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This article reviews the effect of currency
hedging for a Danish investor applying quantitative methods. The purpose of the article
is to illustrate how currency hedging affects
equities, bonds and mixed portfolios in foreign
currency when the objective of such hedging is
to minimise the variance of the return in DKK.
The article may be read in continuation of the
literary summary on currency hedging in a
portfolio context (“Currency risk hedging of
portfolios”, Jyske Capital, February 2015).

terms of return and return variance, including the
effect on the portfolio diversification as a result of a
permanent hedging rule.

Background

We use widely recognised indices to describe an
investment in equities and bonds in USD, GBP and
JPY. For the calculations, we also use USD/DKK,
GBP/DKK and JPY/DKK spot rates and forward rates
with a term of one month. The indices are outlined
in Appendix 1 which also shows any data sources
used. Trading costs are not considered.

Systematic hedging of assets in foreign currency
and the degree of such hedging is gaining increasing attention in portfolio management. If the
implicit currency risk in connection with the acquisition of assets in foreign currency is deemed to
be non-compensated for, hedging should be performed, but is it worth the ‘trouble’ after hedging
costs? Does the currency risk for foreign assets
tend to be evened out over time and when involving
more assets?

Assumptions, data and method
The foreign currency nominal value of the asset is
hedged initially each month. It is assumed that the
loss/gain in connection with currency hedging is
financed by a sale/investment in the asset. When a
hedging loss is realised, the asset/portfolio is sold
correspondingly and conversely at the end of each
month.
The data basis is monthly observations from the
end of August 1997 to the end of December 2014.

Two methods are used to illustrate the hedging
effect – currency hedging potential and optimal
hedge
with the main focus on the latter.
Jyskeratio
Capital
April 2015

This article focuses on currency hedging with the
objective of minimising the return variance in
Danish kroner by calculating the optimal hedge
ratio. Applying this ratio as the permanent hedge
ratio, currency hedging of foreign equities and
bonds is reviewed on an individual basis from a
Danish investor’s point of view, including the
effect on the return variance and development.
Furthermore, portfolios of foreign equities and
bonds are assessed on an isolated basis. Finally,
the hedge effect on mixed portfolios is assessed in

The two methods
Currency hedging potential (Pojarliev, Levich and
Kasarda (2014)) expresses the potential of currency
hedging. If the value exceeds 0, there is a potential
for minimising the variance. Conversely if the value
does not exceed 0. Currency hedging potential
(CHP) is defined as:
𝐶𝐶𝐶𝐶𝐶𝐶 = (𝜎𝜎!"#$%&$% − 𝜎𝜎!"##$  !"#$"# )/𝜎𝜎!"##$  !"#$"#

CHP compares standard deviations for the
unhedged return with the hedged return. CHP
therefore indicates the share of the total variance
which can be considered as currency fluctuations.
The higher the share of the total variance which is
caused by currency fluctuations, the higher the
This white paper is exclusively targeted at professional investors
CHP and, accordingly, the hedging potential.
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US bonds is attributed to currency fluctuations.

Figure
2: Long
USD bondsa great hedging potential,
There
is therefore
irrespective of time, which is not a surprising
conclusion. However, the potential is extra great
in 2013. This means that the currency fluctuations
are extra great in 2013 as compared to the return
fluctuations of short US bonds (see below).
Figure 2: Long USD bonds
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Long US bonds (maturity of 10 years or more) also
show a potential for hedging the currency risk (Figure 2). The potential is 0.37, which is considerably
lower than for short US bonds. This means that the
return on long US bonds fluctuates markedly more
than the return on short US bonds. However, there
is a potential, and only a few times during this
period does CHP not exceed 0.
The results are very similar to long JPY and GBP
bonds (see Appendix 3).
The conclusion is that there is a potential in hedging the investor’s currency risk of US, Japanese
and UK bonds. This is especially true for short US
bonds. This conclusion is in tune with the qualitative assessment that currency fluctuations often
dominate the return variance for bonds.

tial exist, in overall terms (Appendix 3). Accordingly, the potential for hedging share investments is
fluctuating and specific for each period, just as long
bonds.
In conclusion, there is more potential in currencyhedging foreign bond investments than foreign
share investments. An interesting observation is
that the hedging potential varies greatly over time,
a fact that we will look into in more detail below.
In the following, the OHR method is used to derive
the optimal hedge ratio as compared to the objective of minimising variance. OHR determines the
permanent hedge ratio which has generated the
lowest average variance on the return in Danish
kroner.

