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Abstract

Based on an extended IS-LM-AS model, this study finds that if the Argentine peso
depreciates 1% versus the U.S. dollar, the consumer price in Argentina would increase by
0.2518%. In addition, more structural fiscal deficit as a percent of potential GDP, more M2
supply, a higher U.S. price level, and a higher expected price level would raise Argentina’s
consumer price level. Therefore, partial exchange rate pass-through is confirmed for
Argentina.
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1. Introduction

Studying the impact of currency depreciation on the domestic price in Argentina is probably
more significant than many other countries partly because the Argentine peso experienced
drastic depreciation of 663.97% from 9.2332 pesos per U.S. dollar in 2014 to 70.5392 pesos
per U.S. dollar in 2020. The depreciation was mainly caused by high inflation, potential
default of its sovereign debt, change from a pegged to a floating exchange rate regime, capital
outflows partly triggered by higher interest rates in the U.S., and government action to
devaluate the over-valued peso to stimulate the economy (BBC, 2018; Castillo-Ponce and Lai,
2020). With such substantial depreciation, it is interesting to determine whether the domestic
price level would be affected considerably as expected rising import costs tend to pass to
consumer prices. Currency depreciation tends to raise import prices, which cause aggregate
supply to shift to the left and stimulate net exports, which cause aggregate demand to shift to
the right. Anticipated currency depreciation is likely to cause outflows of international capital,
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which tends to cause consumption and investment spending to decline and shift aggregate
demand to the left.

This paper has several different aspects. This paper applies an extended 1S-LM-AS model to
describe the extent and magnitude of the impact of currency depreciation on the domestic
price level. Besides the exchange rate, several other relevant variables are incorporated in the
model. External shocks including crude oil prices are considered.

2. Literature Survey

Based on a sample of seventy-one countries during the period of 1980-1998, Goldfajn and
Werlang (2000) indicate that ERPT is estimated to be 0.25, 0.34, and 0.39 for the advanced,
developing and emerging countries in the short run and 0.61, 0.51 and 0.91 for the advanced,
developing and emerging countries in the long run. These results suggest that the extent of
ERPT for emerging countries is greater than those for advanced and developing countries.
GDP deviation, initial inflation, openness, initial overvaluation of the exchange rate are major
determinants of the degree of ERPT.

Based on a sample of seventy-one countries during the period of 1979-2000, Choudhri and
Hakura (2006) find that there is strong support for a positive relation between ERPT and the
inflation rate by country and over time. Besides, the inflation rate is a dominant factor than
other macroeconomic factors. For Argentina, during high inflation periods, ERPT is
estimated to be in the range of 0.62- 0.67 in the short run and 0.79 - 1.09 in the long run.
However, during the moderate inflation period, ERPT ranges from 0.01 in the short run to
-0.09 in the long run.

Ca'Zorzi, Hahn and Sénchez (2007) reveal that ERPT to consumer and import prices are
higher in emerging economies than developed countries, that those emerging economies with
relatively low inflation rates tend to have similar degree of ERPT to developed countries, and
that there is a weak support for the positive relationship between ERPT and import openness.
For Argentina, exchange rate pass-through to the consumer price index is estimated to be 0.39
in the long run.

Mihaljek and Klau (2008) show that ERPT is confirmed for Columbia and Peru and has
declined in Columbia, Peru and Venezuela, that exchange rate pass-through for the consumer
price is less than import prices, and that complete ERPT would reach after 2 years.

Assessing ERPT for twelve Latin American countries and fifteen African countries during
1980 - 2005, Akofio-Sowah (2009) find that ERPT for Latin American countries is
incomplete and estimated to be 0.189 in the random effect and 0.203 in the fixed effect. The
inflation regime is an important variable. If inflation is lower, ERPT will be smaller.

Coulibaly and Kempf (2010) show that inflation targeting reduces exchange rate shocks to
the CPI from 19.18%v to 13.62% in the long run. For non-inflation targeting countries,
before 1999, exchange rate shocks explain 1.09% of the variance in the CPI in the long run,
and after 1999, exchange rate shocks explained 2.94% of the variance in the CPI in the long
run. Exchange rate shocks to price changes is less important in non-inflation targeting
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countries than in emerging inflation targeting countries

Cheikh and Louhichi (2016) find two threshold points, split the sample into three inflation
regimes, and found that ERPT is strongly regime dependent and that a higher inflation rate
led to a higher degree of ERPT.

