Front. Econ. China 2008, 3(3): 356-379
DOI 10.1007/s11459-008-0017-5

RESEARCH ARTICLE

YAO Bin

Research on the choice of RMB exchange rate
regime
—Analysis based on the welfare

© Higher Education Press and Springer-Verlag 2008

Abstract From the perspective of welfare, by synthesizing the normative and
empirical analysis, this paper applies the framework of “new open economy
macroeconomics” to the qualitative and quantitative researches on the choice of
RMB exchange rate regime in the short and medium run. It sets up the structural
model, takes the economical data during 1985-2005 to perform both the positive
and simulative analysis, and it is shown that: with the increases of international
real demand and international price index, in order to improve the welfare of
people, the RMB exchange rate regime should be more flexible.

Keywords choice of RMB exchange rate regime, new open economy
macroeconomics, welfare analysis

JEL Classification F3, F4

WE MARFMEE, S5 a TSR, N ORI ICE AT IS
HEZL, X B ] o 300 P PR N RS T Y S ) LB 3 EAT S PR E BERIF S, A r N R T
I FEXE PRI SRR, DLIRIE 1985-2005 411 [7 50 A Sy Femih MEAT S UE AN 17 L
ST, ARHEETE B IR B S b it SR [ B A% AR AU AN S I, O THE D e
FRFE i B AR A A, N B T YA L W % Ak sl 5 B 3% P ) s 7 1) B i o

KR NRMICRBIEESE, HITBEWLs =, A

Translated from Jingji yanjiu 2575 (Economic Research Journal), 2007, (11): 45-57

YAO Bin (D<)
Headquarters in Shanghai, People’s Bank of China, Shanghai 200433, China
E-mail: boyforver@!163.com




Research on the choice of RMB exchange rate regime 357

1 Introduction

Research on the choice of RMB exchange rate regime has always been a hot
issue in economic research in China. Based on different perspectives and
methods, researchers have conducted in-depth and fruitful studies. Just to name a
few, Liu(2003), Zhao(2004) and He(2005) take “trilemma” as machine tools,
while Jiang, Han(2003) and Chen, Wang(2004) use “target zone exchange rate”.
Yi(2000), Zhang(2002), Wang(2000), Sun, Zhu, Li(2003) and Wei(2005) study
the choice of the RMB exchange rate regime based on the theory of the vanishing
intermediate exchange rate regime, while Hu(2000), Feng(2001), Sun et al(2003),
Zhang(2003), Xun(2004), Zhang(2004) and Qi(2004) study it on the basis of
BBC rule. Moreover, Wang(2004) focuses on behavioral finance, while
Yang(2004), Hang and Xu(2004) take transaction cost into consideration,
Qiu(1999), Li, Fu, Hu(2001) and Yao(2006) investigate it in virtue of the theory
of “optimal currency area”. Only Yao(2006) applies the paradigm of “new open
economy macroeconomics” to do the research on the choice of RMB exchange
rate regime.

The relevant review above has two characteristics: First, from the perspective
of evaluation criteria, the research on the choice of RMB exchange rate regime
which is based upon residents’ welfare is still scarce. The reasons are twofold.
For one thing, it is difficult for traditional framework to take the welfare into
consideration, for another, the analysis of residents’ welfare requires rigorous
logic deduction and accurate calculation with the complex theoretical model,
which is of great difficulty to perform. Second, in terms of theoretical basis, the
main methods are still traditional and unstructured ones in macroeconomics.
Although some researches are done with the micro-economic methods, these
studies, ignoring micro-main body, only take the local market economy into
account (such as foreign exchange market). It is still not perfect and thorough to
construct the operation of the whole macroeconomic loca from the perspective of
general equilibrium.

Using the “new open economy macroeconomics” paradigm, Yao(2006)
establishes a structured model of the choice of exchange rate regime. But the
assumption that the long-term capital account is completely open is not suitable
in the short and medium term. The reason is that the proportion of China’s
economic scale in the world’s economy is still relatively small, the integration of
financial markets is not thorough, and the capital account is still not completely
open. Moreover, our discourse power in the world commodity and financial
markets is still weak. That weakness, in terms of the technical level of the
modeling, reflects itself as follows. As a whole, China is one of the world
commodity price acceptors and its economy has little influence on the world
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commodity price index.' At the same time, closed capital account means that the
optimal risk-sharing decision of consumers can not be implemented® and
consumers’ international debit and credit can be only passively reflected on the
current accounts.’

Therefore, this paper, through using the framework of “new open economy
macroeconomics” as the theoretical basis and presuming China as a “small
opening country”, attempts to set up a structured model by constructing
consumers’ utility function and manufacturers’ decision-making function to
analyze the choice of the RMB exchange rate regime. The discussion is arranged
as follows: Section 2 describes and analyzes the reasons of micro-set in the
model in details, and also establishes “new open economy macroeconomics”
structured model according to the reality of our country. Section 3 performs
empirical and simulative analysis. Section 4 is our conclusion.