OHR bonds
For short US bonds, the variance-minimising hedge
ratio is calculated at almost 100% (97.5%). This
means that every time short US bonds are bought
at USD 100, USD 97.5 is sold to obtain the lowest
possible variance in the return in DKK in the analysed period. As can be seen in Figure 4, only minor
variations in OHR are found over the analysed
period. For the past six years, OHR has been comparatively constant around 1, as the correlation
between the currency and the asset is close to 0.

CHP equities
When calculating CHP for foreign equities, there
is no significant potential for hedging assets over
the full period, see Figure 3. The potential should
be seen in light of the fact that the method solely
compares no hedging to full hedging.
Figure 3: US equities

Figure 4: Short USD bonds

The result is not any different in respect of share
investments in Japan and the UK. Nor does a poten-
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For long US bonds, an optimal hedge ratio close to
100% is also achieved (94.2%) with fluctuations in
the rolling OHR – see Figure 5. It is remarkable that
for certain periods, OHR is almost 2. Minimising the
variance in these periods means selling twice as
many USD as exposed in long US bonds.
Figure5: LongUSDbonds

The results for long Japanese and UK bonds are very
similar to those of the US bonds (Appendix 4). The
OHR values are 97.4% for Japanese and 79.1% for
UK bonds.
The lowest variance is therefore obtained by
hedging almost all the invested amount.

OHR equities
For equities, another picture is painted. The optimal
hedge ratio for US equities is calculated at 55.2%,
and major fluctuations are seen in the rolling calculations (Figure 6).
Figure 6: US equities

The conclusion is the same for Japanese and UK
equities (Appendix 4). However, Japanese equities
need less hedging than UK and US equities. OHR is
48.1% for Japanese and 55.1% for UK equities.
The quantitative calculations result in much higher
hedge ratios for bonds than for equities when the
return variance for the Danish investor is minimised.
In the above calculations for US assets, a varying
optimal hedge ratio is observed over time and for
US equities and long bonds a change in level after
2008. In ‘normal’ economic cycles, we will expect
to see a lesser positive correlation between long US
bonds and USD/DKK given the change in interest
rate structures over economic cycles. Similarly,
there is an expected tendency to a positive correlation between USD/DKK and US equities. In periods
of falling short interest rates (weakened currency),
in connection with an economic decline, the share
markets will be weak and vice versa. Both correlation tendencies are seen in the analysed period and
mean that it is advantageous to hedge US equities
and US bonds, as the volatilities interact.
Since 2009, we have seen a moderate recovery,
strongly supported by QE measures. This has
resulted in positive returns on the traditional asset
classes, leading to an increasingly positive correlation between bonds and USD/DKK. With falling
volatility on the currency market, this period has
been optimal for full hedging of long bonds, whereas the tendency to no correlation between US equities and USD/DKK in the same period has pushed
the hedge ratio to 0.
This illustrates that care should be taken not to
jump to conclusions based on specific analysed
periods. Focus on a very atypical period such as the
period after 2009 could lead to wrong conclusions
in terms of a future optimal hedge ratio.
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The section below focuses on the degree of risk
minimisation obtained in relation to no hedging as
well as the consequences for the return when
applying various hedging strategies.

For bonds, the small increase in return when not
hedging the currency is won at the expense of risk
(see Table 1), whereas for equities, the return/risk
rate is unchanged.

Percentage minimisation
of standard deviation

For a Danish investor, it would have been an advantage to hedge the currency on the displayed bond
investments in the analysed period. When hedging
applying the forward contracts observed in the period, the marginally reduced return will be won back
in terms of the marked risk reduction as compared
to no hedging.

Table 1 shows the standard deviations for the three
US classes unhedged, fully hedged and with OHR.
Table 1
Standard deviation
Short US bonds
Long US bonds
US shares

OHR percentage
97,5%
94,2%
55,2%

OHR
1,5%
10,2%
15,1%

Unhedged
10,0%
14,0%
16,0%

Fully hedged
1,6%
10,2%
15,8%

The standard deviation is minimised markedly by
hedging bonds, particularly short US bonds, reducing the standard deviation by more than 500%.
For equities, we see a fairly limited reduction of the
return risk when hedging with OHR as compared to
no or full hedging. For JPY and GBP bonds and equities, the tendency is the same (see Appendix 2). The
smallest reduction in standard deviation is seen for
UK equities with an improvement of 4.7%.

