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Introduction 
Financial investors and market players disagree 
whether the foreign exchange (FX) market can be 
considered an independent asset class in line with 
equities and bonds, or whether FX should instead 
be considered an unpleasant or welcome conse-
quence of investments in assets in foreign curren-
cies - i.e. a risk factor associated with investment 
in foreign assets. FX lacks some of the basic char-
acteristics typical for traditional asset classes.  

 No principal is established with owner-
ship of an expected cash flow. 

 Basically, it is a zero-sum game for the 
isolated FX transactions.  

 There is no expected return in connection 
with persistent unilateral exposure in for-
eign currency. 

Also a series of analyses, including Meese and 
Rogoff (1983), conclude that FX movements can 
be described by a Random Walk rather than by fi-
nancial models, which also makes it challenging 
to classify FX as an independent asset class.  

 
However, merely because FX does not meet the 
above descriptive characteristics, it does not rule 
out that investors may expect to be compensated 
for systematically assuming risks in the FX mar-
ket. There are well-documented and well-founded 

investment strategies for FX based on distinct 
sources of return that are unique for the FX market. 
Carry is the most important one, but, for instance, 
there are also Value and Momentum. On the basis 
of these systematic investment strategies, inves-
tors may hold justified expectations of a positive 
return over time. That is a key element in the 
characteristics of an asset class and to us the core 
element in the perception of FX as an independent 
asset class. Whether the reward from these strat-
egies are based on risk premiums or anomalies 
(excess return without assuming further risk) is 
still being debated by academics and practition-
ers - even though consensus tends towards the 

risk-based explanation. We use the term 'source 
of return', which covers investment strategies 
based on both a risk premium and an anomaly.  
 
The rationale behind sources of return in the FX 
market is based on the very structure of the FX 
market. The FX market differs from the equity and 
bond markets inasmuch as there are material 
market players who do not act with the intention 
to make investments, but instead with the inten-
sion to do hedging - in line with the players on the 
commodity market. In other words, players in the 
FX market are less homogeneous than the ones, 
for instance, in the equity market, and the wide-
spread hedging activity and transferring of risk 
form the basis for the existence of sources of re-
turn in the FX market.   
 
In this paper, we focus on Carry as the key invest-
ment strategy in the FX market and moreover the 
strategy that has been analysed most by academ-
ics. First we review a number of the explanations 
that lie at the bottom of the source of return - 
risk-based explanations, investor behaviour and 
macro-economic explanations. Then we look at re-
turn characteristics through simple approaches to 
the implementation of Carry, followed by a sec-
tion focusing on risk and portfolio properties. 
 

What is FX Carry? 
A Carry strategy is based on the fact that the the-
ory behind the interest rate parity (uncovered) 
does not work in practice - at least not in the 
short and the medium terms. Therefore, investors 
have historically been able to obtain an attractive, 
risk-adjusted return by buying (long) high-yielding 
currencies and selling (short) low-yielding curren-
cies. The theory of interest rate parity states that 
FX movement should even out investors' returns 
on the interest rate differential, but historically 
this has not been the case.  

 



 
 

Jyske Capital 
FX Carry – distinct source of return in the FX market 

 

  
This white paper is exclusively targeted at professional investors     2 

 

Underlying explanation and rationale  

Risk-based explanations 
A number of analyses conclude that the return on 
Carry is a reward for risk - on the other hand, there 
is widespread disagreement about the kind of risk 
that explains the return.  Neither classic theories 
of exchange rate fixing nor widespread capital 
market models such as CAPM, C-CAPM or Fama 
and French’s three-factor model 
are successful in explaining Carry, and therefore 
classification of Carry as a 'thoroughbred risk pre-
mium' is a challenge1. Christiansen, Ranaldo and 
Söderlind (2011) make up for the lack of success 
explaining Carry through classic risk factors by 
making exposure to risk factors dependent on the 
risk level in the FX market. They demonstrate an 
improved correlation between Carry and the de-
velopment in the equity and bond markets, but 
primarily so when the correlation depends on the 
development of the volatility in the FX market. 
Hence the correlation between equities and bonds 
seems to be most obvious during periods of wide-
spread risk aversion in the financial markets, 
which also appears from Doskov and Swinkel's 
empirical analysis (2015) of the period 1900-
2012.  Likewise, Carry shows a negative correla-
tion with the movements in VIX, which indicates 
a correlation between risk aversion and negative 
return on Carry2.  
 
