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Abstract

Based on several stylized facts, this paper develops a macroeconomic model for Hong Kong that
emphasizes its interdependence with China and the United States. Important macroeconomic variables
such as the price level and nominal wage rate, as well as capital flow, are analyzed first in a static setting
and then in a dynamic model. As an application, the model is used to analyze macroeconomic adjustment
of Hong Kong in response to economic slowdown in the U.S. and a possible devaluation of the RMB.
Theoretical results are obtained both under the assumption of adaptive and rational expectations.
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1. Introduction

The spectacular economic development of Hong Kong during the last half a century demonstrates that
it is undoubtedly one of the greatest success stories in the twentieth century. Free and dynamic, its
outstanding performances in the economic arena are largely due to its governance by the rule of law,
the neutrality and efficiency of its civil service, and the informational freedom that it enjoys. Equally
important are the non-interventionist approach adopted by its government, and the transparency and
consistency of its macroeconomic and fiscal policies, which provide a predictable business environment
and a level platform for all players to utilize their competitive strengths as well as their comparative
advantages. The collective results of those sound political and economic choices are the phenomenal
growth experience of Hong Kong, and its remarkable strength and resilience in the face of political and
economic shocks. These were most vividly shown during the recent events of the turnover of sovereignty
from Britain back to China and the Asian financial crisis. In the latter case, Hong Kong has recovered
from the setback much more rapidly than other economies in the region.

Although many observers are optimistic about future prospects and long-term trends in the Hong Kong
economy, some are still uneasy about several recent developments in the global economy. As monetary
conditions in Hong Kong are closely associated with those of the U.S., while real economic activities in
Hong Kong are increasingly more and more dependent on those of Mainland China, a certain degree of
prudence is undoubtedly warranted. Future challenges that Hong Kong will have to face are still many.
The most obvious ones are, among others, as follows:

e  There is a widespread belief of an economic slowdown in the U.S. In particular, Alan Greenspan,
chairman of the U.S. Federal Reserve, had expressed this view on many occasions.

e  The Japanese economy has been in recession for a number of years.

e  China’s imminent accession to the WTO.

° Speculations about a possible devaluation of the Chinese RMB.

e  Periods of deflation in China.

e  Greater integration of the Hong Kong economy with that of the Mainland.

° Introducing more of the highly educated persons of expertise from the Mainland to work in Hong
Kong.

How might these events affect Hong Kong from a macroeconomic perspective, particularly with respect
to the price level, wage rate and capital flow? Although there have been many articles written on these
themes, they are mostly journalistic and therefore there is a general lack of analytical macroeconomic
models for Hong Kong to answer those questions in a more rigorous manner. Consequently, in-depth
studies at a theoretical level are few, and this has affected the quality of subsequent empirical research
on the subject. The objective of this paper is to fill this gap.
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In this paper, | develop a concise but analytically useful macroeconomic model for Hong Kong based on
some stylized facts about the Hong Kong economy. The model emphasizes the interdependence of
Hong Kong with China and the United States. Important macroeconomic variables for Hong Kong, such
as the price level and nominal wage rate, as well as capital flow, are analyzed first in a static setting and
then in a dynamic model. The model is then used to analyze macroeconomic adjustment of Hong Kong
in response to a couple of contingent scenarios. These scenarios are economic slowdown in the U.S.
and devaluation of the RMB. Results are obtained both under the assumption of adaptive and rational
expectations.

For the moment, the purpose of the paper is rather modest, i.e., to think through the different issues in
a conceptual way. Needless to say, it would be more interesting and highly desirable if one can obtain
numerical results based on the model established in this paper and from past data or simulation. These
will indeed be research topics for future work.

The paper is organized as follows. Some stylized facts about the Hong Kong economy are presented in
Section 2. Section 3 describes a static macroeconomic model of Hong Kong. Static equilibrium values
of the price level, wage rate and capital flow to Hong Kong are obtained in Section 4. Section 5 analyzes
the stability of the steady state of Hong Kong. Section 6 extends the study to a dynamic model with
rational expectations. Concluding remarks are presented in Section 7.

2. Stylized Facts about the Hong Kong Economy

We begin by describing several stylized facts about the Hong Kong economy, which constitute the
basis upon which this paper will be built. These facts largely capture the unique characteristics of the
Hong Kong economy, particularly at the macroeconomic level, and thus are essential in a model that
addresses the Hong Kong economy.

