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Overview

Introduction
The Federal Reserve is charged with the dual responsi-
bility of maintaining price stability and achieving maxi-
mum sustainable employment for the U.S. economy. The
key questions for the Fed are: (1) What level of the Fed
Funds Rate (the Fed's main monetary policy tool) will
meet both of these policy objectives? and (2) How much
should the Fed Funds Rate rise or fall if the rate of infla-
tion exceeds or falls short of the Fed's implicit inflation
target or if the level of employment exceeds or falls short
of the economy's maximum sustainable level?

Implicit in those questions is how much weight should
the Fed give to its two policy objectives of price stability
and maximum employment if and when they come into
conflict with one another. For example, if inflation is ris-
ing above the Fed's inflation target but economic growth
is weakening (as they are now), should the Fed respond
by tightening monetary policy to contain incipient infla-
tionary pressures, or should it ease monetary policy to
promote faster economic growth?

Central banks in other countries face similar policy con-
flicts, of course, even if their legislated mandate is to
focus solely on maintaining price stability. These central
banks often behave as if they were not strictly inflation-
targeters per se, and will therefore assign some weight

The Taylor Rule and the Determination of Exchange Rates

to output stabilization and employment growth. Similar
to the Federal Reserve, these central banks need to de-
termine (1) What level of their policy rate will help them
achieve their primary objective of price stability and their
secondary objective of promoting economic growth? and
(2) How should they respond when price stability and
economic growth come into conflict with one another?

Economists have built everything from large-scale mon-
etary-policy models to simple rules-of-thumb to answer
these questions. Of all the models developed, the Taylor
Rule has far and away become the most widely followed
method to assess which variables policymakers should
focus on and what weight policymakers should assign to
those variables in setting official policy rates. Developed
by Professor John B. Taylor of Stanford University, the
Taylor Rule is widely used by academics, policymakers,
and market practitioners to determine whether policy rates
are moving in line with the trend in economic fundamen-
tals.

Indeed, the Taylor Rule is often shown to FOMC mem-
bers at their regular policy meetings. And in other coun-
tries, Taylor Rule estimates are sometimes used as a
cross-check by central bankers to see how far their ac-
tual policy decisions might be deviating from that implied
by the Taylor Rule.

Announcing TAYL <go>
Bloomberg’s New Taylor Rule Model of the Fed Funds Rate
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John Taylor's contribution was to show how the central
bank's decision-making process, regarding the neutral
policy rate and the deviations from that neutral setting,
could be summarized in a simple mathematical formula.
This formula, now known as the Taylor Rule1, is shown in
Equation 1.

i   =        [ rn + π*]  +  [ (1+α) (π - π*) +  β (y - y*) ] (1)

where
i = the Taylor Rule prescribed central bank policy rate,
rn = the neutral real policy rate,
π = the current inflation rate,
π* = the central bank’s target inflation rate
y = the current level of output,
y* = the economy’s potential/sustainable level of output.

According to Equation 1, a central bank must first deter-
mine the neutral policy-rate setting, assumed to be equal
to an estimate of the economy's long-run equilibrium real
policy rate (rn ) plus the target rate of inflation (π*). In
Taylor's original formulation, it was assumed that rn
equaled 2% and that the Fed's inflation target (π*) was
also 2%. Therefore, the neutral setting for the nominal
Fed Funds Rate would be 4%.

The Taylor Rule
What exactly is the Taylor Rule and how can it be used
to both explain and predict the future path of policy rates?
The Taylor Rule is a simple mathematical formula that
describes the fundamental criteria that a central bank
should consider when setting its policy rate—in order to
achieve its medium-term goals of price stability and maxi-
mum sustainable employment.

The Taylor Rule breaks the central bank decision-making
process into two parts. First, policymakers need to de-
termine what constitutes a neutral setting for its policy
rate. A neutral setting for the policy rate, by definition, is
one that is neither stimulative nor restrictive in terms of
its effect on the domestic economy. Policymakers would
aim to keep its policy rate at a neutral level only if the
actual rate of inflation were expected to be broadly equal
to the central bank's implicit (or explicit) inflation target,
and if the actual level of economic activity was expected
to be broadly equal to the economy's potential level of
output.

Second, policymakers need to determine under what
conditions the thrust of monetary policy should deviate
from its neutral setting. The policy rate would need to be
raised above its neutral level if inflation threatened to ex-
ceed the central bank's inflation target or if the level of
economic growth threatened to exceed the economy's
potential level of output. Conversely, the policy rate would
need to be lowered to a level below its neutral setting if
inflation threatened to fall below the central bank's target
inflation rate or if the level of economic activity threatened
to fall short of the economy's potential level of output.

Announcing FED <go>
Bloomberg’s New Fed Watching Information Platform

Taylor Rule
Prescribed
Policy Rate

Neutral
Rate Setting

Taylor Rule Recommended Deviation
from Neutral Rate Setting

1 John Taylor’s now-famous rule was originally formulated as:
i  =  rn + π  +  α(π - π*) +  β(y - y*)

We have simply added and subtracted the target rate of inflation (π*)
to the right side of the equation to derive the equation shown in
Equation 1.
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The central bank would deviate from this neutral setting
only if the actual rate of inflation (π) deviated from the
targeted inflation rate (π*) and/or the actual level of output
(y) deviated from the economy's potential level of output
(y*). The magnitude of the policy-rate adjustment to
changes in the inflation gap (π - π*) and the output gap
(y - y*) would be dictated by the policy-response coeffi-
cients, alpha (α) and beta (β).