In reviewing ERPT in South American countries who are members of the Financial Stability
and Development system, Borensztein and Queijo Von Heideken (2016) report that ERPT is
modest and has declined over time mainly due to pursuing a floating exchange rate system
and increased credibility of monetary policy. However, currency depreciation continues to be
a major factor of inflation in some of the countries.

Dilla, Achsani and Anggraeni (2017) examine the effect of inflation targeting on ERPT for
nineteen high-income and middle-income countries. Among high-income countries, except
for Norway, the other 7 countries experience decline in ERPT in the short run and long run
after the adoption of inflation targeting. Among middle-income countries, 7 countries record
decrease in ERPT whereas 4 countries experience increase in ERPT in the short run and long
run after the adoption of inflation targeting.

Using the SVAR model and a sample of forty-seven countries, Ha, Stocker and Yilmazkuday
(2019) find that countries with floating exchange rates and credible inflation targets are likely
to have smaller pass-through ratios, that independence of central banks can ease the
implementation of inflation stabilization, and that country characteristics, different global and
domestic shocks tend to affect the pass-through ratios significantly.

Examining ERPT for eleven selected Latin American countries, Aguirre and Gonz&8ez Padilla
(2019) show that ERPT for Argentina declined from 0.59 during 1970-2016 to 0.15 during
2000-2016 and that ERPT for the whole sample also declined from 0.96 during 1970-2016 to
0.1 during 2000-2016 in the long run.

3. The Model

In the IS function, aggregate spending is a function of real income, government taxes,
government spending, the real interest rate and the real exchange rate. In the LM function,
real money demand is determined by the nominal interest rate, real income and the nominal
exchange rate. In the aggregate supply function, the price level is affected by the expected
price level, the output gap, the nominal exchange rate, and the energy cost. The extended
IS-LM-AS model (Romer, 2006) can be written as:

Y = W[Y,T,G,R —n¢,X(P*/P)] (1)
M/P =Z(R,Y,X) (2)
P=S(PeY —Y*X,E) (3)

where
Y = real GDP in Argentina,

T = government taxes,
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G = government spending,
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R = the nominal interest rate,
n° = the expected inflation rate,
X = the nominal exchange rate measured as units of the Argentine peso per U.S. dollar,
P” = the price level in the U.S.,
P = the price level in Argentina,
M = the money supply,
P® = the expected price level in Argentina,
Y” = potential real GDP, and
E = the energy cost.
Suppose that Y~ does not change in the short term. Solving for the three endogenous variables,
we obtain P as:
P=PX,M,G—T,E,P*, P°) 4)
The partial derivative of the equilibrium P with respect to the nominal exchange rate can be
expressed as:

ap/aX = [_ZRSX(l - Wy) - WXZRSY - WRZYSX + WRZXSY]/|]| > 0 |f ZX < 0
<or>0if Zy > 0. (5)

where |J] is the Jacobian matrix with a positive sign. The sign in equation (5) is unclear as the
sign of the first three terms is positive whereas the sign of the last term depends on the sign of
Zx. The exchange rate may affect real money demand through the substitution effect and the
wealth effect. If Zx < 0O, the sign in equation (5) would be positive. If Zx > 0, the sign in
equation (5) would be ambiguous (Arango and Nadiri, 1981).

4. Empirical Results

The data were taken from the International Financial Statistics, the St. Louis Federal Reserve
Bank, and the World Economic Outlook. The CPI in Argentina is used as the dependent
variable. The exchange rate is measured as units of the Argentine peso per U.S. dollar. An
increase means depreciation of the Argentine peso. The money supply is represented by M2
money. Fiscal policy is represented by structural fiscal deficit or surplus as a percent of
potential GDP. The energy cost is represented by the average crude oil price per barrel. The
U.S. price level is represented by the export price index. The lagged CPI is used to represent
the expected price level. The sample ranges from 1998 to 2019. Annual data for M2 before
1998 is not available.

The ADF test indicates that each time series variable has a unit root in level and is stationary
in difference at the 5% level. The ADF test on the residual shows that the test statistic is less

221 http://ber.macrothink.org



ISSN 2162-4860

\\ MacrOthi“k Business and Economic Research
A Institute ™ 2021, Vol. 11, No. 2

than critical value at the 5% level, suggesting that these time series variables have a
long-term stable relationship.