° Free trade and free flow of capital into and out of Hong Kong. Most economists consider Hong
Kong as one of the freest economies in the world.

e  The interest rate of Hong Kong is determined by monetary policies of the U.S. The only recent
exception was during the Asian financial crisis of 1997-1998 when there was an intervention in the
financial market by the Hong Kong Monetary Authority.

e  The Hong Kong dollar has been pegged to the U.S. dollar since October 1983 at an exchange rate
of 7.8 Hong Kong dollars per U.S. dollar through a currency board.

e  The tertiary sector, in particular the financial services sector, is a very important part of the Hong
Kong economy.

e  Prices respond rapidly to changing conditions of demand and supply. According to an IMF study
based on data from 1973 to 1998, the price level in Hong Kong decreased 0.41% for every 1%
increase in the unemployment rate. By contrast, during the same period, the figure was 0.19 for
the U.S., 0.07 for the U.K., and 0.05 as an average for 14 countries in the OECD.



Hong Kong Institute for Monetary Research

° Relatively flexible wage adjustment. This is because the labor market in Hong Kong is very
competitive, and has relatively few institutional factors that can result in nominal wage rigidity. The
government of Hong Kong has traditionally pursued a non-interventionist, laissez-faire approach
in economic affairs. A high degree of flexibility in both the goods and services market and the labor
market constitutes an important feature of the Hong Kong economy.

° Large amount of foreign exchange reserves in Hong Kong (over US$ 110 billion), which is more
than eight times the amount of currency in circulation. Hong Kong is believed to be well capable of
defending the exchange rate peg.

e  Trade with the Mainland and the U.S. accounts for a very large fraction (over 50%) of the total trade
of Hong Kong. Furthermore, “outward processing” accounts for a significant part of the trade
between Hong Kong and the Mainland. Annual figures of four years from 1997 to 2000 indicate
that on average imports from Mainland China and from the U.S. account for 41.24% and 7.27% of
the total imports of Hong Kong respectively. On the export side, those to Mainland China and to
the U.S. account for 34.51% and 23.04% of the total exports of Hong Kong. When re-exports are
excluded from total exports, domestic exports from Hong Kong to Mainland China and to the U.S.
account for 29.84% and 28.86%. The two-way trade with Mainland China accounts for 37.85% of
the total two-way trade of Hong Kong, while that with the U.S. accounts for 14.90%.

° Property price, which is mainly affected by the land supply policy of the government, plays a very
important role in the economic life of Hong Kong.

e There is strict foreign exchange control in China. RMB is not fully convertible and the capital account
of China is closed.

° Exchange rate of the Chinese RMB is managed within a narrow band around 8.27 RMB against the
U.S. dollar.

e  Large foreign exchange reserves in China (over US$ 175 billion). The Chinese government had
stated repeatedly during the Asian financial crisis that it would help Hong Kong in times of need.
This further strengthens Hong Kong’s capability of maintaining its linked exchange rate system.

This paper will incorporate most factors listed above, with those left out (outward processing and the
importance of the property market) to be included in a future study about the general economic
interdependence among the U.S., Hong Kong and China.

3. A Static Macroeconomic Model of Hong Kong

From a macroeconomic perspective, the structure of the Hong Kong economy is a relatively simple one.
The nominal interest rate in Hong Kong is determined by monetary policies of the U.S., which is exogenous
to the Hong Kong economy, while the nominal exchange rate is fixed by its currency board. The only
variable that can change to balance the supply and demand for goods and services in Hong Kong is the
price level, through its effects on the real interest rate and the real exchange rate. For a given expected
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future price level, a positive aggregate demand shock to the Hong Kong economy that increases the
current price level will raise the expected real interest rate and the real exchange rate of the Hong Kong
dollar. Higher expected real interest rate discourages private investment, while higher real exchange
rate reduces the competitiveness of Hong Kong’s export products. The balance of the aggregate supply
and aggregate demand can thus be restored.

In the labor market, the nominal wage rate in Hong Kong adjusts to balance the supply and
demand for labor, with the latter being associated with the supply of goods and services through the
production function relationship. Labor supply depends on the real wage rate and other factors. One of
the important factors is the policy pursued by the government. More specifically to the case of Hong
Kong, the inflow and outflow of highly skilled labor is one of the key factors that warrants particular
attention.

The money supply in Hong Kong is not an autonomous variable. Rather, first and foremost, it changes
to guarantee that the nominal exchange rate remains fixed at the pre-determined parity rate. It is important
to realize that the quantity of money supply will also be at the level that is able to accommodate the
transaction needs of the Hong Kong economy. In other words, the quantity equation of money should
hold true for Hong Kong. In addition, in view of the characteristics of the currency board that is in place,
a change of the monetary base should be equal to the change of the official settlement balance of Hong
Kong, which is the sum of the balance on the current account and the capital account. Through this
relationship, we can make inferences about the change of capital flow to Hong Kong in response to
various changes that may happen in the world economy, particularly those in the U.S. and in Mainland
China. More specifically, when the increase in the money stock exceeds the increase in the current
account balance, we know that there must have been a capital inflow to Hong Kong. On the other hand,
when the increase in the money stock is less than the increase in the current account balance, we know
that there must have been a capital outflow.

