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monThlY SEASonAlITY  
In CUrrEnCY rETUrnS: 1972-2010

This study examines the monthly seasonality of foreign exchange (FX) returns for eight 
major currencies (against the us dollar) from 1972 to 2010. It finds that five currencies 
exhibit significantly higher returns in the month of December and a significant reversal in 
January. Previous research has focused largely on the daily patterns within FX returns. 
With global FX daily spot transactions reaching us$4 trillion dollars, these findings have 
important practical implications for currency hedgers, arbitrageurs and speculators. 

Keywords: foreign exchange markets, currency markets, market efficiency, market anomaly, monthly effect, seasonality.

BIN LI is Lecturer, Griffith 
Business School, Griffith 
University. Email: b.li@grifith.
edu.au

BENJAMIN LIU is Lecturer, 
Griffith Business School, Griffith 
University. Email: b.liu@griffith.
edu.au

ROBERT BIANCHI F Fin 
is Senior Lecturer, Griffith 
Business School, Griffith 
University. Email: r.bianchi@
griffith.edu.au

JEN JE SU is Senior Lecturer, 
Griffith Business School, Griffith 
University. Email: j.su@griffith.
edu.au

Seasonality in financial markets (i.e. patterns over days, weeks, months and years) has 
attracted widespread attention and considerable interest among industry professionals 
and academics. For many decades, monthly seasonality of returns has been examined 
in stocks, debt securities, derivatives and even commodities. The most well-known 
seasonality comes from the US stock market literature where studies including Ariel 
(1987), Lakonishok and Smidt (1988), Ritter and Chopra (1989) and Dzhabarov and 
Ziemba (2010) have identified the presence of significantly higher returns in January  
than in other months of the year, which is commonly known as the ‘January effect’ or  
the ‘turn-of-the-year effect’. International evidence from Brown et al. (1983), Gultekin  
and Gultekin (1983), Li and Liu (2010) and Liu and Li (2011) have provided further support 
for the existence of these seasonal anomalies in monthly stock returns.

In the global foreign exchange (FX) markets, the presence of seasonal patterns would 
have important practical implications for banks, investors, multinational corporations 
and international trade in general. One of the first FX studies in the United States by 
McFarland et al. (1982) has shown that, on average, US dollar-denominated returns are 
higher on Mondays and Wednesdays and lower on Thursdays and Fridays. They conclude 
that a ‘Friday-to-Monday effect’ is due to an increase in the demand for the non-US 
currencies prior to weekends. Joseph and Hewins (1992) examine FX seasonality in the 
United Kingdom and Ke et al. (2007) examine similar effects in the Taiwanese FX market. 
These studies find significant variations in day-of-the-week returns, which are different 
from the results in US studies. The variation in the findings between the McFarland et 
al. (1982), Joseph and Hewins (1992) and Ke et al. (2007) studies are attributable to the 
differences in the start and end dates of each study and the asynchronous differences 
of the three major time zones (i.e. sampling FX data from the Asian, European and 
American time zones).  

Other studies such as Copeland and Wang (1994) show that FX markets are more active 
when there is an upcoming holiday that is longer than a normal weekend. Furthermore, 
Copeland and Wang (1994) find that currencies exhibit greater volatility caused by 
an increase in trading when these longer holiday effects occur. After these holiday 
periods, FX markets are found to be quieter upon their re-opening. As FX markets are 
somewhat analogous to stock markets, FX returns may also possess forms of monthly 
seasonality. As stated in MacFarland et al. (1982), ‘in competitive financial markets, the 
prices which exist at a point in time reflect the interaction of a large number of suppliers 
and demanders, each of whom is reacting to a set of information that is pertinent to the 
assessment of returns and risks’ (p. 694). In the context of FX markets, the December 
Christmas and January New Year holiday period provides a set of events that are related 
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to extensive travel across countries for many individuals, 
tremendous levels of imports and exports in goods and 
services, large shifts in demand and supply of goods 
and services leading up to the Christmas period, and 
subsequent changes in demand and supply dynamics 
for these transactions in January. These calendar effects 
thereby cause rapid but temporary imbalances in goods 
and services and these transactions must be transmitted 
in the form of changes in demand and supply in FX 
markets. Given the importance of December and January 
in the calendar, we would expect that FX returns exhibit 
these temporary demand and supply imbalances in 
the form of specific patterns in monthly returns. This 
motivates us to investigate the monthly seasonality of  
FX returns in this study.  

