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ABSTRACT

This paper will prove, through a financial and econometric model, a different estimation approach on the Chinese’ basket peg. In particular, this study
proposes a new system for calculating the numeraire in exchange rates of the major currencies present in Chinese basket-peg. We will analyze the
values of exchange rates in the financial markets, particularly in the Forex market and Binary options. Then, after choosing the three currencies that
have characteristics of low volatility, we will find our numeraire that will be determined by average every 30 min. Finally, we will do an econometric

estimation.

Keywords: Exchange Rate Regime, Chinese Basket Peg, Forex Market, Binary Options

JEL Classifications: F22, F42, F44°

1. INTRODUCTION

The Chinese’ exchange rate policy has been, especially in
recent years, a theme of deep interest and debate. In particular,
the monetary policy carried out by the Chinese authorities was
definitely one of the most important economic tools used to allow
the extraordinary economic growth that China has experienced and
is experiencing. Now, to analyze the management of the exchange
rate in China must start necessarily from 1979, the year in which
the new political course gives rise to a gradual reform work based
on the enhancement of private initiative and openness to foreign
countries. This has led to a new and greater importance about
the role of the exchange rate and, so, also of international trade.

Before 1979 the foreign trade system had performed three aspects
predominant: Monopoly, centralized planning and accounting
national. These three institutional aspects were responsible for
the higher inefficiencies in the existing system in the pre-reform
and so they were the main objectives of the reforms on foreign
trade. It was a system in which a limited number of state-owned
corporations supported China’s foreign trade. This monopoly
system was set up to encourage insulation against external shocks

and to ensure that the central government could use the foreign
exchange resources of the nation for its programs industrialization.
With the centralized planning of all activities, import and export
of the country were controlled by the state. The rule was: It was
thought that exports could generate enough foreign exchange to
sustain imports, while policymakers thought that imports would
fill the gaps in the productive capacity of the country, as specified
in the national economic plan. The last aspect that constituted the
financial basis of the system prior to the period of market reform
with foreign countries was the system of centralized accounts.
Under this system, all foreign currency earnings were to be
delivered to the government by means of centralized planning
will meet the demand. If the foreign trade sector suffered a loss of
domestic money in its operations, the government automatically
used to cover it with the central budget. In addition, importers
and domestic exporters have surrendered all their profits in
domestic currency to the central state budget. Due to this automatic
mechanism of tax subsidy, the exchange rates could be set at an
arbitrary level, misaligned by other variables economic.

These three institutional aspects, when they were initially designed,
were considered as the advantages of an economy planned. Later it
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turned out that they were the main causes of the inefficiency of the
pre-reform system. In fact, in this system, the exchange rate was
primarily a function of accounting to find the profits or benefits
in the event of losses. Therefore, the official exchange rate was
fixed only one element in the constellation based on other non-
market prices. The exchange rate did not have a significant role
in foreign trade, because with the state monopoly and the central
budget losses in exports, resulting from the overvalued exchange
rate, were offset by profits from imports, and vice versa if an
undervalued exchange.

The reform started in 1979 has involved, therefore three related
issues: The breaking of the monopoly to encourage competition
among commercial enterprises; the abandonment of centralized
planning to allow the forces of the market to have a greater role
in the allocation of resources; financial independence of the
firms that operated on foreign trade. The fundamental task of the
reform was especially to transform the mechanism for allocation
of foreign currency to a new system based on the principles which
regulate the market.

In particular, from 1997 to 2005, the Chinese government fixed
the exchange rate of the national currency with the U.S. dollar at
the rate of 8.3RMB, i.e., adopting a policy of anchor-peg in order
to maintain stable levels of inflation. However, the Renminbi was
accused several times of being excessively devalued and only on
July 21, 2005, China agreed to revalue its currency passing to a
system of type crawling peg.

