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Abstract

This paper tries to answer the long-standing question of whether money causes
output. Instead of focusing on domestic monetary policy and output, we an-
alyze U.S. monetary policy and its possible effects on real output in China.
Our results indicate that U.S. money supply Granger causes China’s real out-
put, but that an alternative monetary instrument, the Federal Fund Rate,
does not. Furthermore, there is a significant cointegrating relationship be-
tween U.S. money and China’s output, which means that there is a long-run
relationship between them. Impulse response functions and variance decom-
positions also support the results, showing that shocks in the U.S. money
supply have an effect on China’s real output. The results have important
implications for policy makers in China that focus on maintaining a high and
stable economic growth. They also have implications for U.S. policy makers.
A number of countries around the world still fix their currencies against the
U.S. dollar, which means that U.S. monetary policy has effects not only do-
mestically but also in these countries.
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1 Introduction

There is a large literature on the relationship between money and real output. From

a Keynesian perspective, it can be argued that the money supply does not affect

demand, and thus does not have a significant effect on real output. Another argu-

ment based on economic theory is that changes in the money supply most probably

affect aggregate demand, but that flexible prices result in an immediate price ad-

justment and would render real output unchanged. However, the question of how

and if money affects output is still debated in the economic literature. Early stud-

ies, including that of Friedman and Schwarz (1963), show that money does tend to

affect output. A number of empirical studies have come up with different results,

depending on issues such as the chosen time period and the method used to analyze

possible causal effects.

This study takes a different approach when studying the money-output relation-

ship in China. Following Rodŕıguez and Rowe (2007), the focus is not on real output

in the country where the monetary policy is conducted, but rather in a country where

the domestic currency is fixed against the other country’s currency. This implicitly

means that monetary policy in the country with the fixed exchange rate can be seen

as imported from the other country. Rodŕıguez and Rowe (2007) tested the relation-

ship between U.S. money and Hong Kong real output. In this paper, the focus is on

how U.S. monetary policy affects real output in China. The Chinese exchange rate

regime has been debated intensely recently. The Chinese renminbi (RMB) has been

fixed against the U.S. dollar for a long period of time, something that has sparked

a growing debate in the U.S. as the country’s current account deficit has continued

to grow. Following the dispute between the two countries, the Chinese government

decided to start revaluing the RMB and change the peg from the U.S. dollar to a

wider basket of currencies in July, 2005. However, the weight of the dollar in that

basket remained heavy after the change in 2005 (Frankel and Wei, 2007).

There are two main aims with this study. Firstly, what we call the indirect rela-
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tionship between money in the U.S. and output in countries with pegged exchange

rates is analyzed. It can thus be seen as an extension of the initial study by Ro-

dŕıguez and Rowe (2007) in the sense that we instead focus on a large country with

a significant economic exchange with the U.S. Secondly, the study aims to improve

our understanding of how output in China is influenced by external factors. The

continued strong economic growth in China is intriguing, and it is of considerable

interest to both scholars and policy makers to better understand the factors that

influence Chinese output.

The rest of the study is organized as follows: Section 2 provides an overview

of the theory and empirical literature on the money-output relationship. To un-

derstand how the Chinese exchange rate regime works in practice and its effect on

the relationship between monetary policy in the U.S. and China’s output, Section 3

briefly describes the Chinese exchange rate regime during the last decades. Section

4 then presents and discusses the results of the empirical investigation of how U.S.

money affects output in China. Finally, section 5 concludes the study.

2 The Money-Output Relationship

2.1 Economic Theory and Empirical Evidence

Classical economists would argue that a monetary expansion or contraction will not

affect real output. This is because money supply can be seen as affecting aggregate

demand, but perfectly flexible prices and wages will result in a vertical aggregate

supply curve, thus eliminating any effect on real output. Some Post-Keynesian

economists would perhaps also argue that money supply does not even affect aggre-

gate demand and thus render money supply shocks useless (Rodŕıguez and Rowe,

2007). From a point of view of real business cycle theory, models that incorporate

the notion that money has no real effects instead explain a significant part of the

business cycle (e.g. Long and Plosser, 1983, and Plosser, 1989).
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The assumption of fully flexible prices and wages is by many considered to be too

strong and thus should not be used to model monetary policy and its effects on the

real economy. Models that take sticky prices into account predict that changes in

monetary policy will result in short-run effects on output. For instance, the famous