A branch of academic studies explains exchange 
rate movements on the basis of factors within the 
FX market. Lustig, Roussanov and Verdelhan 
(2011) explain exchange rate movements through 
a Carry factor and a Dollar factor (the average rel-
ative return to USD). Menkhoff et al. (2012) also 
explain the exchange rate movements through 
two factors, but in addition to the Dollar factor, 
volatility is used as an explaining factor instead of 

                                                                 
 
1 Burnside (2012) Carry Trades and Risk and Ilmanen (2012) p. 283 
2 Brunnermeier, Nagel and Pedersen (2008) 
3 The term depends, among other things, on whether the analysis is based on a 'crash' in the analysis period or on expectations of a big crash (out-of-sample). 
Therefore the term 'peso problem' (due to the Mexican peso's peg to USD in the 1970s with, at the same time, considerable differences between short-term inter-
est rates). Burnside, Eichenbaum, Keshchelski and Rebelo (2011) prefer 'peso problem', while Brunnermaier, Nagel and Pedersen analyse on the basis of (in-sam-
ple) crash risk. 

Carry. In addition, Menkhoff et al (2012) demon-
strate strong correlation between the factors 
Carry and Volatility. The method of both analyses 
is similar to Fama and French's approach to the 
three factor model in the equity market, where fo-
cus is on the statistical significance of the factors 
and to a lesser degree on the rationale behind the 
factors. The models demonstrate attractive quali-
ties to predict exchange rate movements, but do 
not explain directly which risks drive the return on 
Carry. Moreover, that volatility and Carry corre-
late does not come as a surprise when Carry has a 
negative correlation with general risk aversion, cf. 
the aforementioned analyses. Moreover, it is 
worth pointing out that while capital market mod-
els and factor models for the equity market can-
not explain exchange rate movements, the factors 
for the FX market are not able to explain the de-
velopment in the equity market. 
 
The poor ability of the capital market models to 
explain Carry leaves many practitioners and aca-
demics with tail risk as the primary explanation, 
because here it seems there is a reasonable ra-
tionale as well as statistical significance. How-
ever, there are various approaches to the under-
standing of this tail risk, defined, for instance, as 
crash risk or the peso problem3. Common to both 
of them is the effect of the risk of a large loss, yet 
with a low probability that it will happen. Both 
Burnside et al (2011) and Jurek (2014) demon-
strate, however, that historically tail risk has not 
been able to explain the full return of Carry. Based 
on the above and similar analyses of other asset 
classes, Ilmanen (2012) concludes that a part of 
the 'unexplained return' can be attributed to in-
vestors generally claiming a high premium on as-
set classes and investment strategies that deliver 
negative returns in periods where risk aversion 
among investors is very high. Carry belongs to 
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this type of strategies that in addition to a pre-
mium related to tail risk bear a premium for non-
diversifiable risk/systematic risk.  
 

Investor behaviour 
Closely related to crash risk is investor behaviour. 
Brunnermeier, Nagel and Pedersen (2008), among 
others, demonstrate a correlation between the re-
turn on Carry and investors' appetite on Carry: 
when, on an on-going basis, investors build up 
Carry positions, they help to drive the return, but 
they also contribute to increasing risk of a crash, 
as there may be a 'queue at the exit' when all 
Carry positions are to be closed in a short period 
of time. For instance, the popularity of Carry in-
creased in the noughties, and increasing exposure 
boosted the return until the market turned in 
2007. However, according to Ilmanen (2012), the 
return on Carry cannot solely be explained by the 
building up of Carry positions as a positive return 
on Carry has been obtainable even when the tail 
risk is hedged through options as in the above-ref-
erenced analysis by Burnside et al (2011) and Ju-
rek (2014).  Also, Ilmanen (2012) points out that 
the Great Moderation from the mid-80s and until 
the financial crisis - with fewer and less consider-
able crashes in the FX market than previously - 
may have had the effect that market players un-
derestimated crash risk.  
The mix of the underlying risks behind Carry is un-
doubtedly complex, and it is very difficult to sepa-
rate the reward associated with tail risk, non-di-
versifiable risk and investor behaviour. No matter 
which explanation carries the heaviest weight, 
there will always be players in the FX market who 
will benefit most by paying an insurance premium 
to the players who are willing to assume the risk.  
 

Macroeconomic and fundamental circum-
stances 
The above comments on the underlying risks as-
sociated with Carry were based on the needs and 
the appetite of the market players to pay an insur-
ance premium to obtain protection against large 
and small exchange rate fluctuations. Another 

branch of the studies of Carry expands the under-
standing of the fundamental explanations of in-
terest rate differentials and the strengthening 
and weakening of exchange rates based on mac-
roeconomic circumstances.  For instance, Della 
Corte, Riddiough & Sarno (2015) demonstrate cor-
relation between trade balance deficits and the 
risk of weakening of the currency of the country in 
question. Dahlquist & Hasseltoft (2015) demon-
strate correlation between the economic progress 
of the countries, based on eight macroeconomic 
variables and Carry. Economies with preceding 
high growth and ensuing rising inflation pursue a 
tighter monetary policy (higher interest rates) 
than countries with slow economic growth.  
 
