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Abstract

Impact of Exchange Rate Changes on Inflation: Case of China

by

Yude Wang
August 31, 2013
The purpose of this paper is to analysis the effect of Chinese exchange rate changes to
domestic inflation by using the VAR model. Choosing the nominal effective exchange rate and
consumer price index from July 2005 to June 2013 as the sample interval, we estimate the VAR
model between the two variables and analyse the data. The results of the effect of exchange rate
pass-through to inflation show that there is a negative relationship between the nominal effective
exchange rate and consumer price index, and the pass-through ratio has a hysteretic nature. The
appreciation of the RMB has the ability to curb inflation in China, but the effect is limited.
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Chapter 1: Introduction
1.1 Background
Recently, there are two significant issues in China's economic development- the RMB
appreciation and inflation. First, under economic globalization, the foreign exchange rate
is the merchandising ratio used in currency trade between countries. It is important to the
monetary system and policy of a country. In the case of China, Xiao (2013) argued in
the People Daily that the Chinese yuan has increased 33% against the U.S. dollar in 8
years. Such a large increase in the exchange rate is bound to affect China's macroeconomy, in particular, inflation.

Second, the changes in the exchange rate will affect the price of imports and exports
directly, and then influence the price of final products. Moreover, this year, Inman
(2013) reported that China overtook the US to become the first major trading nation in
the world. As a result, the effect of foreign exchange rate on China is increasingly strong.
Therefore, not only economists but also citizens are concerned about changes in the
foreign exchange rate.

This paper has as its scope to research the effect of exchange rate changes, (the Chinese
yuan) against the US dollar, on Chinese inflation. The intent is to reveal the internal
relation between inflation and exchange rates, and then show how the Chinese macroeconomy was influenced by the currency exchange rate.

As we know, the first result of exchange rate changes is the price of imports and exports.
Next, the price of industrial products, retail goods and customers will be affected. This is
1

because enterprises buy raw materials, production equipment and imported energy from
foreign countries. However, those things have an effect on production costs of
enterprises, and then change the price of final goods. We can find that there should be a
transmission mechanism between exchange rate and commodities.

Initially, the theory of exchange rate transmission is based on the law of one price that
the exchange rate changes of a country must lead to its domestic price changes at the
same pace. The conditions of this law are complete exchange rate pass-through,
perfectly competitive markets, full information, zero transaction costs, and zero duties
and so on. In the real word, however, these conditions cannot be satisfied, so exchange
rate transmission is incomplete. For example, the value of the US dollar decreased 40%
from 1985 to 1991, but its trade deficit decrease from 117.7 billion dollar to 66.8, it is
almost 33%. Therefore, more economists have been researching the problem of
exchange rate transmission.

In the case of China, since the policy of reform and the opening of the economy, the
Chinese foreign exchange administration system has changed in any times. From 2003,
Chinese currency- RMB- was under great pressure to let its value rise. In July 21, 2005,
the Yuan rose 2.1% against the dollar in one night, from 8.2765 RMB converted one
dollar to 8.11. July 19, 2013, however, 6.1751 RMB was equal to one dollar.

During eight years, the Yuan has appreciated 34 percent already against the dollar.
Traditional macroeconomic theory believes that with the significant appreciation of the
RMB, it must decrease import goods in China, and then, reduce the consumer price
2

index (CPI). However, the year-on-year growth rate of CPI in June, 2003 was 0.3%,
which is lower than 2.7%, for this rate in June, 2013.

The difference between theory and reality make people think of the lack of the
traditional macroeconomic theory. Since the Chinese exchange rate mechanism is more
flexible and resilient, choosing China as an example to study the relationship between
exchange rate changes and macroeconomic is of great theoretical and practical
significance.

1.2 Research content
This paper can be separated into four parts; literature review, methodology, analysis
result and recommendations, to introduce the impact of RMB exchange rate changes to
inflation.