Mundell-Fleming-Dornbusch model (see Dornbusch, 1976) utilizes sticky prices and

shows that a monetary shock results in a temporary change in output. More recent

models that take price rigidities and their effect on monetary policy into account

include Christiano et al., 2005, and Smets and Wouters, 2007). A large body of

empirical studies supports the notion that prices are sticky (see, e.g., Carlton, 1986,

Cecchetti, 1986, Kashyap, 1995, Levy et al., 1997, and MacDonald and Aaronson,

2001).1

Having discussed how different theoretical approaches result in different results

when it comes to the influence of money on output, we now turn to empirical stud-

ies. Starting with basic cross-country growth regressions, Kormendi and Meguire

(1984) show that there is no significant long-run relationship between money and

output growth using a sample of 50 countries. Similarly, an often quoted study by

McCandless and Weber (1995) shows that there is no long-run correlation between

the growth rates of money and real output except for a subsample of OECD coun-

tries, in which the correlation between the two variables is positive. Besides these

general regression and correlation studies, the empirical literature on the effect of

money on output can be categorized into four main groups: Friedman and Schwarz

(1963) original study on monetary policy in the US, Granger causality studies, VAR

studies, and the Narrative Approach.

In their influential study on monetary policy in the U.S. during a period of close

1It should perhaps be pointed out that there also exists a literature in which it is argued that
prices are more actually quite flexible. For theoretical arguments as well as empirical studies
that are in favor of flexible prices, see, among others, Golosov and Lucas (2003) and Bils and
Klenow (2004). On a more disaggregated level, Bils et al. (2003) look at relative price rigidity and
argue that their results reject the commonly used hypothesis of price rigidities across all sectors.
Similarly, Boivin et al. (2007) argue that sectoral prices respond very quickly to sector-wide shocks
but much slower to macroeconomic shocks.
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to 100 years, Friedman and Schwarz (1963) show that ”the interrelation between

monetary and economic change has been highly stable” and that are clear signs

that money not only relates to output, but that it causes it. Later studies tried to

show this by applying econometric methods, beginning with Granger causality tests

(Granger, 1969). For instance, Friedman and Meiselman (1963) found a significant

causality running from money to nominal income using standard Granger causality

tests with lagged values of money as the explanatory variable. This kind of regression

was often used by the St. Louis Federal Reserve, with the result that regressions of

nominal income on money came to be known as St. Louis equations. One example

of this literature is an article by Andersen and Jordon (1968), who showed that

monetary actions have a significant impact on economic activity.

The Vector Autoregression (VAR) approach is arguably the most often used

methodology when studying the relationship between money and output. Developed

by Sims (1972, 1980), the VAR approach is basically an extension of univariate

autoregressive models. In a standard VAR setup, a number of variables are modeled

symmetrically and dependent on past movements in the variables themselves as well

as the other variables in the system. Granger causality and VAR-based tests have

been criticized for a number of both technical and theoretical reasons (see Sargent,

1976a, 1976b, and also Buiter, 1984, for a discussion on the issue of using Granger

causality tests when measuring policy effectiveness). While we do not touch upon

the critique of the method as such here, we will touch upon why it may be difficult

if not impossible to actually study the impact of money on output in a standard

setting with shocks propagating from one variable to another later on.

Finally, Romer and Romer (1989, 1994) developed an interesting alternative

methodology commonly known as the Narrative Approach. Romer and Romer stud-

ied the impact of monetary policy based on the actual policy records of the Federal

Reserve in the US. They identified a number of contractionary shifts in monetary

policy after World War II and argued that this approach better dealt with the
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endogeneity problem that we will discuss shortly. The results are strongly in fa-

vor of monetary policy having a very significant impact on output, with a shift to

anti-inflationary monetary policy resulting in an average reduction of industrial pro-

duction of 12%. Their results also suggest that responses in output to money shocks

depend on the state of the business cycle, with output responses during expansions

being significantly stronger than during recessionary periods. Guirguis and Schmidt

(2005) show results that relates to the time period dependency, when they show

that money had a significant impact on output during the 1970s and 1990s, but not

during the 1980s.

2.2 The Endogeneity Problem and the Goal of Monetary

Policy

Even if it is found that output correlates positively with output, this obviously does

not automatically mean that the relationship has to be causal in nature. Correlations

among variables such as money, output and inflation can be a result of either agents

responding to changes in monetary policy and other macroeconomic disturbances,

or the monetary policy authorities responding to (possibly the same) economic dis-

turbances. This means that the relationship between money and output will depend

on the time period studied, since economic disturbances change over time. Also,

the relationship will be dependent on which country we look at, since monetary

policy differs among countries. Basically, if the monetary authorities follow a money

feedback rule, we face the endogeneity problem.