The fundamental explanations of interest-rate dif-
ferentials and hence Carry are intuitively easy to 
understand and relate directly to macroeconomic 
risks. Moreover, the above analyses may be rele-
vant with a view to finding the optimal implemen-
tation of Carry. Dahlquist & Hasseltoft (2015) 
achieves, for instance, a higher coefficient of de-
termination based on the eight macroeconomic 
indicators than a classic Carry factor as explana-
tion of the exchange rate movements - even when 
controlled for momentum and value.  

Explanation of return characteristics  

In the following section, we explain through own 
calculations the return characteristics in connec-
tion with Carry. We use various simple ap-
proaches to the implementation, illustrated on 
the basis of USD, JPY and EUR as base currencies - 
however, the results for JPY and EUR are only 
shown in Appendices B, C, D and E.  
 

Data and method of calculation 
We calculate Carry on the basis of monthly obser-
vations of spot and forward rates for the period 
end-January 1999 to end-February 2016 on a cur-
rency universe consisting of G10 currencies: USD, 
CAD, AUD, NZD, JPY, CHF, GBP, EUR, SEK, NOK. 
Moreover, we make calculations on the basis of an 
expanded G10 universe including MXN, HKD and 
DKK as well. Data sources are shown in Appendix 
A. 
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Calculation of the return on a given currency pair 
is based on 1-month forward contracts. At the end 
of each month, a 1-month forward contract is 
concluded, where currency is bought against the 
sale of the base currency, the starting point being 
a fictitious principal of 100 in the base currency. 
At the expiry of the forward contract, 
gains/losses are calculated at the current spot 
rate, and gains/losses are added to the principal, 
and then another 1-month forward contract is 
concluded buying currency against the sale of 
base currency with the new principal, and so on. 
Hence the return is the result of a lasting long po-
sition in the given currency against the base cur-
rency with on-going roll-overs of 1-month forward 
contracts. Spot and forward rates are expressed 
as the number of currency units per unit of base 
currency. If USD is the base currency or the settle-
ment currency, spot and forward rates are ex-
pressed as units of currency per USD 1 - for in-
stance, number of GBP per 1 USD (note this devi-
ates from the normal notation, and that the base 
currency (or settlement currency) refers to the 
currency in which loss or gain is calculated - here 
USD, JPY and EUR). The dynamic strategies use 
forward differences (forward premium/discount) 
to rank the currencies. The forward difference is 
the difference between the forward rate and the 
current spot rate. By a relative forward difference 
is understood the difference between the forward 
rate and the spot rate relative to the spot rate.  
 
The return for a given month, running from the 
time t to t+1, is calculated as (Tt-St+1)/St+1, where 
Tt is the forward rate a time t payable at time t+1, 
and St+1 is the spot rate at time t+1 (1 month after 
time t). All calculations are Excess Return calcula-
tions. Hence no interest is paid on the cumulative 
return in the base currency representing the 
'physical' cash flow.  Calculations are made before 
trading costs, and also, new forward outrights are 
settled and concluded at the same rate at each 
end-month observation.  
The most important difference from other anal-
yses is that we solely apply observed forward 

rates and spot rates when making the calcula-
tions, whereas most other analyses apply short-
term interest rates.  
 
 

Example of calculation 
As an example, the spot rate for AUD per USD is at 
a point in time in the data set at 1.3646 (0.7328 
in the conventional notation), and at the same 
time the 1-month forward rate is observed at 
1.3661 (the AUD yield is higher than the USD 
yield). A month later, at the settlement of the for-
ward outright, a spot rate at 1.3189 is seen (AUD 
strengthened over the month) and the gain for the 
month is, from the USD perspective, (1.3661-
1.3189)/1.3189 = 3.58%. 

 

Static exposure 

To 'catch' the source of return – independent of a 
continuous interest rate differential for a given 
currency pair – takes investment strategies that 
express Carry through dynamic adjustments and 
rebalancing of a portfolio. We think however it 
would be informative briefly to illustrate the 
static exposure for the individual currency pairs 
as an introduction to the dynamic strategies be-
low. The cumulative return for the selected high-
yielding currencies with lasting long-term expo-
sure to USD is shown in chart 1, and the results 
for other currency pairs against USD as well as JPY 
and EUR can be seen in Appendix B. As can be 
seen, some currency pairs (AUD and NZD) meas-
ured over the entire analysis period yielded a not 
inconsiderable risk-adjusted return against JPY 
and EUR, in particular. Exactly these Carry curren-
cies have consistently yielded a higher interest 
than USD, JPY and EUR and are for the same rea-
son also included - for long periods - in the subse-
quent dynamic investment strategies. Except for 
the above-mentioned high-yielding currencies the 
cumulative returns fluctuate, as expected, around 
zero (zero-sum game) and also with considerable 
a return variation and drawdown.  
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Chart 1: Returns on selected Carry currencies   

 
Source: Jyske Bank and Bloomberg, own calculations 

 

Dynamic strategies  
We have chosen to calculate Carry via two differ-
ent dynamic implementation methods.  
 