As long as alpha and beta both exceed zero—Taylor pro-
posed that both alpha and beta equaled 0.5—the Taylor
Rule prescribes that the policy rate should rise in real
terms relative to its neutral setting in response to positive
inflation and output gaps (and fall in response to negative
inflation and output gaps).

Indeed, as shown in Equation 1, the nominal interest rate
will adjust by more than one-for-one with changes in the
inflation gap. That would insure that the real policy rate
will rise when the actual inflation rate threatens to rise
above the central bank’s inflation target. Note that the
larger the policy-gap coefficients (alpha and beta) are,
the more aggressive the central bank will be in changing
its policy rate in response to inflation-gap and output-gap
deviations.

In Equation 1, the Taylor Rule-prescribed policy rate is
assumed to move instantaneously when inflation threat-
ens to rise above or fall below the central bank's target, or
if the level of output threatens to rise above or below the
economy's level of potential output. In practice, however,
central banks tend to adjust policy rates more gradually in
response to inflation-gap and output-gap deviations.

There are several reasons why policymakers might want
to move more cautiously in adjusting their policy rate.
First, economic data is subject to constant revisions.
Initial economic data releases of inflation and output are
often revised, sometimes significantly, at a later date as

more accurate data becomes available. Second,
policymakers need time to assess the cumulative effects
of earlier policy moves. Third, by changing policy gradu-
ally, policymakers might hope to avoid a possible embar-
rassing policy-reversal at a later date.

This policy gradualism (or policy inertia) suggests that
the level of the current policy rate would not only be a
function of the inflation and output gaps, but also a func-
tion of the previous level of the policy rate itself. The Tay-
lor Rule can therefore be modified to reflect this gradual-
ism by including a lagged policy rate (it-1), with a weight
(ρ) that varies between 0-1, as shown in Equation 2:

it = ρit-1 + (1-ρ) {[rn + π*] + [(1+α) (π - π*)] + [ β (y - y*) ]} (2)

Taylor Rule Performance
The Taylor Rule has done a reasonably good job of ex-
plaining the trend in the Fed Funds Rate over the
Greenspan-Bernanke era, and has done a good job of
explaining the trend in policy rates in other countries as
well. As Figures 1-2 show, the actual Fed Funds rate has
tended to move broadly in line with the recommendations
of the originally formulated Taylor Rule, which made no
allowance for policy gradualism.

There have been a number of occasions when the actual
Fed Funds Rate has deviated significantly from the Tay-
lor Rule prescription. Most of these deviations have oc-
curred during times of unique financial stress, when the
Federal Reserve has felt compelled to move more ag-
gressively than what the Taylor Rule would have sug-
gested. This has led some observers to suggest that the
neutral real rate (rn), the policy-response coefficients (α
and β), and the policy-inertia coefficient (ρ) might not, in
fact, be constant over time.

Rather, it has been suggested that the Taylor Rule pa-
rameters might vary along with the business cycle. For

Source: Bloomberg

 Taylor Rule Performance
(Actual Fed Funds Rate less Taylor Rule Estimates)

Actual Fed Funds Rate less Taylor Rule Estimate (basis points)

Figure 1 Figure 2
Taylor Rule Estimates of the U.S. Fed Funds Rate

(Fed Funds Rate as a Function of U.S. Inflation and Output Gaps)

(%)

Source: Bloomberg
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instance, during economic downturns, policymakers might
feel compelled to assign less weight to inflation risks and
more weight to the risks of a decline in economic growth.
In such a case, the level assigned by policymakers to
the real neutral rate (rn ) might decline, the policy-response
coefficient on the inflation gap (α) might be adjusted down-
ward, and the policy-response coefficient on the output
gap (β) might be adjusted upward.

Hence, during times of economic or financial stress,
policymakers might feel compelled to adjust the levels of
the Taylor Rule parameters to minimize potential "tail"
risk; that is reduce the probability of an extreme event
such as a steep recession. This might explain the cur-
rent situation, in which the Fed has cut the Funds Rate
sharply below levels prescribed by the Taylor Rule in the
2007-08 cycle, in order to offset the sharp deterioration in
U.S. financial conditions.

The Taylor Rule and Exchange Rates
While the Taylor Rule is used largely for explaining and
predicting the future path of policy rates, recent research
suggests that it might also provide valuable insights into
the determination of exchange rates. To see this, let's
consider the fundamental forces that typically drive the
euro-dollar exchange rate over time.

