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Is Monetary Policy Effective for Rupiah Exchange Rate Stabilization?
An Analysis of Exchange Rate Determination with Monetary Approach
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Abstract: The Indonesian economic crisis in the period of 1997 and 2008 caused by the depreciation of the
rupiah and volatile had an adverse impact on the Indonesian economy. This study aims to analyze whether
monetary policy is effective for the stabilization of the rupiah using the monetary approach model of monetary
exchange rate determination. The monetary model explains that the exchange rate equilibrium is determined by
money supply, real income, and price level. The analytical tool used in this study is the error correction model
(ECM) to avoid the problem of regression in both short and long term. The results show that the money supply
has an effect on the rupiah exchange rate in the short and long term. It indicates that monetary policy through
the money supply control instrument can be used to stabilize the rupiah exchange rate.
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1. Introduction 21.69% that caused current account deficit and
The Asia economy crisis occurred in the mid of non-performing loan (NPL) "in big scale in
1997 was badly and influence foreign exchange Thailand. Through the contagion effect, Thailand
rate markets. This crisis caused sharp depreciation bath depreciation influenced money market in Asia
of some countries exchange rates to the US dollar. countries and resulted in the other Asia currencies
The monetary crisis started with the fall of depreciation.

Thailand bath exchange rate to the US dollar by

Figure 1 The fluctuation of the rupiah exchange rate to the US dollar at the beginning of the 1997 crisis
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The exchange rate crisis gave a bad impact Indonesia government through Bank
for Indonesia economy as a consequence of the Indonesia had actually tried to solve the crisis
open economy system. In early 1997, the rupiah through some monetary policies by conducting US
exchange rate to the US dollar decreased by dollar intervention in the foreign exchange rate
85.46% and resulted in economy paralytic. The market so the exchange rate would stay in band
indicator could be seen from some economic intervention level. This step was conducted as a
indicators such as the economic growth from 8% in consequence of using the managed exchange rate
1996 and decreased to 4.7% in 1997. It worsen by system. In reality, the intervention influenced the
(- 13.68%) in 1998 and the government amount of foreign-exchange reserves. It became
consumption level decreased from 2.7% in 1996 less and lesser. The amount of foreign-exchange
into 0.2% in 1997. reserves in 1996/1997 was 26.6 billion US dollar (7
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months import) and decreased to 16.6 billion US
dollar (4.6 months import). Facing this problem,
Bank Indonesia broaden band intervention that
meant to expand rupiah movement and reduce
Bank Indonesia intervention. Finally, in 14" of
August 1997, Bank Indonesia released band
intervention that meant the rupiah exchange rate
determining system changed into a free-floating
rate. In reality, the policy increased rupiah
exchange rate inflation.

The important position of determining
exchange rate caused some concepts related to
exchange rate fluctuation in an attempt to find
factors that influence the foreign exchange rate.
The monetary approach was one of them. The
monetary approach had two main ideas. First, the
occurrence of purchasing power parity theory and
second, the existence of stable money demand from
some economy aggregate variables. Based on this
approach, the foreign exchange rate was influenced
by the fundamental economic variables, such as
real output level, interest rate level, and inflation.
The explanation above showed the importance of
rupiah exchange rate stability in relation to
macroeconomic stability as it may disturb the
sustainability of economic growth in the long term.

Frankel (1976) conducted an empirical test
about the relation between the amount of circulated
money, price level, expected exchange rate. The
test was conducted in Germany about Deutsch
Mark and the US dollar during the period of 1920-
1923 when hyper-inflation happened. The result
showed that monetary policies played a crucial role
to determine the foreign exchange rate. It means
that monetary variables like the amount of
circulated money and price level influenced the
exchange rate.

David H Papel (Richard Baille and Patrick
Mc Mahon, 1989) conducted price and foreign
currency exchange rate test by using Dornbusch
Sticky Price Model. In the empirical study, the
model was derived in the structural model which
conducted in four countries: Germany, Japan, US,
and England by using the data from the 1973.1-
1984.4 period of time. The test used Vector
Autoregressive Model and Moving Average Model
along with the non-linear constraint parameter. The
result showed that the variables in the Dornbusch
Model significantly influence the foreign exchange
rate.