Besides the endogeneity problem, one of the main goals of monetary policy, to

smooth output, creates a problem when it comes to using standard econometric

methods to study the causal effects of money on output. Rowe and Yetman (2002)

and Rodŕıguez and Rowe (2007) argue that if monetary policy is conducted with the

aim of smoothing output, and if monetary policy is successful, output fluctuations

will be uncorrelated with a lagged information set. This argument thus criticizes
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previous studies that have used standard econometric causal test based on lagged

variables.

Since it is difficult to ascertain the true causal relationship between money and

output using one-country data, we follow Rodŕıguez and Rowe’s (2007) approach

and instead focus on a country with a fixed exchange rate regime. A country with a

fixed exchange rate regime is directly influenced by monetary policy in the country

holding the currency of which the exchange rate is fixed against. At the same time,

the country with the currency which the other country fixes its own currency against,

most often the U.S., conduct monetary policy without focusing its attention on the

country with the fixed exchange rate. Arguably, this reasoning is the strongest when

the economy with the fixed exchange rate is considered so small that the Fed does

not in any way take its macroeconomic situation into consideration when setting its

policy. However, even when we look at a large country such as China, it is valid

to assume that the Fed focuses on the macroeconomic situation in the US first and

foremost when setting its monetary policy. This means that the Fed indirectly and

to a great extent sets monetary policy also in China. For instance, if the Fed sees

that a negative shock is affecting the US economy, it can opt to expand money

supply, which in turn creates a positive effect for the Chinese economy. For this

argument to hold, we only have to assume that shocks in the US and China are not

always perfectly correlated, a plausible and not very strong assumption.

3 The Chinese Exchange Rate Regime

The People’s Bank of China was established in December 1948 and was given the re-

sponsibility of issuing the national currency. In the beginning of 1949, the exchange

rate of the RMB was announced in China, its value determined against foreign cur-

rencies. A single currency for the whole country was implemented the following

year. Three decades later, as part of the new economic reforms, the State Admin-
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istration of Foreign Exchange was established with the responsibility of handling

the exchange rate. Before 1981, the Chinese exchange rate was set at RMB1.50

against the U.S. dollar. In order to encourage export production, it was announced

that trade-related earnings were fixed at RMB2.80 against the dollar, while other

earnings used the standard exchange rate in 1981. This naturally resulted in a

strong increase in exports and initiated the buildup of a foreign reserve. In 1985,

the dual exchange rate was abolished and the RMB was fixed at 2.80 against the

U.S. dollar. Over time, the official RMB exchange rate was changed several times,

reaching RMB5.20 against the U.S. dollar in late 1990. Finally in 1991, the Chinese

authorities decided to implement a managed exchange rate in which the domestic

currency was to be adjusted by supply and demand (Guo and Han, 2004). Even

though the monetary authorities in China have taken great steps to develop a fully

functional exchange rate system, there are still inherent problems in place today.

Guo and Han (2004) argue that a distortive central policy in China causes several

shortcomings. One such issue is the fact that domestic banks handle most domestic

enterprises earnings in other currencies and that these banks then at least to some

extent have to go through the central bank, resulting in a need for continuous central

bank intervention. Also, the fact that the exchange rate is to a significant extent

determined by the policies of the central bank makes it difficult to argue against

the notion that the Chinese exchange rate is a result of macroeconomic policy. Guo

and Han (2004) also argue that the remains of an incomplete mechanism for deter-

mining the exchange rate as well as the fact the there is only a limited number of

participants in the domestic foreign exchange rate market create distortions in the

system.

As noted above, the exchange rate in China has been used to promote the coun-

try’s exports. During the last decade, there have been increasing tensions between

China and the rest of the world as a result of China’s growing current account sur-

pluses and the overall balance of payments. As Frankel and Wei (2007) point out,
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the issue of Chinese exchange rate regime has a direct impact on a much broader

economic and political issue, namely that of the rise of China and the challenge

this bears with it to the hegemony of the U.S. The Chinese regime responded to the

growing criticism against its foreign exchange policy by switching to a new exchange

rate regime in July 2005. An initial revaluation of the RMB with 2.1% was accom-

panied by a change after which the RMB is allowed to move up or down with 0.3%

in bilateral exchange rates each day. Theoretically, this allows the RMB to move

quite considerably against the U.S. dollar given that the relationship among major

currencies remains stable and that the Chinese authorities use the full width of the

band. At least initially, the RMB remained linked closely to the U.S. dollar, even

though it is clear that the Chinese currency is gradually becoming more dependent

on other major currencies (Frankel and Wei, 2007).

