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Abstract 

This study analyzes asymmetric transmission from the COVID-19 pandemic to major foreign 

exchange markets from 2 January 2020 to 2 June 2022. This paper contributes to the literature 

by investigating how the impact of COVID-19 on currency markets co-moves across market 

conditions and investment horizons. The article uses the recently developed cross-quantilogram 

framework to achieve this, which quantifies the cross-quantile dependency across time series 

without any moment condition requirement. The findings demonstrate that changes in the total 

daily global confirmed cases of COVID-19 can forecast changes in the currency markets under 

all market circumstances. These findings have significant implications for global investors and 

policymakers. 
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1. Introduction 

The global COVID-19 epidemic, which began in December 2019, has had a negative impact 

on a number of world economies (Hung, 2020; Hung and Vo, 2021). As the crisis unfolds at 

breakneck speed, analyzing the economic consequences of the crisis becomes imperative from 

a policy standpoint (Fasanya et al., 2020). Foreign exchange markets are concerned with trade 

and transactions in foreign currency-denominated goods and services. Changes in the cash 

flows of these operations that are unexpected can harm one of the counterparties (Gunay, 2021). 

Because many financial institutions operate on a global scale, unexpected events and market 

movements in global markets can impact their profitability. It is evident that the COVID-19 

outbreak produced a dramatic drop in global economic activity and, as a result, in the foreign 

exchange rate markets (Wang et al., 2021; Fasanya et al., 2020). The foreign exchange market, 

which is by far the largest financial market, has seen extraordinary changes since the com-

mencement of the COVID-19 pandemic and is consequently being closely monitored by world-

wide portfolio investors, market regulators, and policymakers (Aslam et al. 2020). 
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So far, a limited number of studies have taken into consideration the relationship between the 

COVID-19 pandemic and foreign exchange rate markets (Sharma et al. 2022). Fasanya et al. 

(2020) find a high degree of interrelatedness between the global COVID-19 occurrences and 

the price spillover of the majorly traded currency pairs. Aslam et al. (2020) provide a first look 

at the efficiency of foreign exchange markets during the COVID-19 outbreak and suggest a 

decline in the efficiency of foreign exchange rate markets. Konstantakis et al. (2021) analyze 

how the COVID-19 crisis changed the Euro to Dollar exchange rate dynamics. They put for-

ward that the COVID-19 outbreak has remarkably changed the determinants of the Euro to 

Dollar exchange rate. Umar and Gubareva (2020) report that there is high coherence between 

the fluctuations of the COVID-19 pandemic and the price moves in the Euro, British pound, 

and Renminbi currencies. Similarly, Sharma et al. (2021) indicate that COVID-19 cases have a 

significant long-term influence on the exchange rate markets. Njindan Iyke (2020) documents 

strong evidence that COVID-19 cases dramatically impact exchange rate returns and volatility 

predictions.  

In addition, one subset of the COVID-19 literature investigates the impact and behavior of 

exchange rates. For instance, Narayan (2022) reports that total exchange rate shock spillovers 

account for approximately 37.7 percent of the forecast error variance in the exchange rate mar-

ket, compared to only 26.1 percent prior to COVID-19. Beckmann and Czudaj (2022) unveil 

that policy responses to the COVID-19 outbreaks have the greatest impact on major currency 

markets. Similarly, Xu and Lien (2022) indicate the negative impacts of COVID-19 on depend-

ences between CNY and other currencies in the BRICS countries. Li et al. (2021) have the same 

findings as Xu and Lien (2022) that the exchange rate is affected negatively due to the effect of 

COVID-19 cases and deaths in China and the US. This evidence leads us to believe that ex-

change rate shocks will have a greater impact on exchange rates. It is unknown how exchange 

rates have behaved over the COVID-19 period, and this empirical question is the focus of our 

paper. 