Mark (1995) activated the hope of monetary
approach by showing that the derivation from
tested monetary variables showed relative money
supply and relative real output were able to use to
conduct prediction on US dollar currency in 1981-
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1991. Berben and Von Dijk (1998), Berkowitz and
Giorgianni (2001) however gave critics towards
Mark’s (1995) study. It was related to the
assumption about the co-integration constant
relations among exchange rate, relative money
supply, and relative output level that were unstable
and tend to decrease. Besides, Mark was judged as
failing to provide the existence of co-integration of
the three variables in the long term.

Smith and Wikkens (1986) in their study
which published in “An Empirical Investigation
into Cavies of Failure of Monetary Model of
Exchange rate”, conducted analysis toward
monetary model validity. The object of the study
was US dollar and Germany Deutsch Mark in
1973.1 to 1982.3. The results showed that the
monetary model was not valid. Smith and Wikkens
also gave the reason for the failure of the monetary
model since the purchasing power parity condition
and misspecification in money demand function did

not apply.

2. Review of Literature

2.1 Monetary Approach

Monetary approach was a development
from purchasing power parity approach and money
quantity theory. In this approach, monetary factors
underlined the function of money demand and
supply that became the main cause of exchange rate
fluctuation. Based on this, exchange rate
equilibrium was determined by these variables: the
amount of circulating money, real income, interest
rate level, and inflation difference. The assumption
used were: (1) the application of purchasing power
parity concept, (2) flexible exchange rate system,
(3) perfect capital mobility, (4) the amount of
circulated money and real income, and (5) domestic
money demand.

There are two monetary approaches toward
foreign exchange rate: the flexible and sticky price
monetary model.

a. Flexible price version

There is three main basic factors of this
theory: quantity theory, flexible price theory, and
purchasing power parity theory. The assumption
used in this model was market balance condition:
money demand (m%) equal with money supply
(m®). Money demand was influenced by real
income (y), price level (p) and interest rate (r),
while money supply was given. If domestic money
supply increases (relative towards foreign money
stock) foreign exchange rate will increase. It means
domestic currency value decreasing towards the
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foreign currency. This condition happens because
excess supply that makes domestic price increases
and domestic currency value decrease.

On the contrary, the increase in domestic
real income will make domestic currency values
increase. The mechanism is explained as: the
increase of domestic real income will cause
domestic currency excess demand. If economic
agents try to increase money balance in real
condition, they will reduce the outcome and there
will be price decreasing until it reaches the balance.
The following impact, if the price decreases (by
using purchasing power parity concept), domestic
exchange rate value will increase. Meanwhile, the
increase of interest rate has the same impact with
the increase of domestic real income that makes
domestic currency value decreases. It happens
because of the increase in the domestic interest
rate, reducing domestic currency demand. As a
result, the price level increases and domestic
currency value decreases. Nevertheless, the
Mundell Fleming model gives a different
explanation. The increase in the domestic interest
rate will result in an increase in foreign investment
flow. Thus, the domestic currency value increases.

b. Sticky price version

In this monetary approach, there are two
assumptions by inserting Keynesian. Firstly, the
money supply in each country is endogenous. It
means that the market interest rate positively
influences the money supply. Secondly, the
purchasing power parity condition is only applied
in the long term (assumed that inflexible price is
applied in the short term). In this condition, the
foreign exchange rate value in the spot exchange
rate is below the level of long term balance. As a
result, the domestic currency value decreases. In
contrary, if the exchange level is above balance, the
domestic exchange rate will increase. Meanwhile,
the expected difference in inflation will result in the
expected spot exchange rate value. Accordingly,
the expected spot exchange rate is counted by
combining information, market equilibrium, and
the expected inflation by using a sticky price
monetary approach.

3. Research Methods

3.1 Basic Model: Monetary Approach
Model

The monetary approach greatly influences the

concept of the exchange rate model which in theory
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is the development of the quantity theory of money
demand. This model uses five basic equations :

se =(pi—p*) (1)
me-p: =k+@y:- Ar, 2)
mt*-pt*:k*+(/)*yt*- D g ¥ (3)
Vt"”t*:ft'st (4)
ft =E/S 1 (5)
Note.

s: spot exchange rate; f: forward exchange rate;
y: real national income; p: price; m: money supply;
r: interest rate