2. CHINESE’ EXCHANGE RATE REGIME:
TOWARDS A NEW APPROACH

Chinese’ exchange rate regime was studied by Frankel and Wei
(1994, 1995, 2007), Frankel (2006), Ogawa (2006), Eichengreen
(2006), Yamazaki (2006), Goldstein and Lardy (2006), Laurenceson
(2008), Levy-Yeyati & Sturzenegger (2003), Ogawa and Yoshimi
(2008), Ohno (1999), Zeileis (2009), Evenett (2010), Mele (2010),
Mele and Baistrocchi (2012), Yi (2013) and Cui (2014) and these
analyzes have been internationally accepted economic literature.
However, the consideration of numeracies, especially as a factor
necessary to carry out the exchange rate was in our opinion, subject
to an error. In particular, although the models used have leveled
the problem of volatility through the use of logarithms, the first
difference, the use of models in time-series (GARH, AR or the
ARIMA), in our opinion, it was always present. In the analysis,
therefore, the presence of volatility generates distortion in the
results: A higher volatility means that a value can potentially be
spread out over a larger range of values. This means that the price
change dramatically over a short time period in either direction.
The assertion is true not only for financials but also for currencies
because the exchange rate in the economy is also a price: The
price of one currency in terms of another currency. The analysis,
therefore, econometrics or statistics should try to level as possible
the presence of volatility.

We tested for this purpose the exchange rates of the main currencies

used for the analysis of Chinese basketball-peg in a series post-
2005 reform. Were taken as numeraire the Swiss franc, the

Canadian dollar and Special Drawing Rights.

Regarding the exchange rate between the currencies considered
(RMB, USD, Euro, Pound) data were taken from Pacific exchange
rate service, 2014; for the exchange rate on SDR data are our
elaboration on IMF data and statistics. In particular, the analysis
is based on the following consideration: we want to check for the
presence of peaks of volatility over the range considered stable. We
leveled through processes of statistical and mathematical couples
exchange rates: first, we have developed the logarithm and then
the first difference on the result. Finally, taking a time series from
January 2006 to June 2014 we counted the volatility that exceeded
the value of the media, considering the possible effects of the
rebound in the exchange market (Figures 1-3).

Figure 1: Exchange rate USD/CHF, monthly data
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Figure 2: Exchange rate USD/CAD, monthly data
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Figure 3: Exchange rate USD/SDR, monthly data
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As we can see from the previous figures, the currency pairs
considered in the further work on the system for the estimation
of the Chinese’ exchange rate regime have all volatility peaks.
The combinations of Figure 1 on the exchange rates USD,
RMB, EURO POND against the Swiss Franc show 6 abnormal
volatility peaks: In an econometric analysis that observation
would recommend the use of a model series of the GARCH.
However, in our view, even if the D-W test is less than the value
of 4, nothing forbids us to think that the outcome will eventually
find distorted by the anomaly of the volatility itself. As for the
combination of the Canadian dollar compared to the currencies
that it is clear how it would be extremely unstable in the analysis.
In fact, we counted no <7 types of abnormal volatility that only
decrease from 2011. The greater volatility is recorded between

the end of 2007 and beginning of 2011, i.e., the period of the U.S.
financial crisis. Again we thought we estimate these empirical
values become distorted even by eliminating outlier. Finally,
we can see Figures 4-6 where we instead used as numeraire the
special drawing rights. This choice in an econometric study could
certainly prove to be the most efficient. In fact, the observation
graphic shows a more stable development of exchange rates even
if we count 5 abnormal volatility.

