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Abstract: One important issue of exchange rate pass-through is the extent to which exchange rate changes affect the
prices. This paper studied the pass-through effect of movements in the RMB nominal exchange rate on consumer prices.
In particular, we examined whether the exchange rate pass-through to consumer prices was complete or not, and the im-
pact of exchange rate system reform had on the pass-through effect. To this end, the paper used the error correction model
(ECM) to conduct an empirical analysis from the first season of 1994 to the last season of 2013 period. The results
showed that the pass-through of exchange rate changes to consumer prices was incomplete. In the sample period, the ex-
change rate pass-through effect was on the overall downward trend. The exchange rate system reform caused structural
changes in the pass-through effect. The overall pass-through effect was higher after the reform than before, and the pass-
through was lagging. Finally, our results made suggestions to improve Chinese monetary policies.
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1. INTRODUCTION

Price stability has become an important objective of the
government’s macroeconomic policy. Since 2007, China’s
inflation was high, showing higher inflationary pressures.
After the global financial crisis, the inflation rate fell, how-
ever, the major developed countries implemented quantita-
tive easing monetary policy, inflation rose sharply. Signifi-
cant fluctuations in the price level are the results of a variety
of internal and external factors, with the increase of opening
degree, the exchange rate has become an important channel
for external shocks affecting the domestic economy. With
the implementation of the exchange rate system reform, ex-
change rate volatility increased, after sustained appreciation
of the longer period of time, the RMB exchange rate in the
recent period appeared sharp depreciation. Exchange rate
changes may cause fluctuations in the domestic price level,
i.e. the exchange rate pass-through. Exchange rate pass-
through is a hot issue in the field of international economics,
in which, an important issue is the extent to which exchange
rate changes affect the prices [1, 2].

In this paper, we investigated the pass-through effect of
movements in the RMB exchange rate on consumer prices.
In particular, we examined whether RMB exchange rate
pass-through to consumer prices was complete or not, and
the impact of the exchange rate system reform had on the
pass-through effect. To the end, we applied the error correc-
tion model (ECM) to conduct an empirical analysis from the
first season of 1994 to the last season of 2013 period. This
method can efficiently capture both the long-term and short-
term dynamic changes in variables. It also maintains the
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long-term dynamic information of the relationship between
variables, and ensures the effectiveness of the regression
analysis. In the application, this paper introduced dummy
variables into the model. Furthermore, it introduced mone-
tary policy variable into the model, and selected foreign
price index constructed to measure the cost of foreign ex-
porters. This model took a lag respectively considering ex-
change rate and monetary policy variables have lagged ef-
fects on the price index. The results showed that the pass-
through of exchange rate changes to consumer prices was
incomplete. Long-term effect of exchange rate pass-through
to consumer prices was -0.19. The degree of exchange rate
pass-through was quite slow. In the sample period, the ex-
change rate pass-through effect was on the overall downward
trend. The exchange rate system reform caused structural
changes in the pass-through effect. The overall pass-through
effect was higher after the reform than before, and the pass-
through was lagging.

The remaining parts of the article are organized as fol-
lows: Section 2 reviews and summarizes the existing litera-
ture; Section 3 presents a theoretical model that has been
constructed for studying exchange rate pass-through to con-
sumer prices; Section 4 presents the empirical results; Sec-
tion 5 provides the main conclusions.

2. LITERATURE REVIEW

Theoretical studies on exchange rate pass-through dated
back to the 1960s, when the incompleteness of exchange rate
pass-through was considered to be among the principal rea-
sons for the failure of the law of one price and purchasing
power parity. Since the 1980s the micro perspective of in-
complete exchange rate pass-through became dominant in
theoretical research [3], they attached importance to the ef-
fect of markup in pricing-to-market, and the role of product
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differentiation in the slope of product demand curve, and
their influence on the exchange rate pass-through effect, but
at this phase studies were mostly based on the partial equilib-
rium model analysis and did not consider price stickiness
and expectations. In the 1990s, researchers paid more atten-
tion to the macro level, literature [4] pioneered to introduce
nominal price rigidities and market imperfections into a mi-
cro-founded dynamic general equilibrium model, to build a
new open-economy macroeconomics (NOEM), providing a
new perspective for studies on exchange rate pass-through.