Figure 1 shows that the Argentine peso depreciated significantly in recent years. Figure 2
indicates that the CPI and the exchange rate seemed to be highly correlated during the
1998-2019. Depreciation of the Argentine peso led to a rise in the consumer price index.
Figure 3 reveals that more M2 money supply caused the consumer price to rise.
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Figure 1. The Exchange rate between the Argentine Peso and the U.S. Dollar over Time
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Figure 2. Scatter Diagram between the Consumer Price Index and the Exchange Rate
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Figure 3. Scatter Diagram between the Consumer Price Index and M2 Money Supply

Table 1 presents the estimated regression and related statistics. Except for structural fiscal
deficit as a percent of potential GDP due to negative values in some years, other variables are
measured in a log scale in order to reduce the degree of multicollinearity. The GARCH model
is used to detect and correct for autoregressive conditional heteroskedasticity. Approximately
99.77% of the change in the consumer price index (CPI) can be explained by the five
right-hand side variables. Except for the coefficient of the oil price, the coefficients of other
right-hand side variables are significant at the 1% or 5% level. The CPI has a positive
relationship with the exchange rate, M2 money, structural fiscal deficit as a percent of
potential GDP, the U.S. price, and the expected CPI.

If the ARS/USD exchange rate rises 1% or if the Argentine peso depreciates 1%, the CPI
would increase by 0.2518%. Partial ERPT found in this study may be due to long-term
contracts, rigid prices, absorption of higher prices by the parties concerned, net international
capital outflows, etc. A 1 percent increase in M2 money would result in a 0.0101% rise in the
consumer price. If government structural fiscal deficit as a percent of potential GDP rises by
1 percentage point, the log of the consumer price would decrease by 0.0086, suggesting that
fiscal expansion tends to raise the price level. If the U.S. price rises 1%, Argentina’s CPI
would increase by 0.0187%. If the expected CPI rises 1%, the CPI would rise by 0.7195%
These empirical results indicate that partial ERPT is confirmed and that the impact of other
relevant variables cannot be overlooked.

In comparison, the degree of ERPT found in this paper is lower than 0.91 for emerging
countries in the long run (Goldfajn and Werlang, 2000), 0.79 - 1.09 during high inflation
periods in the long run (Choudhri and Hakura, 2006), 0.39 in the long run (Ca'Zorzi, Hahn
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and Sanchez, 2007), and 0.59 during 1970-2016 (Aguirre and Gonzdez Padilla, 2019), close
to 0.203 based on the fixed effect (Akofio-Sowah, 2009), and higher than 0.15 during
2000-2016 (Aguirre and Gonzdez Padilla, 2019).

Table 1. Estimated Regression for the Log(CPI) in Argentina

Variable Coefficient (Probability)
Intercept 0.7704 (0.0000)
Log(ARS/USD exchange rate) 0.2518 (0.0000)
Log(M2 money) 0.0101 (0.0000)
Structural fiscal deficit/potential GDP ratio | 0.0086 (0.0000)
Log(crude oil price) -0.0215 (0.1142)
Log(U.S. price level) 0.0187 (0.0366)
Log(Expected CPI) 0.7195 (0.0000)
R-squared 0.9977

Adjusted R-squared 0.9968

Sample period 1998-2019
Number of observations 22

Mean absolute percent error 3.0523%

Note: The ARS/USD exchange rate is measured as units of the Argentine peso
per U.S. dollar. An increase means depreciation of the Argentine peso

5. Summary and Conclusions

This study has investigated the effect of ERPT on the consumer price in Argentina. Other
relevant variables are also considered. A reduced-form equation based on an extended
IS-LM-AS model is used in empirical work. The results show that a 1% increase in the
ARS/USD exchange rate would lead to an increase in the consumer price by 0.2518%,
suggesting that partial ERPT to the consumer price is confirmed. Furthermore, a higher ratio
of government structural fiscal deficit to potential GDP, more money supply, a higher U.S.
price level, a higher crude oil price, and a higher expected consumer price in Argentina would
raise the consumer price level in Argentina.

There are several policy implications. Recent trends of substantial depreciation of the
Argentine peso tend to increase global competitiveness and stimulate net exports but raise
domestic prices. The positive significant coefficient of government structural fiscal deficit as
a percent of potential GDP may imply that authorities need to pursue fiscal prudence to
maintain sustainability in the long run. Recent increase in world crude oil prices tends to
cause domestic prices to rise. Authorities may need to contain the expected inflation or price
level as its impact on the domestic consumer price is relatively large.
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