We investigate the monthly seasonal pattern in the 
returns of eight major currencies in the world, namely, 
the Australian dollar, Canadian dollar, euro, Japanese 
yen, New Zealand dollar, Swiss franc, Swedish krona and 
British pound. Our study covers the sample period from 
January 1972 to December 2010. We find that there are 
five currencies showing a significantly higher return in 
December than in other months. However, interestingly, 
the higher returns in these currencies are reversed in the 
month of January. 

The remainder of the paper is organised as follows: 
Section 2 offers a description of the data and its summary 
statistics. Section 3 presents the analysis and findings. 
Section 4 provides concluding remarks.

Data 
We employ monthly FX spot returns of six major 
currencies in the world that are the constituents of the  
US Dollar Index, namely, the Canadian dollar, euro, 
Japanese yen, Swiss franc, Swedish krona and British 
pound. Prior to the commencement of the euro (January 
1999), we employ the German deutschmark as its proxy. 
The US Dollar Index is calculated by factoring in the 
exchange rates of these major world currencies based on 
a trade-weighted basis. As the Australian dollar and New 
Zealand dollar are frequently traded in the FX markets, 
we also include these two currencies, to examine a total 
of eight currencies in this study. We collect exchange rate 
data from DataStream for the period from 31 December 
1971 to 31 December 2010 and convert the rates to ensure 
all values are expressed in their foreign currency. We 
calculate the US dollar denominated monthly return on 
the foreign currency at month t as:

Ri,t = ln(Pi,t   / Pi,t-1)    (1)

where Pi,t  is the US dollar price of currency i on the last 
day of month t, and Pi,t-1 is the US dollar price of currency i 
on the last day of month t-1. As an example, if the  
AUD/USD spot FX rate in May is 1.04 and 1.05 in 
June, then Eq.(1) would calculate the June US dollar-
denominated compound rate of return as ln(1.05/1.04) = 
0.9569 per cent.

Table 1 reports the returns of each currency spot market 
as US dollar returns. To measure all exchange rate 

TABLE 1: Summary statistics

Currency 
Code Currency

Mean 
(×100)

Std. 
Dev. 

(×100)
Median 
(×100)

Min 
(×100)

Max 
(×100) Skewness Kurtosis

Jarque-
Bera ρ(1)

Float 
Date

AU/US Australian Dollar -0.03 3.23 0.05 -18.48 10.55 -1.14 5.87 774 0.05 12/1983

CN/US Canadian Dollar 0.00 1.81 -0.03 -13.42 8.08 -0.59 7.92 1251 -0.02 05/1970

EU/US Euro -0.04 2.98 0.06 -10.79 9.12 -0.15 0.85 16 0.05 Note #

JP/US Japanese Yen 0.29 3.31 0.00 -10.71 15.54 0.43 1.65 68 0.02 01/1973

NZ/US N. Zealand Dollar -0.09 3.44 0.03 -24.85 13.06 -1.17 8.62 1555 0.03 03/1985