Specifically, in an attempt to mitigate the effects of the "lockdowns" on overall economic 

activity, the European Central Bank and the Federal Reserve Bank announced generous 

stimulus packages for the European Union and the US economies, respectively, while also 

setting their interest rate targets close to zero. As a result, the COVID-19 outbreak has had a 

large impact on the overall macroeconomic, fiscal, monetary, and financial aspects of economic 

activity. Consequently, it is clear that the COVID-19 pandemic have had a significant impact 

on the fundamental determinants of the exchange rate dynamics of major currencies 

(Konstantakis et al. 2021). In this context, the current paper attempts to shed light on the arising 

research question, which can be stated as follows: What effect will the COVID-19 outbreak 

have on the dynamics of exchange rate currencies? 

Motivated by these concerns, we extend the literature as mentioned earlier by examining the 

asymmetric associations between global foreign exchange markets (AUD, CAD, CHF, EUR, 

GBP, and JPY) and COVID-19 confirmed cases using the world's most traded currency pairs 

(Fasanya et al. 2020; Aslam et al. 2020). We concentrate on the tail distribution impact of 

COVID-19 on exchange rate returns in these major markets, which is indispensable since in-

vestors are hunting for alternative assets to counter excessive losses in other asset classes. To 

put it another way, this research aims to establish directional predictability in regular and ex-

ceptional market conditions using three quantiles (the lower, middle, and upper). The magni-

tude of the coefficient values spans from extremely negative (dark blue) to extremely positive 

(dark red), as represented by multicolor bars in the study's graphics. We present cross-quantile 

correlation estimates as heatmaps for various lag lengths. Heatmaps, which are graphical rep-

resentations of the cross-quantile unconditional bivariate correlation between two distributions, 

provide a visual and intuitive means of capturing the entire dependence structure in cross quan-
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tile estimations. Lower quantiles (quantile = 0.05) represent negative market conditions, me-

dium quantiles (quantile = 0.50) represent typical market conditions, and upper quantiles (quan-

tile = 0.95) represent bullish market situations (Pham, 2021; Rehman et al. 2021). In addition, 

the time-varying connectedness of the influence of the COVID-19 pandemic on exchange mar-

kets is also considered in this research, which is comparable to prior studies using various mod-

els. 

Therefore, our research makes three contributions to the current state-of-the-art literature on 

currency markets. First, we fill a gap in the literature caused by the lack of scholars on dynamic 

interdependence maps of foreign exchange rates and the COVID-19 outbreak over various time 

horizons using a recent cross-quantilogram model developed by Han et al. (2016). Second, our 

paper contributes to the existing body of knowledge on currency market reactions to the 

COVID-19 pandemic. Our findings could be beneficial for investors, traders, risk managers, 

and currency market authorities because our sample period spans the most recent worldwide 

crisis triggered by the epidemic. Third, we show that the dependence structures between series 

are visible under different market conditions, and there is a bidirectional spillover between 

COVID-19 and exchange rate markets under consideration. As a result, during times of sub-

stantial global financial stress, cross-currency hedge strategies are not more likely to work. 

The rest of the article is structured as follows: Section 2 represents the methodology and data. 

Section 3 documents the empirical results. Section 4 concludes the study. 

 

2. Methodology 

We adopt Han et al. (2016)'s cross-quantilogram technique to analyze the cross-quantile de-

pendence between the COVID-19 and exchange rate series. The cross-quantilogram is a model-

free method for determining the correlation between variables. The cross-quantilogram, on the 

other hand, estimates correlation across quantiles of distributions, unlike other correlation 

measurements. As a result, cross-quantile asymmetries in the dependent structure can be cap-

tured using this approach. The fact that the variables follow a stationary stochastic process is a 

prerequisite for using the cross-quantilogram model. The cross-quantilogram, invented by Lin-

ton and Whang (2007) and then extended into a bivariate framework by Han et al. (2016), is an 

easy-to-understand model that measures the lead-lag correlation between two time series over 

their tails. 

Let consider two stationary time series as {𝑥𝑖,𝑡, 𝑡 ∈ 𝑍}, 𝑖 = 1,2. In the current study, 𝑥1,𝑡 and 

𝑥2,𝑡 present the COVID-19 confirmed cases and six major exchange rate markets, respectively. 