We start the analysis by assuming that Fed and ECB
policies can be described by Taylor Rules. Since real in-
terest-rate differentials are an important determinant of
exchange-rate trends, we can modify the Fed and ECB
Taylor rules by solving for real policy rates in the U.S. and
Euro-area. This can be done by subtracting the inflation
rate (π) from both sides of Taylor’s original formula. We
show this in Equations 3-4.

rUS
t =  ρrUS

t
      +  (1-ρUS) {[rn

US] + [αUS (πUS - π*US)] + [βUS (yUS - y*US)]} (3)

rEU
t =  ρrEU

t
        + (1-ρEU) {[rn

EU] + [αEU (πEU - π*EU)] + [βEU (yEU - y*EU)]} (4)

A real interest-rate differential equation between the U.S.
and the Euro-area can then be derived by subtracting Equa-
tion 4 from Equation 3. This is shown in Equation 5. The
real interest-rate differential between the U.S. and the Euro-
area reflects the difference in the respective real neutral
policy rates, relative U.S./Euro-area inflation rates, relative
output gaps, the relative size of the respective policy-re-
sponse coefficients, and the degree of inertia exercised by
the Fed and the ECB as measured by the respective par-
tial-adjustment coefficients (see Equation 5).

rUS
t - r

EU
t =

{ρrUS
t-1+ (1-ρUS) {[rn

US] + [αUS (πUS - π*US)] + [βUS (yUS - y*US)]}

   - {ρrEU
t-1+ (1-ρEU) {[rn

EU] + [αEU (πEU - π*EU)] + [βEU (yEU - y*EU)]}
(5)

Everything else being equal, real interest rates in the U.S.
would be expected to be higher relative to those in the
Euro-area:

1) the higher the neutral real rate in the U.S. (rn
US) is

relative to the Euro-area neutral real rate (rn
EU),

2) the higher the U.S. inflation gap (πUS - π*US) is relative
to the Euro-area inflation gap (πEU - π*EU),

3) the higher the U.S. output gap (yUS - y*US) is relative
to the Euro-area output gap (yEU - y*EU), and

4) the higher the U.S. policy-response coefficients (αUS

and βUS) are relative to the Euro-area policy-response
coefficients (αEU and βEU).

The partial-adjustment coefficients (ρUS and ρEU), insure
that the U.S./Euro-area real interest-rate differential will
tend to rise and fall gradually over time, rather than rap-
idly in response to changes in the relative inflation and
output gaps in the U.S. and Euro-area.

Since the real interest-rate differential is an important
component of many exchange-rate determination mod-
els, the individual components of the Taylor Rule, by defi-
nition, should be important components of exchange-rate
determination models as well. Consider the real interest-
rate differential model of exchange-rate determination
shown in Equation 6

q$ = q*$ + (rUS- rEU) - (φUS - φEU) (6)

Equation 6 posits that the dollar's real value (q$) is deter-
mined by the dollar's real long-term equilibrium value (q*$),
the real interest-rate differential between the U.S. and
the Euro-area (rUS- rEU) , and the risk premium demanded
by investors to hold dollar-denominated assets rather than
euro-denominated assets (φUS - φEU). The dollar's real value
would rise if the dollar's real long-run equilibrium value
shifted upward (as it did during the tech boom of the mid-
1990s), or if real interest rates in the U.S. rose higher
relative to those in the Euro-area, or if the risk premium
demanded by investors to hold dollar-denominated as-
sets declined relative to the risk premium on euro-de-
nominated assets.
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Since the key determinants of the U.S./Euro-area real
yield spread can be explained by the respective Taylor
Rules of the Fed and the ECB, it should therefore be
evident that the relative sizes of the real neutral rates in
the U.S. and Euro-area, the relative sizes of the inflation
gaps, output gaps, and policy-response coefficients would
be important determinants of the euro-dollar exchange
rate as well. Figure 3 summarizes what the expected
impact the separate Taylor Rule components should have
on the Euro-dollar exchange rate.

What is noteworthy in Figure 3 is that a rise in U.S. infla-
tion relative to the Fed's target is shown to be positive for
the dollar, although conventional wisdom assumes that
higher U.S. inflation should be dollar-negative. But in the
Taylor Rule framework, higher U.S. inflation would lead to
a rise in U.S. real interest rates (relative to real interest
rates in the Euro-area), which would push the real inter-
est-rate differential in favor of the U.S. That, in turn, would
be dollar-positive.

As implied by this summary table, the dollar's decline
over the 2007-08 period likely reflects the combined im-
pact of the following forces. First, the neutral real policy
rate in the U.S. has likely been pushed downward rela-
tive to the Euro-area’s neutral real rate.

Second, the present and expected future output gap (y-
y*) in the U.S. is deteriorating at a more rapid pace than
in Europe.

Third, U.S. policymakers appear to be placing greater
weight on the weakness in the U.S. economy (beta is
rising) and less weight on the rise in inflation (alpha is
declining) in their policy deliberations.

Fourth, the Fed has shifted away from a gradualist ap-
proach to monetary policy and is aggressively adjusting
its policy rate (i.e., ρUS has declined) relative to the policy
rate in the Euro-area.

The combination of these four factors has pushed U.S.
real yields lower relative to those in the Euro-area (see
Figure 4), and this has worked to drive the dollar’s value
lower.