Throughout this paper, | use subscript 1 to indicate variables of Hong Kong, 2 to indicate those of
China, and 3 to indicate those of the United States.

Aggregate Demand for Goods and Services

The real aggregate demand for Hong Kong can be written as

yl :A.+ le’
where
AfL:C:l-'-Il-‘-gl

is the domestic absorption of Hong Kong, which consists of private consumption Cl, private investment
I,, and government purchases @, while

NX, = EX, = IM,
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is the net exports of Hong Kong to the rest of the world. For the sake of illustrative simplicity in this
paper, | assume that the rest of the world consists of the Chinese Mainland and the U.S. only. One could
easily make the paper more realistic by including other important economies in the world such as the
EU and Japan.

A =g, +by, —dr,
NX, = NX, + NX,, .

where NX,, and NX,, are net exports of Hong Kong to China and to the United States, respectively,
which can further be expressed as,

NX12 =ty LY, —NyY +aiG;,

NX13 = t13 TNRY; —Ng Y, 4,0, -

t,,and t,; are the autonomous net exports from Hong Kong to China and from Hong Kong to the United
States, respectively. Both are mainly affected by the commercial policies pursued (or the lack thereof)
by Hong Kong and the two countries involved. N , is China’s marginal propensity to import from Hong
Kong, whereas N,, is Hong Kong’s marginal propensity to import from China. Similarly, N ,is the U.S.’s
marginal propensity to import from Hong Kong, whereas N, is Hong Kong’s marginal propensity to
import from the U.S. (, is the real exchange rate between Hong Kong and China, and (,; is the real
exchange rate between Hong Kong and the U.S. The real exchange rates measure the competitiveness
of Hong Kong products relative to those of China and the U.S.

O =€, ~ P+ Py
Ois =€3~ Pt Ps3>

where €,, is the nominal exchange rate between the currencies of Hong Kong and China, expressed as
the number of Hong Kong dollars per unit of the Chinese RMB. Likewise, €, is the nominal exchange
rate between the currencies of Hong Kong and the U.S., expressed as the number of Hong Kong dollars
per U.S. dollar. , P, , P, and P, are logarithms of the price levels in Hong Kong, China and the U.S.,
respectively. | assume that the Marshall-Lerner condition is satisfied for Hong Kong, i.e., the sum of the
price elasticity of exports and the price elasticity of imports exceeds unity. We can thus bypass the
possibility of the J-Curve and simply assume that @, and @, are positive. Without loss of generality, if
we choose the price unit appropriately, we can normalize the price level in the U.S. so that P3:l and
Pp;=0. For notational simplicity, | further denote €, =€, and €,,=€,. We can thus re-write the expressions
for real exchange rates as

Os =€~ P>
O, =€, ~ P tp,=€3-es+p,—p=(e—p)-(&-p,)-
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Thus,
NX; = NX,, + NX,,
= (ty, +ts) + LY, +NY —(Ny +0y) Y, +a0,G, +Q,0;,

=t +(a1 +az)(e1 - p1) _al(eq - pz) TNLY, Ny, Ny,

where t,=t,,+1, ;represents the autonomous net exports of Hong Kong to the rest of the world, n,=n,,+N,,
is Hong Kong’s marginal propensity to import from the rest of the world. Combining the expressions for

A and NX,

y, = A +NX;
=g, +by, —dr +t, +(a, +a,)(e - p) —a,(& — p,) + N, Y, +NY, —NY,.

Solving for y;, we get
(1_b+ n1)Y1 =0, +t1 _dr1 + (0'1 +aZ)(e.|. - p1) —0’1(62 - pz) TNLY, ¥y,
—n1[gl +t1 - drl + (al +a2)(e1 - pl) _al(ez - pz) TN,y + n13y3]'

To simplify notations, let

_ Ot — d y= a, +a, J= a,
1-b+n,’ 1-b+n,’ 1-b+n, ' 1-b+n,’

