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1. Introduction

“If the nations of Asia are to survive the current turmoil in their finan-
cial markets, we’re going to have to take bold actions, individually and
collectively. The first order of business is to put our fiscal and mone-
tary houses in order. This may mean acknowledging bad bank debts,
hiking interest rates in order to slow currency speculations, and reduc-
ing budget and trade deficits. It will mean requiring our banks and
companies to adopt the standards of transparency in financial report-
ing that the new global economy and financial markets demand”.!

Prime Minister Goh Chok Tong of Singapore views of the currency
crisis facing Southeast Asia are that “the Market is not an enemy. It is
a faceless disciplinarian. But unfortunately the disciplinarian has now
over reacted. So, it has to be calmed”.? The need for an entity to calm
the markets when needed may have been a reason for the establish-
ment of the Monetary Authority of Singapore (MAS) in 1971. Start-
ing the late 1960s the government of Singapore aimed to develop the
country into a financial center. Up to then, the various functions re-
lated to banking and finance had been performed by a number of
government departments and agencies - an arrangement which had
worked well until the government felt it necessary to bring these bod-
ies under a unified direction and to encourage the development of
professional expertise. The MAS was thus establishment to perform

1 Nanyang Business School, Central Banking Policies Research Unit, Singapore.

! Ramos (1997).
2 The Straight Times (1998b).
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all the functions of a central bank except issuing currency, which in
Singapore is done by the Board of Commissioners of Currency.

As a statutory board, the MAS is owned and controlled by the
government, and the Minister of Finance chairs its Board of Direc-
tors.” As the central bank of the Republic of Singapore, the main ob-
jectives of the MAS are to conduct monetary and exchange rate poli-
cies appropriate for stable and non-inflationary economic growth; to
maintain conditions conducive to a sound financial services sector; to
act as banker to, and financial agent of, the government; to foster
sound working relationships with other central banks, international
financial institutions, and public and private institutions in Singapore.

Through its control over monetary policy instruments and its
various other powers, the MAS has played a key role in the financial
development of Singapore. To stimulate the growth of Singapore as a
financial center, the MAS has implemented various policies such as
encouraging the entry of international institutions to engage in off-
shore banking and removing exchange controls. It has also promoted

-new financial activities by encouraging the establishment of special-
ized institutions — merchant banks, money brokers and financial fu-
tures dealers, for example. Moreover, it has encouraged the introduc-
tion of new financial instruments such as the Singapore dollar NCD,
as well as floating rate and fixed rate certificates of deposit. Fiscal
measures such as tax incentives have also been implemented to stimu-
late offshore operations in banking, finance and insurance. The results
have been gradual but impressive: by 1994, for example, Singapore
became the world’s fourth largest foreign exchange trading center de-
spite its small size.

As far as monetary policy is concerned, the MAS, over time, has
used traditional tools such as open market operations, discount rate
and liquidity requirements/reserve ratios, as well as moral suasion to
regulate the economy. However, the choice and effectiveness of
monetary policy instruments in Singapore should, and have been sub-
stantially shaped by the structure and circurnstances of the economy
and the country: Singapore’s small land area and population have lim-

- ited the range of production possibilities and the size of the domestic
market — there is a need to import even the most basic materials and

?In late December 1997, Deputy Prime Minister Lee Hsien Loong took over the
chairmanship of the MAS,
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gether with the foreign exchange market operates smoothly within a
tolerable band of fluctuations. If there appears to be disorderly condi-
tions in the money market or foreign exchange market, the MAS will
intervene to restore order in the markets by using the monetary in-
struments at its disposal”.® The Singapore dollar tends to appreciate
because the deposition of government budget surpluses with MAS
and the institutional arrangement of the Central Provident Fund
(CPF)® have the effect of reducing liquidity. Interventions by MAS to
buy foreign exchange (largely US dollars) in exchange for new Singa-
pore dollars created by bank reserves is crucial as it re-injects liquidity
into the system. This enables the Singapore dollar to float within an
undisclosed target band.

The success of Singapore has been the subject of many studies.
Khan (1981) analyzed the demand for money in Singapore and found
it quite similar to those of other developed countries. He also ob-
tained empirical evidence that the demand functions for narrow
money were stabler and hence should be incorporated in predicting
money demand. He further ran some simple simulations to “highlight
the difference it makes in the setting of monetary policy when proper
attention is paid to the underlying dynamics of the system”.’ This is
especially useful if the government is interested in how the money
demand would change over time and hence, the usefulness of mone-
tary policy.