Firstly, Chapter 2 will review the literature covering exchange rate transaction's
theoretical research, quantitative analysis and macro effects. The collapse of the Bretton
Woods System, and the era of floating exchange rate, has led many scholars to study this
topic. However, most of the studies were about developed countries. Before the 1990s,
China implemented a fixed exchange rate system, so enterprises were not sensitive to
RMB exchange rate changes. However, since the reform in 1994, the RMB exchange
rate is now more volatile and especially after the reform in 2005, the RMB appreciated
quite quickly, many scholars began to study this topic.

3

Chapter 3 covers the methodology, where I introduce a theoretical model and the VAR
model, which we use to analyze the data. The data sample is from January 2005 to
December 2012. Nominal effective exchange rate and consumer price index are used as
variables in the VAR model.

Chapter 4 we will analyse the results of using the VAR model to determine why RMB
appreciation and inflation appeared at the same time and the effect of RMB exchange
rate pass-through to price. The methods we will use in the VAR model are balance test,
Granger Causality Test, choose of lag period, stability test, impulse response function
analysis, and variance decomposition.

Chapter 5 will draw lessons from the past and give some recommendations about how to
improve the problem of inflation in China. The recommendations will be discussed from
the perspective of macroeconomic development strategy, RMB appreciation's strategy
and other aspects.

4

Chapter 2: Literature review
2.1 The theory of exchange rate pass-through
2.1.1 Traditional open macroeconomic perspective
The area of exchange rate pass-thought originates from a traditional open economy. At
the end of the seventies of the last century, Western countries led by U.S. were
beginning to regress in terms of their economics with rises in unemployment and
consumer prices. Moreover, in 1971, the Bretton Woods System collapsed and with it
fixed exchange rates. From this period on macroeconomic external balance and domestic
inflation become a hot policy oriented topic.

In a traditional open economy, the normal assumption is that in a perfectly competitive
market that there are no entry barriers to an industry. The Mundell-Flemming Model is
an example of this. Many of these models were based on the Purchasing Power Parity to
achieve market balance and the effect of exchange rate changes to price and the
exchange-rate mechanism also use the Law of One Price and the Purchasing Power
Parity. Yi(2008) argued that from the basic function of a currency's purchasing power, to
analyze the currency trade problem was very logical, so it is important to use the Law of
One Price and the Purchasing Power Parity in this topic.

These fluctuations of exchange rates and price of commodities are based on a stable real
exchange rate, the backward effect of nominal rate and inflation changes are
counteracted. In other words, under a floating exchange rate system, nominal rate
changes will lead to the price of import and export goods changing, and then thus
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solving the problems of both current account surpluses and deficits. However, the
Purchasing Power Parity ignores non-tradable goods, and does not consider the effect of
capital flows and their affect on exchange rate.

To begin with, scholars generally considered an incomplete exchange rate pass-through
as just reflecting a temporary phenomenon in cycle changes. Branson (1972) thought
elasticity of exchange in the long-term is stronger than short-term. In the short-term,
exchange rate pass-through is not complete. However, if the time is long enough and
market is perfectly competitive, supply elasticity goes to infinity, and exchange rate
pass-though goes to infinity also. Because of price stickiness in the short term,
furthermore, exchange rate pass-though may be temporary.

Magee (1973) introduced an assumption that business contracts can affect exchange rate
pass-though. In the first stage of exchange rate pass-though, the price trading contract is
certain, so it will not change will the nominal exchange rate. In this situation, short-term
exchange past-though is zero and the contract price is denominated in the importer's
currency. In the other situation, if the contract price is denominated in the exporter's
currency, short time exchange rate pass-though is complete; the price of exporter is
reflected by nominal exchange rate changes. Market power and negotiating power of
both sides will determine which situation will occur.