4 Empirical Investigation

In this section, we introduce the data and then present and discuss the empirical

results from the causality tests between money and output. The data is quarterly

and the time period in this study is the first quarter of 1987 to the second quarter

of 2005. We use the second quarter of 2005 as the final observation since China,

as noted earlier, decided to change its peg against the U.S. dollar starting in July

2005.2 We start with nominal output from the U.S. as well as China. The U.S.

output is already seasonally adjusted. Since the Chinese data is not adjusted for

seasonality, we use the U.S. Census Bureau’s X12 seasonal adjustment procedure on

China’s output. We then compute the real output in the U.S. using the U.S. GDP

deflator and the real output in China using a national CPI index. U.S. money supply

2As discussed previously and highlighted in Frankel and Wei (2007), the RMB actually continued
to stay close to the U.S. dollar after the policy shift in July 2005. Even though there is a tendency
for the RMB to continue its appreciation against the U.S. dollar and an increase in the weight of
other major currencies in its valuation, it can easily be argued that the relationship between the
RMB and the U.S. dollar remains very robust. We included two additional years of data in tests
and found that the general results remained the same. The results of these tests are excluded to
save space.
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(M2) and the U.S. Federal Fund Rate are used as alternative variables for monetary

policy. All series are in logarithms except for the U.S. Federal Fund Rate, for which

we use level data. Since the data is quarterly and runs from the first quarter of 1987

to the second quarter of 2005, we end up with a total of 74 observations. It should be

noted that some studies question the validity of Chinese data (e.g. Rawski, 2001).

However, Chow and Shen (2005) and Chow (2002) argue that even though the data

can be questioned, it can nevertheless be seen as reliable for econometric analysis.

Before applying Granger causality tests to the different time series, we need to

know whether the series are integrated or not. If they are integrated of the same

order, there may be a stable long-run relationship between them that needs to be

modeled with error correction models. We therefore use unit root tests to establish

the order of integration in each of the four variables. The test developed by Dickey

and Fuller (1979) is often used to identify non-stationarity and level of integration

in macroeconomic time series. The original Dickey-Fuller test assumes no serial

correlation in the error terms. However, since serial correlation is often found in

economic time series, the so-called Augmented Dickey-Fuller (ADF) test is adjusted

for this possibility. The ADF test can be written as:

∆yt = µ+ αyt−1 + βt+
k∑

j=1

γ∆yt−j + εt, (1)

where yt is the time series at time t and k is the number of lags included to take

possible serial correlation into account. As mentioned, in order to specify the vector

autoregressive model correctly, we need to know if the variables are cointegrated.

We thus start with the unit root test to see if all series are integrated of the same

order. Table 1 presents the results for the ADF tests with different specifications.

We include results for all three possible specifications of the ADF test: no intercept

or trend, intercept, and intercept and trend. The first panel shows that none of

the four time series are stationary in levels. What is likely to be the most correct
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specification, namely that of intercept and trend, clearly indicates that we cannot

reject the hypothesis of a unit root in each of the four time series. We therefore take

the first difference of the variables and conduct a new ADF unit root test on the

differenced time series. The only variable that show some sign of not being stationary

in first difference form is US money. However, when looking at the specification that

we deem to be most correct, that of an intercept and trend, it is clear that U.S.

money is stationary as well. We can therefore conclude that all four time series are

integrated of order one, or I(1). This means that there may exist one or several

stable long-run relationships between the variables and that we need to test for

cointegration before specifying the VAR-model setup.

