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Chinese renminbi, Mexican peso — U.S. dollar exchange rates
and their competitive positions in export markets

Abstract

Since, in the NAFTA era, the Mexican economy is much more advanced in the manufacturing sector than those of
other Latin American countries, Mexico competes directly with China for U.S. imports. This study empirically investi-
gates the behavior of the Mexican peso/Chinese yuan, Mexican peso/U.S. dollar, and Chinese yuan/U.S. dollar real
exchange rates to determine whether the exchange rate policies serve as contributing factors to the subpar performance
of the Mexican economy. The empirical findings suggest that the Mexican, Chinese, and U.S. real exchange rates, over
the sample period, prove consistent with predations of the purchasing power parity theory; therefore, exchange rate
policies may not be a contributing factor to the poor performance of the Mexican economy.
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Introduction

Continuously fluctuating, oftentimes unpredictable,
currency exchange rates can have a most significant
impact on a wide array of economic factors. As the
nations of the world grow ever more closely inter-
linked, the importance of understanding the influ-
ence of exchange rates on international trade be-
comes essential for scholars seeking to analyze the
elements that materially contribute to a country’s
economic performance. Unfortunately, international
economic and finance theories do not provide defi-
nitive guidance as to the causal relationship be-
tween exchange rate changes and output growth; the
debates are usually informed by empirical analyses
that often yield ambiguous results.

The 1994 signing of the North American Free Trade
Agreement (NAFTA) created a new playing field
for the United States of America, Canada, and Me-
xico. Prior to the passage of NAFTA, Mexico had
employed various trade policies, including a ma-
naged flexible float regime and an exchange rate
bands with managed slippage approach. Since De-
cember 22, 1994, however, the country has main-
tained a free float system, which emphasizes flexi-
ble exchange rates. In contrast, the Chinese go-
vernment has held firmly to a competitive exchange
rate method that aligns the value of the yuan with
that of a basket of other currencies. Until 2005, the
U.S. dollar was used as a benchmark in place of the
broader basket of currencies currently employed. As
a result, the nominal exchange rates of the two
countries differ drastically, with Mexico’s typically
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failing to remain as stable as China’s exchange rate,
a combination that drives away foreign direct in-
vestment (FDI), as most investors tend to eschew
such uncertainty (Weisbrot et al., 2014).

As far as it may be ascertained, there exists no other
analysis of the Mexican peso/Chinese yuan real ex-
change rate. Similarly, previous research has neither
addressed Mexico’s competitive bilateral export mar-
ket position in regard to that of China nor has the
literature investigated Mexico’s ability to compete
with China for U.S. imports.

At the end of 1993, Mexico was considered an
exemplary model for developing countries; five
years of prudent fiscal and monetary policy had
dramatically lowered Mexico’s budget deficit and
inflation rate, and the government had privatized
many enterprises that were formerly state-owned.
However, this fiscal prosperity dramatically altered
with the 1994 passage of NAFTA, especially when
compared to China’s economy. In regard to eco-
nomic performance, the Chinese economy has per-
formed very well post 1994, while the Mexican
economy has faltered, even as compared to its deve-
lopmentalist past, which contrasts with the econo-
mies of its Latin American neighbors. In December
1994, less than one year after the implementation of
NAFTA, investors began liquidating their peso-
denominated assets, causing the value of the Me-
xican peso to plunge 50.0 percent against the U.S.
dollar. Mexico was forced to borrow from the In-
ternational Monetary Fund (IMF) and the United
States in order to weather the financial crisis. In
1995, inflation in Mexico soared to 50.0 percent,
and real GDP fell by 4.0 percent (Neely, 1996).

The persistently poor performance of the Mexican
economy has spawned research in pursuit of plausi-
ble explanations (Weisbrot et al., 2014; Weisbrot
and Ray, 2011; Weisbrot et al., 2004; Villarreal,
2010; Neely, 1996; Blavy and Juvenal, 2008; and
Kose et al., 2004). Theoretically, for a small and



open economy such as Mexico’s, one or a combina-
tion of the following factors may be the cause(s) for
the Mexican economy’s poor performance: policy
measures that affect international trade flows (i.e.,
protective tariffs); quantity restrictions, special li-
censes and permits; or exogenous factors such as
business cycles, international competition, and ex-
change rate policy.