Ghosh and Wolf (1994), however, modified the theory. Except for factors of market
power and negotiating power, menu cost also determines the price. Therefore, even if
the contract price is denominated in an exporter's currency, short term exchange pass6

though sometimes will be incomplete. In addition, asset specificity and other factors, in
the short time, manufactures may simply prefer to take a loss, rather than change the
scale of production (Menon, 1995).

2.1.2 Microeconomic perspective
In fact, a lot of microeconomic research shows that incomplete exchange rate passthough is the most general. Because of macroeconomic models are too strict, many
scholars began to study exchange rate pass-though from a microeconomic viewpoint,
including industrial organization and sunk cost perspectives.

The explanation of industrial organization theory was studied by Dornbusch (1987),
Krugman (1986) and Knetter (1989). This theory explains incomplete exchange rate
pass-though, because the effect of structural changes and the behaviour of industrial
organization will can lead to incomplete competition in world markets. In other words,
price changes are not totally affected by exchange rates, so the premise of perfect
exchange rate pass-thought does not exist.

Second, Frout and Klemerer (1989) proved that firms can acquire compensation from
price changes in the future. They will spend costs on advertising and distribution
networks for improving consumer loyalty and entering a new market. In the expectation
they will increase prices in the future. In conclusion, firms would not decrease scale or
increase price easily, despite exchange rates changes. So, exchange rate pass-though is
not perfect.

7

2.1.3 New open macroeconomic perspective
Since the 1990's, under the new open macroeconomic frame work, scholars use
explanations of incomplete exchange rate pass-through to reconsider exchange rate passthrough system in a macroeconomic perspective.

The macroeconomic policy and inflation environment has a significant effect on
exchange rate pass-through. Using macroeconomic variables as intermediate variables,
we can find out that exchange rate changes do not impact domestic inflation greatly. At
the time of the south-east Asian financial crisis, Taylor (2000) argued that when there is
a high level of competitive pressure and low level of inflation all over the world, firms
could not transfer the effect of exchange rate changes to prices of export goods. And he
also considered that there is an interaction between monetary policy and exchange rate
pass-through. Another example, Choudhri and Hakural (2001) used the date of exchange
rate changes in seven countries during 1979-2000 to test the assumption of Taylor
(2000). They found those average inflation index and exchange rates pass-though have a
significantly positive relationship across countries over different periods.

2.2 The econometric research of exchange rate pass-through
Firstly, the price of import and export goods is affected by exchange rate pass-through.
Yang (1997) used a Dixit-Stiglitz model to research the extent of the import price impact
of bilateral exchange rate changes between America and 17 trading, its partners. He
found incomplete exchange rate pass-through generally exits, and there is a significant
difference among different industries and goods, but there is not very much difference
among countries. Tange (1997) used a polynomial distributed lag model to estimate the
8

exchange rate pass-through coefficient of Japanese export firms. The result is very low.
However, for Germany, the coefficient is high. Moreover, there is a transmission from
import price to consumer price. Sekine (2006) collected 1974-2004 data from six
developed countries - America, Japan, Italy, Germany, France and British, and then he
used a single equation stochastic volatility model and its parameters change over time.
He found that if the inflation index is low, the effects from import prices to consumer
prices will be closely related to this low inflation and market penetration. However, the
transmission effect from exchange rate changes to import prices is not significant.

In China, Zhou (2010) used a Structural Vector Autoregression model (SVAR) to study
RMB effective rate impacts consumer price index (CPI). His result was the Nominal
Effective Exchange Rate (NEER) of RMB had an incomplete pass-through to CPI. This
effect to import price is stronger than consumer prices.

2.3 Macroeconomic effects of exchange rate pass-through
In the open economy, the changes of exchange rate should affect currency policy in a
country. And the conductive relation between exchange rate and currency policy is
determined by the elasticity of exchange rate pass-through. If the exchange rate passthrough has high elasticity, the changes of exchange rate will the affect domestic price
level and trade balance; and they will greatly impact governments, choice of currency
policy. If the exchange rate pass-through has low elasticity, it means exchange rate passthrough is incomplete and governments will consider that the inside economy, then the
currency policy as almost independent.
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Choudhri and Hakura (2002) through their research funded that there is positive relation
between inflation and exchange rate changes, and then the relation should help the
country control inflation by using currency policy and keep low inflation.