Key Determinants of the Euro-Dollar Exhange Rate
According to the Real Interest-Rate Differential/Taylor Rule Model of Exchange-Rate Determination

Impact on the
Variable Net Change Dollar’s Real Value

Dollar's Real Long-Run Equilibrium Value q*$ Upward Revision Appreciation

U.S. Neutral Real Policy Rate rUS
n Upward Revision Appreciation

Euro-area Neutral Real Policy Rate rEU
n Upward Revision Depreciation

U.S. Inflation Gap αUS (πUS - πUS*) Upward Revision Appreciation

Euro-area Inflation Gap αEU (πEU - πEU*) Upward Revision Depreciation

U.S. Output Gap βUS (yUS - yUS*) Upward Revision Appreciation

Euro-area Output Gap βEU (yUS - yUS*) Upward Revision Depreciation

Risk Premium on U.S. Assets φUS Upward Revision Depreciation
Risk Premium on Euro-area Assets φEU Upward Revision Appreciation

Figure 3
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Adding to the dollar's woes is the concern over the health
of the U.S. financial system, as reflected in the dramatic
decline in U.S. financial-share prices (see Figure 5). In-
vestors undoubtedly are demanding a relatively higher
risk premium (φUS) to hold dollar-denominated assets at
the present time, and from Equation 6 above, this too is
exerting downward pressure on the dollar.

The only thing working in the dollar's favor at the present
time is that the dollar's real value (q$) has already fallen
considerably below its long-run equilibrium value (q*$).
While that may be bullish for the dollar in the long run,
the fact that the dollar is significantly undervalued will not
offer much support in the short or medium term. Instead,
in all likelihood, the dollar will not be able to stage a
significant, sustained rally back to q*$ until the forces
driving U.S./Euro-area real interest-rate differentials and
relative risk premia, begin to turn in the dollar's favor.

Figure 5

U.S. Financial Share Prices
(S&P Financial Cash Index)

Source: Bloomberg
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The Taylor Rule and FX Carry Trades
Finally, we conclude with a discussion of how the Taylor
Rule can provide valuable insights into why FX carry-trade
strategies have tended to generate persistent positive
excess returns over time. Figures 6-7 show that diversi-
fied FX carry-trades strategies for both G-10 and emerg-
ing-market currencies have generated significant risk-
adjusted, positive excess returns over long periods.

Equation 6 above sheds light on why high-yielding cur-
rencies might outperform low-yielding currencies over time.

Figure 6

Long-Term Performance of FX Carry Trades in the G-10
(Forward Rate Bias Strategy)

First, an inflation-prone country that wishes to bring infla-
tion under control must not only push nominal interest
rates higher, but its real interest rates must move higher
as well. Indeed, as Figure 8 shows, in today's world, where
many central banks have either explicitly or implicitly
adopted an inflation target, high nominal interest rates
have tended to be associated with high real interest rates.
Hence, sustained high nominal yields in today's market
now translate into sustained, wide real yield spreads.
From Equation 6 above, this should exert upward pres-
sure on the value of high-yield currencies.

Figure 7

Long-Term Performance of FX Carry Trades in the Emerging Markets
(Forward Rate Bias Strategy)

Source: Bloomberg

Source: Bloomberg
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In many cases, the pursuit of tight monetary policies in
inflation-prone countries is often accompanied by a wide-
ranging set of government-supported structural changes
and policy reforms. These reforms help reinforce the cen-
tral bank's efforts on price stability and at the same time,
boost the country's long-term growth prospects. Such
policy steps, if sustained, should encourage an upward
revision in the high-yield currency's long-run equilibrium
value (q*). Furthermore, if the market views those policy
steps as being credible, this should gradually lower the
risk premium demanded by the market to hold the high-
yield country's assets (φ), which should reinforce the up-
ward pressure on the high-yield currency's real value.

Where the Taylor Rule fits in all of this is that since real
yield spreads are a key driver of carry-trade performance,
the Taylor Rule can point to the sources of wide real yield
spreads. Consider Equation 5 above; real yield spreads
would tend to favor high-yielders if the level of real neutral
interest rates (rn ) in high-yield countries were higher than
those in low-yielding countries. The reason that neutral
real rates in high-yield markets tend to be higher is that
the authorities in such countries tend to have less cred-
ibility than the inflation-fighter counterparts in low-yield-
ing countries.

To establish credibility as inflation fighters, authorities in
inflation-prone, high-yield countries need to demonstrate
their vigilance by maintaining real interest rates at higher
than normal levels. In a similar vein, policymakers in in-
flation-prone, high-yield countries face wider inflation gaps
than their low-yielding counterparts. This requires that
tight monetary policies in high-yield countries must be
sustained longer than in low-yielding countries. To en-
sure that inflation gravitates toward the inflation target,
the policy-response parameters (alpha and beta) are likely
to be relatively higher in high-yield countries.

Finally, to the extent that monetary authorities in both
high-yield and low-yield countries adjust interest-rate
policy gradually, rather than rapidly, then real yield spreads
should adjust gradually rather than rapidly in response to
inflation and output gap deviations. A gradual adjustment
of real yield spreads toward their equilibrium value would
tend to generate persistence in real interest-rate differen-
tials, which from Equation 6 above would imply persis-
tence in real exchange-rate trends over time. Therefore,
long-high-yield/short-low-yield carry trade strategies
should generate persistent positive excess returns over
time.