SW/US Swiss Franc 0.31 3.54 0.18 -14.83 14.19 0.10 1.28 33 0.03 08/1971

SE/US Swedish Krona -0.07 3.17 0.14 -16.99 9.08 -0.74 3.22 245 0.11 11/1992

UK/US British Pound -0.10 2.98 -0.07 -13.12 13.61 -0.22 1.91 75 0.09 06/1972

notes: The currency values are expressed as FC/USd, where FC is a foreign currency such as the Australian dollar. Jarque-bera statistics for normality are all significant at the 5% level. 
The samples are monthly returns from January 1972 to december 2010. note # denotes the German deutschemark float date was march 1973 and the returns in this study reflect the German 
deutschemark from January 1972 to 31 december 2001 and the euro from 1 January 2002 to december 2010.
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movements in US dollars, we express the spot rate of each 
market as a foreign currency/US dollar rate. This ensures 
that all fluctuations in every spot market are expressed as 
a US dollar return. The summary statistics in Table 1 show 
that the mean returns vary across currencies with the 
Swiss franc reporting the highest mean return of 0.31 per 
cent per month and the British pound with the lowest at 
-0.10 per cent per month. The large Jarque-Bera statistics 
signify the rejection of the null hypothesis of normality. 
Finally, the first-order autocorrelation coefficients vary 
across currencies, with almost all of them less than 0.11 
indicating that the currency returns are either weakly 
serially correlated or uncorrelated. 

Analysis and results
We employ regression analysis to test the monthly effect 
hypothesis. First, we investigate whether the currency 
returns of each month are significantly different from zero. 
The regression model is specified as: 

12

j=1
Ri,t = Σ βi,jDj,t+εi,t,     

(2)

where Dj,t is a dummy variable taking a value of one for 
month j and zero otherwise, j=1 (January), 2 (February),  
12 (December), βi,j is a regression coefficient to be 
estimated and εi,t is an error term. 

The results in Table 1 show that the returns are not normal 
and, for some currencies, the autocorrelation coefficients 
are greater than 0.10, therefore, we employ the Newey-
West (1987) heteroskedasticity and autocorrelation 
consistent robust standard errors with 12 lags. The 
regression results are reported in Table 2. 

We present the mean returns of the eight currencies 
of each month (from January to December) and their 
associated standard errors of their means in Table 2. We 
also report the mean and median returns, the number of 
(statistically significant) positive and negative returns of 

TABLE 2: Mean returns in different months

Currency 
Code Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
AU -0.193 -0.103 -0.117 0.368 -0.165 -0.163 -0.162 -0.418 -0.050 -0.056 -0.143 0.810*

(0.421) (0.615) (0.483) (0.447) (0.517) (0.339) (0.497) (0.398) (0.638) (0.618) (0.596) (0.474)

CN -0.271 0.042 0.031 0.512 0.204 -0.119 -0.138 -0.089 0.418 -0.192 -0.406 0.030

(0.235) (0.244) (0.283) (0.325) (0.314) (0.240) (0.295) (0.261) (0.310) (0.403) (0.291) (0.189)

EU -1.809** 0.171 -0.287 -0.050 -0.449 -0.057 0.208 -0.245 0.847* 0.088 -0.150 1.267**

(0.456) (0.458) (0.537) (0.397) (0.467) (0.437) (0.482) (0.354) (0.442) (0.510) (0.500) (0.452)

JP -0.639 0.614 0.202 0.213 0.001 0.318 -0.015 0.476 0.806* 0.830 0.081 0.587

(0.427) (0.564) (0.644) (0.453) (0.498) (0.465) (0.504) (0.480) (0.414) (0.640) (0.622) (0.550)

NZ -0.367 0.199 -0.276 0.683* -0.493 -0.194 -0.812 -0.815 0.220 0.066 0.229 0.473

(0.503) (0.431) (0.596) (0.392) (0.529) (0.363) (0.733) (0.677) (0.568) (0.558) (0.435) (0.591)

SW -1.547** 0.475 -0.140 -0.017 0.052 0.502 0.607 0.122 1.630** 0.221 0.042 1.733**

(0.535) (0.612) (0.607) (0.510) (0.469) (0.525) (0.559) (0.433) (0.467) (0.581) (0.631) (0.600)

SE -1.203** -0.048 0.072 0.469 -0.304 -0.179 0.191 -0.621 0.813 -0.247 -0.709 0.933**

(0.436) (0.478) (0.467) (0.411) (0.473) (0.439) (0.512) (0.403) (0.541) (0.672) (0.621) (0.408)

UK -0.713* -0.410 0.083 0.422 -0.293 -0.326 0.513 -0.579* -0.368 0.153 -0.331 0.595

(0.413) (0.414) (0.587) (0.384) (0.484) (0.512) (0.443) (0.349) (0.462) (0.603) (0.493) (0.436)