Another hot topic is the choice between floating and fixed exchange rate systems. The
exchange rate pass-through is one of the measures which determine the choice of
exchange rate regime.

Devereux and Engel (1999) analyzed the sticky price and the exchange rate system in
incomplete exchange rate pass-through. In the local currency pricing (LCP), the fixed
exchange rate is more stable when financial markets are fluctuating than the floating
exchange rate. However, if this shock is not significant and the currency system in the
country is steady, the floating exchange rate will protect the economy from external
economic changes by using the effect of exchange rate pass-through. In this situation, a
floating exchange rate is better than fixed exchange rate. However, producers' currency
pricing (PCP), although the currency system in the country is steady, the change of
exchange rate will affect consumer expectations so even free floating exchange rate is
not necessary a good choice.

10

Chapter 3: Methodology
3.1 Theoretical model
Exchange rate changes initially affect import goods price, and then, the price of
imported goods impact final domestic goods. The paper utilises the theoretical model of
Bailliu and Fujii (2004) and Jeevan Kumar Khundrakpam (2007) to analyse, and the
econometric model of Ghosh and Rajan (2008). We obtain the following equation.
…………………….3.1

In Equation 3.1, the import price index (IPI) means foreign control variable. NEER is
the nominal effective exchange rate, and we chose RMB/US$ in this paper. Gross
domestic product (GDP), money supply (M2) and interest rate (INTR) are all domestic
control variables.

3.2 Time periods
In six decades of RMB existence it has gone through four reforms. From 1949 to 1979,
China implemented a planned economy. In this period, exchange rate was uniformly
formulated by government. From 1980 to 1993, China earned foreign exchange through
exports. Due to America adopting a moderate easing of fiscal policy and tight monetary
policy, the value of U.S. dollar saw gradual appreciation. China used a single exchange
rate instead of dual exchange rate and RMB exchange rate was reduced many times.
From 1994 to 2004, the national economy entered a time of adjustment time.

In 1997 the Asian economic crisis began and the Chinese government used many
policies to keep the RMB exchange rate stable. U.S. dollar against RMB was between
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8.27 and 8.3. From July 2005 to now, China started to implement market supply and
demand-based and managed floating exchange rate system. This strategy means that the
RMB exchange rate is no longer pegged to the Dollar, and the RMB exchange rate
mechanism has become more flexible. This paper just chose July 2005 to June 2013 to
study the relationship between exchange rate changes and inflation. The last period is a
relatively complete exchange rate system, and, in this period, exchange rates have had a
high relationship with the emerging market economy.

3.3 Econometric model
3.3.1 Introduction of VAR model
The traditional theoretical models that describe the relationship among variables indicate
static relationships, not dynamic. Using the non-structural method can explain the
dynamic relations.

The VAR model is a vector autoregressive model, which a developed by Sims in 1980.
This model is not based on economic theory but uses simultaneous equations. In every
equation, endogenous variables are tested on lagged value of endogenous variables to
estimate the dynamic relation of total endogenous variables. The VAR model includes
the time series analysis, the effect of random disturbance term changes to variables and
so on. Through a series of analysis, we can determine the relationships among variables.
…………………….3.2
………………………..3.3
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In Equations 3.2 and 3.3,
rate,

,

and

and

are the returns of RMB exchange rate and inflation

(i = 1, 2; j = 1, 2) are estimated parameters. In this model, the

estimated value of each factor measures how important it is to market and transfer effect
between markets.

3.3.2 Variables used and analysis
Because, in this paper, we only consider the relationship between exchange rate and
inflation, we choose NEER and CPI as variables.