Empirical studies on the exchange rate pass-through issue
began in the 1980s. Most of the studies concerned the impact
of exchange rate changes on import prices. Also part of stud-
ies focused on the impact of exchange rate changes on pro-
ducer prices and consumer prices. There were some studies
of exchange rate changes on sector-specific import or export
prices. Studies had been concentrated mainly on developed
countries, especially U.S., few of them had been done on
developing countries [5, 6]. Numerous studies concluded
that exchange rate pass-through was incomplete, along the
price chain, exchange rate pass-through rate decreased [7]. In
addition, there were differences in the degree of exchange
rate pass-through between industries and countries, the level
of pass-through in developing countries was generally higher
than developed ones. The study also found that the degree of
exchange rate pass-through was not stable, but showed a
downward trend over time, and the effects of exchange rate
pass-through to import prices and consumer prices were ap-
pearing a downward trend [8, 9].

3. THEORETICAL ANALYSIS

Among existing studies, exchange rate pass-through
models are mostly established on the basis of profit maximi-
zation of firms. This paper studied the relationship between
exchange rate fluctuations and consumer prices, focusing on
the pass-through mechanism of exchange rate changes to
domestic consumer prices. By referring to literature [10], a
new open economy macroeconomic model was employed.
They believed that due to the presence of distribution sec-
tors, distribution costs were not sensitive to exchange rate
changes, leading to incomplete exchange rate pass-through
to total consumer prices.

Assuming that products domestic consumers spending
are divided into non-tradable (N) and tradable (T) products,
consumption of non-tradable and tradable goods satisfies the
constant elasticity of substitution utility function. O refers to
consumption weight of trade goods, ¢ is the elasticity of
substitution between non-traded and traded goods. Non-
tradable goods are produced by domestic manufacturers,
tradable goods can be divided into domestic produced trad-

able goods (H) and imported products (F). ¢, denotes con-

sumption weight of domestic tradable goods, @y is the elas-

ticity of substitution between domestic tradable goods and
imported products.

The combination of total consumer goods and non-
tradable goods is:
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So, the total consumer prices and the price of tradable
goods are:
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where P, , P, , Py, denote consumer prices of domestic

tradable goods, imported products, domestic non-tradable
goods respectively.

Supposing further that non-tradable goods, domestic tra-
dable goods and imported goods both include products in a
continuum of unit mass, respectively produced by a continuum
of monopolistically competitive manufacturers, the elasticity
of substitution between similar products is 6 . The combina-
tion of non-tradables, domestic tradable goods and imports
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So that the consumer demand function for a single product
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In the face of consumer demand, monopolistically com-
petitive manufacturers are respectively setting prices to
maximize their profits. The profit maximization function of
non-traded firms is:

I, (1)=Py, ())Cy, (1)~ MCCy, (i) )

Assuming that domestic production consists of two parts,
the part is domestic inputs, here we assume labor input; an-
other part is certain imported inputs, [\ means share of im-
ports required for the production of unit non-tradable goods.
MUy refers to a function of exchange rate, changes in ex-

change rates will affect the ratio of imported inputs used by
manufacturers. From (5) under an order condition can be

obtained:
Py = } ©)

0 e | w
v =——MC .
0-1
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foreign labor wages, Z means the level of productivity of
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various sectors. [ denotes the exchange rate, that domestic
currency price of foreign currency.