Equation (1) represents the short-term and long-
term assumptions of PPP validity resulting in no
terms of trade effect and equilibrium equity
markets in the short run. Equation (2) and (3) are
money demand functions in accordance with Cagan
(1956). Assuming that the real income elastic and
the elastic interest rate on money demand in two
countries, the monetary model can be formulated:

se=(k=k*)+(m—m*)—pi—y*)+1(p:-p.*) (6)

Note:
m and m*:m*t : The amount of circulated money in
Indonesia and US
y tand y*cy*t

P r1and p*es

: Indonesia and US national income
. Indonesia and US price

St . Rupiah spot exchange rate towards
US dollar
4. Results

4.1 Short Term Estimation

Basically, there was long term fix balance among
economy variables. If there was an imbalance in
the short term, ECM would correct it through the
long term. Thus, by using this mechanism,
regression problems could be avoided by using fix
different variable in the model without losing long
term information as the result of using different
data. It could be concluded that the ECM model
was consistent toward a co-integration concept or
Granger representation theorem.

Error correction model was one alternative
to test the co-integration possibility of observed
variables. If the error correction term (ECT) in the
regression result was significant, it meant that the
error correction model was valid and the observed
model was co-integrated or the residual regression
was stationer.
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Table 1 Monetary Model Estimation

Variable Coefficient Std. Error Prob.

C 14264.35 3718.235 0.0004

DY 0.001399 0.003246 0.6686

DM 0.004590 0.002451 0.0679

DP 7.684638 17.71369 0.6666

BY -0.883362 0.169177 0.0000

BM -0.881974 0.168954 0.0000

BP 17.24511 12.53511 0.1760

BECT 0.882807 0.168865 0.0247
R-squared 0.491038
Adjusted R-squared 0.408184
F-statistic 5.926528
Prob(F-statistic) 0.000073

Source: Processed data

The data processed result showed that ECT
probability score was 0.0247. It indicated a
significant regression result. It meant that ECM
was valid and the observed variable was co-
integrated. Next, observation of the influence of the
independent variable in short term analysis:
national income, price level, and the amount of
circulating money toward exchange rate were
conducted. It showed that only the amount of
circulating money (M) influenced exchange rate
significantly with significant level by 90%. Price
level (P) and national income (Y) did not
significantly influence the exchange rate.

4.2 Long Term Regression Coefficient
Analysis

For long term analysis, the information about
regression coefficient and long term deviation
should be acknowledged before. It could be
counted by estimating the regression coefficient
and related variant-covariant matric parameter.
Both scores can be used to observe long term
relation among economy variables. The result of
the model in long term regression coefficient are
presented in Table 2:

Table 2 Long Term Regression Test Result

St - 18301.79 +1.13341Y

+1.13165 M +22.1276 P

t-hit 0.00026 5.2199

3.934 0.0797

Source: Processed data

Based on long term analysis estimation by
using error correction model, it can be concluded
that national income (Y) and the amount of
circulated money (M) influenced exchange rate by
90% in long term. In contrary, price level (P) was
not significantly influenced the exchange rate. This
was in accordance with short term analysis that
price level was not able to explain the behavior of
rupiah exchange rate to the US dollar.

5. Discussion

5.1 Short-term Analysis

Short term analysis based on the output model of
the monetary approach showed that only the money
supply (M) was able to explain the exchange rate
fluctuation. The money supply coefficient showed
a positive sign. It implied the increase of the
amount of money supply would lead to the
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depreciation of rupiah currency to the US dollar. It
happened because the increase in the amount of
domestic money supply would result in money
excess supply. During the economic crisis, it
caused the increase of foreign currency (US dollar)
to protect its liquidity or to get profit. The
following impact was domestic currency
depreciation. It was consistent with demand and
supply theories by using monetary approach.

Short term national income (Y) did not
influence the movement of the exchange rate. The
inability of national income to explain the
exchange rate was the result of the increase of
income in the short term (Keynes consumption
theory). Most of the income was used to increase
consumption where the value of marginal
propensity to consume was bigger than marginal
propensity to save for developing countries
(including Indonesia). The increase in consumption
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was just in basic needs limit. It did not relatively
push import (demand of US dollar). As a result, the
increase in national income did not influence the
exchange rate. The little value of marginal
propensity to save in relation to national income
increase resulted in low investment. It made the
little emerging possibility for the company or
foreign currency demand from a company. In
conclusion, the increase in national income did not
influence the exchange rate.