1

Aggregate demand is

d

yp = fi-Ar+y(e —p)—0(& = p,) +1,Y, +sYs-

Real aggregate demand in Hong Kong will increase if Hong Kong pursues a trade policy that increases
its autonomous net exports, if it pursues an expansionary fiscal policy, when its real interest rate is
lower, or if there is a real exchange rate depreciation of its currency relative to the U.S. dollar. Real
aggregate demand in Hong Kong will also increase if there is an increase in the real aggregate output in
China or the U.S. It will decrease if there is a real exchange rate depreciation of the Chinese RMB
relative to the U.S. dollar.
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Real Interest Rate with Adaptive Expectations

n=i _(:olnf) =i1_[(:olpf)_ AR

where (folpf) is the logarithm of the expected price level in Hong Kong during the next period based on

information available in the current period. (:Olnf) is therefore the expected rate of inflation. Assuming

that expectations are formed adaptively, i.e.,
(oPD) = (APD) + 4l py = (GpD = oy + (= )(5pY)
where O < 1 < 1, the expected rate of inflation is
(o) = Py = A= I(5P)) — pul.
The exantereal interest rate is therefore
n=i == @)IP) — Pl

Nominal Interest Rate

Full capital mobility between Hong Kong and the U.S. implies the international asset market equilibrium.
Namely, risk-neutral international investors through arbitrage will eliminate all expected profits. This
entails the uncovered interest parity condition

Under Hong Kong’s currency board, the Hong Kong dollar is pegged to the U.S. dollar at 7.8 Hong Kong
dollars per U.S. dollar. Hong Kong, as well as Mainland China, has one of the largest foreign exchange
reserves in the world. Based on this fact, | ignore the possibility of either the Hong Kong dollar being de-
linked with the U.S. dollar, or it being devaluated or revaluated against the U.S. dollar. Under that
assumption, the nominal exchange rate is expected to remain fixed relative to the U.S. dollar at the

U

Lde,
' EG—0O=0
current parity rate. Thus, Satg and

Aggregate Supply of Goods and Services

We assume a Cobb-Douglas aggregate production function for Hong Kong, with a constant level of
capital stock (without loss of generality, it is normalized to 1.)

Y, = AL
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In logarithm, the aggregate production function is

Y. = a1 + (1—0’)|1 ’

where 31 and |l are logarithms of the total factor productivity and the level of employment, respectively.
a > Qis the capital’s share in the national income. The marginal product of labor is

oY, .
—L=(1-a)AL".
oL,

The logarithm of the marginal product of labor is

Inl-a)+4& —al,.

In a competitive economy such as that of Hong Kong, profit maximization of firms entails that the real
wage rate is equal to the marginal product of labor, i.e.,

W - p, =Ind-a)+& -al,.
The optimal amount of labor utilization can therefore be written as
1 1
l, ==(p,—w,) +=[Inl-a)+&].
1 a 1 1 a al

Substituting the |, above to the logarithm of the Cobb-Douglas aggregate production function, we have
the expression for the aggregate supply as

b\ :él+(1_a)|1

_& 1-a +1—a| 1-
o (mw) = =Inl-a).

+——In(1l-a). The aggregate supply function can be written as

Y1S :ai+:8(p1_W1)-
Aggregate Demand for Labor

From the discussion above, we also get the aggregate demand for labor as

a_ 1. _ 1. A
|1 _E(pl W1)+0'[|n(1 a)+a1]-
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Aggregate Supply of Labor

The aggregate supply of labor should be positively related to the real wage rate. Let us assume it can be
written as

By :|A1 +O(w, - p,).

An exogenous increase in the labor supply (shift of the labor supply curve) is represented by an increase
in .

Balance of Payments

Current account balance is equal to the balance of trade if we ignore the difference between the investment
income received and paid to the rest of the world, as well as the unilateral transfers. It can be written as

CAi =t + (al +az)(e1 - pl) _al(% - pz) LY, TNy, —NY;.

Capital account balance can be decomposed into two parts. One part depends on the difference between
the nominal interest rate of Hong Kong and that of the U.S., taking into consideration the expected
appreciation of the U.S. dollar. All factors other than interest rates and the expectation of exchange rate
changes that may affect net capital inflow to Hong Kong are represented by the term K,

&

at

O

0
KA =K, +K i —i,~E[
E

Change of the official settlement balance

of, =9(CA) +d(KA).