[TABLE 1 HERE]

The concept of cointegration was developed and formalized by Engle and Granger

(1987). Cointegration exists in a situation when linear combinations of non-stationary

time series are stationary. The stationary relationship indicates that there is a long-

run relationship between the variables. If one or more cointegrating relationships

are identified in a multivariate system, the long-run relationship can be included as

error correction terms in the short-run vector autoregressive setup. There are several

tests for cointegration, including the Engle and Granger (1987) and Johansen (Jo-

hansen, 1988; Johansen and Juselius, 1990) tests. Of the two, the Johansen test is

often preferred due to its one-step approach and the ability to handle more than one

cointegrating relationship. Another drawback with the original Engle and Granger

test is the importance of the choice of dependent variable. In the Johansen test, it is

assumed that all variables are endogenous and the test is therefore not sensitive to

structure choice. The test hypothesis resembles that of a unit root test and focuses

on the restriction for the reduced rank of Π in the following error correction model:

∆Yt = Γ1∆Yt−1 + Γ2∆Yt−2 + ...+ Γk−1∆Yt−(k−1) + ΠYt−1 +µ+ δt+ ΦDt + εt (2)
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The null hypothesis is H0 : Π = αβ′, where α and β are p x r matrices, and where α

represents the speed of adjustment and β is the cointegrating vector. The Johansen

cointegration procedure can be seen as a unit root test, in that we focus on the

parameter Π. A trace test is used to check the number r of non-zero eigenvalues

and the null hypothesis H0 : r 6 R is tested against the alternative hypothesis

H1 : r > R. The test statistic is then defined as:

Trace(r) = −T
n∑

i=r+1

log(1 − λi). (3)

Here, T is the number of usable observations, n is the number of variables and λi are

the estimated values of the characteristic roots, or eigenvalues, of the estimated ma-

trix Π. The trace statistic tests the null hypothesis that the number of cointegrating

relationships is less than or equal to r. Besides the Trace statistic, significance of

the eigenvalues themselves can be tested. The following Eigenvalue statistic is then

used as an additional test together with the Trace statistic:

λmax = −T log(1 − λ̂i). (4)

Johansen and Juselius (1990) present five different possible models, depending on

how we choose to model both the data and the cointegrating relationship with trends

and/or intercepts. Based on the nature of the time series of the four variables, we

use the specification where each of the series has a trend and where these trends all

cancel out in the cointegrating relationships. In this specification, there is thus only

intercepts in the cointegrating equations.

In order to eliminate any possible seasonal determinants in the level series, we

add dummy variables for the three first quarters.3 Johansen (1995) points out that

if standard seasonal dummies are included in the test VAR, it will affect both the

3Seasonal dummies are often used in VAR and VEC setups when analyzing quarterly macroe-
conomic data. For instance, see Rodŕıguez and Rowe (2007), where the authors used dummies
when studying the same kind of variables that are included in the empirical analysis here.
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mean and the trend of the level series. Johansen (1995) therefore suggests centered,

orthogonalized seasonal dummy variables. Centered seasonal dummy variables do

not contribute to the trend but shift the mean. We therefore include centered

seasonal dummy variables in the VAR setup.

Having identified the optimal number of lags for the cointegration test using

likelihood ratio tests, we move on to applying Johansen’s cointegration test. The test

is performed using maximum likelihood estimation and the Trace and Eigenvalue

statistics are reported. We first conduct the cointegration test using U.S. money

supply as the monetary instrument. This means that we conduct the cointegration

test on the following vector of variables: Yt = [yc
t , y

us
t ,m

us
t ], where yc

t is China’s

real GDP, yus
t is U.S. real GDP, and mus

t is the U.S. money supply. The results

of the cointegration test are presented in Table 2. Both the Trace statistic and the

Eigenvalue statistic reject the hypothesis of zero and one cointegrating relationships,

but fail to reject the hypothesis of two long-run relationships. We therefore conclude

that the three variables are cointegrated and that there exist two cointegrating

equations for this combination of variables.

[TABLE 2 HERE]

Having established the long-run relationship between China’s real GDP, U.S. real

GDP and U.S. money supply, we then perform a new cointegration test on the same

vector of variables as above but with the Federal Fund Rate, rus
t , as the monetary

instrument rather than the U.S. money supply. The results of the cointegration test

are shown in Table 3. We again reject the hypotheses of zero and one cointegrating

relationships. We therefore conclude that there exist two long-run relationships

among the three variables in this system as well.