Because tradable goods require a certain percentage of
non-tradable goods as distribution costs in the sales process.
Assuming that sales of per unit of domestic tradable goods
and imports need m,, and m, units of non-tradables. The
share of distribution costs is a function of the exchange rate,
affected by the exchange rate. Under these assumptions,

?+mH(E,)PN,
P =LMC __0 |4 7
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where [U,, represents share of imported inputs per unit of

tradable goods. [l is also a function of the exchange rate,
affected by the exchange rate.
From (6), (7), (8) can be drawn that the elasticities of ex-

change rate pass-through to consumer prices of home non-
tradable goods, tradable goods and imports are:
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From (9), (10), (11) can be seen that exchange rate pass-
through into consumer prices of tradable goods only through
imported inputs, the price of home tradables can respond to
exchange rate through two channels: imported inputs in pro-
duction and distribution sectors. The existence of distribution
sectors reduces the proportion of imported parts in the final
consumer prices. The magnitude of this effect depends on
whether the distribution sectors make up, and whether the
price of non-tradables responds to the exchange rate.

Further from (9), (10), (11) and (3), (4) can be drawn on
the pass-through of exchange rate into the aggregate con-
sumer prices:
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From (12), (13), (14) can be seen that the pass-through
elasticity of exchange rate into the aggregate consumer
prices is a weighted average of pass-through elasticities into
traded and non-traded prices, both of which depend on the
relative wage and productivity parameters, the elasticity of
substitution between products, imported input used in do-
mestic production, and distribution costs. Therefore, the
pass-through elasticity of the aggregate consumer prices de-
pends on the price elasticity, consumption shares, imported
inputs, and distribution costs. Because of distribution sectors,
distribution costs are not sensitive to exchange rate fluctua-
tions, so that pass-through of movements in the exchange
rate to final consumer prices is incomplete, resulting in in-
complete exchange rate pass-through to aggregate consumer
prices.

(14)

4. ECONOMETRIC MODEL AND EMPIRICAL
ANALYSIS

4.1. Model Specification

According to the theoretical model of exchange rate pass-
through and practices of previous studies, we established the
pass-through equation of the relationship between consumer
prices and exchange rate changes:

LCPI, = B, + B, * LNER, + B, * LM2,

+B,#LGDP, + 3, * LWPI, +¢, 15)

(=1,2,3...n)
where LCPI, LNER, LM2, LGDP, and LWPI respectively
refer to the consumer price index, the RMB nominal effec-
tive exchange rate, money supply, gross domestic product,

and foreign price index. All of the variables are expressed in
logarithms.

LCPI, LNER, LM2, LGDP, and LWPI~I(1) and certain
linear combinations of the variables are stationary. We can

make use of €, generated from equation (15) to construct an
error correction model. The model settings are as follows:
P q
ALCPI, = % o, * ALNER,_ + % o, *ALM 2, .
+a, * ALGDP +a, * ALWPI, + o, * AR(1) (16)
+a6 * 8t7| + lllt



A Study on the Relationship between Exchange Rate and Consumer Prices

where p, q represent the LNER, LM2 lags respectively. Here,
the lags are taken because of the lagging impact that the ex-
change rate and monetary policy changes have on the price
index. This often manifests itself over several periods.

In 2005, China reformed the exchange rate regime by
moving into a managed floating exchange rate system based
on market supply and demand with reference to a basket of
currencies, the exchange rate system appeared significantly
changes. The exchange rate system reform had an important
impact on the pass-through effect, followed by the empirical
analysis of this impact. In this paper, by introducing dummy
variables, we made a judgment compared with the pass-
through elasticity before and after the reform.

Assuming that,

0, before the exchange rate system reform

D, =

1, after the exchange rate system reform

We constructed the model as follows:
ALCPI, =, +@, * ALNER, +7, * D, * ALNER,

P q
+ ;loc” * ALNER, ; + %aZ, *ALM?2, ,+o,* ALGDP,
+ot, #* ALWPI, + ot % AR(1) + ot * €, + U, (17)

We presented following hypotheses:

H,: v, =0, meaning there are no statistical differences
in the pass-through effect before and after the exchange rate
system reform.