The density and distribution functions of series 𝑥𝑖,𝑡 are denoted as 𝑓𝑖(. )and 𝐹𝑖(. ). The quantile 

of 𝑥𝑖,𝑡 is expressed as 𝑞𝑖(𝛼𝑖) = 𝑖𝑛𝑓{ 𝜈: 𝐹𝑖(𝜈) ≥ 𝛼𝑖} for 𝛼𝑖 ∈ (0,1), and the expression of two-

dimensional series of quantiles are written by (𝑞1(𝛼1)𝑞2(𝛼2))
𝜏 for 𝛼 ≡ (𝛼1, 𝛼2)

𝜏. 

The cross-quantilogram for 𝛼 −quantile with k lags can be written as: 

𝜌𝛼(𝑘) =
𝐸[𝛹𝛼1(𝑥1,𝑡 − 𝑞1(𝛼1))𝛹𝛼2(𝑥2,𝑡−𝑘 − 𝑞2(𝛼2))]

√𝐸[𝛹𝛼1
2 (𝑥1,𝑡 − 𝑞1(𝛼1))]√𝐸[𝛹𝛼2

2 (𝑥2,𝑡 − 𝑞2(𝛼2))]

 
(1) 

For 𝑘 = 0,±1,±2,… and where 𝛹𝛼(𝜇) ≡ 1[𝜇 < 0], 1(. )represents the indicator function 

and 1[𝑥𝑖,𝑡 ≤ 𝑞𝑖(𝛼𝑖)] is the quantile exceedance process.  

The cross-quantilogram explores serial dependence between two variables at various quantile 

level and is invariant to any monotonic transformation used to both variables. 

In case of two events, {𝑥1,𝑡 ≤ 𝑞1,𝑡(𝛼1)}  and {𝑥2,𝑡−𝑘 ≤ 𝑞2,𝑡−𝑘(𝛼2)} , 𝜌𝛼(𝑘) = 0  shows no 

cross dependence from event {𝑥2,𝑡−𝑘 ≤ 𝑞2,𝑡−𝑘(𝛼2)} to event {𝑥1,𝑡 ≤ 𝑞1,𝑡(𝛼1)}. 
The cross-quantilogram has several primary advantages over traditional econometric frame-

works. Firstly, the cross-quantilogram model estimates the directional predictability from one-
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time series to other quantiles of each variable’s distribution (Pham, 2021). Put differently, this 

approach is robust to misspecification errors since it allows the dependence structure to co-vary 

through the distribution of the pair of variables. Secondly, when compared to linear regression-

type models, the cross-quantilogram model can accommodate very long lags (Rehman et al. 

2021). Therefore, it can quantify the strength of directional transmission through the short-, 

medium- and long-run investment horizons. Thirdly, the cross-quantilogram model is based on 

quantile hits and hence does not depend on any movement condition (Pham, 2021; Rehman et 

al., 2021), which is essential, in particular, when distributions of the time series are highly non-

normal, found in financial data. More importantly, this technique has been utilized by several 

recent papers to perfectly capture the asymmetric relationship between financial series (Pham, 

2021; Arif et al. 2021; Rehman et al. 2021; Shahzad et al. 2021). 

 

3. Data 

This study uses data from Datastream for the exchange rates of six major currencies traded in 

forex markets: GBP, JPY, EURO, CHF, AUD, and CAD (Aslam et al. 2020). The information 

was transferred from the daily global confirmed cases of COVID-19 from 2 January 2020 to 2 

June 2022. We divide the whole period into two subperiods: (i) pre-vaccination (January 2020-

December 2020); (ii) post-vaccination (January 2021-June 2022). The data on COVID-19 was 

retrieved from Our World in Data Platforms (https://ourworldindata.org/coronavirus). Some of 

the concerned series are overlapping. In this regard, some are subsets of others, which is useful 

to capture both aggregate and disaggregated influence of COVID-19. The high-frequency data 

more accurately accounts for long memory and structure changes because of improved 

distribution function continuity (Aslam et al. 2020). The stipulated currency exchange rates are 

expressed in indirect quotes against US dollars. To make comparisons easier, all of the series 

have been matched by date. The exmained variables were transformed into their natural 

logarithms to ensure there were no abnormalities during estimation. 