Michael R. Rosenberg (212) 617-3984
mrosenberg10@bloomberg.net

Figure 8
Nominal and Real Short-Term Interest Rates in the G-10

(as of April 18, 2008)

Source: Bloomberg

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0 1 2 3 4 5 6 7

Real 3‐Month Interest Rate (%)

U.S.

N.Z.

Norway.

Australia

U.K.

Sweden

Canada
Denmark

Euro-Area

Japan
Switzerland

Nominal 3‐Month Interest Rate (%)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0 1 2 3 4 5 6 7

Real 3‐Month Interest Rate (%)

U.S.

N.Z.

Norway.

Australia

U.K.

Sweden

Canada
Denmark

Euro-Area

Japan
Switzerland

Nominal 3‐Month Interest Rate (%)



FX Market Insights July 24, 2008

10

Bloomberg

U.S. Economic Indicator Watch

Source: Bloomberg
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FX Total Return Analysis for 2008

The Reserve Bank of Australia has pushed interest rates
consistently higher since 2002, and the A$ has trended
upward as well. This has especially been the case over
the past 12 months, with the RBA hiking rates from 6.25%
to 7.25% and the A$ appreciating from 79 cents to over
96 cents today, making A$-denominated securities all
the more attractive to investors in low-yield markets. But
the market is expecting the A$ to fall to 91 cents by the
end of the year, and then continue depreciating through
2012—along with the New Zealand dollar and the Cana-
dian dollar—probably on concerns of a global economic
downturn.

The Swiss franc and the Scandinavian currencies have
held onto their gains over the past quarter, treading water
along with the euro as the market looks for direction from
the U.S. financial crisis, the global downturn, rising infla-
tion, and the Fed’s course of action. Although a Swiss
franc investment would have returned 11% in U.S. dollar
terms in the first half of the year, the market is not look-
ing for any further gains in the second half of 2008.

The emerging European currencies had stellar returns in
the first half of 2008, but the market is expecting losses

Australia 10.1% 4.4% 15.0%
Switzerland 9.3% 1.6% 11.0%
Euro 7.7% 2.7% 10.5%
Denmark 7.6% 2.6% 10.4%
Sweden 7.4% 2.7% 10.2%
Norway 5.5% 3.5% 9.2%
Japan 3.7% 0.5% 4.2%
U.K. 0.7% 3.3% 4.0%
New Zealand -1.9% 5.2% 3.2%
U.S. 0.0% 1.7% 1.7%
Canada -1.0% 2.1% 1.0%

Currency Interest Total
Return Return Return

G-10 2008 Currency  Performance

Poland 19.1% 3.5% 23.2%
Czech Rep. 20.1% 2.3% 22.8%
Hungary 16.5% 4.7% 22.0%
Slovakia 19.1% 2.4% 22.0%
Romania 7.6% 6.1% 14.1%
Russia 5.5% 2.8% 8.5%
Turkey -2.8% 9.8% 6.8%
South Africa -8.9% 6.8% -2.7%
Iceland -21.1% 8.8% -14.2%

Currency Interest Total
Return Return Return

EMEA 2008 Currency Performance

Taiwan 6.7% 1.2% 8.0%
Indonesia 2.8% 4.8% 7.8%
Singapore 5.5% 0.8% 6.4%
Malaysia 2.1% 2.0% 4.2%
China 6.8% -2.7% 4.0%
Hong Kong 0.0% 1.3% 1.3%
Philippines -6.1% 4.8% -1.6%
India -6.5% 5.1% -1.7%
South Korea -7.3% 2.0% -5.4%
Thailand -10.8% 1.7% -9.3%

Currency Interest Total
Return Return Return

Asia 2008 Currency Performance

Colombia 14.2% 6.1% 21.1%
Brazil 12.3% 6.2% 19.3%
Mexico 8.5% 4.3% 13.1%
Argentina 4.2% 5.8% 10.2%
Peru 5.6% 3.1% 8.9%
Chile 0.7% 3.0% 3.8%

Currency Interest Total
Return Return Return

Latin America 2008 Currency  Performance

December 31, 2007-July 23, 2008 December 31, 2007-July 23, 2008

December 31, 2007-July 23, 2008 December 31, 2007-July 23, 2008

2008 Global FX Total Return Performance
(December 31, 2007-July 23, 2007)
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for the rest of this year. Brazil’s total return of 19.3%
since the start of the year is far-and-away the leader
among the BRICs, but the market is looking for a correc-
tion during the next five months of the year.
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Monitoring FX Total Return on Bloomberg

G-10 Year-to-Date Returns— Enter WCRS <go> and click on “Year To Date” in the Period button, “G10” in the Currency Universe button, and
“Total Return” in the Ranked By button. Currency return is available by choosing “Spot Return” in the Ranked By button.