2 Model
2.1 Market structure
2.1.1 Commodity market and labor market

Both commodity market and labor market are monopolistic competition markets,
where resource owners have monopolistic power in price-fixing. Labor market is
divided, that is to say, labor force can not flow across countries. All the
commodities in the international commodity market are tradable, which will
simplify the analysis to disregard non-tradable goods, since what effects the
model conclusion most is the consumption condition of domestic commodity and
foreign commodity in tradable goods.

2.1.2 Domestic financial market and international financial market

In domestic financial market, the consumers can lend their own capital to

" For a very long time, China’s pricing power in the areas of raw materials, imports of high
technology products and exports of processing trade has been relatively weak. China’s
industrial structure is gradually improved, the structure of export products takes on
transformation from heavy industry to light industry, from labor-intensive to
technology-intensive, such a kind change would enable our country to have stronger pricing
power in the world commodity market, but that is a long-term process, China’s pricing power
will stay in a relatively weak position in short term.

2 Obstfeld and Rogoff (1998) and Devereux and Engel(1998, 1999).

? In the absence of the direct investment.
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manufactures and gain interest income, while in international market the
consumers may have long-term bonds which take foreign consumption index as a
unit* and earn interest income, or sell it to a financial institution and obtain
interests. Since consumers make decisions strictly in accordance with their own
budget, they can not guarantee that their incomes could offset the consumption
and demand of real currency balance under the condition of optimal welfare,
consequently can not ensure the balance of current account. So we presume that
one country can finance for the current account deficit through international
financial market.

In view of the reality in China, the capital account remains closed, but the
current account has already been basically open since 1994.° Despite the fact
that there are still some restrictions on the settlement and selling of foreign
exchanges, it will not affect the simulation in this paper of the actual condition.
In case of leaving out the element of “frictional” resistance like trade tariff, the
commodity transactions between our country and foreign countries are not
hindered by the barriers. Moreover, our foreign exchange reserves have been
increasing continuously in recent years. By the end of 2006, our foreign
exchange reserves have reached USD 1000 billions. Considering the necessities
of keeping away from financial and currency crisis and retaining sufficient
liquidity, these foreign exchanges should be used to invest in securities in
monetary market of developed foreign countries which possess steady returns
and sufficient liquidity, such as American treasuries and euro bonds of Europe.

Some policies and regulations about overseas securities investment have
already begun to be enacted. However, considering the prudence of economic
reform and opening-up in China and many uncertain factors in capital account
liberalization, we can foresee that this kind of openness will develop gradually
and slowly. Therefore, in the short and medium term, the chances and
proportions for domestic residents to have overseas securities are limited.
Meanwhile, as a result of the imperative settlement of foreign exchange system
in China, very limited part of foreign exchanges are owned by firms and
enterprises, while the majorities of them are directly possessed by the
government after being exchanged into RMB, so are the interest incomes from
overseas investments. Consequently, as a matter of fact, residents can not gain
returns through keeping long-term overseas securities. But considering that the
government will use these incomes as transfer payment or investments for
infrastructure construction, and the models in this paper take consumers as the
primary subjects, we can regard this phenomenon that the government has the

* The reason why we emphasize consumption index as units is that it will be consistent to the
units of the consumers’ entire budget constraint.
> The reform of RMB convertibility in 1994 is limited to the trade balance in current account.
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foreign bonds as equivalent to that consumers have foreign securities indirectly.
Therefore, we suppose that consumers can own foreign perpetual bonds, which
means that consumers can allocate their consumption portfolios, pay or obtain
interests of foreign bonds in short term through occasionally or transitorily
financing for themselves or their counterparts, then they can obtain the optimal
welfare and own some long-term assets to gain interests permanently. In view of
the present real condition and the mid-term rational expectations, the assumption
of our model in this paper is comparatively practical.

2.2 The model setup
2.2.1 Country scale

The assumption of a small opening country allows us not to consider the
feedback of China’s economy on the world economy, because China is only the
price acceptor. Thus it can simplify the analysis and solution process of the
model greatly. Therefore, being convenient for the calculations and statements,
this paper standardizes the country scale as the continuous interval [0, 1].