H,: v, #0, meaning there are statistically significant

differences in the pass-through effect before and after the
exchange rate system reform.

The above hypotheses will be tested in the empirical
analysis. If the coefficients of the dummy variable are sig-
nificant statistically then the null hypothesis will be rejected.
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4.2. Sources of Data and Processing

With the use of Eviews 6.0, we selected quarterly data
from the first season of 1994 to the last season of 2013 to
conduct our empirical analysis. We selected the consumer
price index as a proxy variable for consumer prices, and se-
lected the nominal effective exchange rate as a proxy vari-
able for the exchange rate, taking the indirect quotation, an
increase of the index means exchange rate appreciation. By
referring to literature [2], we utilized foreign price index as a
proxy variable to measure the cost of foreign exporters.

WPI, = (CPI . * Neer, | Reer, ) , Neer and Reer denote nomi-

nal effective exchange rate and real effective exchange rate.
By referring to literature [11], we introduced monetary pol-
icy, reflecting the monetary policy factor. Given the different
base periods for the original data, we converted various in-
dexes to the first season of 1994 as the base period. In order
to eliminate the impact of seasonal factors, the variables
were seasonally adjusted. China's consumer price index,
money supply and GDP were derived from the China Eco-
nomic Information Network statistics database. The effective
exchange rate was obtained from the IMF International Fi-
nancial Statistics (IFS).

4.3. Empirical Analysis
4.3.1. Unit root test

In order to produce more robust results when studying
the relationship between variables, it is required for the
LCPI, LNER, LM2, LGDP, and LWPI sequences to conduct
a unit root (ADF) test. According to Information Criterion
(AIC) and Schwarz Criterion (SC) we chose lags according
to the principle of minimum. The null hypothesis is the case
that a unit root is present. Table 1 shows the unit root test
results.

The unit root test shows that at the 5% significance level,
the LCPI, LNER, LM2, LGDP, and LWPI original series are
non-stationary series. However, after the first difference they
all become stationary series. Therefore, we can consider that

Table 1. ADF test results.
Series ADF Statistics 1% Level Threshold 5% Level Threshold Test Results
LCPI 0.809661 -3.521579 -2.901217 Non-stationary
LNER -1.413978 -3.516676 -2.899115 Non-stationary
LM2 -2.829509 -4.07842 -3.467703 Non-stationary
LGDP -0.974219 -4.07842 -3.467703 Non-stationary
LWPI -2.487888 -4.085092 -3.470851 Non-stationary
ALCPI -5.030719 -3.521579 -2.901217 Stationary
ALNER -6.098884 -3.516676 -2.899115 Stationary
ALM2 -6.043741 -4.081666 -3.469235 Stationary
ALGDP -7.80132 -4.080021 -3.468459 Stationary
ALWPI -5.800193 -4.086877 -3.471693 Stationary
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the LCPI, LNER, LM2, LGDP, and LWPI are integrated
with order 1 process.

4.3.2. Co-Integration Analysis

Since the premise of the error correction model is the
presence of a co-integration relationship between variables,
we need to conduct a co-integration test. This is explained by
the fact that the variables are first difference stationary se-
ries. Then, we applied the EG two-step method to do a co-
integration test for the variables to determine the long-term
stable relationship among them. First, we performed the OLS
regression model. Then we performed an ADF test for the
residual sequence. Table 2 presents the results.

Table2. Co-integration equation results.
Variable Coefficient T-Statistics
LNER -0.19" -1.901
LM2 0.252" 2222
LGDP -0.555™" -3.488
LWPI 1.748"™" 4.774
C 0.026 0.017
R? 0.92
F statistics 208.34

Notes: *** ** * indicate statistical significance at the 1%, 5%, 10% levels, respec-
tively.