Now, we ask ourselves whether it is possible to perform an
econometric analysis in the presence of so much volatility. It has
become apparent that the use of logarithms and first differences did
not reduce the volatility. The first explanation for this phenomenon
is that, most likely, the exchange rates used against the CHF, CAD,

Figure 4: Exchange rate USD/CHF in Forex market
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Figure 5: Exchange rate USD/CAD in Forex market
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Figure 6: Exchange rate USD/PLN in Forex market
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or SDR affected much of the changes in financial markets. In
particular, we are aware that exchange rates fluctuate every second
day, and purchases and sales are made in many markets. We can
think at the market Forex or binary options: In these markets are
trading with leverage up to a value of 400, with the possibility to
bet on up or down every 60 s. Therefore we think it is necessary
to choose the numeraire of an exchange rate based on its stability
in the financial markets. This stability must be observed in a time
range of 5 min for at least a month. The exchange rate will be
stable and break the points of maximum and minimum rarely.
Finally, profits and/or losses will be contained throughout the
period considered.

3. ANEW METHOD OF ANALYSIS

Referring to several works on the estimation of Chinese’s exchange
rate regime algebraically the RMB is pegged to currencies X, X ...
and X , with weights equal tow , w,,... and w , then log RMB(t+s)-
log RMB() = ¢ + Y w(j)[log X(j, t+s)-log X(j,f)]. Faced with such a
mathematical representation the problem is to define the “value”
of the currency. We are talking about, then, the numeraire. In
particular, if the true regime is more variable than a rigid basket
peg, then the choice of numeraire does make some difference
to the estimation. Some authors in the past have used a remote
currency, such as the Swiss franc. More specifically Frankel and
Wei (1995) used the SDR; Frankel and Wei (1994), Frankel and
Wei (1999) and Eichengreen (2006), Mele (2010) used the Swiss
franc; Bénassy- Quéré (1999), the dollar; Yamazaki (2006), the
Canadian dollar.

Without using and recall the last approach in Frankel (2009),
because he does not take a currency to calculate the exchange
rate, we wonder why it has been taken as the numeraire own the
Swiss Franc, the Canadian dollar or the SDR. The answer lies in
the fact that such currencies (index for SDR) should be less present
in the financial markets, which is less affected by the influences
of the markets. If we compare these with other currencies in the
financial market, then the answer is true. However, as we noted in
the previous section, both the Swiss Franc, Canadian dollar and
SDR have volatility spikes.

So we ask, is it possible to cut this volatility? To answer this
question, we observed the behavior of 63 currency pairs traded in

financial markets more volatile, Forex market and binary options.
We then tracked the performance of these currencies running time
of step: 1 min, 5 min, 10 min, 30 min, 1 h, 3 h, 1 day, 1 week and
the 1 month. For every trend of the exchange rates we have used
a number of financial indicators, in order to understand if and how
a change in the exchange rate was really predictable: Average
True Range, Bollinger’s band, MACD/OsMA, Momentum and
Williams Percent Range. The use of such analysis is appropriate in
our opinion. This is because if the exchange rate is predictable to
say that always keeps the same trend over time. In short, the trend
is repeated by becoming the exchange rate suitable for analysis
in time series. We have accepted the terms of error as follows:
only once within a 30-min exchange rate can break the point of
maximum or minimum in a whole day. The results have been
impressive. On three different Forex currency markets (major,
minor and major 2) really the Swiss Franc and the Canadian dollar
appeared the currencies to be less subject to unexpected trends.
However, we realized the presence of another currency that met
our requirements: The Polish Zloty.

We observe from the figures underlying the trend of the currencies
in the Forex market choices (Figures 4-6).

As we can see from the figures on the October 16 2015, all
currencies in the exchange rate with the U.S. dollar, meet our
requirements. The trend is very smooth and losses and gains
are minimal traders from 12.00, however, the trend disappears
almost flat for about 6 h, then resume from 18.00. For those who
are studying the financial markets, especially that of Forex, this
result does not worry much. In fact, it is normal that from 14.00,
especially, markets begin a phase of preparation for the opening of
the U.S. market. From 14.30, in fact, begin the pre-market trading
between Europe and the USA. At 15.30 the two markets match
in the world increasing trading and volatility of currencies: This
is the most important time to make a gain. But this situation is
always considered for each currency. So we decided to consider
the periods prior to that time. In fact, we wanted to test this view
looking at a quiet time for the financial markets an exchange rate
which is USD/EUR from 19.30 to 22.00 on the same day.