In regard to the aforementioned, as far as it may be
ascertained, there is no other analysis on the relative
renminbi vs. U.S. dollar, Mexican peso vs. U.S.
dollar, and Mexican peso vs. renminbi values to
assess their competitive positions in bilateral export
markets and, to some degree, Mexico’s ability to
compete with China for U.S. imports. Therefore, the
objective of this study is to empirically investigate
the behavior of the peso/yuan, peso/dollar and yu-
an/dollar real exchange rates to evaluate the Me-
xican and Chinese competitive positions in the
NAFTA era.

The remainder of this investigation is organized as
follows: Section 1 reviews the literature concerning
the impact of exchange rate changes on the econo-
my; Section 2 introduces the framework for this
empirical investigation; Section 3 describes the data
and variables; Section 4 summarizes the methodo-
logy; Section 5 reports the results; Section 6 pro-
vides the discussion, and the Final Section provides
some concluding remarks.

1. Review of the literature

Research has found evidence supporting the asser-
tion that undervalued exchange rates prove benefi-
cial to developing countries; because, unlike in the
case of overvalued exchange rates, this imbalance
often results in the stimulation of economic activity
and increased employment (Rodrick, 2008; Bhalla,
2012). One possible explanation for this finding is
that an undervalued exchange rate encourages a
shift in productive resources toward industries hea-
vily focused on imports and exports. These indus-
tries typically exhibit productivity rates higher than
those associated with other industries (Cottani et al.,
1990) and economies of scale, learning by doing,
and knowledge spillovers larger than those attri-
buted to industries less heavily-focused on impor-
ting/exporting (Rodrick, 2008). The swing can acce-
lerate a country’s development and make it more
competitive internationally (Bhalla, 2012). While
these positive effects make undervaluation a see-
mingly attractive prospect for developing nations,
some research has discovered that undervaluation
can also result in undesirable consequences.

Additionally, it is entirely possible that exchange
rate devaluations can cause a reduction in output,
known as contractionary devaluation, a phenome-
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non for which Mexico has been explicitly cited as an
example (Dhasmana, 2015). Furthermore, purchasing
power parity (PPP) theory warns that currency de-
valuation is typically followed by high inflation
rates; a decline in national income (which could
foment discontent and lead to social unrest); and a
rise in cyclical instability, personal bankruptcies,
and speculation in the real estate and equity mar-
kets. Also, the scale and scope of negative impacts
are influenced by the culture and degree of econo-
mic and political freedom of the country.

One of the major issues encompassing the exchange
rate literature has been the choice of exchange rate
regime. This topic has been a subject of ongoing
debate in international economics (Priyo, 2009;
Bailliu et al.,, 2002). The debate has spawned a
number of empirical studies as to the existence of
the relationship between economic growth and the
choice of exchange rate regime. Some of the empi-
rical results show that no relationship exists be-
tween exchange rate regime and economic growth
(Ghosh et al., 1997; the IMF study, 1997), while
others have found evidence linking the two (Bailliu
et al., 2001; Calvo and Reinhart, 2000; Levy Yeyati
and Sturzenegger, 1999; Levy Yeyati and Sturze-
negger, 2001). However, none of these studies
seems to be able to answer which regime is the best
in terms of achieving fast, sustainable economic
growth. To this end, it is true that the choice of the
regime and its success depend on individual coun-
tries and their own economic considerations and
environments (Dehejia, 2003).

Moreover, while the advantages of freely floating
regimes are well known, it is still debated whether
this type of regime is suitable for less developed
countries. The problem of destabilizing speculation
and consequent excessive exchange rate volatility
appears to be exacerbated in developing countries,
making a floating regime especially unvia-
ble/unsuitable, particularly in the absence of a resi-
lient and developed financial system (Hossain and
Ahmed, 2009; Grenville and Gruen, 1999). After
the Asian and Latin American crises in the
1990s, there has been a growing tendency among
countries to adopt a corner regime — either a fixed
or a floating regime. However, many studies
document that the way developing countries float
is not consistent with the characteristics of clean
floats (Hausmann et al., 2001; Hernandez and Mon-
tiel, 2003).