The residuals of the regression equation above are sta-
tionary. Therefore, the model specification is reasonable. It
indicates the presence of a long-term co-integration relation-
ship between LCPI, LNER, LM2, LGDP and LWPI. The
results also point out that the long-term exchange rate pass-
through to consumer prices is not complete. Meanwhile, the
pass-through effect of RMB exchange rate on consumer
prices is -0.19. This means that the RMB nominal effective
exchange rate appreciates by 1% and consumer prices fall
0.19 percentage points.

From literature abroad, it can be seen that the effect of
exchange rate pass-through to consumer prices is quite low.

0.5
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Literature [12] showed that in the long-term the level of ex-
change rate pass-through to European countries' consumer
prices was, in order, France -0.07, Germany -0.08, Italy -
0.12, Netherlands -0.11, Span -0.08. Visibly, the degree of
exchange rate pass-through in China is greater than devel-
oped countries.

Compared with other developing countries, literature [13]
showed that long-term pass-through elasticities of consumer
prices in Asian countries were respectively Indonesia -0.57,
Korea -0.13, Philippines -0.15, Thailand -0.26, Singapore -
0.2. As can be seen from that the result of China is approxi-
mate to these countries. By contrast, the level of exchange
rate pass-through in developing countries is greater than de-
veloped ones. As a developing country, China does not con-
stitute an exception.

To further examine the specific changes in the process of
pass-through coefficients, we applied the rolling regression
method to conduct an analysis. Figure shows, the length of
the rolling regression sample taken in the figure is 40 quar-
ters, the sample time spans 1994Q1-2013Q4, a total of 80
quarters, we get 41 pass-through coefficients. In Fig. (1) can
be found in the sample period, pass-through coefficients
fluctuate up and down, showing the overall downward trend.
So, how do we account for this phenomenon? This paper
tries to discuss it from the inflationary environment perspec-
tive.

According to monetary policy report released by Bank of
Canada in November 2000 that the low inflation environ-
ment will change the pricing behaviour of exporters. When
the inflation rate continues to remain at a low level, people
will think the central bank to maintain low inflation. Mone-
tary policy is credible, low inflation is expected to persist. As
a result, firms will not easily change the cost thanks to the
economic shocks to transfer to the final part of consumer
prices. First, menu cost considerations from price adjust-
ment; Second, if enterprises transfer cost changes to the
prices, the central bank will take policy measures to maintain
a stable price level, companies may face a lack of market
share. For China, before the third quarter of 1997, the level
of inflation was greater, the average inflation rate reached
14.74%, of which, in 1994 the inflation rate came up to
21.7%. During this period, inflation expectations rose, mone-
tary policy credibility declined, in this case, the pass-through

0.4

0.3

0.2

0.1

0

D
%)
085
8

-0.2

Fig. (1). Rolling regression pass-through coefficients.
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effect of exchange rate changes to price levels was relatively
prominent. After the fourth quarter of 1997, because of the
impact of the financial crisis and lack of domestic demand,
economic growth was slow, price levels dropped signifi-
cantly, inflation was expected to change, at this stage, the
level of exchange rate pass-through was relatively low. After
the second quarter of 2003, signs of inflation appeared in the
economy, but compared with the early 1990s, the level of
inflation was lower during this period, the average inflation
rate was 3%. Since the second half of 2008, affected by the
international financial crisis, economic growth declined, the
price level fell sharply. Entering the period of the post-
financial crisis, the pace of economic growth slowed, infla-
tion was at a low level, in this environment companies ab-
sorbing exchange rate fluctuations while keeping prices un-
changed would be a wise choice, the exchange rate pass-
through effect was relatively small.

4.3.3. The Impact of Exchange Rate System Reform on the
Pass-Through Effect

Based on before and after exchange rate system reform in
the model (17), that is bounded by the third quarter of 2005,
by comparing the pass-through elasticity estimates, we ex-
amined if there were differences in the extent of exchange
rate pass-through to consumer prices. By executing the soft-
ware, we obtained the following results.