From Figure 7 we can clearly see the presence of an unstable
exchange rate and high volatility even during the most “quiet” in
the markets. We can see that in just 2 h have come to be created

Figure 7: Exchange rate USD/Eur in Forex market
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inside the graph Elliot’s wave with the exchange rate that fluctuates
from 1.8342 to 1.8360. This result this result thus shows how the
exchange rate of the Swiss franc, the Canadian dollar, and Polish
Zloty are preferable to other currencies.

Now, after choosing the three currencies that will be used as the
numeraire, there remains the problem of limiting volatility in
Figures 1 and 2. We, therefore, decided to solve this problem
through various avenues. First, we decided to change the source
of our data. We wanted to avoid using data on exchange rates from
the IMF, data-stream or the Pacific exchange rate service. The
explanation lies in the fact that, we think, these data fail to collect
the information in the financial markets but only the closing rate in
the market. So, we decided to follow along and complex process
to create a dataset used for econometric estimation. In particular,
we have taken data every 30 min of the final price traded for
each exchange rate considered. So, we decided to follow a long
and complex process to create a dataset used for econometric
estimation. In particular, we have taken data every 30 min of the
final price traded for each exchange rate considered. The data are
processed on two markets: Forex and Binary options. Were made
of the averages every 30 min in the two markets and then at the
end of the day were taken these averages and processed one and
the final exchange rate. Finally, this procedure was repeated for
5 days to get a dataset week to 5 days.

Once we have created the dataset to 5 days on the following
currency pairs that are present in Chinese’s basket-peg: USD/
CHF-USD/CAD-USD/PLN, EUR/CHF-EUR/CAD-EUR/PLN,
POUND/CHF-PUND/CAD-POUND/PLN, RMB/CHF-RMB/
CAD-RMB/PLN we conducted for each period an average of each
exchange rate and numeraire chosen for this analysis. Later the
results obtained we performed a transformation in logarithmic,
then the first difference obtained on logarithms (Appendix).

The result obtained from this complex system is very interesting.
We can see it as just stated by analyzing the Figure 8.

We analyze the Figure 8 it is the result of the first log difference
about the exchange rates of major currencies in the Chinese
basket-peg compared to our numeraire (we can call Fx). The
time series plot clearly shows the absence of volatility’ peaks.

Figure 8: Time series plot 2009-2014
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In particular, it would seem that our computer system about the
numeraire generated an effect of stability in every moment of time
series, ie we automatically deleted every possible out-liar value
in the dataset. A possible explanation of this phenomenon is the
following: having chosen a weighted average of the exchange
rates that were generated in the financial markets every 5 min,
allowed us to gather every bit of information on the behavior of
the determinants of exchange rates.

Using, therefore, the new dataset can now make any right
econometric analysis to estimate the weight of each currency
considered in Chinese’ basket-peg.

4. ECONOMETRIC ANALYSIS

In order to empirically estimate the process described above, we
apply a model in historical series, with logarithmic differences,
for a total of 621 observations. The dependent variable is RMB
while the regressors are USD, EUR, Pound, and Yen.

4.1. The Results
Model: AR(1), using observations 2012-01-05:2014-05-22 (t=621)

Dependent variable: d 1 Rmb

Variable Coefficient SE t-ratio P value
d I USD 0.97405 0.01124 86.59 0.000

d I Euro -0.06393 0.01869 -1.104 0.2701
d I Pound 0.01138 0.01253 0.908 0.3640
d I Yen 0.00391 0.00697 -0.617 0.5745
Adj R-sq. 0.9463

D-W 1.9956

P value (f) 0.000

S.D. regr 0.0009

The model developed through the construction of the dataset on
data extracted from the financial markets, it is econometrically
correct. In particular, the independent variables explain perfectly
the dependent one. Indeed the value of R? is high and it is about
95%. Most probably the remaining 5% belongs to currencies in
the famous “basket of 11 currencies,” said the official Chinese
sources since 2007. The Durbin-Watson statistic used to detect
the presence of residual autocorrelation in a regression analysis
shows a value lower than 2. Such a value indicates that there is
no autocorrelation. Even the standard error of regression, which
measures the size of a typical residual regression in units of Y, is
minimal: 0.0042.