Abeysinghe and Lee (1992) tried to determine if the Singapore’s
strong currency policy has pushed the Singapore dollar out of its

¢ Ng (199, p. 261).

7Tt has been the Singapore government’s philosophy to incur budget surpluses
with the aim of building up huge amounts of extemaf reserves to prepare for rainy
days. The fiscal discipline adhered to closely has resulted in annua! budget surpluses
throughout the last three decades with the exception of 1987. In addition, statutory
boards and government-linked corporations also generate huge surpluses and profits,
which are appropriated by the government to be placed as government deposits with
the MAS. Such appropriations, therefore, represent another net withdrawal of funds
from the financial system. For further clarification, see Ng (1996, p. 259).

# Under the CPF scheme, each employee and his employers have to contribute
on a monthly basis a certain percentage {20% effective July 1994) of the employee’s
monthly salary to the CPF board, with the primary purpose of providing security for
old age. The contributions are then placed immediately with the MAS as advanced
deposits for the purchase of government securities. This implies constant withdrawals
of private sector funds from the financial system, leading to a “substantial” amount of
liquidity drain (Ng 1996, p. 258).

? Khan (1981, p. 5).
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This equation, similar to the one developed by Frenkel (1980},
suggests a monetary approach to exchange rate determination. Com-
bining natural log of {2) with equation (4B} results in

In(P) = In{e} + In(P*) = In(M) ~ In{m{r*,y}). (5)

As noted by Branson, a policy to stabilise the domestic price
level would require de/e = - dP*/P* and dM/M = dm/m. If P* is
constant, any policy that set IM/M=dm/m as y and »* vary would
hold both e and P constant. If P* varies, as in the case of Singapore,
variations in e would hold P constant.

Money market equilibrium requirements will provide the pres-
sure on e to offset variation in P* as shown in (4). With variations in
M offsetting movements in 2, all the change in the excess demand for
money will come from P¥, i.e. an increase in P* will raise demand for
domestic nominal balances: market participants will start to sell for-
eign assets to acquire domestic money, causing exchange rate to fall,
This fall in e will just offset the rise in P*, hence stabilising P.

So, if the monetary objective is to stabilise the domestic price
level, P, the solution would be to vary the nominal money stock, 4.
This would offset deviations in real money demand which have re-
sulted from movements in »* and y, and would allow the exchange
rate to fluctuate in order to offset the variation in P*.

Regardless of what the monetary objectives are, one point is
clear from equation (4): steady money growth is not likely to stabilise
either the price level or the exchange rate in an open economy. If the
nominal money stock were ‘stable’, that is IM/M = 0, the above sta-
bilisation process would not have been possible since there would be

variation in real money demand due to the movements of the exoge-
nous variables »* and y.

2.2. Two-commeodiry model

The previous one-commodity model is satisfactory if the objective is
to stabilise the domestic price level. When the targets are relative
prices of traded and non-traded goods, or exports and imports, we
have to consider at least a two-commodity model in which a more
suitable money-market equilibrium is

M/P* (eP"')l_a = m{r*,q} = M/Q, {6)
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where P is the export price, eP* the import price, income s derived
from production of the exportable g, and the domestic CPIis Q = P¢
(eP*)"". Variation in Q is given by

[dQ/Q = adP/P + (1 - ) de/e + dP*/P*], ]

Monetary authorities’ target for real exchange rate (eP*/P), may

be expressed as

dP/P = 0 [de/e + dP*/P*], @)

and the resulting variation in Q becomes
dQ/Q = [1 - o (1 - O)][de/e +dP*/P*]. ©)

Together with (6), the monetary variation that will achieve this
movement in Q would be

dM/M = [1 - & (1 - O)](de/e +dP*/P*] + dm/m. (10)

This equation describes the movement in the money stock that
will achieve the desired movement in relative price P/eP%, granted ex-
ogenous variation in 7%, P¥ and g. Given the fluctuation in 7% P* g

and M, excess demand for money will be eliminated by movement in
bilisation of the

e. The main idea is that in an open economy, Sta
money stock will not stabilise the domestic price level or the real ex-
change rate as P¥, 7%, g, or y vary. Whichever model is selected, one is

forced to choose between monetary stability or exchange rate objec-

fives.