Table 1 reports the descriptive statistics for the selected exchange rates and global COVID-

19 confirmed cases. As shown, the average values were nearly zero during the COVID-19 pe-

riod. Specifically, the COVID, CAN, and YEN remain positive while the EURO, CHF, and 

GBP turn negative. All series depict significant leptokurtic behavior as evidenced by the large 

kurtosis with respect to normal distribution. The Augmented Dicky -Fuller test results lead to 

the conclusion that there is no unit root in the return series at a 1% significance level. In the 

same vein, from Table 2, the non-linearity between COVID-19 and exchange rate markets is 

further endorsed by Brook, Scheinkman, Dechert and LeBaron (1996) test (BDS), in which the 

null hypothesis of non-linearity is accepted in all selected variables. The findings offer suffi-

cient evidence of the non-linear association between COVID-19 and exchange rate returns. As 

a result, the influence of COVID-19 confirmed cases on exchange rate returns could be pre-

cisely captured by modeling cross-quantilograms (Naeem, et al., 2021). 

 
Table 1. Summary statistics of COVID-19 confirmed cased and exchange rate markets. 

 COVID EURO CAN CHF YEN AUD GBP 

Mean 0.030 -0.018 0.002 -0.016 0.002 -0.016 -0.016 

Max 1.386 1.859 2.084 2.120 2.084 2.120 2.720 

Min -8.114 -1.752 -2.693 -1.980 -2.693 -1.980 -3.129 

Std. Dev 0.429 0.450 0.467 0.464 0.467 0.464 0.637 

Skewness -17.580 0.137 -0.218 0.278 -0.218 0.278 0.032 

Kurtosis 336.901 4.931 8.801 5.997 8.801 5.997 6.082 

J-B 1822.412*** 61.520*** 547.137*** 150.244*** 547.137*** 150.2449*** 153.645*** 

ADF -19.478*** -17.365*** -17.593*** -18.678*** -17.593*** -18.678*** -19.013*** 

Notes: *** represent 1% significance level.  
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Table 2. BDS test of linearity.  

 COVID EURO CAN CHF YEN AUD GBP 

2 0.913*** 1.413*** 3.353*** 3.147*** 3.353*** 3.147*** 0.228*** 

3 4.871*** 4.812*** 6.464*** 6.778*** 6.464*** 6.778*** 6.490*** 

4 5.901*** 5.688*** 8.565*** 8.547*** 8.565*** 8.547*** 9.584*** 

5 6.284*** 8.462*** 10.355*** 8.938*** 10.355*** 8.938*** 12.667*** 

6 6.392*** 11.742*** 11.718*** 10.741*** 11.718*** 10.741*** 19.929*** 

Note: The entries represent the z-statistics of BDS test based on the residual of VAR estimations. m denotes the 

embedding dimensions of the BDS test. *** represents a 1% significance level. 

 

Figure 1 visually depicts the general distribution of the concerned variables and pairwise in-

teractions between series. Figure 1 shows that none of the variables that were being looked into 

had a normal distribution. Links were found between AUD and EURO and confirmed COVID-

19 cases. 

 
Figure 1. Plots of distribution and the pair-wise correlations of the variables.  

 
 

4. Empirical results 

4.1. Cross-quantilogram analysis 

The lead-lag association between COVID-19 confirmed cases and exchange rate returns is de-

termined using the cross-quantilogram approach. The results are presented in heat maps with 

the x- and y-axes denoting exchange rate returns and COVID-19 cases, respectively. Heat maps, 

which show the relationship between two series at different quantiles graphically, provide a 

thorough and succinct picture of the nexus. A useful color scheme also defines the strength and 

direction of an association, with red, green, and blue colors representing positive, neutral, and 

negative associations, respectively. The x-axis corresponds to the quantiles of the key exchange 

rate series, while y-axis represents the COVID-19 confirmed cases. These axes are highlighted 

by quantile hits [q = (0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.95)]. Each heat map has 
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121 (11 x 11) cells that show the quantile combinations of the time series. The interdependence 

is described on a color scale (ranging from -1.0 to +1.0). The absence of predictable direction-

ality in the cross-quantile correlation is demonstrated by a cell with a correlation of zero. We 

take into account four alternative lag orders: lag 1 (day), lags 5 (week), lags 22 (month), and 

lags 66 (quarter). In general, this estimation explores quantile associations with lags spanning 

from daily to quarterly, which helps construct investment strategies and portfolio selection 

based on different time horizons (Hung, 2020; Hung and Vo, 2021; Rehman et al. 2021). Global 