Analyzing the results, it is clear that the RMB, in fact, presents an
exchange rate regime to “false-basket-peg.” In fact, only the U.S.
dollar appears to be significant in the model, with a value 0of 0.974,
while the other currencies that are not significant. Such a result
shows that China actually has a system of “quasi anchor-peg” to
the dollar, which appears to have returned to a system of the type-
dollar peg. The explanation of this result may be two. Thinking
in terms of pure economics, the dollar would be preferable in all
its functions as an international currency, in particular as regards
the invoicing currency. The economic instability of the euro has in
fact destabilized the role of the euro as an international currency,
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that of the English at a time when Britain is still involved in the
residue of the international crisis.

A second explanation concerns the financial market. This
explanation is motion important for us, as we took the data from
calculations on the financial markets also unregulated. In the
face of financial instability large investors and traders, which we
know many hedge funds and investment funds, are preferring to
close contracts of futures arbitrage detained in China’s currency,
with the United States. Is forming, therefore, a sort of preference
disclosures in the financial markets for the U.S. currency at the
point of totally affect the Chinese.

5. CONCLUSION

In this work we wanted to analyze the Chinese’s exchange rate
regime through an innovative approach. The awareness of the
role of financial markets in the world economic system, has led
us to consider the determination of exchange rates in a different
way. We wondered if the only consideration in a dataset of
exchange rate taken from normal sources were correct in terms
of volatility. This is because the data that are currently available
from various sources allow you to use data to 4-5 days, a week, a
month. However, these data are an average of trends in exchange
rates whose determinants are dependent on many factors. In fact,
numerous factors determine exchange rates, and all are related to
the trading relationship between two countries: Differentials in
inflation, differentials in interest rates, current-account deficits,
public debt and political stability and economic performance.
However, between these determinants, there is a subset of
determinants belonging to the financial markets that has major
influence on the evolution of exchange rates.

In particular, we cannot consider factors such as: Hedge funds as
speculators, investment management firms, retail foreign exchange
traders and non-bank foreign exchange companies. In other words,
this subset of the determinants of exchange rates significantly
affect the trend of exchange rates: In fact, every change is recorded
every second, the result of choices almost always speculative.
Therefore, in this work, we constructed a dataset based on the
financial fluctuations of exchange rates in Chinese basket-
peg. The result was to be able to act on the observations every
30 min, choose the cash in the financial markets and develop an
econometric model devoid of irregular fluctuations.
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APPENDIX
Model for creating of the numeraire in exchange rate system:

{[(USD/CHFF=~+USD/CHF>*?ior)/2] + [(USD/CADFe*+UDS/CAD>in)/2] + [(USD/PLNFo+USD/PLN>ovion)/2]} = ¢

t30min’ TS days

{[(Euro/CHF**+Euro/CHF?rtien)/2] + [(Euro/CADFr+Euro/CAD*%")/2] + [(Euro/PLNF+Euro/PLN2%pion)/ 2]} = y

t30min’ TS days

{[(Pound/CHF""*+Pound/CHF?*»i")/2] + [(Pound/C AD***+Pound/C AD*%")/2] + [(Pound/PLNF"**+Pound/PLN*rion/2]} =T

t30min’ TS days

{{(RMB/CHF™r*+RMB/CHF?>*rien)/2] + [(RMB/CAD " *+RMB/CAD?*?tion)/2] + [(RMB/PLN™*+RMB/PLN?ption) /271 = &

t30min’ TS days
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