2.3. Inclusion of exchange rate expectations

Dornbusch (1976) combined equations (1) and (2) to get
M/eP* = m{r,y}. (11)

The existence of risk-neutral speculation will transform the
open arbitrage condition (3) into

r = r¥ + ee, (12)

where ce is the expected rate of change in the exchange rate. If we as-

sume that the exchange rate will adjust to its long run equilibrium

value

An Empin it i ’
mpirical Analysis of Singapore’s Monetary and Exchange Rate Policies 63

e’see =0 (e’ ~e).
13
Combining (11} ~ (13), -

.Y we h ey
condition ave the money-market equilibrium

M = eP*mly, r* + 6 (e’ - e)). (14}

Using subscri i
— valuis o ggts Ef denote partial derivatives, and indexing the
» 77 and m to umty, the movement in e is given by

de = {dM - dP* - [m, dy + m, (dr* + ode)]}/(1 - Om,). (15)

. ‘ N ( )
3 r

3. Empirical evidence

The da i

Finam;; }Vtzrzijﬁto test the model is collected from the Jnternational

Bimancial Sta (IMI,: on an annual basis from 1979 to 1996 with 1990 as

h exporz; r O d). Interest rates are money market rates and prices

o expor e indexed. We assume the foreign country t bp h
ited States, hence, all foreign variables reflect US data e e

. l . 3
.

3.1, Money demand

Equation (1) is the standard
quently estimated in the foro money demand function which is fre-

InM/P), = o + o, Iny), + oy 1, + 6,2 (16)

where ¢, is a r ;
Tomae g thI' ! ;nl;lcim dlsturb‘ance term, @, is the income-elasticity of
e oL rea m;leances,w(lac22 is the ‘semi-elasticity” with respect to the
> s to ris the i
) ’ e interest rate
mestic product and P the GDP deflator » ¥ the real gross do-

2 Sumi (1980).



4 BNL Quarterly Review

‘The value of DW test as reported in Table 1 suggests possible se-
rial correlation. Breusch-Godfrey Serial Correlation LM Test results
further reject the null hypothesis of no auto-correlation at 5% level of
significance (F = 4.211 with probability 0.082; Obs R* = 4.252 with
probability of 0.053). After correcting for serial correlation, the re-
sults (with t-ratios in parentheses) are more satisfactory. The estimates
show that money demand for Singapore is normal since the coeffi-
cient of interest rate is negative and that of income is positive. It is
evident that income elasticity has dropped from near unity for the pe-
riod 1967-78 to 0.41 for the period 1979-96. In addition, the interest
rate coefficient shows that variation in interest rate will change the
demand for money by only 0.0011% instead of 4% over the earlier

period.

TABLE 1
DEMAND FOR MONEY
o o o, R? DW AR(1)
1967-78* 0.35 0.94 -0.04 0.988 1.23
©9 | (269 (-2.8)
1979-%6
no correction for -~16.251 1.712 ~0.013 0.992 0.971
" auto-correlation (-4414) | (209.212) | (-61.219)
After correction for 14,321 0.4109 -0.0011 0.997 1.812 0.9831
auto-correlation (0.1212)§ (3.453) (~7.921) (912.189)

* Prom Sumi {1930).
Source; Data collected from Iternational Financial Statistics Yearbook,

3.2, Price and exchange rate

The home-currency price of imports is given by a PPP equation in
which the world price is exogenous,

P™ = eP*, or In(P") = In(e) + In(P¥). (17)

Comparing this equation with (2) reveals that this is only an
import-price version. Assuming that the price of goods produced at
home, WP, depends on the money stock and the import price,

In(P) = o + o, In(M) + o, In(P™), (18)
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g that the export price index,
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In(P) = B, + B: In(P) + B, In(eP#), (19
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1973.1 g)ualggg 311(13 ar}zld (19) were estimated by Sumi for the period
199, Additiorlal.iy :V : e}alve furt_hzr tested this for the period 1579 (t)o

! ) ave tried a number of | ificat:
both equations and have reported the results in Ta?)%ezge;fg: ;UOIIS o

oy

-0321 | 0612
C197.020) [ (9.41y

-0401 | o
(-192.211) (9.3?3)

0413 [ 073
(~166.208) | (10.101)

-0.141 | 0.819
(-173.705) | (11.653)

Sosrce: International Financial Statistics Yearbaok

TABLE 3
EXPORT PRICE EQUATION

Before Koyck
: 5215
transformation {10.056) dgig?) 0.517
After Koyck 3.013 ~0.408 0.018 0.7
- A 798

transformation

0.819) {-0.897) {503.602)

Sonree; International Financial Statistics Yearbook

321, WPI index equation

This e uati [ .
Moving.a ‘:;;_)n is f?und to be statlonary at 5% level of significance
ages of up to four time periods are used in this e(mation.
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1o find the best fit. After examining the results, it is clear that the ef-
fects of both money stock and import price are significant. M1-
version of this equation was tested as well, but M2 yielded better re-
sults and is thus reported.