Figure 7 shows the development in return on short
and long US bonds, hedged and unhedged, which
illustrates the above.
Figure 7: Short USD bonds (top)
and long USD bonds (bottom)

Return and risk
Table 2 shows the average annual return on the
three share classes unhedged, fully hedged and
hedged with OHR (see Appendix 2 for the other
assets).
Table 2
Average return p.a.
Short US bonds
Long US bonds
US shares

OHR
2,3%
6,6%
5,6%

Unhedged
3,0%
7,3%
6,2%

Fully hedged
2,3%
6,5%
5,0%

For all asset classes, the return in the analysed
period is lower when applying hedging strategies
than when unhedged. By way of example, the
average return for US equities is 6.2% against
5.6% hedged with OHR.

This white paper is exclusively targeted at professional investors
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On average, nothing has been gained in the analysed period in terms of equities. On the other hand,
OHR hedging reduces the periodic return effects
from major currency fluctuations, resulting in a
slightly more stable generation of return (see
Appendix 5 for results for Japanese and UK assets).

Figure 9: Short USD bonds (OHR), long USD bonds
(OHR) and US equities (OHR)

Figure 8: US equities

Spot rates vs. forward rates
Looking at the return development when applying
permanent OHR hedging of US assets calculated
using a spot rate and not a forward rate, there is
no noticeable difference in the development of the
return on equities, see Figure 9. Deductions versus additions disappear in the other volatility for
equities and the currency pair. For bonds, which
have a far more stable return development, periods
of deductions as well as additions can clearly be
detected. Throughout the analysed period, average
periodic costs can be seen which, given that currency fluctuations are more significant, are reflected in
the return development. Furthermore, the acquisition of foreign currency-hedged bonds is seen as
entering into a long term forward which is countered by regularly selling short term forwards. This
does in effect mean gambling on the interest rate
structure for the relevant currency. For the short
bonds, hedging is the same as entering a medium
term forward and regularly selling short term forwards in the same currency. It is clear that the flat
interest rate structure in the short end has not been
an advantage for the past few years.

8

Diversification effect
The above calculations show hedging of individual
investments in bonds and equities in selected currencies. We also want to determine what currency
hedging means for mixed portfolios in terms of
return, return risk and correlation features.
To illustrate this, we have put together a share portfolio as well as a bond portfolio. Also, we have put
together a third portfolio comprising both equities
and bonds (mixed portfolio).

This white paper is exclusively targeted at professional investors
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The share portfolio comprises 60% US, 20% Japanese
and 20% UK equities. The bond portfolio comprises
30% short US bonds, 30% long US bonds, 20% long
JPY and 20% long GBP bonds. The mixed portfolio is
weighted with 50% equities and 50% bonds (for all
portfolios, the weighting is balanced on a monthly
basis).

For bonds, it can be seen that currency hedging
markedly changes return and risk (Figure 11).
Hedging with an optimal hedge ratio reduces the
standard deviation from 10.1% to 5.2%. The return/
risk rate in the analysed period is improved markedly, and the effect from sharp currency fluctuations,
positive as well as negative, is strongly reduced.

The results are shown in Table 3 below. It can be
seen that the return and risk of the share portfolio
is less dependent on the hedging strategy chosen.
The return is reduced from 4.9% to 4.3% hedged,
whereas the standard deviation for hedging is
reduced from 14.6% to 13.8%. Altogether, hedging
affects the return/risk rate in a marginally negative direction. The mutual correlations between the
various currencies and equities seem to reduce, on
an average basis, the significance of the currency
effect considerably. On the other hand, individual
effects from sharp currency fluctuations are
reduced (Figure 10).

Figure 11: Bond portfolio

Table 3
Share portfolio

Bond portfolio

Mixed portfolio

OHR average return

4,3%

4,4%

4,7%

Unhedged average return

4,9%

5,4%

5,5%

OHR risk

13,8%

5,2%

6,6%

Unhedged risk

14,6%

10,1%

9,4%

Return/risk OHR

0,31

0,85

0,71

Return/risk unhedged

0,34

0,53

0,59

For the mixed portfolio, currency hedging also minimises the standard deviation for the portfolio from
9.4% to 6.6% (Table 3 and Figure 12). On the other
hand, the average return is reduced by hedging,
meaning that the return/risk rate is substantially
improved when applying a permanent hedging
strategy.
Figure 12: Mixed portfolio

Figure 10: Share portfolio
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To further illustrate how currency hedging affects
the diversification effect, the correlations between
the bond portfolio and the share portfolio are
calculated in Table 4. The analysed period shows
a major difference in the correlation between the
share and bond portfolios. In the analysed period,
a no hedging strategy would have lead to a slightly
positive correlation between equities and bonds. On
the other hand, hedging contributes to the required
and expected negative correlation. This means that,
in the analysed period, currency hedging contributes considerably to diversification in the portfolio,
which supports the far more stable return development for a hedged mixed portfolio as compared to
an unhedged portfolio.
Table 4
Correlation
Local currency