[TABLE 3 HERE]

Since we find cointegrating relationships among the three variables in both cases,

we use the following vector error correction (VEC) setup when analyzing possible

13



Granger causality among them:

∆yc
t = αc +

k∑
i=1

βcci∆y
c
t−i +

k∑
i=1

βcusi∆y
us
t−i

k∑
i=i

βcmi∆m
us
t−i

+
s∑

r=1

δcr∆ec
r
t−1 + γc1D1,t + γc2D2,t + γc3D3,t + εc,t, (5)

∆yus
t = αus +

k∑
i=1

βusci∆y
c
t−i +

k∑
i=1

βususi∆y
us
t−i

k∑
i=i

βusmi∆m
us
t−i

+
s∑

r=1

δusr∆ec
r
t−1 + γus1D1,t + γus2D2,t + γus3D3,t + εus,t, (6)

∆mt = αc +
k∑

i=1

βmci∆y
c
t−i +

k∑
i=1

βmusi∆y
us
t−i

k∑
i=i

βmmi∆m
us
t−i

+
s∑

r=1

δmr∆ec
r
t−1 + γm1D1,t + γm2D2,t + γm3D3,t + εm,t, (7)

where m stands for money supply (or Federal Fund Rate as alternative monetary

instrument), ec are the error correction terms from the cointegration test results,

and Di is a centered dummy variable for quarter i.

The results of the test in which the U.S. money supply is used as the monetary

instrument are presented in Table 4. Focusing on China’s real GDP as the dependent

variable, it is clear that the U.S. money supply Granger causes China’s output. This

is an important finding, since it indicates that monetary policy in the U.S. has a

direct effect on real output in China.

[TABLE 4 HERE]

When we conduct a Granger causality test on the same setup but with the Fed-

eral Fund Rate as the dependent variable, Table 5 shows that the F -test returns

insignificant values. The result is thus not in favor of the U.S. interest rate Granger

causing China’s real output. When comparing the results in this study with those

of Rodŕıguez and Rowe (2007), we are able to identify a similar direct relationship

between monetary policy in the U.S. and real output in China. However, the rela-

tionship between U.S. monetary policy and Hong Kong real output as discussed in
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Rodŕıguez and Rowe (2007) seem to be somewhat stronger, with both U.S. money

supply and the U.S. Federal Fund Rate granger causing Hong Kong real output.

[TABLE 5 HERE]

Due to criticism against using more than two variables in Granger causality tests

with small samples (see Phillips and Toda, 1994), we also conduct additional coin-

tegration and Granger causality test on bivariate systems, in which we only include

China’s real GDP and the U.S. monetary instrument in question. Cointegration

tests with similar specifications for the data and cointegrating equations as in the

trivariate systems above are conducted and reported in Tables 6 and 7, respectively.

There seems to be a cointegrating relationship between China’s real GDP and U.S.

money supply, even though it is only significant at the 10% level. Table 7 shows a

different story for the Federal Fund Rate. It is clear that there is no cointegrating

relationship between the Federal Fund Rate and China’s real output.

[TABLE 6 HERE]

[TABLE 7 HERE]

Based on the results of the cointegration tests in Tables 6 and 7, we choose to model

the system with China’s real GDP and U.S. money supply with a bivariate VEC,

while the system with China’s real GDP and the Federal Fund Rate is modeled with

a regular VAR. The results for the two specifications are presented in Tables 8 and

9, respectively. The results in Table 8 support the earlier Granger causality test

in the trivariate system with U.S. money supply as the monetary instrument. U.S.

money is clearly Granger causing China’s real GDP, again showing the direct link

between monetary policy in the U.S. and China’s real output. The results in Table

9 also support the results from the Granger causality test in the trivariate system.

Again, the Federal Fund Rate does not seem to significantly Granger cause China’s

real output.4

4It is also possible to test for long-run causality by testing the significance of the error correction
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[TABLE 8 HERE]

[TABLE 9 HERE]

Since the results are in favor of a direct relationship between U.S. monetary pol-

icy and China’s real GDP, we apply Choleski factorizations and compute impulse

response functions and variance decompositions for the variables in the trivariate

systems. Impulse response functions are used to trace responses of a variable to a

one standard deviation shock in the other variables in the system. Variance decom-

positions are used to measure the importance of a shock from each of the variables in

the system in explaining the forecast error variance in a specific variable. Granger

causality tests only captures the direct linkages between the variables, while im-

pulse response functions and variance decompositions identify both direct influences

as well as indirect influences that are propagated through other variables in the

system.

The impulse response functions for the system in which the U.S. money supply

is used as the monetary instrument are shown in Figure 1, while Figure 2 shows

the impulse response functions in the system with the Federal Fund Rate. Figure

1 indicates that there exists an immediate negative effect running from U.S. money

supply to China’s real output. Similarly, there is a negative impulse response of

China’s real GDP to shock a shock in the Federal Fund Rate, even though there is

a fast positive response right after the shock occurs.