# with +ve 
returns (# 
significant)

0 (0) 5 (0) 4 (0) 6 (1) 3 (0) 2 (0) 4 (0) 2 (0) 6 (2) 5 (0) 3 (0) 8 (4)

# with -ve 
returns (# 
significant)

8 (4) 3 (0) 4 (0) 2 (0) 5 (0) 6 (0) 4 (0) 6 (1) 2 (0) 3 (0) 5 (0) 0 (0)

Mean -0.368 0.118 -0.054 0.274 -0.181 -0.027 0.049 -0.227 0.207 0.108 -0.173 0.421

Median -0.319 0.107 -0.043 0.368 -0.229 -0.141 0.088 -0.245 0.220 0.077 -0.147 0.530
notes: The currency values are expressed as FC/USd, where FC is a foreign currency such as the Australian dollar. mean returns and their associated standard errors of mean are expressed in 
percentages. mean returns which are statistically significant different from zero at the 5% and 10% levels are denoted with ** and *, respectively. The samples are monthly, starting from January 1972 
and ending in december 2010. ‘# with +ve (# significant)’ and ‘# with –ve (# significant)’ refers to the number of positive (statistically significant) and negative (statistically significant) returns, 
respectively. 

There are four currencies with statistically 
significant positive monthly returns in 
December (au, eu, sW, se) and four 
currencies (eu, sW, se and uK) with 
statistically significant negative returns  
in January. 
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the currencies in each month in the bottom four rows of 
Table 2. Table 2 clearly shows that December (January) 
has the highest (lowest) average and median returns, 
with eight out of eight currency returns reporting positive 
(negative) returns in December (January). 

There are four currencies with statistically significant 
positive monthly returns in December (AU, EU, SW, SE) 
and four currencies (EU, SW, SE and UK) with statistically 
significant negative returns in January. Table 2 also 
shows that all eight currencies report a positive return in 
December and a subsequent negative return in January. 
If we take the Swiss franc as an example, on average, 
it appreciates against the USD by 1.733 per cent in 
December and then depreciates 1.547 per cent in January. 
For other months, some might display a certain return 
pattern (e.g. September) but no other seasonality is as 
significant as in December and January.

Second, we investigate whether the return of each month 
is statistically different from the average return of the 
other 11 months of the year. The regression model is 
specified as:  

Ri,t = αi,j+βi,jDj,t+εi,t,    (3)

where αi,j is an average return on the currency in the 

months other than month j. βi,j measures the difference of 
returns on month j of currency i from the returns on other 
months than month j. Table 3 reports the empirical results.

The statistics in Table 3 generally agree with the previous 
findings in Table 2. The average currency return in 
December is 0.323 percentage points higher than other 
months while January is 0.360 percentage points lower 
than other months. Among the eight currencies, there 
are five with a significant positive December effect (AU, 
EU, SW, SE, UK) and four (EU, SW, SE, JP) showing a 
significant negative January effect. As an example, the 
Swiss franc return in December is 1.556 percentage 
points higher than months other than December while 
its January return is 2.022 percentage points lower 
than months other than January. Table 3 also shows a 
September effect. Six currencies exhibit higher September 
returns than other months and half of them are statistically 
significant.

As a final test of robustness in these results, we conduct 
a joint test of monthly seasonality using the following 
system of equations:

TABLE 3: Tests of mean differences

Currency 
Code

Jan –    
Non 
Jan

Feb –    
Non 
Feb

Mar – 
Non 
Mar

Apr – 
Non 
Apr

May –  
Non 
May

Jun –   
Non 
Jun

Jul –   
Non 
Jul

Aug –  
Non 
Aug

Sep – 
Non 
Sep

Oct –   
Non 
Oct

Nov –  
Non 
Nov

Dec – 
Non 
Dec

AU -0.175 -0.076 -0.092 0.437 -0.145 -0.142 -0.141 -0.421 -0.019 -0.025 -0.121 0.920*

(0.467) (0.612) (0.495) (0.458) (0.540) (0.380) (0.537) (0.421) (0.629) (0.620) (0.628) (0.514)