2.2.2  Consumption function

In this paper, the consumption function is set as below:

(€ iy

t UH (1 _ 0)179 ( 1 )

Where C, is the consumption of a typical consumer in China at time 7 cy,
is this consumer’s consumption of a basket of domestic goods, while C¢, is that
of foreign goods. Simultaneously, elasticity of substitution between domestic

goods and foreign goods is unit elastic constantly. We can write:

1 1
1 ? ~1+0 1 ? +v
i = ([ D™ dD)™ s Chy=(] e, (W)™ dh) (2)

Where ¢, (j) is this consumer’s consumption of domestic goods j
while €z (h) is that of import goods/. Accordingly, the prices of domestic
goods j and import goods % are respectively p,, (j) and p,, (k). Besides,
the price of one unit domestic goods C{, is P, and that of foreign goods C,

is P, . Thus, we obtain:
1 1

Py = ([ D) "dy" s By =] p(h) “dhy” (3)
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According to the model which sets China as a small opening country, the domestic
market must be affected by the world market. Foreign consumption of domestic
goods is the domestic export56 written as X, . p,,(j) is the export price of x,(j)
denominated in foreign currency and P,, is that of one unit X, . So we can write:

1

1 s
X, =[x D)) Py = (] py () i) 4

Assuming that the total consumption of foreign consumers is y, , the world
commodity price is P". Therefore, the domestic goods purchased by foreign
consumers are negatively correlated to the ratio between domestic commodity
price and the world commodity price. That is,

X, =y, (P, /Py " (5)

2.2.3 Production function

Generally speaking, the production function can be simplified as the following
two forms: One is that the output only depends on labor; the other is that output
depends on both capital and labor. This paper chooses the latter one:

Y ()= AK_ ()L™ (6)

Where 4, represents the productivity at time ¢, K, (j) is the capital deposit
attime 7—1, L (j) is the total employments at time ¢. The production function
is a typical form of Cobb-Douglas production function, that is, the elasticity of
substitution between capital and labor is fixed at one.

2.2.4 Labor and wage
Defining /. (i, j) as demands of manufacturer ;j for labor i, the differences in

labors make them irreplaceable with each other, a further definition of total labor
demand function is:

1
. 1
LGy = (| LG )7 di)™ (7
2.2.5 Consumer’s total utility function

The main factors that affect consumer’s welfare are consumption, real currency

8 Export commodity index actually reflects the isoutility curve of foreign residents’ preference
for native commodities, whose connotation is the same as aforementioned native consumption
function.
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balances and leisure. So we take the consumer’s utility function as follows:

1+0;

L@ ™ 7 (®)

M (i
Ut (l) = ;(Td Ct (i))l_a1 + ! (Tmt t(l))l‘o'z _ O3
-0 1-o, P 1+ o,

Where o0,, o0, and o, are all bigger than zero, 7, is a random variable
affecting the consumption and 7,, is a random variable affecting the real
currency balances. Compared with other utility functions, this one is more
general, out of which we can get different forms by adjusting the value of the

parameters involvingo,, o, and o,.*
2.2.6  Consumer’s budget constraint and decision variables

IT,, (i) is the profit gained by a single consumer from the manufacturer who
produces goods i. T(i) is the government average transfer payments that take
the consumption of a basket of all commodities as a unit. M represents currency
supply, L, is the input of labor, w(i) is the real wage of consumer i, B
denotes the financing for or lending to foreign countries and takes the actual
consumption variable of foreign countries as a unit. € is the nominal exchange
rate in direct quotation. » and R represent the real interest rate of domestic loan
assets and that of international bonds respectively.9 Thus, the consumer’s budget
constraint can be written as below:
W, (l)
L)+ K, 1<z>+—J I, () + T,(0) + (- E\p 50
t

M,(i)—-M,_ @)

=C,()+1,(i)+( )+<e'Pf )(B,(i) - B, (i)) (9

t t

Where the depreciation rate for capital is O , then the dynamic capital
accumulation process is given by:

L) =K, ()~ (1-OK,_,() (10)

7 Consumers’ utility function in this paper has been widely used in “new open economy
macroeconomics” field, such as Bergin(2003), Obstfeld, Rogoff(1995, 1998), Sutherland
(2005),Ya0(2006) and so on.

M )—E(Li)“ , where
P v

*When o,=1 and o,=0, the utility function is U’'=InC’+ yIn(

V=

N . This expression has been used in a lot of literatures (e.g. Obstfeld, Rogoft, 1995,
+

1998; Sutherland, 2005 and Yao, 20006).
? Here, real interest rate eliminates the effects of nominal price and is denoted by real variable.
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2.2.7 Manufacturer’s budget constraint and decision variables
Manufacturer’s budget constraint is:

70 ()= P (D (D + €0y (DX (D) = Br KL () = WL () (1

Where 7,,(j) is the profit of manufacturer j, c%,(j) is the total domestic
demands for goodsj whose domestic price is p,,(j). Moreover, x,d (j) is
total foreign demands for goods j whose foreign price is p,,(j) .

2.2.8 Government’s budget constraint and decision variables

Government’s budget constraint is given by:

Mt_Mt—l
P

t

I;T,(i)diJrG: (12)

M, and M, represent currency supply at time ¢ and f—1 respectively.
G is the government’s purchase, and M, is currency supply, both of which are
important intermediary variables used by the government to implement
macro-control. The former is a typical fiscal policy, the latter is a typical
monetary one.