[FIGURE 1 HERE]

[FIGURE 2 HERE]

Figures 3 and 4 show the variance decompositions of the two trivariate systems,

respectively. If we first look at Figure 3, a sizeable part of the variance error of

terms. For instance, Rodŕıguez and Rowe (2007) used standard F -tests on the error correction
terms to identify possible long-run causality. However, the error correction terms are not very
significant in the regressions with China’s output as dependent variables, indicating that there
is no strong significant long-run causality from U.S. money supply or the Federal Fund Rate to
China’s real output.
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China’s output is explained by U.S. money supply. This finding supports that of the

Granger causality test, indicating that there is a significant relationship between the

two variables in which U.S. money supply has direct and indirect effects on China’s

output. Figure 4 again shows that the effect of the Federal Fund Rate on China’s

output is almost negligible. Overall, the relationship between the Federal Fund Rate

and China’s output is much weaker than that between the U.S. money supply and

China’s output. Finally, China’s output seems to have a significant effect on U.S.

output. This result differs from that of Rodŕıguez and Rowe (2007), in which it was

shown that Hong Kong output does not affect U.S. output.

[FIGURE 3 HERE]

[FIGURE 4 HERE]

The results support the argument that China’s economy is integrated with the world

economy. More importantly, it has direct policy implications for both U.S. and

Chinese policy makers. This study complements that of Rodŕıguez and Rowe (2007)

and supports the findings that U.S. monetary policy has direct effects on output

in countries with fixed exchange rates. For Chinese policy makers, it is important

to understand how monetary policy in the U.S. indirectly influences the Chinese

economy. This study complements that of those focusing on domestic monetary

policy and its effect on output. For instance, Fan and Zhang (2008) look at the

relationship between monetary policy and the real economy in China during the

period 1992 to 2008. They show that money supply play a significant role in the

economy, while the official interest rate did not have a strong effect on output. These

results together with the main findings in this study show that both domestic and

U.S. monetary policy has a direct effect on output in China. It is thus important for

Chinese policy makers to take both domestic and international factors into account

when they use monetary policy to fine-tune the domestic economy.
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5 Conclusion

The relationship between money and output has attracted a lot of attention and

has resulted in a large body of research on how monetary policy can affect domestic

GDP. A common approach when studying the two variables is to apply Granger

causality tests in order to identify possible causal patterns between them. However,

as Rodŕıguez and Rowe (2007) points out, it is not clear that it can be shown that

monetary policy affects real output with standard Granger causality tests. This

study therefore takes an indirect approach and focuses on the possible causal re-

lationship between U.S. monetary policy and China’s real output. This approach

enables us to identify the real effects of money on GDP. Given a fixed exchange rate,

one can assume that real GDP in countries with a fixed exchange rate are affected

by monetary policy in the other country. We show that there is a cointegrating

relationship between U.S. money supply and China’s real GDP. Using U.S. money

supply as the monetary instrument, it is shown that U.S. monetary policy indeed

has a real effect on China’s output. When using the Federal Fund Rate, there is

no significant causal effect of U.S. monetary policy on China’s output. Based on

the results of the tests using money supply as the monetary instrument, we can

thus conclude that U.S. money Granger causes China’s real output. The results

support those of Rodŕıguez and Rowe (2007), in which the authors identify a strong

unidirectional causal relationship from U.S. monetary policy to Hong Kong’s real

output.

The results in this study have strong implications for policy makers in China,

since they show how the Chinese real economy is affected by exogenous factors such

as U.S. monetary policy. It also shows how monetary policy decisions of the Federal

Reserve affect countries with a fixed exchange rate against the U.S. dollar. Related

issues that takes this direct influence into account, including U.S. monetary policy

and its affect on other countries’ real macroeconomic variables as well as financial

markets are thus worth investigating further in future research.
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Table 1: Augmented Dickey-Fuller Unit Root Tests

China GDP U.S. GDP U.S. M2 FFR

Level Data

No intercept or trend 5.65 3.13 0.95 -1.31
(1.00) (1.00) (0.91) (0.17)

Intercept -0.98 -0.14 -1.48 -2.31
(0.76) (0.94) (0.54) (0.17)

Intercept and trend -1.08 -2.35 -2.73 -2.97
(0.93) (0.40) (0.23) (0.15)

First Difference Data

No intercept or trend -0.99 -1.75 -0.82 -3.63
(0.28) (0.08) (0.35) (0.00)

Intercept -8.68 -3.65 -1.53 -3.63
(0.00) (0.01) (0.51) (0.01)

Intercept and trend -8.69 -3.62 -4.23 -3.57
(0.00) (0.04) (0.01) (0.04)

Note: t-statistics with p-values in parentheses. Critical values from MacKinnon
(1996).