Money Supply and the Balance of Payments

Under the current linked exchange rate arrangement in Hong Kong, an increase in the supply of U.S.
dollars due to a surplus of the official settlement balance will put upward pressure on the Hong Kong
dollar in the market. Whenever there is a deviation of the market exchange rate from 7.8 Hong Kong
dollars per U.S. dollar, the three note-issuing banks (HSBC, BOC, Standard Chartered) will arbitrage
away the profit opportunity. For example, if the market exchange rate becomes 7.7 HK$s per US$, by
acquiring 1 US$ with 7.7 HK$s and exchange for 1 US$ worth of the Certificate of Indebtedness at
HKMA, one of the three banks can issue 7.8 HK$s of banknotes and therefore obtain a profit of 0.1 HK$.
This inevitably results in the sale of Hong Kong dollars (and simultaneous buy back of U.S. dollars) by
the Hong Kong Monetary Authority and thus an increase in the monetary base. If we assume the money
multiplier (the ratio of total nominal balance, say M1, to the base money) is equal to (), then

om, ~ @~ p, = of,.
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4. Static Macroeconomic Equilibrium of Hong Kong

Goods and Services Market Equilibrium

Under the assumption of full capital mobility between Hong Kong and the U.S., as well as adaptive
expectations, the aggregate demand for goods and services in Hong Kong can be expressed as

y¢ = £, = Ali, = 0= 1C202) = P+ (e~ P) = 8(8, = P,) +77Ys +11Ys
=[f,+A@- ) CPD)] = Ay + 16— (A = A+ y) Py = B8, = P,) + 10 Ya + 1035
or,
yy = f =iy + )8 —ap, =36, = P,) +11,Y, + 171V
where f = f, + A(1-2) (0pf), and w=A-Au+y>0.
The aggregate supply of goods and services in Hong Kong is
yr =8+ B(p—w).

Price level adjusts according to the following tdtonnement process

= T{ f _/\is +}'el_ap1_5(ez - p2)+’712y2 +113Ys —ai—,B(pl—Wl)} )

where T indicates the speed of price adjustment. Equilibrium in the goods and services market is reached
when the aggregate supply equals the aggregate demand

a,+B(p, —W,)=f =iy +ye —ap, —0(e, = p,) +1,Y, +1113Ys.

\ \ 1 :
p, = wfﬁwl +a)+,3[f —Aigt)e —0(e, — P,) +1,Y, HsYs —a&].

10
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Labor Market Equilibrium

The aggregate demand for labor is
1 1
11 ==(p,—~w)+=[Inl-a)+4&].
1 a 1 1 a ai
The aggregate supply of labor is

N
I1 _Il +‘9(W1 - pl) .
Nominal wage rate adjusts according to the tdtonnement process

dw, _

E—U(Hd =-17)

0
=a§rl(pl-wl)+§['n(1-a)+é1] -L-6w - p,

O

where O indicates the speed of nominal wage adjustment. Equilibrium in the labor market is reached
when the supply of labor equals the demand for labor

~ . « 1, . . 1 ~
I1"'0(\’\/1 - pl) :E(pl _W1)+E[In(l_a)+a1] ;

or,

W*—p*—— a I_+ a
LT T e Trae

where |, = IA1 -In(l-a).

1
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Proposition 1:

dp, _ dw, _
The steady state of the economy is reached when both E =0 ang E =0.In the steady state, the

price level, nominal wage rate, real wage rate, employment level, and output are

<1 : p_a - a_1+6
==[f-di,+e -9I(e — + + --0—| -—E——a,
P, w[ 318 —0(6 = P,) +111,Y, +1115Ys] w1t o 1+a9a1

a(w+ p) [ +a(a;—0—1)
wl+ab) * wl+ad)

. 1 .
W :Z[f —Ai;+ )8 —0(6, — P,) +11, Yo + 13 Ys] —

W*—p*: O’ _ a |_

TR T e T
af 1 -

. = + . +In(1-q) .

! 1+a'6?a1 1+a6 " A-a)

. _a+o) N Ba )
1 1’
1+a6 1+a6

while the steady state value of the nominal money balance is

*

m, =p;+y;—hi3

a(cu+a)6?—,8)[ +a(,8w—l—t9)
wl+af) 1 wld+ab)

.1 . .
m, =B[f —Ai;+ )8 —0(6, = P,) M1, Y, sl + a, —his-

In the steady state, while the price level, nominal wage rate and money supply in Hong Kong are affected
by both demand side factors and supply side ones, real wage rate, aggregate output and labor utilization
are affected only by productivity and labor supply.

Decreases in i,, €, and increases in €, P,, ¥,, Ystend to increase the price level and the nominal wage
rate, as well as the money supply. Increase in productivity raises the real wage rate, level of labor
utilization and aggregate output, and decreases the price level, whereas its impact on nominal wage
rate is ambiguous, depending on the sign of w—6— 1

Consider the case when an increase in I_l results in a greater increase in @, such as introducing highly
educated persons of expertise from the Mainland to work in Hong Kong, which is likely to result in a
general productivity increase. The result will be increases in the real wage rate, level of labor utilization
and aggregate output.