2. Framework for empirical investigation

International finance literature theory articulates
that fluctuations in a home country’s inflation alter
the inflation rate differential between the home
country and its trading partners. Under relative pur-
chasing power parity (PPP), the differential infla-
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tion rates in the two economies must be exactly
offset by changes in the respective nominal ex-
change rates so that the two countries’ competitive
positions will be unaffected (Eun and Resnick,
2015). In this context, the real exchange rate sheds
light on the home country’s competitive position
relative to that of the trading partner. The real ex-
change rate is denoted by ¢, and is expressed as:

g= I+,
(+é&,,)0+7,) ’

ey

where 7, is the home country’s inflation rate, ic =
home country (Mexico in this study); 7, is the infla-
tion rate of its trading partner #p, and (1 + &, 4) is
the ratio of the home country’s currency to the cur-
rency of its trading partner fp exchange rate to this
exchange rate in the previous period.

PPP theory states that the real exchange rate is uni-
tary, meaning that, in the above equation, g would
be equal to 1. Ceteris paribus, an increase in the
trading partner’s currency would result in a de-
crease to the real exchange rate, which would en-
hance the competitive position of the home country
relative to that of its trading partner. Similarly, cete-
ris paribus, ¢ would increase beyond unity should
the inflation rate of the home country be higher than
the inflation rate of its trading partner, resulting in a
weaker competitive position for the home country.
In this case, to prevent a rise in the real exchange
rate, the home country’s currency price of the tra-
ding partner’s currency must rise to reflect the infla-
tion differential.

3. Data and variables

In order to calculate g, the real exchange rate pre-
sented in equation (1), for Mexico and China, this
study used monthly time series data comparing
nominal exchange rates for the Chinese renminbi
and the U.S. dollar, exchange rates for the Mexican
peso and the U.S. dollar, and consumer price indic-
es for China, Mexico, and the United States. The
data for all time series are from the Board of Go-
vernors of the Federal Reserve System and the
FRED of the Federal Reserve Bank of St. Louis and
cover the January 1994—July 2015 period.

4. Methodology

Since a certain degree of noise is inherent in any
type of monthly data, and because inertia is likely to
prevent most businesses from immediately altering
strategy and operations based on monthly exchange
rate fluctuations, the above calculated ¢, using
monthly data, should be expected to be different
from unity. The question arises as to whether the
calculated real exchange rate, g, is statistically dif-
ferent from unity at any conventional levels of sig-
nificance. To address the excessive noise in the
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monthly data and the rigidity in business operations,
this study will calculate and analyze the 12-month,
24-month, and 36-month moving averages of g in
addition to its monthly values.

To statistically test whether the calculated real ex-
change rate, g, is statistically different from unity at
conventional levels of significance, this study calcu-
lates the + 2 standard errors of the relative real ex-
change rate g to determine whether the band of + 2
standard errors for any given g contains unity, i.e.,
the line g = 1.

Additionally, under the normality assumption,
which would be tested using Doornik and Hansen’s
(1994) test statistic (if a series ¢ is normally distri-
buted, then, any of its moving average is also nor-
mally distributed), if o, and 1, are, respectively, the
standard deviation and the mean of a calculated
time series for a given ¢, then, probability theory
states:

Pr(u,—20,<p, <u,+20,)=954%. (2)

As described by equation (1), under PPP, the real
exchange rate is expected to be unitary, g = 1.
Therefore, if a band of + 2 standard errors for any of
these calculated series ¢ contains unity, the proba-
bility for that series to be statistically equal to 1 is
95.4 percent and to be different from one is 4.5
percent.

Statistically, the aforementioned can be restated as:
if the band of the + 2 standard errors of any of these
series g contains unity, the hypothesis that the series
q is different from one should be rejected at the 5
percent level of significance.

5. Empirical results

5.1. Relative inflation rates. Figures 1, 2, and 3
display the inflation rates of China relative to the
United States, of Mexico relative to the United
States, and of Mexico relative to China, respec-
tively. These graphs evidence three important
conclusions. First, as depicted in Figure 1, infla-
tion was lower in China than in the U.S. during
the period between 1994 and 2006; but, outside of
a steep decline at the beginning of 2015, Chinese
inflation was greater than that of the United
States from 2006 until 2015, the last studied year.
Second, Figure 2 shows that Mexico’s rate of
inflation is higher than the U.S.’s inflation rate
but that Mexico’s inflation rate achieved and main-
tained stability beginning in 1999. Finally, it is ap-
parent in Figure 3 that Mexico’s inflation rate far
exceeded that of China for most of the 1990s and,
other than a drastic 2015 anomaly, remained rela-
tively stable during most of the years included in
this study.
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Fig. 1. China’s inflation rate relative to U.S.’s inflation rate
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Fig. 2. Mexico’s inflation rate relative to U.S.’ s inflation rate
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Fig. 3. Mexico’s inflation rate relative to China’s inflation rate