Absolute strategy: Based on a given base cur-
rency, forward contracts with a term of 1 month 
are, at the end of each month, concluded with a 
long position in the currencies for which the for-
ward difference is positive (forward rate is higher 
than the current spot rate seen from the base cur-
rency). Each forward outright is weighted equally, 
and at expiry losses and gains are calculated, and 
then again equally weighted forward outrights are 
entered with a long position in currencies with a 
positive forward difference against base curren-
cies now based on a principal to which is added 
the realised loss/gain. If no currency trades with 
a positive forward difference in the month in 
question, no transactions are entered (0 
gain/loss). This strategy is characterised by a 
continuous negative position in a base currency 
and reflects the direct and absolute sustainability 
of the uncovered interest rate parity. 
 
Relative strategy: Based on a given base cur-
rency, forward contracts are each month con-
cluded with long positions in the three currencies 
that have the largest positive/least negative rela-
tive forward difference against the base currency, 
and likewise forward contracts are concluded with 
short positions in the three currencies that have 
the least positive/largest negative relative for-
ward difference against the base currency. The 

forward outrights chosen are weighted equally, 
and at expiry losses and gains are calculated, and 
then again forward outrights are entered based 
on a principal to which is added the realised 
loss/gain.  There are no positions in the base cur-
rency - bought and sold positions in the base cur-
rency offset each other. This implementation cor-
responds to a frequently used implementation 
form in several indices from leading investment 
banks, where, for instance, the well-known Carry 
index from Deutsche Bank ranks after 3-month LI-
BOR rates. The strategy reflects the relative sus-
tainability of the uncovered interest rate parity ir-
respective of the underlying interest-rate level in 
the base currency.  

Absolute strategy 

Table 1: 
Key ratios (%) G10 universe 

Return, annualised  2.0 

Standard deviation 10.0 

Sharpe ratio 0.20 

Maximum loss -27.1 

Source: Jyske Bank and Bloomberg, own calculations 

Chart 2: Absolute strategy 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
The strategy delivers a slightly positive return and 
Sharpe ratio as well as a considerable drawdown, 
cf. table 1 and chart 2. The return is, of course, af-
fected by positions in AUD and NZD, but in up to 
two thirds of the analysis period the return is gen-
erated by five or more currency pairs. As seen in 
Appendix C, considerably better absolute and risk-
adjusted results were generated for EUR and JPY, 
but on average the interest-rate differential be-
tween USD and the other currencies is over the 
analysis period also smaller than for EUR and JPY 
respectively.  
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With a continuous sold position in the same cur-
rency, there is a risk that only a part of the uni-
verse will come into play in connection with re-
turns generation. Moreover, the strategy falls vic-
tim to strong, unilateral strengthening of the base 
currency - for instance, the role of JPY and USD as 
'safe havens', which is reflected clearly in strong 
drawdowns.  
The continuous return on the strategy with on-go-
ing rebalancing of positions depending on 
whether there is a positive forward difference or 
not indicates that the uncovered interest rate par-
ity does not hold firm.  

Relative strategy 

Table 2:  
Key ratios (%) G10 universe 

Return, annualised  4.5 

Standard deviation 8.1 

Sharpe ratio 0.56 

Maximum loss -26.2 

Source: Jyske Bank and Bloomberg, own calculations 
 

Chart 3: Relative strategy 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
The calculations shown in table 2 and chart 3 are 
based on the relative strategy model, where the 
permanent short position in the base currency is 
eliminated4. The return on the relative strategy 
for USD, and as well as for JPY and EUR, is over the 
analysis period more attractive than that of the 
absolute approach. Sharpe ratio is attractive, but 
on the other hand with a considerable drawdown 
in line with equities - if the volatility of the Carry 

                                                                 
 
4 Calculations for JPY and EUR can be seen in Appendix C. 
5 Volatility adjustment on the basis of 3 years' look back. 
6 We restrict ourselves to the addition of these three currencies to ensure sufficient data quality. Results for JPY and EUR can be seen in Appendix E. 

strategy is leveraged to correspond with the vola-
tility on equities5. It is not surprising that the rel-
ative strategy is superior to the absolute strategy 
in respect of the risk-adjusted return because the 
diversification possibilities are improved in the 
relative strategy and the short positions now con-
tribute to the returns generation. Likewise, an ad-
ditional improvement of the risk-adjusted return 
is achieved when the universe is expanded with 
MXN, DKK and HKD6, cf. table 3 and chart 4. Con-
trary to what is offhand expected, this cannot 
solely be attributed to MXN due to the large inter-
est rate differential (according to Appendix B, 
MXN is less attractive than AUD and NZD). On the 
other hand, it is chiefly the dynamic approach 
with an expanded set of investment possibilities 
that increases the return.  
It should also be noted, that irrespective of which 
implementation model we choose, positive re-
turns and Sharpe ratios are achieved – yet not 
equally attractive – which adds to the confidence 
that Carry is a persistent source of return in the 
FX market. 
 