12
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A Graph for Comparative Static Analysis

The locus for the goods and services market equilibrium are values of W, and p, such that

B oo 1

w+B 1 w+p

[ [f-Aiy+ye —0(6—P,) + MY, +MsYs — 8]

The locus for the labor market equilibrium are values of W, and p, such that

_a - _ a
1+a0 ' 1+a6

P, — W, a, .

Labor Market Equilibrium

Goods Market Equilibrium

Capital Inflow to Hong Kong

One of the important implications of the linked exchange rate system in Hong Kong is that the money
supply of Hong Kong is endogenous, changing to guarantee that the nominal exchange rate remains
fixed at the pre-determined parity rate. Meanwhile, the quantity equation of money should also hold true
for Hong Kong. In addition, change in the monetary base must be equal to the change in the sum of the
balance on the current account and the balance on the capital account. Denote the money multiplier by
W, then

om, —¢ - p, =of,,

13
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and thus,
0(KA) =0m —¢—p,—0(CA).

~om _9(CA) — om _s  O(CA) _ d(KA)

and —h3, we get
0y J

d(KA)
6—y3 >0 when P ay, ay, . As y, w

d-wi-b+nf

B0 w1-b+n) O
Dw( 1)D

>0 if

Y3

andonlyifpl<,7—£—¢/—nl3:n -y .

Likewise, we can infer how capital flow to Hong Kong will respond to various changes in the world
economy as stated in the following proposition:

Proposition 2:

Capital flow to Hong Kong critically depends on the price level in Hong Kong relative to those in the rest
of the world. There will be capital inflow to Hong Kong, ceteris paribus, if,

a) Y,increases,and P, <N yQ-;
b) VY,increases,and P, <N,Q-,;
c) p,increases,and P, <a, Q-
d) e increases, and Pi< (a,+a,)Q-y;

e) eincreases,and P <-aQ-Y;

f) @ increases, and P, < L[ﬁw+ 1+ 6)(nw-D] -y,

w(l+a0b)
_ a
' <—[w@+80)+ L(ncwa -1)] -y,
9) | increases, and P o1+ 0’9)[ (1+6)+ B(ny -y
.o, <_A _h_
h) ijincreases, and P o Y.

1-a@-b+n) _1+du-d-a,-a,
w(l-b+n,) a,+a,+d-du

where Q =

14
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5. Stability Analysis of the Steady State of Hong Kong

Rewrite the dynamic price level adjustment process

d .
%n(yf—yl),

and the dynamic nominal wage rate adjustment process

dw, s
d_tlzo'(lld =17) ,

as a set of two variable first order homogeneous and autonomous differential equations in (W, —Wl*)

and (P, _pl*),

DDdWl == oll+at) (W1 - M( P~ pI

+
Lt W) ),
0
del A ,
DDE:T:B(Wl_Wl)_T(w"':B)( P~ pl) )

or,
Od(w, —w \ ,
D%zaﬂ(wl_wl)-l-aﬂ(pl_pl),
O
O
] *
d(p.—-p) : .
J—"—""=a,(w-w)+a -
|:| dt a‘21( 1 l) 22(p1 p]_);
where
ol+ab
ay =~ (0' )<O'
o(l+ab
812:%>0,
a, =18>0,

a, =-T(w+[)<0.

15
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The characteristic equation for the system of differential equations above is

(] U
—X
det(A=x) =det [ 7% B - (3 ) (s 22
5 7

= x* —tr (A)x+det(A) =0,

where

-17(w+ p) <0,

1+a6
(A =a, +a, =- 20

det(A) = a8, ~a,a, = Tw@ >0.

Stability of the solutions depends on

((1+a6)

tr(A)? - Adet(A) = E,iﬂ(m ,6’)] U(l;a@)

=M r(a)+,8)5 +4,BJ(1 af) >0.
a

W

The solutions are globally stable as tr (A) <0, det(A) >0, and tr(A)* —4det(A) >0

Labor Market Equilibrium

Goods Market Equilibrium

16
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Proposition 3:

The steady state, or the static macroeconomic equilibrium, of Hong Kong is globally stable. Suppose
there is a shock to the economy and hence an initial deviation from the static macroeconomic equilibrium,
the price level and the nominal wage rate will converge back to their steady state values after a period of
adjustment.

6. A Dynamic Model with Rational Expectations

Up to this point, | have assumed that expectations about the price level determination are formed
adaptively. In what follows, | will relax this assumption and use rational expectations instead.