CN -0.298 0.043 0.032 0.556 0.220 -0.131 -0.153 -0.099 0.455 -0.211 -0.445 0.031

(0.258) (0.251) (0.277) (0.354) (0.327) (0.261) (0.321) (0.269) (0.297) (0.401) (0.294) (0.229)

EU -1.932** 0.229 -0.271 -0.012 -0.448 -0.020 0.270 -0.225 0.967** 0.139 -0.121 1.424**

(0.428) (0.465) (0.576) (0.382) (0.515) (0.417) (0.479) (0.398) (0.452) (0.527) (0.519) (0.460)

JP -1.013** 0.354 -0.095 -0.083 -0.315 0.031 -0.332 0.203 0.564 0.590 -0.228 0.324

(0.418) (0.602) (0.653) (0.492) (0.562) (0.447) (0.505) (0.505) (0.400) (0.654) (0.672) (0.566)

NZ -0.302 0.316 -0.202 0.844** -0.439 -0.113 -0.788 -0.790 0.339 0.171 0.348 0.615

(0.532) (0.456) (0.624) (0.424) (0.540) (0.347) (0.725) (0.686) (0.542) (0.574) (0.468) (0.633)

SW -2.022** 0.183 -0.487 -0.353 -0.278 0.213 0.328 -0.201 1.444** -0.094 -0.289 1.556**

(0.504) (0.594) (0.663) (0.531) (0.528) (0.511) (0.552) (0.483) (0.488) (0.625) (0.677) (0.612)

SE -1.236** 0.024 0.154 0.588 -0.256 -0.119 0.284 -0.602 0.963* -0.194 -0.697 1.093**

(0.448) (0.472) (0.529) (0.440) (0.518) (0.438) (0.532) (0.455) (0.513) (0.647) (0.625) (0.421)

UK -0.663 -0.333 0.204 0.574 -0.205 -0.242 0.674 -0.518 -0.287 0.281 -0.247 0.763*

(0.449) (0.450) (0.624) (0.405) (0.506) (0.507) (0.449) (0.368) (0.457) (0.605) (0.510) (0.442)

# with +ve 
returns (# 
significant)

0 (0) 6 (0) 3 (0) 5 (1) 1 (0) 2 (0) 4 (0) 1 (0) 6 (3) 4 (0) 1 (0) 8 (5)

# with -ve 
returns (# 
significant)

8 (4) 2 (0) 5 (0) 3 (0) 7 (0) 6 (0) 4 (0) 7 (0) 2 (0) 4 (0) 7 (0) 0 (0)

Mean -0.360 0.093 -0.095 0.244 -0.233 -0.065 0.018 -0.332 0.210 0.082 -0.225 0.323

Median -0.300 0.113 -0.094 0.437 -0.267 -0.116 0.065 -0.323 0.339 0.057 -0.238 0.324

notes: The currency values are expressed as FC/USd, where FC is a foreign currency such as the Australian dollar. mean returns and their associated standard errors of mean are expressed in 
percentages. mean differences which are statistically significant different from zero at the 5% and 10% levels are denoted with ** and *, respectively. The samples are monthly, starting from January 
1972 and ending in december 2010. ‘# with +ve (# significant)’ and ‘# with –ve (# significant)’ refers to the number of with positive (statistically significant) and negative (statistically significant) 
returns, respectively. 
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Ri,t = αi,+βDj,t+εi,t, i = 1,…,8    (4)

where i denotes a foreign currency ranging from the 
Australian dollar to the British pound. We simultaneously 
estimate eight equations. We constrain the slope 

coefficients (β) to be the same across all currencies for 

cross-sectional consistency, but allow the intercept αi to 
differ across the various currencies. We use the seemingly 
unrelated regression (SUR) method to estimate the 
system of equations. The SUR uses a weighted least-
squares method that allows us to place constraints on 
the coefficients across these equations. We compute 
Newey and West (1987) standard errors for the parameter 
estimates in order to account for heteroskedasticity, 
autocorrelation and the contemporaneous cross-
correlations in the errors from the different equations.