G-10 Expected Returns — Enter WCRS <go> and choose “G10” in the Currency Universe button and “Forecasted Total Return” in the
Ranked By button. Currency return is available by choosing “Forecasted Spot Return” in the Ranked By button.
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EMEA Year-to-Date Returns — Enter WCRS <go> and click on “Year To Date” in the Period button, “EMEA” in the Currency Universe button,
and “Total Return” in the Ranked By button. Currency return is available by choosing “Spot Return” in the Ranked By button.

EMEA Expected Returns — Enter WCRS <go> and choose “EMEA” in the Currency Universe button and “Forecasted Total Return” in the
Ranked By button. Currency return is available by choosing “Forecasted Spot Return” in the Ranked By button.
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Asia Year-to-Date Returns — Enter WCRS <go> and click on “Year To Date” in the Period button, “Asia” in the Currency Universe button,
and “Total Return” in the Ranked By button. Currency return is available by choosing “Spot Return” in the Ranked By button.

Asia Expected Returns— Enter WCRS <go> and choose “Asia” in the Currency Universe button and “Forecasted Total Return” in the Ranked
By button. Currency return is available by choosing “Forecasted Spot Return” in the Ranked By button.
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Latin America Year-to-Date Returns — Enter WCRS <go> and click on “Year To Date” in the Period button, “Latin America” in the Currency
Universe button, and “Total Return” in the Ranked By button. Currency return is available by choosing “Spot Return” in the Ranked By button.

Latin America Expected Returns — Enter WCRS <go> and choose “Latin America” in the Currency Universe button and “Forecasted Total
Return” in the Ranked By button. Currency return is available by choosing “Forecasted Spot Return” in the Ranked By button.
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Monitoring Forward Rate Bias Trades on Bloomberg

G-10 Forward Rate Bias Strategy — Enter FXFB <go> and choose G-10 in the Currency Universe drop-down menu.
This strategy is fully funded—the long positions in the three highest-yielding G-10 currencies are funded by short positions in the three lowest-
yielding G-10 currencies—therefore generating excess returns. Excess return calculations include the percentage change in the spot
exchange rate plus the interest-rate spread between three-month money-market rates.

Emerging Market Forward Rate Bias Strategy — Enter FXFB <go>, click on the Currency Universe tab at the bottom of the screen, and
then select EMEA, Asia, and Latin America in the Currency Universe menu. This strategy is fully funded—the long positions in the three highest-
yielding EM currencies are funded by short positions in the three lowest-yielding EM currencies—therefore generating excess returns. Excess
return calculations include the percentage change in the spot exchange rates plus the interest-rate spread between three-month money-
market rates.

Excludes CNY and MYR
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Euro-Dollar Forward Rate Bias Strategy — Enter FXFB <go>, click on the Currency Universe tab at the bottom of the screen, and then
select U.S. and Euro in the Currency Universe menu. When US$-denominatd  three-month deposit rates are higher than Euro-area rates, the
strategy is long th dollar and short the euro. When Euro-areas rats are higher, the position is reversed, going long the euro and short the dollar.
Excess return calculations include the percentage change in the spot exchange rate plus the interest-rate spread between three-month
money-market rates.

Dollar-Bloc Forward Rate Bias Strategy — Enter FXFB <go> and choose the U.S., Canadian, Australian, and New Zealand dollars in the
Currency Universe menu. This strategy is fully funded—the long position in the highest-yielding Dollar-bloc currency is funded by short position
in the lowest-yielding Dollar-bloc currency—therefore generating excess returns. Excess return calculations include the percentage change
in the spot exchange rates plus the interest-rate spread between three-month money-market rates.
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Asia Forward Rate Bias Strategy — Enter FXFB <go> and choose Asia in the Currency Universe drop-down menu. (Note for analysis prior
to 2006, do not include the CNY or MYR.) This strategy is fully funded—the long position in the highest-yielding Asian currency is funded by a
short position in the lowest-yielding Asian currency—therefore generating excess returns. Excess return calculations include the percentage
change in the spot exchange rates plus the interest-rate spread between three-month money-market rates.

Western Europe Forward Rate Bias Strategy — Enter FXFB <go>, click on the Currency Universe tab at the bottom of the screen, and
then select Euro, U.K., Switzerland, Denmark, Norway, and Sweden in the Currency Universe menu. This strategy is fully funded—the long
position in the highest-yielding European currency is funded by short position in the lowest-yielding European currency—therefore generating
excess returns.  Excess return calculations include the percentage change in the spot exchange rate plus the interest-rate spread between
three-month money-market rates.

Excludes CNY and MYR
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EMEA Forward Rate Bias Strategy — Enter FXFB <go> and choose EMEA in the Currency Universe drop-down menu. (Note for analysis
prior to 2003, do not include the ISK or SKK.) This strategy is fully funded—the long position in the highest-yielding Asian currency is funded
by a short position in the lowest-yielding Asian currency—therefore generating excess returns. Excess return calculations include the
percentage change in the spot exchange rates plus the interest-rate spread between three-month money-market rates.