Goods market equilibrium
q +IB(pll _Wlt) = fl _A[is _[Et(pl,t+l) - plt]]+y(e1 - pn) _5(62 - pz) T2Ys t1sYss

(,8"'/] +V) Py ::B\Nlt +AEt(p1,t+1) + f1 _/“3 )8 —5(92 - pz) LY, H3Ys-

Labor market equilibrium

a - a
— ll +
1+ a6 1+a6

Wy = Py =

a,.

Combining goods market equilibrium and labor market equilibrium, we get the price level

. a - a
(A+Y) Py :/]Et(pl,tﬂ) +f =iy +)e —0(e, = P,) 17, Y, +1113Y5 _lfaﬁll +1_’|_8a9a1 )
or,
A 1 . a - fo
Py =A+yE¢(p1,t+1)+m f,=Aiy + )8 —o(e, = P,) +111. Y, ""7133/3_:|_-|I-B(;rBI1-I-l-ll-Ba'Qai
A 1
Pr = 1 +yEt(p1,t+1)+—)l +y'713y3t U,
where
. pPa -  Pa
= f,=Ai;+)e -d(e,—p,)+ - |, +
U, Aty LAyt —0(8 — P,) t11,Ys 1+a0 1+a0a1

17
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is a random variable that represents supply and demand shocks other than change in the growth rate of
US aggregate output.

We can thus obtain the behavior of the price level (and thus also the wage rate) in Hong Kong based on
different assumptions about the behavior of the aggregate output of the U.S., and the possibility and the
magnitude of a devaluation of the Chinese RMB. The results are described in the following proposition.
Details of the proof are included in the Appendix.

Proposition 4:
(A) If the aggregate output of the U.S. follows an AR(1) process
ySt =r+ WS,t—l +Vt -

Then the price level in Hong Kong, when expectations are formed rationally, follows

Ar5’713 (VS—/‘)S’hs ’713
= + +8y 4y .
A+ry=A)y  (A+y-agy >t y IrH

1t
(B) If the growth rate of the aggregate output of the U.S. follows an AR(1) process

Yar = Y310 =T + S(y3,t—l - y3,t—2) V.

Then the price level in Hong Kong, when expectations are formed rationally, follows

_ (AtArn,  Asny + (A+Y)Nss

= +u
E T A=Ay A=Ay T Ary—agy

where, in both cases

1 . a - a
fl_/]|3+}el_5(e2_p2)+l712y2_ IB l, + ’8

ut = 1
A+y 1+a6 1+a6

&
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(C) If the probability of a devaluation of the RMB by the magnitude A is P, then the price level in Hong
Kong, when expectations are formed rationally, follows

0, = - IAPA _ée2+zt_ £
Ty v Aty
where
. a I a
z, :/]T fL—Aig+)e +0p, +1,Y, +’713y3_1_|'_8a9|1+1_|l_80,9a1

7. Concluding Remarks and Further Research

In this paper, | have developed a concise but analytically useful macroeconomic model for Hong Kong
based on some stylized facts about the characteristics of the Hong Kong economy. The model particularly
emphasizes the interdependence of Hong Kong with China and the United States. It is used to analyze
macroeconomic adjustment of Hong Kong in response to several contingent scenarios under the
assumption of adaptive and rational expectations.

This model can be considered as a “benchmark” model because of the simplifications made about the
Hong Kong economy for analytical purposes. The model can be refined and extended in the following
directions:

° | assumed a Cobb-Douglas aggregate production function for Hong Kong, with a constant level of
capital stock. Capital inflow, which is an important variable analyzed in the model, will result in
higher capital stock in the economy and thus raise the productivity of labor. Output can be affected
through this important channel.

e  The property and asset market plays an important role in the economy of Hong Kong. Higher
property price will increase the cost of living and therefore affect the dynamics of labor demand
and labor supply behavior. Property price will also affect the net worth of individuals and business.
Through this balance sheet effect, it can affect investment and consumption in the economy.

e  Trade with Mainland China and the U.S. accounts for a very large fraction of the total trade of Hong
Kong. Furthermore, “outward processing” accounts for a significant part of the trade between
Hong Kong and the Mainland. Refinement of the model by explicitly considering the tradable and
non-tradable goods and the important role played by outward processing in the Hong Kong economy
will likely generate new insights that are not provided in the current model.

e  Empirical analysis and econometric tests can be performed based on the model, and numerical
simulations can also be obtained to make predictions about the changes in the Hong Kong economy

based on the model developed in this paper.