At the other hand, short term price level (P)
did not influence the inflation of exchange rate. In
the short term, the behavior of the rupiah exchange
rate to the US dollar could not be explained by the
price level. Thus, it was not in accordance with the
purchasing power parity theory. The explanation
was that some assumptions (no transportation cost,
homogenous goods) that underlying this theory was
not fulfilled in reality. It resulted in inflation in
many countries that weren't reflected the same
price behavior in many countries. Thus, the
underlying law price theory was not proven. In
addition, the reality showed that the transportation
cost among countries existed. Inflation counting
should count it as purchasing power parity did not
countitin.

5.2 Long-term Analysis
Long term analysis was based on long term
regression coefficient in the main model by looking
at the backward variable. It could be concluded that
long term national income (Y) influenced the
exchange rate. In the long term, the increase of
national income was used to increase the
consumption of goods or service from the foreign
market. It was the assumption that in the long term,
the economy of a country has been established and
the prosperity level has been good. Thus, the
increase in income would be applied with the
increase of goods and service import demand. As a
result, the value of the domestic currency (rupiah)
to the US dollar would decrease in the long term.
At the other hand, the amount of
circulating money (M) for the long term has also
influenced the movement of the exchange rate. In
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the long term, the increase of the amount of
circulated money (based on Irving Fisher's quantity
theory) would result in domestic inflation towards
foreign inflation. Thus, both consumers and
producers as economic agents would increase
import as it had cheaper price. In the end, the
increase in import demand would also increase
foreign currency (US dollar). As a result, rupiah
depreciation happened.

Price (P) was not a significant influence on
the exchange rate fluctuation. This result was in
accordance with short term analysis. A lot of
restriction on trades in developing countries like
Indonesia caused the insignificance of price
towards exchange rate movement (both long and
short term). Thus, the real price did not reflect the
real power of demand and supply.

5.3 Bank Indonesia Policy and Distortion
Indonesia Bank has used monetary policy that is
the intervention policy as liquidity management
tools to balance government spending since the
managed exchange rate system was changed into a
free exchange rate system in August 1997. At the
same time, the intervention was able to stabilize
rupiah volatility especially during the depreciation
associated with excess liquidity. According to
Arifin (1998) in a concrete intervention policy was
intended to (a) maintain the flexibility of the
exchange rate level itself to stimulate the economy;
(b) maintain a rational equilibrium based on
economic fundamentals; and (3) maintain medium
and long-term stability by strengthening fiscal and
monetary policies.

The monetary policy adopted by Bank
Indonesia for the stabilization of the rupiah has not
been successful. This is proved by seeing the
movement of the rupiah exchange rate against the
US dollar and the average exchange rate volatility
has a bigger gap. The conclusion is supported by
Warjiyo (2013) that the gap between the average
movement of volatility and exchange rate of USD /
IDR increased since September 2011. This is due to
the existence of large capital outflow.
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Figure 2 Daily Volatility, Average Volatility and Exchange Rate USD / IDR

%
2.0

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

|
¥
-
—
O
p =
o

Jan-11
Jun-11
Dec-11

Source: BIS Papers no 73

Note: — . eXchange rate USD/ IDR
: average volatility

- daily volatility

The results of the regression analysis of the
monetary model using error correction model show
that the value of ECT coefficient is positive
(0.9764). It indicates that the movement of the
rupiah exchange rate and the average exchange rate
volatility has an increasing gap. The two
explanations above conclude that the monetary
policy is undertaken by Bank Indonesia precisely
causes a distortion in the stabilization of the rupiah
exchange rate.

6. Conclusion

This study concluded that based on short term
analysis, money supply influenced the exchange
rate fluctuation. In contrary, the price and national
income did not influence the exchange rate
fluctuation. It gave the conclusion that monetary
policies through money supply could be used as
rupiah exchange rate stabilization instrument. In
addition, both short and long term analysis showed
that the rupiah exchange rate stabilization was
possibly conducted by money supply. However, the
monetary policy is undertaken by Bank Indonesia
precisely caused distortions in which the movement
of the rupiah exchange rate and the average
exchange rate of volatility has an increasing gap.
This indicated that monetary policy is inefficient
for the stabilization of the rupiah exchange rate.
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