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Abstract

Exploring dynamic evolution law of foreign exchange market efficiency has guiding significance
for improving the resilience of the exchange rate market. In this paper, four exchange rate series
of foreign currencies, including the EUR, GBP, 100JPY and USD against RMB, are selected to con-
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struct sliding windows, and Multifractal Detrended Fluctuation Analysis (MFDFA) and Multifractal
Detrend Cross Correlation Analysis (MFDCCA) are used to calculate and analyze. We generally find
that significant multifractal phenomena existed in the four markets when the epidemic and the
Russia-Ukraine conflict (hereinafter referred to as period I and period II) suddenly occurred. Spe-
cifically, the multifractal degree of the EUR shows increase pattern during period I then decreases
with time, but decreases overall period II. The performance of the GBP is opposite in the two stag-
es, while the overall multifractal level of the 100JPY decreases the most in period II compared
with the period I. The multifractal degree of the USD continuously fluctuates under different win-
dows. The power-law cross relationships among the four markets always have multifractal prop-
erty during period I and the period II. And there is a growing positive long-term power law rela-
tionship between the exchange rates in stage I, but this kind of relationship is no longer so stable
in stage II. Finally, this paper explains the reasons for the emergence of multifractality in the ex-
change rate market, in which the fat tail distribution characteristics of series fluctuations are the
main source. The above research results may provide theoretical guidance for the regulation of
the foreign exchange market to improve the efficiency of the foreign exchange market.
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Table 1. Statistical characteristics of exchange rate returns

= 1 LRSI G

Period I
Currency EUR GBP 100JPY USD
Mean —0.0014 0.0008 0.0040 0.0018
Median 0.0038 0.0011 0.0030 0.0029
Max 1.4895 2.1150 2.9712 1.1681
Min —1.1886 —3.8843 —1.7502 -0.9115
Skewness 0.7462 -1.2214 2.1766 0.8200
Kurtosis 15.2334 34.1474 28.1847 17.0747
Std. Dev. 0.1780 0.2771 0.2630 0.1163
Period II
Currency EUR GBP 100JPY USD
Mean —0.0060 —0.0065 —0.0110 0.0048
Median —0.0041 —0.0024 —0.0116 0.0000
Max 2.5811 2.3043 2.5128 1.0821
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Continued
Min -1.5171 —5.0538 —2.2864 —1.0547
Skewness 0.8949 —4.3153 0.5191 1.2710
Kurtosis 25.6243 112.0886 21.6655 21.0965
Std. Dev. 0.1897 0.2381 0.2171 0.1138
Period I Period II
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Figure 1. Time trend of foreign exchange rate prices
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Figure 2. The MFDFA results of period I
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Figure 3. The multifractal degree of period I
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Figure 4. The MFDFA results of period II
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Figure 5. The multi-fractal degree of period II
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Figure 6. The MFDCCA scaling exponents of period I
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Figure 10. Multifractal source analysis in period I
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