Inclusion of more detailed consideration of those factors listed above will surely generate much more
realistic and informative results. They will be considered in the follow up of the current paper.
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Appendix
(A) We use the following AR(1) process
y3t =r+ Sy3,t—l +Vt

to represent the aggregate output of the U.S., then
TPy 2B, () = DT =157
Let the rational expectation solution for p,, be in the form of
Pr =%+ EYs T U T EY, -
Then
Prn =% T GYa T Gl T ¢V
E(Pua) =@ +AYa = T A+ 30TV,
(A+Y)Py = AE (Pria) =(A+ W)U =115 (F + Y500 + V1),
A+ @+ BYzia + @U A+ GV ) =A@ + BN+ Y55 + V)= (A+P)U =75 (F+ Y50+ V)
Comparing coefficients,
A+1¢@ - A +@r) =1,
(A+y)@ - As@ =iy,
(A+y)g-(A+y)=0,

A+ =A@ =nys.
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We get
_ (At
(A+y=A9y’
_ s
4 A+y—-2s’
® =1,
4

Therefore, the rational expectation price level will be

A+y)r S
— (A+y)rn, + /s y3,t—l+hvt +U,
A+ty-As)y A+y-As

Pt

__ Arsn, , (rs=A)sny, Vo ¥ B3y 4.
A+y=As)y (A+y-As)y y

(B) More realistically, we assume that the growth rate of the U.S. follows an AR(1) process

Yar = Y50 =T + S(ya,t—l - yS,t—Z) TV,

1

A
A+ y Et ( pl,t+1) +/\—+y,713y3t + ut !

Py =

1
_[(A +y) Py _AEt(pl,Hl) _(A +y)ut] =r +(1+ S)ya,t—l — Y32 TV,

13

Let the rational expectation solution for p,, be in the form of

Pt =0 T ¢ Ya0 T €32 T &U T ¢4V,
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Then

Pui = G0 + @Yo + & Yara + Gl T Vi
E(Pot) St aYa ¥ Y =% TGN+ A+ )Yy ~ Y50 Vil + 6 Y500,
(A+Y) Py = AE (Pra) —=(A+ )0 =15[1 + A+ 9) Y5 =SV, TV,
AN B+ AYza tBYs o t@U T OV) ~ M +@[r +(1+9)y,
= Va2 TV T @Y} —(A+P)U =050 + 1+ 9) Yo Y50, TV
Comparing coefficients,
A+V)@ =A@ +1@) =1l
A+yV)@-AQ+9)@ —A@, =1y, (1+9),

(A+Y)@, + sy = -,

A+y)g—-(A+y)=0,

A+V@, =A@ =ny.
We get

_ Ay,
A+y=As)y*’

_(A+y e,

4 A+y-As)y '

__ (A+y)sny,
A+y=As)y’

@ =1,

0 = (A+ V)5
T A+y=-A9)y
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Therefore, the rational expectations price level will be

G /B N G RV U7 SN Gl 11
LAy =ayt (Ary=Ag)y T Ay =y T Ay =Agy
_ A, | A+ ) AShe 4y
A+y=29y"  Ary=A9y "> (Aey-Agy 2t
Aty [Arng, . i A s, O,
= LECS u. .
/1+y—)lsEy2 y)’3t Aty Yaa Ot W
(C) Now let’s investigate the impact of a possible devaluation.
O O
. a - o
Py A+yEt(plt+1) yél_ms"')’el_d(ez_p2)+’712y2+’713y3_1fa0|1+1;_8a8a1é
1t A+yEt(plt+l) y +Zt’
where
(= Ba Ba B
= -Ai.+)e +p, + + I, +
“= 31y gl I ¥ Y8+ 0D +12Ys +ihsYs ol 1+a6a1
Let
€ =6 +&,
where
%), Prob=1-P
& =
Bﬁ, Prob=P

1
_5[(/‘ +y) Py _/‘Et(pl,Hl)_(A +y)zl] =€ t¢

and O, is a small deviation of the exchange rate from the parity rate €,.

Let the rational expectation solution for p,, be in the form of

Py =¢ T 46 T ¢,Z +¢:€
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Then

Pra = o + & + EaZu + o
E(Pa) =% +@3e, +@PA,
(A+y)Py —AE(Pr) —~(A+y)z, =-d(e, +¢,),
A+ @ +ae +ez +@e) - Ao tae, +@PA) —(A+))z, =-0(e, +¢).
Comparing coefficients,
(A+y)@ —Al@ +@PA) =0,
A+Y)@-Ag =-7,
A+y)g,—(A+y)=0,
A+y)@ =-0,

we get

Therefore, the rational expectation price level will be

o = OB _
T y(A+y)

& -

O 47—
et
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