After the reforms of exchange rate of RMB, the NEER mainly changes around the US
dollar, but it is also affected by the currencies of Japan, Europe, and Korea and so on.
There are two reasons to choose NEER as the return of the RMB exchange rate. First,
NEER is calculated by using trade volume weighting. Compared to nominal exchange
rate, it reflects Chinese exchange rate changes more objectively. Second, as this paper is
researching the effect of exchange rate changes to price of commodities, the real
exchange rate already includs the price impact factor, NEER is better to this paper's
research. Finally, we obtain the data from Bank for International Settlement, and then,
we use the ratio to moving average-multiplicative to adjust.

This paper chooses CPI to stand for the inflation rate because CPI is an index that
reflects the price changed trend and range of consumer goods and services purchased by
the residents in a country. This index is close to a resident's daily life, and shows price
changes in the consumer market. CPI datum are from National Bureau of Statistics of
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China is year-on-year statistics. We use ratio to moving average-multiplicative to adjust
again.

In Tables 3.1 and 3.2, the variables are ΔCPI and ΔNEER from July 2005 to June 2013,
and the sample size is 95. For simple data input, we just used 2005M01 instead of July
2005 and used 2012M13 instead of June 2013. The means show that the NEER and CPI
were increasing in the period and the value of RMB was appreciating. In Table 3.1, the
Jarque-Bera and Probability show that ΔCPI is normal distribution, and in Table 3.2,
ΔNEER is not normal distributed.
Table 3.1

Table 3.2
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Chapter 4: Analysis of results
4.1 Balance test
There are two differences between balance and unbalance sequences. First, the variance,
covariance and mean do not change with time in balance sequences. However, over
different times, these values of unbalance sequences are not the same. Second, due to the
special characteristic, we can use balance sequences to predict the future data.
Unbalance sequences do not have this characteristic because their statistics are random.

The method for test balance is a unit root test. This paper use the Augmented-DickeyFiller test (ADF) of Dickey and Fuller (1979) to get the results and use the PhillipsPerron (PP) of Phillips and Perro (1988) to verify the results.
Table 4.1
Variable

ADF Test

PP Test

NEER

-0.78

-0.45

ΔNEER

-6.37

-6.35

CPI

-0.44

-0.10

ΔCPI

-3.27

-9.18

This paper uses Eviews 6.0 to test the statistics. In the Table 4.1, Δ denotes the first
difference operator and the 1% critical value is -3.50. If the ADF test and PP test are
larger than the critical value, the sequence will not have a unit root, it is in balance. If the
ADF test and PP test are smaller than the critical value, the sequence will have a unit
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root, and it is unbalanced. So the NEER sequence and CPI sequence are not balanced
sequences and the ΔNEER sequence and ΔCPI sequence are balanced.

4.2 Granger Causality Test
The Granger Causality Test is a method to test a pair of variables whether they have
causal relationship. We did a cointegration test first and got the precondition of Granger
Causality Test. If the lag intervals are one to three, there is a cointegration relation
between NEER and CPI.
Table 4.2

In Table 4.2, we choose lag as three, and DNEER and DCPI are ΔNEER and ΔCPI,
which are proved balanced sequences. Using the unbalanced sequence to do its Granger
Causality Test will lead to spurious regression. The probability of ΔNEER does not
Granger Cause ΔCPI is 0.0026, which smaller than 0.05. So we consider that NEER is
unidirectional pass-through to CPI.

4.3 Estimate VAR model

16

Table 4.3

In Table 4.3, NEERSA and CPISA are seasonally adjusted NEER and likewise with CPI.
We can obtain that the R-squared are 0.997702 and 0.977125, so the model can explain
almost 99% of variances. The model is reasonable.