Latin America Forward Rate Bias Strategy — Enter FXFB <go> and choose Latin America in the Currency Universe drop-down menu.
This strategy is fully funded—the long position in the highest-yielding Latin American currency is funded by a short position in the lowest-
yielding Latin American currency—therefore generating excess returns. Excess return calculations include the percentage change in the spot
exchange rates plus the interest-rate spread between three-month money-market rates.
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2008 Performance of Simulated
FX Invesment Styles vs. a Risk-Free Investment

(January-June 2008)
Annualized

Year- Latest Std. Dev.
to-Date 12 Months Monthly Sharpe

Investment Style Return Return Return Ratio

Value/PPP -2.0% -2.5% 8.6% -0.29
Trend-Following -5.4% -4.1% 11.1% -0.37
Carry/Yield 5.9% -0.9% 8.0% -0.11
Volatility Capture 8.2% 1.5% 9.9% 0.15

Average 1.7% -1.2% 5.2% -0.23

US$ 3-Mo. Deposit 1.5% 4.2% 5.6% 0.74

Note: Annualized standard deviation of monthly returns since January 2001.

Value/PPP 3.9% 8.6% 0.45
Trend-Following -1.1% 11.1% -0.10
Carry/Yield 9.2% 8.0% 1.14
Volatility Capture 4.4% 9.9% 0.44

Average 4.4% 5.2% 0.83

US$ 3-Mo. Deposit 3.2% 5.6% 0.57

Note: Annualized standard deviation of monthly returns since January 2001.

Seven-Year Performance of Simulated
FX Invesment Styles vs. a Risk-Free Investment

(January 2001-June 2008)
Annualized

Average Std. Dev.
Annual of Monthly Sharpe

Investment Style Return Return Ratio

Trend-following FX strategies would have generated losses
in the second quarter, according to simulations by James
Binny of ABN Amro. As the dollar whipsawed within re-
cent trading ranges, an FX trend-following trading strat-
egy would have lost -1.4%, -1.1%, and -4.0% in April-
June, with June’s the worst performance in two years.

Simulated carry trades (yield-based strategies) were suc-
cessful, however, as the high-yielding Australian dollar
benefited from the surge in energy prices. Carry trades in
the first quarter generated positive returns of 2.9%, 1.2%,
and 1.7% in April-June, reversing the lackluster perfor-
mance of the previous three quarters.

Volatility returned to the market early into the quarter,
and then took leave again as the market stuck to its
recent ranges. So simulated volatility-based strategies,
earned  2.7% in April and a whooping 7.4% in May, which
was then followed by only a 0.3% return in June.

Valuation-based strategies generated negative returns in
each month of the second quarter. The Australian dollar
is 30% overvalued on a PPP basis, but continues to
climb. The euro is 35% overvalued, but continues to hold
its own versus the dollar. The Swiss franc was overval-
ued by 22% at the start of the quarter, but remains 19%
overvalued at the end of June. In fact, valuation/PPP strat-
egies have generated losses in 13 of the past 18 months,
according to the ABN Amro simulations.

FX Investment Style Performance

By permission of ABN AMRO. Copyright 2006 ABN AMRO Bank N.V. and affiliated companies ("ABN AMRO"). All rights reserved.

ABN Amro FX Investment Style Performance since 2001
(vs. a US$-Denominated Money-Market Security)

Cumulative Return Indices (Jan.1 ,2001 = 100)
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Monitoring FX Investment-Style Performance on Bloomberg

Valuation Style — Enter FXSP <go> and click on the ABN Amro Valuation Style button.
The Value/PPP investment style looks at a simple fair value for currencies (typically rather a long time horizon), with position size proportional
to under/overvaluation according to the evolution of CPI in each country.

Trend Style — Enter FXSP <go> and click on the ABN Amro Trend Style button.
The Trend investment style is a moving-average strategy, combined with a simple rule to reduce whipsaw.
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Carry Investment Style — Enter FXSP <go> and click on the ABN Amro Carry Style button.
Carry-trade (Yield) investment style buys higher yielding currencies and sells lower yielding currencies (with the position size proportional to
yield relative to average).

Volatility Investment Style — Enter FXSP <go> and click on the ABN Amro Volatility Style button.
The Short Volatility Invesment style sells an at-the-money-forward straddle for each currency at the start of each month if implied volatility is
above its one-year average for that currency.
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The ABN AMRO currency style indices are designed as simple
representations of some of the techniques used by currency
managers to seek profit from the foreign exchange market.

All strategies are equally weighted between USD, EUR, JPY,
CHF, GBP, AUD, CAD, SEK, and NOK.

None of the strategies is intended to be "optimal" and there is
no risk control/stops etc. This is because the strategies are
meant to be indicative rather than some fantastic insight as to
how currencies should be traded.

The returns represent "pure alpha"—i.e., no underlying cash
return has been added. They include reasonable estimates of
transaction costs, but exclude any management or perfor-
mance fees. All returns have been rescaled to give 10%
volatility over the long term. The style indices were described
in detail by James Binny in Journal of Alternative Investments,
Volume 8, Number 3, Winter 2005, "Currency Management
Style through the Ages".