2.2.9 Equilibrium analysis

As the studying subject for China, in terms of inland supply, commodity market
equilibrium for goods j implies:

AK, (DL (N = (N +x,) (13

Domestic currency market equilibrium means that total currency supplies are
equal to total demands, thus we obtain:

1
M, = | M, ()di (14)

Where C4, is current account balance at time ¢, so balance of payments can be
written as:

eP ¢ s
CA =th0 (B,(i)— B,_,(i))di (15)
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2.3 Model solution

When consumers and manufacturers make decisions, they consider not only the
present welfare and profits, but also the future ones. Therefore, from the
technical point of view, the microeconomic entities in the market economy are
actually facing dynamic optimization. To comply with the follow-up parameters
and fitting by using time-series data in the empirical research, the model in this
chapter will take the form of multi-phase. Under the determined money interest
rate and the production function, the manufacturers’ optimal decision will cause
the fixed relationship between labor and capital. For manufacturer j, it implies
that:

Pr K. (j)= ﬁW,Lt ()" (16)

Recalling equation (3) and equation (5), we can obtain that the price index of
foreign goods is equivalent to the world price index by symmetry, because we
assumed that the impact of domestic export price index on the world price index
is shown in equation (5). Namely:

Pr = by :etljt* s B :(PHz)H(eth*)PH an

From the preceding analysis, we can see that consumers can obtain maximum
welfare by choosing appropriate consumption C, (i), investment /, (i), wages
w,(7) and the currency demand M, (i) ; at the same time, manufacturers can gain
the greatest profits by adjusting the commodity prices at home and abroad. Thus:

ci, =6(P/P,)C, (18)
Cr, =(1-6)(R/eP)C, (19)
X, =y, P,/ By 200

! Manufacturers’ decision of optimal proportion between hired labors and borrowed capitals
can be described as such an optimization problem: on the condition of producing the same
number of products, how to minimize the sum of labor expenditures and capital interest
payments, which is shown as follows:

min{W,L, (j) + Fr,, K, ()}

stAK, () L) =1

Solve the above-mentioned minimum, thus we can obtain the results of equation (16).
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P, P P
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-«
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7, ( et )
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(1+v)Pr,_ =P,aA (L /K, )™ (28)
(1 + U)Ptr/—l - eIPXtaAt (Lt /Kt—l )1—0! (29>

3 Demonstration and simulation

In Section 2, we establish a structural model suitable for China’s economy. In
this section we will set parameters by former data, and use them as a solid basis
to carry out the simulative analysis of the choice of RMB exchange rate regime.
We divide the undetermined parameters in this model into two parts: one
includes production function parameter ¢, assets depreciation rate &, discount
rate /, consumer utility function parameters 7, and 7,,, the other includes
parameter o,, 0,, 0,, U and 7. The parameters in the first part will be
obtained by consulting the positive analysis in the research of “new open
economy macroeconomics”,'’ while by using the method of grid search to

calculate with actual inputs and outputs, those in the second part can obtain a set

' The parameters setting refers to Bergin(2003).
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of parameters of the best degree of fitting. Finally, we set =04, =0,
p£=096, 7,=1 and 7, =1.

3.1 Parameters getting

The data to be sampled includes five input variables and three output variables.
Among them, the five input variables are the actual international market demand,
domestic productivity, domestic money supply, real interest rate of international
bond and the international market price index; the three output variables are
domestic consumption, domestic price and the nominal exchange rate. The data
takes the mainland as the reference, the span of which is from 1985 to 2005, and
the time interval is one year.

3.1.1 Input variables sampling

3.1.1.1 The actual international market demand and the international market
price index

The actual international market demand will focus on G7 countries and Hong
Kong. This article consults Barro & Sala-i-Martin(1990) about the weighted
average method and takes GDP as the substitute variable of domestic
consumption (see Table 1).12

Table 1 International total demands and international price (1985-2005)

International International International  International
market actual market price market market
Year . Year .
total demands index actual total  price index
demands
1985 119.3 67.6 1996 208.3 94.3
1986 139.5 69.8 1997 202.6 96.0
1987 155.4 71.9 1998 202.8 97.0
1988 168.8 74.2 1999 210.9 98.2
1989 169.3 76.9 2000 211.2 100.0
1990 179.7 80.2 2001 205.2 101.8

(To be continued)

2 Obviously, as long as the proportion of consumption to GDP holds the line, consumption’s
proxy variable GDP does not affect the veracity of positive research, because econometric
model adopts logarithm difference mode of consumption. Furthermore, even if this proportion
changes, because the investment and government purchase can also do multinational trade and
import our country’s machines and equipments, and otherwise, thus it is reasonable to adopt
real GDP as the proxy variable of international real aggregate demands.
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(Continued)
International International International  International
v market actual market price Year market market
car total demands index actual total price index
demands
1991 184.1 83.8 2002 209.3 103.1
1992 191.8 86.4 2003 227.2 104.7
1993 190.5 89.1 2004 244.8 106.8
1994 199.4 90.9 2005 249.1 109.3
1995 212.7 92.8

Notes: (1)Data root in the calculating the WEO data-base of IMF.
(2)Data in 2000=100.