Table 3: G10 expanded 

Key ratios (%) G10 expanded universe 

Return, annualised  5.6 

Standard deviation 8.6 

Sharpe ratio 0.65 

Maximum loss -27.4 

Source: Jyske Bank and Bloomberg, own calculations 
 

 
Chart 4: Relative strategy (G10 Expanded) 

 
 Source: Jyske Bank and Bloomberg, own calculations 
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In the following, the relative Carry strategy on the 
basis of USD is applied to the G10 universe (table 
2 and chart 3). 

Comment on the return 

Generally, the results described on the preceding 
pages correspond to the results achieved by 
Dahlqvist & Hasseltoft (2015) and NBIM Working 
Paper 03/2014 (2014) with Sharpe ratios of al-
most 1.0 and 0.6. The latter refers to results for 
1999-2013, very much in line with our results for 
the same period. Moreover the NBIM Working Pa-
per (2014) gives an overview of selected analyses 
reporting Sharpe ratio in the range of 0.5-1. Dos-
kov & Swinkels (2015) review the return on Carry 
all the way back from 1900 and achieve a Sharpe 
ratio between 0.2 and 0.4, which is in line with 
equities in the long term. Also, Ilmanen (2012) 
calculates a Sharpe ratio of 0.51 for the long pe-
riod 1953-1982. 
 
The fact that we achieve a return and a Sharpe ra-
tio at the low end can be attributed to our analy-
sis period beginning and ending later, and there-
fore the financial crisis and the subsequent years 
will Carry a higher weight in our data. In our anal-
yses, a considerable part of the return is gener-
ated in the period up to the financial crisis, while 
the return subsequently was weaker. From the be-
ginning of the analysis period and until the end of 
2008, for instance, the average annual return is 
6.2%, while the average return for the remaining 
part of the analysis period amounts to 4.8%. The 
below chart 5, showing the development of the 
36-month rolling Sharpe ratio, also depicts a fall-
ing trend of the risk-adjusted return. In that con-
text, it is worth noticing the development of the 
average interest rate differential between typical 
Carry currencies and funding currencies. 
 
Chart 6 shows a clear coincidence between the 
weaker realised return over the period after the fi-
nancial crisis, where the interest-rate difference 
is considerably lower.   

                                                                 
 
7 3-month implied volatility of 9 key currency pairs (primarily USD pairs) – Deutsche Bank 

The correlation is intuitively simple, but the inter-
est rate differential is not the only factor defining 
the return opportunities of Carry over a given pe-
riod. As Ilmanen (2012) points out, in particular 
the volatility of spot rates will also determine the 
”opportunity set”. For instance, we achieve a pos-
itive return on permanent long exposure of CHF 
against USD and EUR even though the forward dif-
ference has been negative over our entire analysis 
period, cf. Appendix B.   
 
Chart 5: Rolling Sharpe ratio 

 
Source: Jyske Bank, Bloomberg, own calculations 

 
Chart 6: Interest rate differential between Carry 
and funding currencies 

 
Source: Bloomberg Simple average of Carry currency: AUD, NZD, AUD, GBP, 
NOK, SEK and simple average of funding currencies: CHF, EUR, JPY. 

Risk and portfolio properties 

It is well known that Carry strategies are subject 
to major drawdowns - typically during periods of 
considerable risk aversion, where equities also 
suffer losses. This section will take a close look at  
the correlation between Carry and two risk indi-
ces: VIX and CVIX7. As stated earlier Brun-
nermeier, Nagel and Pedersen (2008) analysed 
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this correlation, but offhand it seems that return 
characteristics for Carry are different before and 
after 2008, cf. the preceding analyses of return 
characteristics. 
Also, we look at the correlation with equities, as 
this correlation is crucial for the properties of 
Carry in a traditional, balanced portfolio. The cor-
relation is also analysed in a number of articles, 
and it is interesting to look at these conclusions 
with more recent data. Charts 7a and 7b show 
concurrent observations of return on Carry and 
monthly changes in percentages in VIX and CVIX. 
 
Chart 7a: CVIX 1999-2007 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
 
Chart 7a: VIX 1999-2007 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
It is remarkable that the correlation between 
Carry and the change in VIX and CVIX increases 
noticeably from 2008 and onwards. There is no 
clear correlation between VIX and Carry in the pe-
riod up to the financial crisis. Bearing in mind 
crash risk as an underlying explanation of Carry as 

well as the previously mentioned analysis by 
Christiansen et al (2010), it is natural that the fi-
nancial crisis for a period increases the correla-
tion between equity risk and Carry, but there are 
indications that the heightened sensibility and 
risk aversion has not yet been fully eliminated. 
 