We noticed an interesting phenomenon with regard to this
equation: the coefficient of money stock, Gy has a negative sign, and
this is against conventional wisdom. Normally, the money stoc

e same direction as the price Jevel. One possible reason to
tem as the MAS

intervention

moves in th
explain this is an initial liquidity drain within the sys
tries to re-inject into the economy through exchange rate !
by purchasing US dollars. This has the effect of raising the money
stock while reducing the domestic price level at the same time.

In addition, even though the Durbin-Watson statistics may not
be quite satisfactory, as the lags increase from zero to three ime peri-
ods, the effect of money stock increases. This could be due to policy
time lags. Moreover, both R? and DW improved as the number of lags
increased. Hence, it is safe to conclude that domestic prices are af-
fected by import prices, and this is the same conclusion Sumi reached

for the much earlier period.

3.2.2, Export price eqHation

We found equation (19) to be stationary at the 5% level of signifi-
cance. After having tried various lags of moving-averages s as to fin
the best fit, we concluded that the best fit is for the regression which

incorporates a Koyck partial-adjustment process:
ln(Px)t = [30 + Bl ln(P)t + BZ ln(eP#)t + ﬁB (Px)t-l' (20)

As shown in Table 3, the elasticity of the export price index
with respect to WPL is 0.096, and with respect t0 world prices, it is
_0.408. Both equations (19) and (20) show a negative relationship be-
tween the price of exports and world prices. In (20), for example, for
every unit increase in world prices, Singapore export prices fall by
about 0.408. This means that exchange rate policy has indeed been ef-
fective in keeping domestic prices low by preventing imported infla-
dion. However, 1s this price reduction sufficient enough such that ex-

orts are not adversely affected by the strong Singapore dollar? We
will address this next.
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3.3. Effects of managed floating
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4, Conclusions and discussion
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change rate policy has been effective in preventing imported inflation
in Singapore.

Other Southeast Asian countries, China, Vietnam, and Malay-
sia, for example, have been doing well recently, and one day keeping
the Singapore dollar strong may no longer be the only viable policy.
Moreover, some studies have shown that any recent inflation in Sin-
gapore has been more due to the domestic sector (asset inflation, for
instance) rather than overseas factors. Perhaps the MAS should focus
on other policies such as wage control and fiscal policies to keep the
costs of production low and to maintain the competitiveness of Sin-
gapore’s exports.

Well, it has indeed! That Singapore is keeping its balance is no
surprise. For 20 years, most of Southeast Asia grew as if the good
times would never end. But not Singapore: its planners always took
account, sometimes obsessively, of the dangers over the horizon.
Now the troubles have arrived, the preparations are in place. It is a
Singaporean trait to look for trouble before it finds you. While other
governments from Kuala Lumpur to Hong Kong watched soaring
property prices benignly until this summer, Singapore took action. In
early 1996 the government ordered banks to reduce their real-estate
loans, slapped a 100% capital-gains tax on anyone selling property
within three years of purchase and reduced the amount of land avail-
able to private developers.

Singapore also avoided the crippling current-account deficits
that have plagued Thailand, Malaysia and Indonesia, During the years
of easy foreign money, these bigger neighbors raced to finance self-
indulgent projects, from the world’s tallest buildings to a national
aerospace industry. All the while, Singapore stuck to yet another pre-
occupation: efficiency. The tiny island has long boasted Southeast
Asia’s best telecommunications, port, airport and rapid transit. Dur-
ing fat times and lean, the government has concentrated relentlessly
on improving these basics.

Then there is the national religion in Singapore: strategic plan-
ning. In the early 1980s Singapore Inc. began abandoning lower-end
manufacturing (televisions, VCRs) for more “value-added” electrontc
products, While the financial markets were sinking in recent months,
US demand for made-in-Singapore silicon wafers, semiconductors,
disk drives and laser-disk players began to perk.

Naturally, Singapore cannot escape all the troubles of its neigh-
borhood. Its banks have lent aggressively in Southeast Asia, and its
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