP-Filtered Prices and Output

Lag Korea Israel India Argentina Brazil Mexico Philippines

3 −0.091 0.063 0.276 −0.088 0.166 0.017 −0.360
2 −0.099 0.143 0.152 −0.055 0.142 −0.017 −0.292
1 −0.172 0.189 −0.368 −0.011 0.116 0.087 −0.177
0 −0.162 0.151 −0.292 0.027 0.087 −0.037 −0.139

−1 −0.064 0.146 0.132 0.064 0.049 −0.070 −0.051
−2 −0.052 0.181 0.011 0.104 0.011 −0.290 −0.023
−3 −0.115 0.182 −0.432 0.147 −0.027 −0.028 0.054

B. Correlations of First Differences of Prices and Output

Lag Korea Israel India Argentina Brazil Mexico Philippines

3 −0.177 −0.022 0.515 −0.254 −0.348 −0.025 −0.080
2 0.016 0.058 0.305 −0.085 −0.129 −0.100 −0.165
1 −0.050 0.016 −0.542 −0.036 −0.037 0.035 0.086
0 −0.069 −0.038 −0.304 −0.496 −0.547 −0.159 −0.123

−1 −0.126 −0.037 0.509 −0.193 0.075 −0.074 0.045
−2 0.011 −0.012 0.257 −0.134 −0.279 −0.284 −0.156
−3 −0.070 −0.039 −0.512 −0.187 −0.151 0.176 0.253

C. Correlations of Inflation and HP-Filtered Output

Lag Korea Israel India Argentina Brazil Mexico Philippines

3 0.073 0.021 0.146 0.049 −0.244 0.092 −0.203
2 0.158 0.073 0.562 0.067 −0.198 0.025 −0.292
1 0.073 0.116 −0.120 0.100 0.032 0.111 −0.199
0 −0.036 0.080 −0.508 −0.114 −0.595 −0.035 −0.243

−1 0.002 0.081 0.133 −0.165 0.037 −0.097 −0.187
−2 0.094 0.107 0.485 −0.136 0.014 −0.378 −0.239
−3 0.006 0.106 −0.174 −0.184 0.055 −0.125 −0.026

Notes: 1. A positive lag denotes a lead.
2. Lag −3 indicates a correlation of the price series with the third lag of the output

series.

fluctuations in the economies of Argentina, Israel, and the Philippines [12]. Fur-
thermore, Montiel [27] argues that it is mainly fiscal deficit as well as changes in
base money and in exchange rates that seem to determine the behavior of the
economy in countries such as Argentina, Brazil, and Israel, which have employed
specific stabilization programs designed to achieve a quick remedy in balance of
payments and inflation crises via the employment of “orthodox” stabilization poli-
cies (Khan and Knight [18]). The results for India seem paradoxical, since they
connote that real factors determine the price process, a piece of evidence which is
in full contrast with Bhalla’s thesis [4].
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Part B reports correlations between the first differences of prices and output. In
this case, first differences in (logged) prices are interpreted as inflation. Therefore,
part B describes correlations between inflation and the rate of growth of output.
According to these results, all countries exhibit patterns suggesting that inflation
moves in a countercyclical manner.

Finally, part C reports correlations between inflation and HP-filtered output. At
this point it must be explained that there exists a substantial distinction between the
correlation of inflation and first differences in output and the correlation of inflation
and the cyclical component of output measured by the HP filter. The stationary
series of output through first differencing does not correspond to the cyclical com-
ponent of it. The results suggest that for all cases, except that of Israel, inflation
behaves in a countercyclical manner.

Overall, two important points must be emphasized from Table II. First, in part A
and the HP-filter detrending, only four countries, i.e., Korea, India, Mexico, and
the Philippines, report countercyclical behavior of prices. For the remaining three
economies, namely Israel, Argentina, and Brazil, prices follow a procyclical pat-
tern. Second, for the economies where the procedure of detrending does not seem
to differentiate the empirical findings, countercyclicality of prices in the four coun-
tries (part A: Korea, India, Mexico, and the Philippines) or inflation—associated
with the first-differenced output—in all seven countries (part B) can also be trans-
lated into countercyclicality of inflation—associated with the cyclical component
of output—in six countries (part C: except Israel).

Thus, detrending through first differences is supportive of the hypothesis of
countercyclical inflation behavior in all seven economies. The results appear to
strongly support those found by Kydland and Prescott [21] and Cooley and
Ohanian [11] for developed economies. However, the detrending procedure seems
to influence the empirical findings.

III. CONCLUDING REMARKS

The objective of this study was to examine the cyclical behavior of prices in seven
developing countries over the period 1975:1–1993:4. The empirical results ob-
tained are mixed. The application of two different detrending procedures yields
different conclusions; prices do not seem to demonstrate conformity in their cycli-
cal pattern. This seems to happen only in four out of seven cases. In the cases of
Korea, India, Mexico, and the Philippines, prices behave countercyclically, while
inflation, correlated to the growth rate of output, reports a countercyclical pattern in
all seven cases. Finally, inflation, correlated to the cyclical component of output in
all but one case (i.e., Israel), also exhibits a countercyclical pattern.

The countercyclical behavior of prices is in accordance with the predictions of
the real business cycle theories in which real disturbances seem to drive the
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economy, while procyclicality in prices seems to suggest a demand- or monetary-
driven economy. The countercyclical behavior of inflation seems to counter de-
mand-driven models of business cycles in the developing economies concerned,
contrary to some evidence in the literature that there exist economies in the sample
(i.e., Brazil) that are demand-driven. However, further research—possibly via a
general equilibrium model—is necessary to provide evidence that supports or cor-
roborates these findings.
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