4.4 Lag period
When we choose a lag period, there are two problems we should consider. First, we
should choose a larger lag period for adequately reflecting the dynamics. Second, an
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oversize lag period may lead to the numbers of estimated parameters increase. And then,
too many estimated parameters cause a loss of freedom degrees. Due to this
contradiction, we prefer to a limited lag period.
Table 4.4

We can see, in Table 4.4, SC and HQ consider the optimal lag period is two day, but LR,
FPE and AIC choose four periods. Considering the sample size, the longer lag period,
the less freedom and the effectiveness of the model will be questioned, so we chose two
lag periods in the VAR model.

4.5 Stability test of VAR
In Table 4.5, we can see the eight inverse roots of AR characteristic polynomial are all
in the unit circle. So the VAR model is stable and we can use this model to do an
impulse analysis.

18

Table 4.5

4.6 Analysis of impulse response function
Traditional econometric models need to have a theoretical basis first, but the VAR
model does not need to know the relationship between variables. It always observes the
effect of error term changes to systematic dynamics. In another words, when we give a
shock to the model, the VAR can know the changes of others variables. This analysis
method is called the impulse response function method.
Figure 4.1
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In Figure 4.1, after CPI got a one stand deviation positive impulse from NEER, the CPI
increased immediately. This means the effect of exchange rate changes to inflation is
negative, but this effect is not significant. From the second period, the effect was
increasing; it means the effect has hysteresis quality. In the eighteenth period, the
maximum negative effect is -0.452198%, and then the influence weakened slightly.
Table 4.6
Period 2
CPI

-0.1582

4

6

8

10

15

20

25

30

-0.2330

-0.3629

-0.4027

-0.4259

-0.4493

-0.4518

-0.4470

-0.4397

Table 4.6 shows the transmissibility from NEER to CPI. RMB appreciation can decrease
inflation and the price in this country. However, this inhibiting effect has a lag period
and the pass-though is incomplete. The largest transmissibility is 0.452198 in the
eighteenth period.

4.6 Variance decomposition
Variance decomposition can explain the importance of different shocks. Different from
impulse analysis, the variance decomposition considers that when CPI changes 100%,
what percentage is contributed by itself and how many by others factors. We can get the
effect of each random disturbance variable to CPI from variance decomposition. In this
paper, we just analyse the weighted effect from NEER and CPI itself to CPI changes.
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Table 4.7

In Table 4.7, we can see the CPI is mostly affected by itself and, the influence of NEER
increases. However, after the twentieth period, the effect of NEER to CPI just changes
slightly. In the fifteenth period, 32.57167% changes of CPI are explained by NEER, and
the rest 67.42833% are explained by CPI itself. From the reasons of variance
decomposition, NEER changes can explain a part of CPI changes.
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Chapter 5: Conclusions and Recommendations
5.1 Conclusion
This paper used the VAR model to estimate the effect of NEER changes to CPI from
July 2005 to June 2013. We obtain three reasons. First, the relationship between the
NEER and CPI is negative. The NEER is Granger Causality to CPI. Second, the
exchange rate pass-through is not completely. It has a lag period. Third, the NEER can
explain a part of CPI changes.

In conclusion, from July 2005 to June 2013, RMB appreciation was good for a decrease
CPI. In other words, RMB appreciation was curbing inflation. However, the effect of
RMB appreciation in curbing inflation was affected by the incomplete exchange rate
pass-through and the lag period.

5.2 Recommendations
Using RMB appreciation to curb inflation is not a straightforward policy tool. First,
there is a precondition of the appreciation method that the domestic market should have
exchange rate pass-through to consumer price as completely as possible. However, how
consumer prices are affected by exchange rates is not perfect and has a lag period. So
curb inflation not only depends on exchange rate policy, but also the need to build
international coordinated mechanism and effective currency policy.
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Moreover, implementing credit policy and structural currency policy can control
domestic asset price bubbles. This method can improve currency flow rate, thereby
reduce inflation.

China should increase internal demand, which can decrease degree of depend on foreign
capitals, and extend imports, which can balance trading. In addition, RMB appreciation
should follow crawling peg and controllable principal, and avoid greatly appreciation in
short term.
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