5.2. Real exchange rates. Figures 4, 5, and 6 (see
below), respectively, illustrate the calculated rela-
tive renminbi-dollar, peso-dollar, and peso-ren-
minbi real exchange rates between 1994 and
2015. Although the calculated results naturally

differ from 1, further investigation is necessary to
determine whether either Mexico’s or China’s
relative real exchange rates significantly differ
from unity or include unity within any + 2 stan-
dard error bands.

January 1994 to July 2015
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Fig. 4. Chinese yuan-U.S. dollar real exchange rate
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Fig. 5. Mexican peso-U.S. dollar real exchange rate
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Fig. 6. Mexican peso-Chinese yuan real exchange rate

Before testing for normality, this investigation utiliz-
es the Kwiatkowski-Phillips-Schmidt-Shin test to
assess the stationarity of the three calculated real ex-
change rate series. The testing result reveals that, with
259 observations, and as compared to the 1 percent
level of significance of 0.7390, the calculated
Kwiatkowski-Phillips-Schmidt-Shin test statistics for
the renminbi vs. the U.S. dollar, the Mexican peso vs.
the U.S. dollar, and the Mexican peso vs. the renminbi
are 0.07077, 0.07074 and 0.079277, respectively.
These results suggest that all three calculated relative
real exchange rates are stationary.

As a result of anomalous political, economic, and
other types of disruptions that often arise within any
society, our data set contains multiple outliers. Addi-
tionally, it is well known that all tests for normality are
sensitive to outliers in the series being tested, and the
usual method to remove the impact of outliers is to
dummy them out. In fact, Doornik and Hansen’s
(1994) test statistic rejects the null hypothesis of nor-
mality for the entire calculated real exchange rate
series for China, Mexico, and the U.S.

To correct the impact of the outliers’ causing rejection
of a normality assumption, this study uses the recur-
sive Chow test to identify outliers in these real ex-
change rate series and dummies them out. For the
relative renminbi vs. U.S. dollar exchange rate, the
recursive Chow test identified the outliers that oc-
curred in May, June, and October 1994; November
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2007; and January 2015. As to the relative Mexican
peso vs. U.S. dollar exchange rate, the outliers are
found to be in March and December 1994; January,
March, April, May, October, and December 1995;
November and December 1996; September 1998;
October 2008; February and April 2009; August 2011;
June 2011; and December 2014. Finally, for the rela-
tive Mexican peso vs. renminbi exchange rate, the
outliers are identified in December 1994; January,
March, April, and November 1995; October 2008; and
April 2009. After the aforementioned outliers were
dummied out of the corresponding time series data,
Doornik and Hansen’s (1994) test statistic, which has
a Chi-square distribution with two degrees of freedom,
was used to test the null hypotheses that these series
are normally distributed. The test statistics for the
renminbi vs. the U.S. dollar, the Mexican peso vs. the
U.S. dollar, and the Mexican peso vs. the renminbi
are, respectively, 2.9866 with its p-value being 0.2246,
1.2234 with its p-value being 0.5424, and 1.5823 with
its p-value of 0.4538. Based on their p-values, the null
hypotheses should not be rejected at any conventional
levels of significance. Failure to reject the null hypo-
thesis of normality indicates that the real exchange
rates series for China, Mexico, and the U.S. are, in
fact, normally distributed.

Given that the relative real exchange rate is normally
distributed and that there is some degree of rigidity in
business operations, it is informative to determine
whether the band of + 2 standard errors of any of these



moving averages series of the real exchange rate g for
China, Mexico, and the U.S. contains unity. Since, if
the band of + 2 standard errors of a moving average of
a given series contains unity, the hypothesis that the
series in question is different from one should be re-
jected at the 5 percent level of significance.