The results of the systems of equations are reported in 
Table 4. As the standard error of the beta coefficient 
for the Canadian dollar in the December dummy is far 
larger than the coefficient, to obtain a consistent result, 
we exclude the Canadian dollar from the SUR estimation. 
We also test whether the December–January effect has 
changed in the second half of the sample period. We add 
a dummy variable, D1996, which takes the value of 1 after 
1996, and 0 otherwise. The results in Table 4 support the 
existence of the December–January effect. Taking Model 
[4] for example, the December return is significantly 
positive (0.673 per cent) while the average January return 
over the six currencies is significantly negative (-0.668 per 

cent). Interestingly, the results in Table 4 show that the 
two returns offset each other. In other words, the gain in 
December is offset by the subsequent loss in January. The 
dummy variable D1996 in Table 4 is statistically insignificant 
and therefore fails to find a significant structural change 
in 1996. Put simply, the December–January effect is 
persistent over the long-term and has not changed across 
the 1972–2010 sample period. Overall, these findings 
suggest that hedgers, arbitrageurs and speculators can 
benefit from a (i) long foreign currency / short USD 
exposure in December and (ii) short foreign currency / 
long USD exposure in January, in the respective currencies 
outlined in this study.

As a final check of verification, we recalculate Tables 2 
and 3 for a shorter 1985 to 2010 time period to remove 
any effect of major global currency adjustments from the 
former Bretton Woods and Smithsonian fixed rate regimes 
(1944–1973) to the current day floating rate and ‘dirty 
float’ regimes. The results of the shorter 1985–2010 data 
sample reveal the same findings with the exception of the 
Australian dollar which was found to remain positive and 
economically significant in December, but was statistically 
insignificant. All other statistically significant monthly 
returns remain persistent in the shorter 1985–2010 sample 
period. These additional tests are available on request 
from the authors. Overall, we can conclude that the 
December–January seasonality effect for these respective 
currencies remains persistent in today’s flexible exchange 
rate markets.

TABLE 4: Joint tests of mean differences

Model
Coefficient

Std Error
D1 D9 D12 D1*D1996 D12*D1996

[1] β -0.715**

Std.Err (0.313)

[2] β 0.141

Std.Err (0.343)

[3] β 0.717**

Std.Err (0.343)

[4] β -0.668** 0.673*

Std.Err (0.313) (0.344)

[5] β -0.660* -0.148

Std.Err (0.376) (0.653)

[6] β 0.805** -0.230

Std.Err (0.389) (0.685)

notes: d1 is the January dummy, and d12 is the december dummy, d1996 is the dummy taking the value of 1 after 1996, and 0 otherwise. The system is estimated by SUr where seven currencies 
are in the systems (Canadian dollar is excluded). The currency values are expressed as FC/USd, where FC is a foreign currency such as the Australian dollar. The coefficients and their associated 
standard errors are expressed in percentages. Coefficients which are statistically significant different from zero at the 5% and 10% levels are denoted with ** and *, respectively. The samples are monthly, 
starting from January 1972 and ending in december 2010.  
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Conclusion
The findings from this study shine new light on the 
monthly seasonality of FX returns. Three tests of monthly 
seasonality were estimated on the returns of eight major 
currencies (against US dollar) from January 1972 to 
December 2010. We show that a number of currencies 
exhibit significantly higher returns in December than in 
other months. Interestingly, the higher returns of these 
foreign currencies are reversed with significant negative 
returns in January. The evidence presented in this paper 
provides important information to market participants 
including hedgers, arbitrageurs and speculators.  

Industry professionals interested in these calendar  
effects may seek to identify the source of this FX 
seasonality in the months of December and January. 
Important indicators such as terms of trade statistics, 
monthly capital flows with the United States or other  
economic/financial statistics may provide new information 
in better understanding the dynamics of this seasonality 
effect. We leave this future empirical work for others. ■
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