Table 2: Cointegration Test with U.S. Money Supply in a Trivariate
System

Eigenvalue Hypothesis Alternative Hypothesis Statistic

Trace

0.23 r = 0 r = 1 37.47
(0.01)

0.22 r = 1 r = 2 15.49
(0.01)

0.03 r = 2 r = 3 3.84
(0.16)

Eigen Value Test

0.23 r = 0 r = 1 18.35
(0.12)

0.22 r = 1 r = 2 17.13
(0.02)

0.03 r = 2 r = 3 1.99
(0.16)

Note: t-statistics with p-values in parentheses.
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Table 3: Cointegration Test with Federal Fund Rate in a Trivariate Sys-
tem

Eigenvalue Hypothesis Alternative Hypothesis Statistic

Trace

0.34 r = 0 r = 1 45.81
(0.00)

0.22 r = 1 r = 2 17.18
(0.03)

0.00 r = 2 r = 3 0.14
(0.71)

Eigen Value Test

0.34 r = 0 r = 1 28.63
(0.00)

0.22 r = 1 r = 2 17.04
(0.02)

0.00 r = 2 r = 3 0.14
(0.71)

Note: t-statistics with p-values in parentheses.

Table 4: Granger Causality Test with U.S. Money Supply in
a Trivariate System

China GDP U.S. GDP U.S. Money Supply

Dependent Variable

China GDP 2.95 10.69
(0.57) (0.03)

U.S. GDP 10.03 6.44
(0.04) (0.17)

U.S. Money Supply 8.69 27.18
(0.07) (0.00)

Note: t-statistics with p-values in parentheses.

Table 5: Granger Causality Test with Federal Fund Rate in a
Trivariate System

China GDP U.S. GDP Federal Fund Rate

Dependent Variable

China GDP 1.99 6.84
(0.85) (0.23)

U.S. GDP 20.72 11.71
(0.00) (0.04)

Federal Fund Rate 5.79 21.29
(0.33) (0.00)

Note: t-statistics with p-values in parentheses.
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Table 6: Cointegration Test with U.S. Money Supply in a Bivariate Sys-
tem

Eigenvalue Hypothesis Alternative Hypothesis Statistic

Trace

0.17 r = 0 r = 1 14.00
(0.08)

0.02 r = 1 r = 2 1.53
(0.22)

Eigen Value Test

0.17 r = 0 r = 1 12.47
(0.09)

0.02 r = 1 r = 2 1.53
(0.22)

Note: t-statistics with p-values in parentheses.

Table 7: Cointegration Test with Federal Fund Rate in a Bivariate System

Eigenvalue Hypothesis Alternative Hypothesis Statistic

Trace

0.13 r = 0 r = 1 15.49
(0.26)

0.01 r = 1 r = 2 3.84
(0.39)

Eigen Value Test

0.13 r = 0 r = 1 14.26
(0.24)

0.01 r = 1 r = 2 3.84
(0.39)

Note: t-statistics with p-values in parentheses.

Table 8: Granger Causality Test with U.S. Money
Supply in a Bivariate System

China GDP U.S. Money Supply

Dependent Variable

China GDP 10.27
(0.04)

U.S. Money Supply 6.05
(0.20)

Note: t-statistics with p-values in parentheses.
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Table 9: Granger Causality Test with Federal
Fund Rate in a Bivariate System

China GDP Federal Fund Rate

Dependent Variable

China GDP 0.59
(0.74)

Federal Fund Rate 2.77
(0.25)

Note: t-statistics with p-values in parentheses

Figure 1: Impulse Responses with U.S. Money Supply as Monetary Instrument
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Figure 2: Impulse Responses with Federal Fund Rate as Monetary Instrument
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Figure 3: Variance Decomposition with U.S. Money Supply as Monetary Instrument
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Figure 4: Variance Decomposition with Federal Fund Rate as Monetary Instrument
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