COVID-19 confirmed cases and exchange rate markets are heterogeneously integrated across 

time horizons, as shown in Figure 2. The lag lengths included in the heat maps are given on the 

left-hand side of the figures. 

 
Figure 2. Cross-quantilogram heat maps between COVID-19 outbreak and exchange markets. 

 𝐶𝑂𝑉𝐼𝐷 → 𝐸𝑈𝑅𝑂 𝐶𝑂𝑉𝐼𝐷 → 𝐶𝐴𝑁 𝐶𝑂𝑉𝐼𝐷 → 𝐶𝐻𝐹 

DAY 

   

WEEK 

   

MONTH 

   

QUARTER 
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Figure 2. Cross-quantilogram heat maps between COVID-19 outbreak and exchange markets (cont.). 

 𝐶𝑂𝑉𝐼𝐷 → 𝑌𝐸𝑁 𝐶𝑂𝑉𝐼𝐷 → 𝐴𝑈𝐷 𝐶𝑂𝑉𝐼𝐷 → 𝐺𝐵𝑃 

DAY 

   

WEEK 

   

MONTH 

   

QUARTER 

   
 

 
Notes: →  demonstrates the direction of predictability. The heat maps are separated for four-time horizons: daily 

(k=1), weekly (k=5), monthly (k=22) and quarterly (k =66). In each heat map, the vertical axis shows the returns 

quantiles of exchange markets, while the horizontal axis illustrates quantiles of COVID-19 pandemic. The color 

scale at the bottom demonstrates the numerical values of the heat map colors. 

 

Figure 2 shows the total sample cross-quantilogram estimates that illustrate the relationship 

between COVID-19 and foreign exchange rate markets at various time horizons, including the 

short,-medium- and long run. The cross-quantile correlation uncovers that orange dominates 

the heat map for the COVID versus CAN, YEN, EURO, and GBP at lag 1. This shows a positive 
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association between the two variables across low, medium, and high quantiles of the 

distribution, specifically, this nexus strengthens with longer lags. It is also true for lags 5. 

Therefore, the COVID-19 co-movements can predict movements in the major exchange 

markets for the following day. Put differently, in the upper quantiles of COVID-19, there is 

positive predictability for all selected exchange rate markets. Overall, these findings indicate 

that foreign exchange rate series for six major markets under consideration are tail-driven 

concerning correlations with COVID-19 confirmed cases. This implies a tendency for these 

currencies to exhibit considerable rises over the short, medium and long run which is short-

lived directional positive predictability in these cases. Nevertheless, AUD and GBP have a 

weak correlation with the number of COVID-19 confirmed cases. Put another way, increases 

in the number of COVID-19 daily infections are predicted to lead to a strengthening of selected 

currency markets versus the US dollar. Our results corroborate with those of Fasanya et al. 

(2021) and Gubareva (2020), who also found a positive dependence structure between the 

COVID-19 pandemic and the key currency markets, which emphasizes the importance of CAN, 

YEN, EURO, CHF, and AUD currencies in the global foreign exchange markets even more. 

Nevertheless, these findings are not supported by the studies of Li et al. (2021) and Xu and Lien 

(2022), who document that there is a negative relationship between COVID-19 and currency 

markets. 

Specifically, the pattern is maintained in the subsequent lags, and the strength of the nexus is 

statistically significant. There is scattered evidence of predictability with subsequent lags (22 

and 66) because the latter directional influence almost appears. In other words, the COVID-19 

pandemic exhibits a considerable influence on the currency markets in the medium and long 

run, as shown by the heat map’s orange colors in Figure 2. Our findings show that the COVID-

19 situation has a very great impact on the prices of globally traded currencies in the long run. 