3.1.1.2 Domestic productivity and money supply

On the basis of the production definition: Y, = 4 K L, we obtain:

Ind, -In4 =(nY,, —InY)-a(mK, -InK,_ )-(-a)InL, —InL) (30)

+1

Considering that the increment of logarithmic capital is approximately equal to
that of logarithmic investment, we can use investment data as the substitute
variable of capital deposit. GDP, investment and employment data are
summarized in Table 2.

Table 2 Domestic GDP, investment and labor (1985-2005)

GDP (Unit: One thousand Investment (Unit: One Labor (Unit: One hundred

Year million yuan) thousand million yuan)  thousand people)

1985 879.2 247.5 1229.6
1986 1013.3 296.7 1276.8
1987 1178.4 351.8 1319.0
1988 1470.4 4314 13573
1989 1 646.6 400.0 1374.0
1990 1832.0 445.1 1398.9
1991 2 128.0 5279 1 439.7
1992 2 586.4 758.2 1479.0
1993 3450.1 11829 1504.0
1994 4 669.1 1704.3 1510.0
1995 5851.1 2001.9 1 862.0
1996 6 833.0 22974 1496.0
1997 7489.4 24939 1476.0
1998 7900.3 2 840.6 2 067.8
1999 8267.3 2985.5 21014
2000 8934.1 3291.8 21274

(To be continued)
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(Continued)
GDP (Unit: One thousand Investment (Unit: One Labor (Unit: One hundred
Year e i
million yuan) thousand million yuan)  thousand people )
2001 9859.3 3721.3 2394.0
2002 10 789.8 4350.0 2478.0
2003 12 173.0 5556.7 2563.9
2004 16 028.0 7047.8 2661.9
2005 18 232.1 8 860.4 2733.1

Note: GDP data come from IFS(international financial statistics), investment data make
reference to fixed assets investment, where the data during 1994-2004 come from China
statistic yearbook, the data during 1985-1993 and 2005 come from statistical communiqué
published by National Bureau of Statistics of China. Labor data make reference to total
employments in town rooting in statistical communiqué published by National Bureau of
Statistics of China.

In the theoretical model, we adopt real output and real capital deposit, but as
we take the form of logarithmic difference, the price effect can almost be
eliminated. For the same reason, we standardize the productivity of 1985 to 1.
Thus, we get the logarithmic productivity and logarithmic money supply data as
follows(see Table 3).

Table 3 Productivity and money supply (1985-2005)
Unit: One thousand million yuan(Logarithm)

Logarithmic Logarithmic Logarithmic Logarithmic
Year .. Year ..

productivity money supply productivity money supply
1985 0.13 2.48 1996 0.59 3.44
1986 0.15 2.59 1997 0.61 3.54
1987 0.18 2.66 1998 0.53 3.59
1988 0.23 2.74 1999 0.53 3.67
1989 0.29 2.77 2000 0.55 3.74
1990 0.32 2.85 2001 0.54 3.79
1991 0.34 2.95 2002 0.54 3.85
1992 0.36 3.07 2003 0.54 3.92
1993 0.40 3.19 2004 0.61 3.98
1994 0.47 3.29 2005 0.62 4.03
1995 0.48 3.36

Note: Logarithmic productivity is calculated by equation(30), logarithmic money supply is
calculated based on the data from IFS(international financial statistics).

3.1.1.3 Real interest rate of international bonds

The majority of China’s foreign exchange reserves are invested in the United
States currency market to purchase American bonds, therefore, real interest rate
of international bond in our model is approximately equivalent to the margin of
American federation reserving rate minus American inflation rate. Relevant data
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are shown in the Table 4:

Table 4 Nominal interest rate, inflation and real interest rate

Year American federation American inflation rate Real interest rate
reserving rate (%) %) (%)
1985 8.10 3.50 4.60
1986 6.81 1.80 5.01
1987 6.66 3.70 2.96
1988 7.57 4.10 3.47
1989 9.22 4.80 4.42
1990 8.10 5.40 2.70
1991 5.69 4.20 1.49
1992 3.52 3.00 0.52
1993 3.02 3.00 0.02
1994 4.20 2.60 1.60
1995 5.84 2.80 3.04
1996 5.30 2.90 2.40
1997 5.46 2.30 3.16
1998 5.35 1.50 3.85
1999 4.97 2.20 2.77
2000 6.24 3.40 2.84
2001 3.89 2.80 1.09
2002 1.67 1.60 0.07
2003 1.13 2.30 -1.17
2004 1.35 2.70 -1.35
2005 3.21 3.40 —-0.19

Notes: Data of American federal reserve rate root in IFS(international financial statistics)
database; American inflation rate roots in WEO database of IFS.