Table 3 shows that, before the reform the RMB exchange
rate pass-through elasticity of consumer prices is -0.05, after
the reform the pass-through rate is -0.077. Visibly the re-
sponse of consumer prices is negative, the exchange rate
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system reform has different impacts on the pass-through ef-
fect, the level of exchange rate pass-through after the reform
is greater than before. The hypothesis H, holds. This sug-
gests that the pass-through effect of exchange rate changes
on consumer prices, due to the adjustment of the exchange
rate system, on the whole gradually and significantly en-
hances. In this regard, we believe that before the reform,
sustainable balance of payments surplus formed ardent ex-
pectations of RMB appreciation in the market, with the in-
flux of short-term capital. After the reform RMB exchange
rate flexibility enhanced, exchange rate changes better re-
flected the supply and demand of foreign exchange in the
market, effectively easing the pressure of RMB appreciation
for a long time, but also helped to alleviate the strong expec-
tations of further appreciation from home and abroad, to re-
duce foreign capital inflows, relatively improving the tight-
ening effect of long-term RMB appreciation on consumer
prices, resulting in an increase in the exchange rate pass-
through effect.

4.3.4. Impulse Response Function Analysis

To further illustrate the impact of the reform has on the
pass-through effect, the next we made the impulse response
function analysis. Impulse response function (IRF) could
measure the magnitude and time of the impact of a standard
deviation (innovation) from a random disturbance term on
current or future values of variables. This paper made an
analysis in the VAR system. We separately estimated VAR
before and after the reform, examining responses of con-
sumer prices to exchange rate disturbances, and then com-
pared the two reactions.

Table3. The pass-through effect before and after the reform.
Before the Reform After the Reform
Variable Coefficient T-Statistics Coefficient T-Statistics
ALNER -0.05™ -2.201 -0.077" -1.968
ALNER(-1) 0.02 0.479 -0.073 -0.878
ALM2 -0.043" -1.79 0.021” 2.304
ALM2(-1) 0.047 0.772 -0.121 -1.686
ALGDP -0.131 -1.219 0.508" 2.004
ALWPI 0.987"" 18.981 0.746™" 5.369
ECM(-1) -0.298" -1.734 -0.696™" 22916
AR(1) 0.751" 6.663 0.567" 2.817
R’ 0.91 0.79
DW 1.99 1.94
Notes: ***, ** * indicate statistical significance at the 1%, 5%, 10% levels, respectively.
Table4. Cumulative impulse response results.
Time 1 2 3 4 5 6 7
Before 0.000000 -0.002259 -0.005834 -0.008086 -0.010260 -0.011655 -0.012997
After 0.000000 -0.003449 -0.007835 -0.010855 -0.012510 -0.014372 -0.019698
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As can be observed in the above Table 4, for the ex-
change rate shock, the responses of prices are negative.
Moreover, the reactions are lagging, with time going on, the
cumulative responses of prices enhance. It can be found re-
sponses of consumer prices on the whole are higher after the
reform than before, and in different periods are higher than
the level before the reform.

CONCLUSION

Exchange rate pass-through is a hot issue in the field of
international economics. This paper studied the influence of
RMB nominal exchange rate changes had on consumer
prices. We applied the error correction model (ECM) to per-
form an empirical analysis on quarterly data from the first
season of 1994 to the last season of 2013. The results
showed that the pass-through of RMB exchange rate changes
to consumer prices was incomplete. In the long term, the
pass-through elasticity of exchange rate fluctuations to con-
sumer prices was -0.19. The degree of exchange rate pass-
through was quite slow. In the sample period, the exchange
rate pass-through effect was on the overall downward trend.
The exchange rate system reform caused structural changes
in the pass-through effect. The overall pass-through effect
was greater after the reform than before, and the pass-
through was lagging.
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