Chart 7b: CVIX 2008-2016 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
 
Chart 7b: VIX 2008-2016 

 
Source: Jyske Bank and Bloomberg, own calculations 
 
The clear correlation may be caused a greater 
awareness about crash risk on Carry or the conse-
quences of a reduced 'opportunity set', which 
means that systematic risk may have a greater 
impact. Moreover, through QE, central banks have 
had a considerable impact on risk appetite and 
price formation in respect of both FX spot rates 
and financial assets. Which explanation of the 
causes that are most important is not clear to us 
and will require further analysis.  
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The stronger sensitivity to risk aversion (VIX and 
CVIX) results in higher correlation with equities 
and hence reduced properties in balanced portfo-
lios from Carry since the financial crisis. Chart 8 
shows rolling 36-month beta and the correlation 
between equities and Carry, which emphasises 
the somewhat greater covariation and higher risk 
sensitivity of Carry in recent times.  
 
Chart 8: Correlation and Beta 

 
Source: Jyske Bank and Bloomberg, own calculations 'Carry volatility adjusted' 
is Carry leveraged up to the same level as equities based on on-going 36-month look 

back.   
 
By comparison, Doskov & Swinkels (2015) demon-
strates in their long time series analysis of Carry 
from 1900 to 2012 a correlation of 0.39 with eq-
uities. Moreover, they demonstrate that the corre-
lation between coinciding negative annual re-
turns on both equities and Carry is quite limited 
during their analysis period. 
 
The returns on Carry as well as equities are driven 
by risk premiums, and therefore the coincidence 
of negative returns is only natural in periods of 
generally strong risk aversion. Particularly in 
these periods, the portfolio properties of Carry are 
limited, but where, for instance, equities yielded a 
negative return in 2011, Carry still delivered posi-
tive returns, and vice versa in 2013.  This empha-
sises that, also after the financial crisis, Carry is 
(after all) driven by other risks than the equity risk 
premium. Appendix F shows the number of coin-
ciding monthly observations with negative re-
turns for both equities and Carry as well as the 

                                                                 
 
8 Exposure in carry is not liquidity demanding and liquidity from the reduced equity position will not carry any interest. That underestimates the return on PF2 
somewhat during the first part of the analysis period but will not affect the return considerably after the financial crisis.  

number of coinciding monthly observations with 
positive returns. In addition, returns on equities 
and Carry are shown during periods of upturns 
and downturns for equities, inclusive of the corre-
lation and coefficient of determination, and finally 
annual returns for equities and Carry are shown. 
There is no unambiguous correlation as regards 
isolated monthly observations. If, on the other 
hand, we look at the periods selected where risk-
off and risk-on are established, the returns on 
Carry and equities show the same trend, but it 
should also be noted that correlation and coeffi-
cient of determination between Carry and equities 
during these periods is not particularly strong. 
This goes to show how investors' risk appetite is 
crucial whether returns are positive or negative - 
whether through Carry or equities. 
 

Further on portfolio properties 
The NBIM Working Paper 03/2014 (2014) shows 
the value of including Carry in a standard portfo-
lio, and quite considerable additional value is ob-
tained from this during the analysis period from 
1994 to 2013. During our analysis period, Carry 
yielded an attractive risk-adjusted return but with 
a trend towards weaker returns - both absolute as 
well as risk adjusted terms - after the financial cri-
sis. In addition to weaker returns, we also demon-
strate stronger correlation with changes in VIX 
and CVIX as well as more widespread covariation 
with equities. Therefore it is interesting to look at 
the value by involving Carry in a portfolio with an 
analysis period lasting until 2016. We do that by 
putting together two simple portfolios that are re-
balanced monthly to initial weights: a portfolio 
PF1 with the allocation of 50% in bonds and 50% 
in equities and a portfolio PF2 with 50% in bonds, 
25% in equities and 25% in Carry8. We apply the 
on-going volatility-adjusted return on Carry (cf. 
note at chart 8) – therefore data start in early 
2002. 
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Table 4 shows key ratios for the two portfolios 
and also the price development is shown in chart 
9.  
 
Table 4 

Key ratios 2002-2016 PF1 PF2 

Return p.a. % 5.2 6.4 

Standard deviation % 7.6 7.0 

SR 0.69 0.91 

Maximum loss % 27.6 22.6 
Source: Own calculations   
 
Chart 9: Portfolio development 

 
Source: Own calculations 
 
We achieve a considerably improved Sharpe ratio 
and somewhat smaller maximum losses meas-
ured over the entire analysis period. The result is - 
despite the longer analysis period - very sensitive 
to the start and end time, and at first glance, the 
relative return seems solely to be driven by the 
decline in equities at about the time of the 
dot.com bubble. Therefore we have calculated the 
rolling Sharpe ratio (36 months) for the two port-
folios and the difference, as shown in chart 10. 
 