For more information, please contact:
James Binny, Executive Director, FX Analytics,
ABN AMRO BANK N.V.
+44 20 7678 7026,
james.binny@uk.abnamro.com

Style Basket — Enter FXSP <go> and click on the Comparative Analysis tab at the bottom of the screen.
Clicking on the Style Basket will create a portfolio consisting of a weighted average of the monthly returns of the four simulated investment
styles.

By permission of ABN AMRO. Copyright 2006 ABN AMRO Bank N.V. and affiliated companies ("ABN
AMRO"). All rights reserved.

The style indices are provided for information purposes only and do not represent a solicitation to deal
in the instruments described. While the information given is believed to be reliable, ABN AMRO Bank
NV cannot guarantee its accuracy or completeness, and accepts no responsibility whatsoever (includ-
ing any loss suffered by any company or other person) resulting from any company or other person trading
on its basis. ABN AMRO Bank NV may have positions in or options on the currencies mentioned herein
which may change at any time. Opinions expressed are given in good faith, but are subject to change
without notice. ABN AMRO Bank NV, London Branch is authorised by the Dutch Central Bank and
regulated by the Financial Services Authority for the conduct of UK investment business.

Simulated and past performance is not necessarily indicative of actual performance and has been
included for illustrative purposes.
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Barclay Group* 3.3% 5.5% 0.60
Daniel B. Stark & Co. 4.5% 5.5% 0.82

U.S. 3-Mo. Deposit 3.2% 5.6% 0.57

Note: Annualized standard deviation of monthly returns since January 2001.
*Barclay Group Survey through May 2008 / Stark Survey through June 2008.

Average Annual Return Performance
 of CTA FX Traders (vs. a Risk-Free Investment)

(January 2001-May/June 2008)
Annualized

Average Std. Dev.
Annual of Monthly Sharpe

Survey Return Return Ratio

FX traders at the half-way mark for 2008 appear to be on
track to surpass the performance of the last two less-
than-stellar years. The Stark survey of the CTA commu-
nity suggests that FX traders have generated year-to-
date returns of 8.2% through June, with the bulk of the
those positive returns occurring with the euro’s big upmove
in February-March. The survey suggests that FX trader
performance returned to earth in the second quarter, but
is tooling along at a decent clip of 0.7%-0.9% in May and
June.

FX Trader Performance

FXTP shows the monthly total returns of Commodity Trading
Advisors (CTAs) as surveyed by The Barclay Group and
Daniel B. Stark & Company. Each of the surveys compiles the
monthly total returns reported by various fund managers. The
average of these monthly returns is shown as a cumulative
total return performance index for the FX industry.

The Barclay Currency Traders Index is net of management
fees and, depending on the surveyed fund, may or may not
include interest income (which in most likelihood is less than
Libor or T-bill rates).

The Barclay CTA Currency Index is courtesy of The Barclay
Group (http://www.barclaygrp.com/indices/cta/sub/cta.html).
Please contact Sol Waxman at sol@barclaygrp.com or (641)
209-5731. The index is available on the Bloomberg ticker,
BARCCURR <index> <go>.

The Stark Currency Trader Index is courtesy of Daniel B.
Stark & Company, (http://www.starkresearch.com/) and is
available on the Bloomberg ticker, STKCURRV <index> <go>.

Recent Performance of CTA FX Traders
(vs. a Risk-Free Investment)
(January 2008-May/June 2008)

Annualized
Year- Latest Std. Dev.

to-Date 12 Months Monthly Sharpe
Survey Return Return Return Ratio

Barclay Group* 1.4% 3.6% 5.5% 0.65
Daniel B. Stark & Co.8.2% 6.2% 5.5% 1.11

U.S. 3-Mo. Deposit 1.5% 4.2% 5.6% 0.74

Note: Annualized standard deviation of monthly returns since January 2001.
*Barclay Group Survey through May 2008 / Stark Survey through June 2008.

CTA FX Trader Performance since 2001
(vs. a US$-Denominated Money-Market Security)

Cumulative Return Indices (Jan.1 ,2001 = 100)

Jan.2007-May/June 2008 CTA FX Trader Performance

Monthly Return

The Barclay Group survey of the FX trader community
shows a similar pattern of performance, but at more mod-
erate levels than the Stark survey. The Barclay Group
survey suggests that the FX traders generated positive
returns of 0.9% in February and March, versus the Stark
survey, which indicated gains of 4.25%-4.50% in those
same months. (Note that the Barclay Group Survey for
June was not available at the time of this publication.)

95

100

105

110

115

120

125

130

135

2001 2002 2003 2004 2005 2006 2007 2008
Stark 2001 Barclay
US$ 3-Mo. Deposit

-2%

-1%

0%

1%

2%

3%

4%

5%

Jan-07 Mar-07 May-07 Jul-07 Sep-07 Nov-07 Jan-08 Mar-08 May-08
Barclay Stark



FX Market Insights July 24, 2008

26

Bloomberg

Monitoring FX Trader Performance on Bloomberg

Barclay Group Currency Trader Index — Enter FXTP <go> and click on the Barclay Currency Traders Index button.

Stark Currency Traders Index — Enter FXTP <go> and click on the Stark Currency Traders Index button.