In Table 4, the real interest rate is negative during 2003—-2005. That indeed
exists in reality and is also easy to be understood. However, this model involves
the logarithmic real interest rates, therefore, we will discard the three years’ data
in the following positive study."

3.1.2  Output variables sampling
3.1.2.1 Domestic consumption

According to the definition of the theoretical model, the consumption refers to
the real consumption with the price factor deducted. The domestic real

" Undoubtedly, discarding a few samples will depress the persuasiveness of the theoretical
model, but considering that there are only three samples lost, which just account for a very
small proportion of the whole samples, the effect will not be too great.
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consumption in the corresponding year can be obtained through dividing nominal
consumption in each period by the price index.

3.1.2.2 Domestic price and the nominal exchange rate (Direct quotation)

We define the domestic price index as the price of the goods in the domestic
market produced by domestic manufacturers. Since there are some foreign
commodities in domestic market, it is not suitable to adopt the CPI. In this paper,
we choose PPI as the substitute variable of domestic price index. Besides, in
view of the coherence between logic and data, from P, = (P,,)’(e,2")"™’, we can
obtain domestic price index 0.234 on the basis of CPI (=100) in 2000. Using this
benchmark, the other years” domestic price indexes are shown in Table 5:

Table 5 National price index and nominal exchange rate (1985-2005)

Year Relative PPI (last year=100) Absolute PPI Nominal exchange
rate
1985 108.7 0.068 2.94
1986 108.7 0.074 345
1987 110.4 0.082 3.72
1988 121.3 0.099 3.72
1989 118.6 0.118 3.77
1990 104.1 0.123 4.78
1991 106.2 0.130 5.32
1992 106.8 0.139 5.51
1993 124.0 0.173 5.76
1994 119.5 0.206 8.62
1995 114.9 0.237 8.35
1996 102.9 0.244 8.31
1997 99.7 0.243 8.29
1998 95.9 0.233 8.28
1999 97.6 0.228 8.28
2000 102.8 0.234 8.28
2001 98.7 0.231 8.28
2002 97.8 0.226 8.28
2003 102.3 0.231 8.28
2004 106.1 0.245 8.28
2005 104.9 0.257 8.07

Notes: The data of PPl in 1985 and during 1990-2004 come from China statistical yearbook;
the data of 2005 are calculated based on the statistical communiqués of National Bureau of
Statistics in 2005. The data from 1986 to 1989 are calculated by us. The proof is: Considering
that the rural retail price index of industrial products has been faithfully tracing the
corresponding PPI, the calculation is based on PP/ in 1985 in accordance with the changes of
proportion. Exchange rate data from 1985 to 2004 are from China statistical yearbook(2005),
exchange rate data in 2005 adopt the year-end exchange rate data of 2005 statistical
communiqués of National Bureau of Statistics.
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3.1.2.3 Data fitting

We can fit the data above by using grid search in MATLAB. The iterative
algorithm is: first, we divide the interval of undetermined parameters into ten
parts equally, and by recycling algorithm fix on a set of parameters which
minimize the sum square error, then re-construct the new interval by taking the
group parameters’ value as centre and 1/10 of the original interval as radius.
Afterwards, we divide the new interval into ten parts equally again, cycle like
this until the parameters converge. After 50 iterations, we obtain final values of
the parameters, which are summarized in Table 6.

Table 6 All parameters’ values in the model and foundation

Parameter Parameter value Foundation and methods
T, 1 Assumption of the text
T, 1 Ibid.
) 0 Ibid.
o 0.4 Bergin(2003)
B 0.96 Ibid.
o 17.99 B:?sed on grid search method of domestic real
time-series data

o, 114.29 Ibid.
v 0.029 Ibid.

In(1+7) 065 Based on the results above and OLS method of

- domestic real time-series data

o, 59.44 Ibid.
g 0.414 Consult the trade opening-up degree in 2004

3.2 The simulation study of the RMB exchange rate regime choice

3.2.1 International demand shocks

Under the shock of international demand, fixed exchange rate and floating
exchange rate have different impact on the economy in short-term. We will
inspect the welfare changes separately under fixed and floating exchange rate
regime in the following.

3.2.1.1 Welfare changes under fixed exchange rate regime

Under fixed exchange rate regime, nominal exchange rate is fixed, while the

'* As mentioned above, if the undetermined parameters in the grid search are too many, it will
make the convergence time take on increases in geometric series. Therefore, this paper sets
these parameters as 1.
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changes in international real demand will lead to the changes in consumption.
However, owing to the sticky price in short term, the price in domestic market
remains unchanged, then we have:

5—-0.084

—0.3
dC=2204 "y dy 3D

—-0.025—-0

- .62 - %—0325—-0.7
dM =0.007eP" Ay dC=154eP' Ay dy (32)

In the short-term equilibrium, the changes in consumers’ utility are mainly
caused by the changes in consumption and real currency balance. As price stays
unchanged, the changes of consumers’ utility in the long-term equilibrium
are:

2—-16.7

AU, =(344x10"4 " 7" +1.04x10%4 " hdy (33)

Under the shock of short-term international demand, the welfare of consumers
will increase and its incremental speed will slow down along with the
improvement of domestic productivity.