Chart 10: Sharpe ratio difference 

 
Source: Own calculations 36-month rolling Sharpe ratio 
 

Chart 10 shows that the contribution to the port-
folio from Carry is - in addition to the period after 
the IT bubble with falling equities - predominantly 
positive over the period. In recent times, the con-
tribution has, on the other hand, been considera-
bly negative.  
 

Summary 

Carry is a specific source of return in the FX mar-
ket, even though there is no academic consensus 
as to which particular risks are rewarded by Carry. 
The presence of specific sources of return is to us 
decisive in our perception of FX as an independent 
asset class.  
 
Our discussion supports the view that Carry is a 
specific source of return. Returns can be obtained 
with various approaches/models and can be ob-
tained through simple dynamic strategies based 
on various base currencies. A reasonable risk-ad-
justed return is achieved, and the correlation with 
equity risk is limited over the entire analysis pe-
riod. We do, however, generally achieve weaker 
returns and portfolio properties than comparable 
analyses, but that can in particular be attributed 
to the choice of period. The trend points towards 
weaker return generation and stronger depend-
ence on risk factors such as equity risk, VIX and 
CVIX in recent years - particularly in the very re-
cent years - which we find remarkable such a long 
time after the financial crisis. Likewise, the addi-
tional value from adding Carry to a traditional, 
balanced portfolio is quite considerable over the 
entire analysis period and comparable to other 
analysis - but the additional value over the period 
after the financial crisis is lower and very recently 
negative. 
  
The trend towards a lower degree of independ-
ence as a source of return coincides with a 
smaller interest rate differential between typical 
Carry and funding currencies. The interest rate 
differential is a considerable factor for return ex-
pectations of Carry, and the difference has been 
reduced after the financial crisis. Also, during the 
same period (and it still applies), central banks 
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are seen as a factor in the formation of expecta-
tions among investors. Further analysis are nec-
essary to determine which factor is dominant to 
explain the stronger sensitivity to general risk 
aversion in the financial markets. We only demon-
strate that there is coincidence with the smaller 
interest rate differential, which intuitively is sim-
ple and relates to the basic transfer of risk in the 

FX market: the higher the interest rate differen-
tial, the higher risk is ascribed to a given currency 
positioning, and the more commercial market 
players are willing to 'pay' for hedging.  
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Appendix A: Data sources 
Data Source 

Spot rates Jyske Bank database, Bloomberg  

Forward rates Jyske Bank database, Bloomberg  

1-month interest rates, money market Jyske Bank database, Bloomberg  

Equities: expressed through MSCI AC net div reinvested in USD Bloomberg 

Bonds: expressed through Barclays US Agg. Gov. Total return, in USD  Bloomberg 

VIX Bloomberg 

CVIX (Deutsche Bank) Bloomberg 

 
Appendix B 
Table B1 USD base currency 

% GBP NOK CHF CAD JPY AUD USD NZD EUR SEK DKK MXN HKD 

Return -0.2 0.5 0.5 0.9 -2.0 3.2  4.1 -0.6 -0.5 -0.1 2.4 -0.3 

Std dev. 8.6 11.4 10.9 9.2 9.6 12.9  13.5 10.4 11.6 10.3 10.0 0.5 

Sharpe -0.02 0.04 0.05 0.10 -0.21 0.25  0.30 -0.06 -0.05 -0.01 0.24 -0.70 

Max DD -30.6 -36.7 -25.8 -30.0 -41.7 -32.1  -33.9 -33.9 -33.3 -32.9 -30.9 -6.0 

 
Table B2 JPY base currency 

% GBP NOK CHF CAD JPY AUD USD NZD EUR SEK DKK MXN HKD 

Return 1.9 2.5 2.6 3.0  5.3 2.07 6.2 -1.4 1.5 2.0 4.5 1.9 

Std dev. 12.1 13.6 11.7 12.7  14.7 9.7 15.4 12.7 13.2 12.3 14.8 9.7 

Sharpe 0.16 0.19 0.22 0.23  0.36 0.21 0.40 -0.11 0.11 0.16 0.30 0.19 

Max DD -46.9 -36.6 -25.1 -37.8  -42.3 -33.9 -45.3 -57.0 -38.5 -40.3 -38.4 -34.7 

 
Table B3 EUR base currency 

% GBP NOK CHF CAD JPY AUD USD NZD EUR SEK DKK MXN HKD 

Return 0.5 1.1 1.2 1.5 -1.4 3.9 0.6 4.7  0.1 0.5 3.0 0.3 

Std dev. 8.1 7.0 6.8 9.7 12.7 9.6 10.5 10.1  5.7 1.3 12.1 10.4 

Sharpe 0.06 0.16 0.17 0.16 -0.11 0.41 0.00 0.47  0.02 0.42 0.25 0.03 

Max DD -30.6 -21.7 -21.4 -23.4 -57.0 -20.7 -46.2 -25.4  -28.7 -1.7 -43.0 -48.4 

Source: Jyske Bank and Bloomberg, own calculations 
 

 
Chart B1: Return on “Funding” currency, USD 

 
Source: Jyske Bank and Bloomberg, own calculations 

 
Chart B2: Selected returns, EUR 

 
Source: Jyske Bank and Bloomberg, own calculations 
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Chart B3: Selected returns, JPY 