5.3. Moving averages. The 36-, 24-, and 12-month
moving averages calculated for the renminbi-dollar
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real exchange rate (¢) and the associated + 2 standard
errors bands are represented in Figures 7, 8, and 9. In
accordance with PPP theory, all three moving aver-
ages varied in relation to changes in relative inflation
rates. It should be noted that, after 2007, the line of g =
1 predominantly falls below each of the + 2 standard
errors bands, which indicates an overvaluation of the
renminbi-dollar real exchange rate.

36-month Rolling Average - January 1997 to July 2015
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Fig. 7. Mexican peso-Chinese yuan real exchange rate
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Fig. 8. Chinese yuan-U.S. dollar real exchange rate
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Fig. 9. Chinese yuan-U.S. dollar real exchange rate

5.4. Mexican peso-U.S. dollar. The 36-, 24-, and
12-month moving averages calculated for the
peso-dollar real exchange rate (¢) and the asso-
ciated + 2 standard errors bands are represented

in Figures 10, 11, and 12. Other than during se-
lected brief periods between 1998 and 2001, the ¢
= 1 line remains inside the bands; and, in line
with the PPP theory precept that inflation rate
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imbalances must be counterbalanced with com-
mensurate exchange rate variations, each of the

moving averages fluctuates rather drastically
around this line.

36-month Rolling Average - January 1997 to July 2015
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Fig. 10. Mexican peso-U.S. dollar real exchange rate
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Fig. 11. Mexican peso-U.S. dollar real exchange rate
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Fig. 12. Mexican peso-U.S. dollar real exchange rate

5.5. Mexican peso—Chinese yuan. The 36-, 24-,
and 12-month moving averages calculated for the
peso-renminbi real exchange rate (¢) and the as-
sociated + 2 standard errors bands are represented
in Figures 13, 14, and 15. As was the case in the

48

peso-dollar relationship, besides selected brief
periods between 1998 and 2001, the ¢ = 1 line
remains inside the bands, and each of the moving
averages fluctuates quite radically around
this line.



Banks and Bank Systems, Volume 11, Issue 1, 2016

36-month Rolling Average - January 1997 to July 2015
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Fig. 13. Mexican peso-Chinese yuan real exchange rate
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Fig. 14. Mexican peso-Chinese yuan real exchange rate
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Fig. 15. Mexican peso-Chinese yuan real exchange rate

6. Discussion

The existence of outliers in a data set is a common
occurrence that must be addressed if one wishes to
attain results that are not skewed by these inconsistent
anomalies. We believe that most irregularities exhi-
bited by the data included in this study can be ac-
counted for by a combination of the nature of each
country’s economy (China’s is in the midst of transi-
tion, while Mexico’s continues to develop) and atypi-
cal political, economic, and other disturbances. After
applying a recursive Chow test to dummy out any
outliers, the calculated Doornik and Hansen’s (1994)
test statistic confirmed that all remaining data were
normally distributed. The results obtained suggest that,
beyond brief isolated incidents during the late 1990s
and early 2000s, each of the real exchange rate mov-
ing averages was consistent with predictions by PPP,

meaning that one could assume that each of the stu-
died nations’ competitive trade positions were main-
tained in the NAFTA era.

Concluding remarks

International finance literature theory articulates that
changes in a country’s exchange rate impact its Gross
Domestic Product and unemployment. Unfortunately,
international economic and finance theory does not
provide definitive guidance as to the causal relation-
ship between exchange rate changes and output
growth; the debates are usually informed by empirical
analyses that often yield ambiguous results. Moreover,
fluctuations in a home country’s inflation alter the
inflation rate differential between the home country
and its trading partners. Under relative purchasing
power parity, the differential inflation rates in the two
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economies must be exactly offset by changes in the
respective nominal exchange rates so that the two
countries’ competitive positions will remain unaf-
fected.

By employing monthly exchange rate data drawn
from the period January 1994 through April 2015,
this investigation compared China’s and Mexico’s
competitive positions as they relate to trade with the
United States and found that both countries’ infla-
tion rates were higher than that of the United States

and that Mexican inflation rates were, in general,
above Chinese inflation rates. All real exchange rate
moving averages renminbi-dollar, peso-dollar, and
peso-renminbi were, throughout the course of the
studied sample period, consistent with PPP predic-
tions. The results presented fall in line with PPP
theory principles and imply that Mexico’s lacking
economic performance relative to its own pre-
NAFTA performance and to neighboring nations’
current performance is most likely not directly attri-
butable to its exchange rate policies.
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