3.2.1.2 Welfare changes under floating exchange rate regime

Under floating exchange rate regime, although prices and wages keep sticky, the
nominal exchange rate can change instantaneously. Consequently, the
consumption and real currency balance in short-term equilibrium are different
from those under fixed exchange rate regime. The changes in international real
demand can also affect the nominal exchange rate, and then we have:

1 5420.325 2—0.7 -
—1. e
de= —0.325—0.3 —0.005 —0.028 dZ (34)
5384 y +2.944
64720.355}—0.05
dC = —0.325—0. —0.005 —0.028 dZ (35)

5384 4" +2.944

From the above equations, we can see that nominal exchange rate and the
international real demand change in inverse directions. Here the domestic
consumers’ consumptions are less than those under fixed exchange rate regime.
In short-term equilibrium, prices of domestic goods remain unchanged, but the
domestic price index including foreign goods will fluctuate with the changes of
nominal exchange rate because of the complete conduction effectiveness caused
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by the changes of nominal exchange rate.'> Thus, the consumers’ welfare
changes are:

—-0.185—-16. —-02—-165

o 1074 7 +3.06x10 4

floar = —0325—03 —0.005—0.028 dy
X

5384y +2.944

(36)

3.2.1.3 Comparative analysis of welfare under the two kinds of exchange rate
regimes

Without affecting the conclusion, we enlarge the margin of welfare changes
under different exchange rate regimes in short-term equilibrium by 10* times:

100002—0.185 }—16.2 +3 062-0.2 ;{—16.5
—-02—-163 —02—-167 .
AI =(34404 x +1044 x - —0325—03 —0.005—0.028

384y +2.944

iy 37)

If A, varies with the change of external shock variables, we can estimate,
through inspecting the nature of the changes, which kind of exchange rate regime
is more advantageous under short-term international demand shock. A depends
on the values of domestic productivity and international real demand.
Concerning the reality in China, after 2005, the value scope of international real
demands begins with 249.1 and then increases at a speed of about 5 to 10 every
year, while the logarithm value scope of our domestic productivity begins with
0.62 and rises at a speed of about 0.05 every year.'® Changes of external
variables will have influence on the choice of exchange rate regime, this paper
uses three-dimensional graphic of MATLAB to make intuitive judgment on the
influence. The welfare comparison between the two kinds of exchange rate
regimes is shown by Fig. 1.

This figure clearly shows that: under the same international real demand shock,
along with the improvement of domestic productivity and the increase of
international real demand, the superiority of fixed exchange rate regime will
decrease, while the superiority of floating exchange rate will increase.
Furthermore, we can see that the superiority of fixed exchange rate regime
decreases extremely quickly, while the superiority of floating exchange rate will
rise quickly in the next few years.

!> Domestic price of foreign commodities changes in correspondence with the instant variation
of exchange rate, however, domestic price of domestic commodities keeps sticky.

' Annual increasing step of external variable is just made to compare dimensions by
emulation, which has no effects on the conclusion.
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Fig.1 Impact of international real demand shocks on the choice
of exchange rate regime

Conclusion one: Taking only the changes in international real demand into
consideration, China’s former selection of fixed exchange rate regime is a
relatively better choice from the historical point of view. Due to the lower
domestic productivity and international actual demand at that time, the
advantages of fixed exchange rate regime become more obvious from the
perspective of welfare; however, judging from the long-term development trends,
compared with the fixed exchange rate regime, the advantages of floating
exchange rate regime will become more prominent along with the improved
domestic productivity and the increased international actual demand. In order to
improve the overall welfare of consumers, we should choose more flexible
exchange rate regime. Therefore, China’s exchange rate reform should head
towards a more flexible regime. Moreover, considering that the superiority of
exchange rate regime will become more obvious in the next few years, our
country should take actions to reform the exchange rate regime as soon as
possible to grasp this historical opportunity.

3.2.2 International price shocks
3.2.2.1 Welfare changes under the fixed exchange rate regime

Under the fixed exchange rate regime, the nominal exchange rate remains
unchanged. So international price shocks will directly lead to changes in
consumption, at the same time, the domestic price of inland output is unchanged
because of the short-term sticky price. However, the domestic CP/ including
foreign merchandise varies as a result of the changes in international price. Thus
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we obtain:

5—0916 1

—0.3 «
dC=767134 y =dP (38)
p

—0.087 —0.274 — %

—0325—03—
dM =53744" y edP +2.944  y  edP (39)

-15.8 —-0.

dU, =10°1200004 7 1364 7 w2y @M -T2 ap’ (40
P

When the international price rises, the domestic consumers’ welfare will be
improved. That is caused by two reasons:

(1) The rises in international price increase consumers’ expenditures in import
products, but make domestic products more competitive. As a result, our exports
increase, the level of domestic consumption rises, the utility and the welfare
improves.