  
Source: Jyske Bank and Bloomberg, own calculations 

 
 
Appendix C - Absolute strategy 
Table C1: Base currency EUR 

Key ratios (%) G10 universe 

Return, annualised  3.1 

Standard deviation 5.8 

Sharpe ratio 0.53 

Maximum loss -15.8 

 
Table C2: Base currency JPY  

Key ratios (%) G10 universe 

Return, annualised  3.2 

Standard deviation 8.6 

Sharpe ratio 0.37 

Maximum loss -28.0 

 
 
Chart C1: Absolute strategy, EUR  

 
Source: Jyske Bank and Bloomberg, own calculations 

 
Chart C2: Absolute strategy, JPY  

 
Source: Jyske Bank and Bloomberg, own calculations 
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Appendix D – Relative strategy 
Table D1: Base currency EUR 

Key ratios (%) G10 universe 

Return, annualised  4.3 

Standard deviation 8.7 

Sharpe ratio 0.50 

Maximum loss -29.5 

 
Table D2: Base currency JPY  

Key ratios (%) G10 universe 

Return, annualised  4.3 

Standard deviation 10.5 

Sharpe ratio 0.42 

Maximum loss -29.4 

 
Chart D1: Relative strategy, EUR 

 
Source: Jyske Bank and Bloomberg, own calculations 

 

Chart D2: Relative strategy, JPY 

 
Source: Jyske Bank and Bloomberg, own calculations 

Appendix E - Investment universe G10 expanded 
Table E1: Base currency EUR 

Key ratios (%) G10 universe 

Return, annualised  5.7 

Standard deviation 9.1 

Sharpe ratio 0.63 

Maximum loss -29.5 

 
Chart E1: Relative strategy G10 expanded, EUR 

Source: Jyske Bank and Bloomberg, own calculations 

Table E2: Base currency JPY  
Key ratios (%) G10 universe 

Return, annualised  6.2 

Standard deviation 9.9 

Sharpe ratio 0.63 

Maximum loss -34.3 

 
Chart E1: Relative strategy G10 expanded, JPY 

 
Source: Jyske Bank and Bloomberg, own calculations 
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Appendix F 
Table 1F 

Breakdown of observations Number 

Total observations 205 

Negative for equities and FX Carry 57 

Positive for equities and FX Carry 89 

Rest 59 

 
Table 2Fa 

Periods Equities, return p.a. % FX Carry, return p.a. % 

Down. Dec 2001 - Mar 2003 -18.1 39.0 

Up: Apr 2003 - Oct 2007 22.5 20.4 

Down: Nov 2007 - Feb 2009 -43.0 -27.5 

Up: Mar 2009 - Apr 2011  36.0 24.8 

Down: May 2011 - Sept 2011 -36.8 -23.4 

Up: Oct 2011 - Dec 2013 19.9 13.0 

Down: Jan 2014  -21.7 -19.8 

Up: Feb 2014 - Apr 2015 10.5 6.4 

Down: Apr 2015 - Sept 2015 -22.0 -17.8 

Up: Oct 2015 - Nov 2015 30.9 42.1 

Down. Dec 2015 - Feb 2016 -23.0 -19.3 

 
Table 2Fb 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Annual re-
turn 

Equities FX Carry FX Carry  
volatility adjusted. 

1999 24.00% 6.85%  

2000 -14.21% -0.20%  

2001 -16.21% 11.98%  

2002 -19.32% 16.77% 52.24% 

2003 33.99% 11.11% 42.90% 

2004 15.23% 2.39% 10.08% 

2005 10.84% 10.94% 26.59% 

2006 20.95% 5.71% 6.72% 

2007 11.66% 5.26% 8.09% 

2008 -42.20% -19.59% -32.04% 

2009 34.63% 25.31% 49.88% 

2010 12.67% 0.71% 1.02% 

2011 -7.35% 2.35% 5.21% 

2012 16.13% 10.62% 22.36% 

2013 22.80% -1.55% -3.16% 

2014 4.16% 3.44% 6.33% 

2015 -6.04 % -2.10% -1.52% 
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Table 3F: Correlation and coefficient of determination during down-periods for equities 
2002-2016 Correlation Coefficient of deter-

mination 
Bias 

FX Carry vs equities 0.64 0.41 0.62 

 
Table 4F: Correlation and coefficient of determination during up-periods for equities 

2002-2016 Correlation Coefficient of deter-
mination 

Bias 

FX Carry vs equities 0.56 0.31 0.71 

Source: Jyske Bank and Bloomberg, own calculations 