This outcome is inconsistent with Sharma et al. (2021). 

 

4.2. Dynamic connectedness analysis 

This section provides snapshots of both pre-vaccination and post-vaccination periods using the 

framework of the spillover index of Diebold and Yilmaz (2012). The total connectedness table 

of both periods is represented in Table 3. First, the total spillover index in the pre-vaccination, 

51.50%, is much higher compared to the post-vaccination period, 34.70%. This decrease is 

connected with lower systematic risk in the post-vaccination period, as discussed by (Li et al. 

2021). Many factors contributed to the decrease in connectedness in the post-vaccination 

period, including stable sales, policy, and feedback; factors unique to this pandemic, such as 

the unlockdown stimulated the economy (Narayan, 2022; Beckmann and Czudaj, 2022). Put 

differently, during the period shown, we observe a bidirectional relationship between COVID-

19 and the examined currency markets. In addition, the level of market effect in the post-

vaccination period is lower than it was in the pre-vaccination period. 

Figure 4 demonstrates the total dynamic connectedness plot, which fluctuates from 32% to 

60%. In the pre-vaccination period, total connectedness remained at somewhat high values and 

reached its peak at the beginning of 2020, suggesting that the COVID-19 pandemic triggered 

the variations in the currency markets as indicated by (Konstantakis et al. 2021). After a year-

long downward trend until the end of 2020, total connectedness decreased below 35%, the 

deepening of the COVID-19 crisis, along with the vaccination program, declined connectedness 

to 32% in the middle of 2022. We notice a gradual decline in connectivity levels throughout the 

course of the sample research period, which coincides with market expansion brought on, 

among other things, by government stimulus programs and vaccines. At this moment, it is 

reasonable to claim that many concerns relating to this epidemic have been cleared out, 

improving markets, and reducing connectivity as a result. 
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Table 3. Spillover index. 

 COVID EURO GBP AUD CHF YEN CAN From others 

Pre-vaccination         

COVID 90.3 0.7 0.7 4.4 0.1 0.3 3.6 9.7 

EURO 0.8 75.7 1.4 6.8 0.2 8.2 6.9 24.3 

GBP 0 25.9 45.8 11.8 2 13.8 0.7 54.2 

AUD 1 15.5 9.6 65.7 1.6 4.9 1.5 34.3 

CHF 1.4 70.8 0.5 1.7 10 6.8 8.8 90 

YEN 1 38.8 2.7 3.8 14.9 35.9 2.9 64.1 

CAN 0.2 9.3 8.1 50.2 3.7 12.5 16 84 

Contribution to others 4.4 160.9 23 78.8 22.5 46.5 24.3 360.5 

Contribution 

including own 94.7 236.6 68.8 144.5 32.6 82.4 40.4 

Spillover index 

= 51.50% 

Post-vaccination         

COVID 97.3 0 0 1.9 0.7 0 0.1 2.7 

EURO 4.3 86.3 1.2 0.5 0.5 5 2.1 13.7 

GBP 0 44.3 51.2 0.3 0.2 2.7 1.2 48.8 

AUD 0 26.4 16.6 54.4 0 2.3 0.3 45.6 

CHF 1.1 37.1 0.9 0.6 56.5 1.5 2.3 43.5 

YEN 0.6 11.8 0.2 6.3 8.1 73 0 27 

CAN 0.2 25.5 14.8 17.6 1.4 1.8 38.5 61.5 

Contribution to others 6.4 145.2 33.7 27.1 11 13.3 5.9 242.6 

Contribution 

including own 103.7 231.5 84.9 81.5 67.5 86.3 44.5 

Spillover index 

= 34.70% 

Notes: These results are computed based on the framework of spillover index of Diebold and Yilmaz (2012). 

 
Figure 3. Total dynamic connectedness between COVID-19 and exchange rate markets. 