(2) The rises in international price will increase the nominal money supply,
and residents’ actual level of consumption has been elevated. Consequently, the
increase of the nominal money supply will be greater than that of domestic price
index caused by the rises in international price level. Then the real currency
balance of residents increases, the welfare improves.

3.2.2.2 Welfare changes under the floating exchange rate regime

Under the floating fixed exchange rate regime, although prices and wages keep
sticky, nominal exchange rate will change instantly. Unlike the fixed exchange
rate regime, international price shocks will also impact on nominal exchange rate,
thus:

—035—0916 1 1
dC=1767134 y (=dP +=de) 41)
P e
de=—%_. 4c=0; aP=0 (42)
P

Under the floating exchange rate regime, changes in international price have
no effect on domestic real consumption, domestic overall price index or
consumers’ real currency balance, but make the nominal exchange rate change
inversely. Now the domestic consumers’ welfare remains unchanged, that is to
say:

du, . =0 (43)

float
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3.2.2.3 omparative analysis of welfare under the two kinds of exchange rate
regimes

Without affecting the conclusion, we enlarge the margin of welfare changes
under different exchanges rate regimes in short-term equilibrium by 10* times:

8§ —-0.4

——02—-153 ——02—-162 _—-15. 4 —03 1,
A, =[1200004 y» +364 y +2y (4 -4 )]?dP (44)

IfA . varies with the change of external shock variables, we can estimate,
through inspecting the nature of the changes, which kind of exchange rate regime
is more advantageous when facing short-term international demand shock. A .
depends on the values of domestic productivity, international real demand and
international price level. Concerning the reality in China and consulting the
above-mentioned interval of parameters, this paper uses three-dimensional
graphic of MATLAB to analyze the welfare comparison between the two kinds
of exchange rate regimes, which is shown in Fig. 2.

x10% -

Advantages 5 _|
of fixed
exchange
rate regime |

15

International real demand 260 240 0.6 08

Domestic productivity

Fig. 2 Impact of international price shocks on the choice of exchange rate regime

We can find that Fig. 2 is very similar to Fig. 1. Taking only the positive
impact of international prices dP” > O into consideration, the differences between
consumer welfare under fixed and floating exchange rate regimes in short-term
equilibrium, namely the advantages of fixed exchange rate regime, will decline
with the growth of the domestic productivity and international actual demand, or
rather, global GDP. Undoubtedly, fixed exchange rate regime is superior to
floating exchange rate regime, but from a development perspective, the
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advantages of floating exchange rate regime will gradually become prominent
with the growth of international actual demand and domestic productivity. In
addition, under the same level of the international price dP >0 changes, the
advantages of fixed exchange rate regime will subsequently decline with the
gradually raised international price level.

Therefore, it is clear shown in Fig. 2 that: Under the same positive impact of
international prices, the advantages of fixed exchange rate regime will
subsequently diminish, while the advantages of floating exchange rate regime
will enhance with the growth of domestic productivity, international real demand
and international price level. In fact, we can see that the international price
shocks from 1985 to 2005 were positive in Table 3. Namely, the prices have been
constantly rising. Therefore, based on the above comparative static analysis, we
can obtain conclusion 2 in line with conclusion 1: Taking only the changes in
international price into consideration, China’s selection of fixed exchange rate
regime before is a relatively better choice from the historical point of view. Due
to the lower domestic productivity, international actual demand and international
price level at that time, the advantages of fixed exchange rate regime become
more obvious from the perspective of welfare; however, compared with a fixed
exchange rate regime, the advantages of floating exchange rate regime, from a
development perspective, will become more prominent with the growth of
domestic productivity, international actual demand and international price level.
In order to improve overall welfare of the consumers, we should choose more
flexible exchange rate regime. Therefore, China’s exchange rate reform should
head towards a more flexible exchange rate regime.

4 Conclusions

On July 21, 2005, the People’s Bank of China declared to reform the exchange
rate regime by implementing a managed floating exchange rate regime on the
basis of market supply and demand and with reference to a basket of currencies.
Such reform perfects the RMB exchange rate mechanism and enlarges the
floating range of RMB exchange rate. However, should the reform stop at this
point? Is it necessary to enlarge the floating range? What is the strategic choice
for RMB exchange rate regime in the future?

In order to answer these questions, this article uses the maximization of
residents’ welfare as the evaluation criterion, takes the historical economical data
during 1985-2005 to perform both the positive and simulative analysis. The
conclusion is: considering the status and trend of continuous increases of
international real demand as well as international price level, in order to improve
our overall welfare of the consumers, China’s exchange rate regime should be



378 YAO Bin
more flexible.
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