-30,2%

OHR

-30,7%

Unhedged

11,7%

Fully hedged

-26,6%

Other analyses in a Danish perspective
Rangvid (2003) and Rangvid (2004) have examined
the effect of currency hedging of US bonds and equities. The conclusions of these examinations differ
in terms of equities. Rangvid (2004) shows how a
passive full currency hedging markedly outperforms
no hedging. The analysis was made in 2004, and
the data basis therefore does not affect the conclusion in terms of hedging. As illustrated in the figure
displaying OHR for US equities (Figure F), there is a
marked shift after 2004, hence the differing conclusions. As stated above, this means that the advantage of hedging US share investments very much
depends on the specific period and is not always an
advantage as illustrated by the rolling development
of OHR.
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This white paper is exclusively targeted at professional investors

Conclusion
In conclusion, hedging of short bonds has a great
advantage in that it reduces the standard deviation. A similar result can be seen for long bonds.
For equities, the potential for hedging the currency
risk very much depends on the specific period. For
the full analysed period, currency hedging with an
optimal hedge ratio of 48-56% minimises the standard deviation. However, the minimisation is limited
and, generally, the return/risk rate is not improved.
Permanent currency hedging of equities and mixed
share portfolios does, however, give a significant
advantage by reducing the effect on the return of
individual sharp currency fluctuations.
The results indicate that, minimisation of return
variance being the Danish investor’s objective, full
currency hedging of foreign bonds is a strategic
choice for the future, whereas currency hedging of
equities can be seen as a tactical choice.
Furthermore, it is found that the diversification
effect in an international share p ortfolio removes
a significant share of the currency hedging potential. However, currency hedging still minimises
the standard deviation for an international bond
portfolio.
A significant conclusion is that currency hedging does not negatively affect the diversification
between equities and bonds in a portfolio. On the
contrary and quite significantly, hedging maintains
the expected and requested correlation between
equities and bonds. This is primarily driven by the
hedging of bonds and stresses that full currency
hedging of bonds can be seen as a generally strategic choice.
None of the information in this white paper should be
regarded as investment advice. Investors are advised
to contact a personal advisor with respect to investment, tax issues, etc. before buying and selling. Past
performance is not a reliable indicator of future performance and price development. Performance and/or
price development may be negative.
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Appendix 1
Data sources

Asset
Short US bonds
Long US bonds
Long JPY bonds
Long GBP bonds
US shares
JPY shares
UK shares
USD/DKK spot
JPY /DKK spot
GBP/DKK spot
USD/DKK forward
JPY /DKK forward
GBP/DKK forward

Ticker/name
EFFAS Bond Indices US Govt. 1-3 Yr TR
EFFAS Bond Indices US Govt. 10+ Yr TR
EFFAS Bond Indices Japan Govt. 10+ Yr TR
EFFAS Bond Indices UK Govt. 10+ Yr TR
MSCI Daily TR Gross USA Local
MSCI Daily TR Gross Japan Local
MSCI Daily TR Gross UK Local
USDDKK Curncy
JPYDKK Curncy
GBPDKK Curncy
1 month term
1 month term
1 month term

Source
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Bloomberg
Jyske Bank
Jyske Bank
Jyske Bank

Appendix 2
The last two columns show the percentage improvement of the standard deviation obtained in OHR
hedging and full hedging versus no hedging.
Standard deviation
Short US bonds
Long US bonds
Long JPY bonds
Long GBP bonds
US shares
JPY shares
UK shares

OHR percentage
97,5%
94,2%
97,4%
79,1%
55,2%
48,1%
55,1%

OHR
1,5%
10,2%
6,4%
8,0%
15,1%
17,3%
13,9%

Unhedged
10,0%
14,0%
14,3%
10,2%
16,0%
18,4%
14,6%

Fully hedged
1,6%
10,2%
6,4%
8,2%
15,8%
19,0%
14,4%

0%
553,4%
37,4%
124,7%
27,0%
6,5%
6,1%
4,7%

100%
2,8%
0,2%
0,8%
1,8%
4,9%
9,5%
3,0%

The last two columns show the average p.a. return applying OHR hedging as compared to the return
applying no hedging and full hedging. In the analysed period, Japanese equities lost 0,8 percentage
point per year applying a permanent hedging rate for OHR, whereas 1,4 percentage point has been
gained applying OHR instead of ongoing full currency hedging.
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Appendix 3
CHP diagrams
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Appendix 4
OHR diagrams
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