 
 

For the two aforementioned sub-periods, we additionally exhibit the net directional volatility 

spillover network topologies for all relevant series in Figure 4. Overall, we came to the 

conclusion that the COVID-19 pandemic continues to have positive directional net spillovers 

for these six major currencies, particularly the AUD, EURO, and YEN. This means that the 

uncertainty shock caused by the COVID-19 pandemic may ultimately be transmitted to all 

exchange rate markets in the pre-vaccination period. However, it is probably going to lessen 

variations in these marketplaces after vaccination. 

 



N. T. Hung and V. X. Vinh  Asymmetric impact of the COVID-19 pandemic on foreign ex-change markets 

                                                                                                                                                        

29                    
                   12(1), 20-32, 2023 

 

 
Figure 4. The risk transmission network of COVID-19 and exchange rate markets.  

 
(a) pre-vaccination    (b) post-vaccination 

Notes: The size of the nodes reflects the strength of the total net spillovers. The larger the node, the stronger the 

net spillover effect. The thickness of the line and the size of the arrow show the strength of the pairwise net spill-

overs. 

 

4.3. Robustness checks 

The robustness tests of the results are represented in Figure 5. We employ the causality-in-

quantiles test developed by Balcilar et al. (2017) to explore further the effects of COVID-19 on 

exchange rate returns.  Figure 5 indicates that the null hypothesis of no Granger causality in 

quantiles from COVID-19 to exchange rate markets is not rejected at the most quantile levels 

of exchange rate returns. In general, we find that COVID-19 is an insignificant predictor of 

exchange rate prices across exchange rate quantiles, with the exception of extremely low or 

high quantiles. These estimates are in line with the main empirical results. 

 

Figure 5. Causality in quantiles between COVID and exchange rate markets. 
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Figure 5. Causality in quantiles between COVID and exchange rate markets (cont.) 

 

 
Notes: This figure summarizes the quantile Granger causality test statistics. The x-axis shows the quantiles and 

the y-axis shows the test statistics for a specific pair of series, and the corresponding estimate of the 5% critical 

value presented as the horizontal back solid line. 

 

5. Conclusion 

This study examines the asymmetric behavior of the global COVID-19 confirmed cases in 

correlation to the major foreign exchange rate markets, taking into account the whole range of 

return quantiles from the lowest to the highest, utilizing the cross-quantilogram approach 

developed by Han et al. (2016). Our results uncover that the interdependencies between the 

COVID-19 pandemic and foreign exchange markets are relatively heterogeneous. More 

importantly, the dependence structures between them are substantially evident at lag 1, but the 

nexus dissipates with longer lags, and there is little evidence of predictability in the low 

quantiles. In addition, the cross-quantile correlation between COVID-19 and the selected 

exchange markets exhibited a positive relationship at the beginning of the sample period, with 

a slight dip and variation in 2020. However, there was a weak (roughly zero) correlation in 

2021 throughout the lower and upper quantile periods. 

The analysis of the asymmetric impact of the COVID-19 crisis on major foreign exchange 

rate markets can help investors identify the optional investment portfolio. In this paper, we 

employ a cross-quantilogram approach to estimate the co-movement between the two variables, 

which allows us to investigate how the two series are affected in the short, medium, and long 

run. This information can help investors predict which markets will co-vary in various time 

horizons and whether the co-movement of the number of COVID-19 cases will have any 

influence on the foreign exchange markets.  

Our research on how major currencies moved together and had spillover effects during the 

COVID-19 period is crucial for regulators and investors to assess systemic risk and develop the 

best risk management and financial stability strategies. From a policy point of view, the results 

of our study show that policymakers need to keep an eye on the effects of the global COVID-

19 announcement and not ignore the overall risks of the financial markets by looking at the net 
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effect of financial market volatility on how the global foreign exchange markets behave. From 

the point of view of managing assets, the risk management framework should be reevaluated to 

deal with the new and enhanced risks caused by the COVID-19 outbreak. Policymakers could 

do a better job of smoothing out the effects of shocks to the transmission channel if they knew 

more about how prices affect each other in the foreign exchange market. 
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