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Chapter 6 Foreign Exchange Market Efficiency

Violations of Uncovered Interest Parity

Uncovered Interest Parity

1 + it = (1 + i∗t )
Et(St+1)

St

However, UIP is repeated rejected by real world data. The ensuing
challenge is then to understand why UIP fails.

We cover three possible explanations:

Forward foreign exchange rate contains a risk premium.

Rational market participants may have an incomplete
understanding of the economy and make systematic prediction
errors (peso-problem).

Some market participants are irrational, and they are called “noise
traders”.
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Section 6.1 Deviations from UIP

Deviations from UIP

Let s be the log spot exchange rate, f be the log one-period forward
rate, i (i∗) be the one-period nominal interest rate on a domestic
(foreign) currency. If uncovered interest parity holds:

it − i∗t = Et(st+1)− st

By covered interest parity, we also have:

it − i∗t = ft − st

Hence, uncovered interest parity equals to:

ft = Et(st+1)

Hansen and Hodrick try to test if UIP holds.
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Section 6.1 Deviations from UIP

Hansen and Hodrick’s Test of UIP

ft,3: log 3-month forward exchange rate at time t

st: log spot rate at time t

It: the information set available to market participants at time t

Jt: the information set available to you, an individual at time t

Hansen and Hodrick want to test the hypothesis:

H0 : E(st+3|It) = ft,3

However, It is not observable, but Jt is a subset of It, so what they
really test is:

H ′
0 : E(st+3|Jt) = ft,3

Zichao Yang (ZUEL) September 28, 2025 4 / 39



Section 6.1 Deviations from UIP

Hansen and Hodrick’s Test of UIP

The regression can be written as:

st − ft−3,3 = z′t−3β + ϵt,3

where zt−3 is a vector of economic variables in Jt−3.

Even though we are working with 3-month forward rates, we will
sample the data monthly. Eventually, we wan to do a joint test to see if
the slope coefficients β are zero.

The error term is formed at time t− 3, ϵt = st − E(st|Jt−3), so at t− 3
we have

E(ϵt|Jt−3) = E(st − E(st|Jt−3)) = 0

which means the error term is unpredictable at time t− 3 when it is
formed. Then how about E(ϵt|Jt−1)?
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Section 6.1 Deviations from UIP

Hansen and Hodrick’s Test of UIP

At time t− 2 and t− 1 you will get new information, so:

E(ϵt|Jt−1) = E(st|Jt−1)− E[E(st|Jt−3)|jt−1] ̸= 0

Hence, the first auto-covariance of the error term

E(ϵtϵt−1) = E(ϵt−1E(ϵt|Jt−1))

need not to be zero.

Actually we can only say that E(ϵtϵt−k) = 0 for k ≥ 3.

If you work with a k − period forward rate, you must be prepared for
the error term to follow an MA(k-1) process.

In their regressions, Hense and Hodrick calculate the asymptotic
covariance matrix assuming that the regression error follows a moving
average process.
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Section 6.1 Deviations from UIP

Hansen and Hodrick’s Test of UIP

In these data, UIP is rejected for every currency except for the
dollar-deutsche mark rate.
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Section 6.1 Deviations from UIP

The Advantage of Using Overlapping Observations

You can always avoid inducing the serial correlation into the regression
error by only using non-overlapping observations. But, then, you will
have less observations to work with.

Overlapping monthly observations increases the nominal sample size by
a factor of 3 but the effective increase in sample size may be less than
this if the additional obs. are highly dependent.
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Section 6.1 Deviations from UIP

Fama Decomposition Regressions

Define the expected excess nominal forward foreign exchange payoff to
be:

pt ≡ ft − Et[st+1]

From the Hansen-Hodrick regressions we already know that pt is non
zero. Adding and subtracting st from both sides can get:

ft − st = Et(st+1 − st) + pt

Fama deduces some properties of pt using the following two regressions:

(1) consider the regression of the ex post forward profit ft − st+1 on the
current period forward premium ft − st

ft − st+1 = α1 + β1(ft − st) + ϵ1,t+1

(2) consider the regression of the one-period ahead depreciation
st+1 − st on the current period forward premium

st+1 − st = α2 + β2(ft − st) + ϵ2,t+1
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Section 6.1 Deviations from UIP

Fama Decomposition Regressions

The β̄2 is significantly less than 1, so uncovered interest parity is
rejected.

Furthermore, β̄2 is actually negative, and this phenomenon is called
Forward Premium Puzzle. The forward premium evidently predicts
the future depreciation but with the “wrong” sign from the UIP
perspective.
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Section 6.1 Deviations from UIP

Fama Decomposition Regressions

This anomaly is driven by the dynamics in pt. We can writ β1 and β2
as (How?):

β1 =
V ar(pt) + Cov[pt, Et[∆st+1]]

V ar(pt) + V ar[Et(∆st+1)] + 2Cov[pt, Et(∆st+1)]

β2 =
V ar[Et(∆st+1)] + Cov[pt, Et[∆st+1]]

V ar(pt) + V ar[Et(∆st+1)] + 2Cov[pt, Et(∆st+1)]

Based on the regression results, we can get:

β1 > 0

β2 < 0

}
⇒

{
Cov[pt, Et[∆st+1]] < 0

V ar(pt) > |Cov[pt, Et[∆st+1]]| > V ar[Et(∆st+1)]
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Section 6.1 Deviations from UIP

Estimating pt
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Section 6.2 Rational Risk Premia

Rational Risk Premia

In this model, we assume the representative agent’s intertemporal
marginal rate of substitution between t and t+ 1 can be written as

µt+1 =
βu′(Ct+1)

u′(Ct)

where u′(Ct) is the representative agent’s marginal utility evaluated at
equilibrium consumption.

Intertemporal Marginal Rate of Substitution & Good State:

When the agent experiences the good state, consumption growth is
high and the intertemporal marginal rate of substitution is low.
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Section 6.2 Rational Risk Premia

Rational Risk Premia

If the agent is behaving optimally, the expected marginal utility from
the real payoff from buying the foreign currency forward is:

Et[u
′(Ct+1)

Ft − St+1

Pt+1
] = 0

We can rewrite this equation by multiplying both sides by β and
dividing by u′(Ct) to get:

Et[µt+1
Ft − St+1

Pt+1
] = 0

Now there is no arbitrage opportunity in the market. This equation
will help us understand the risk-premia stemmed from the demand for
forward foreign exchange, and explain why UIP does not hold.
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Section 6.2 Rational Risk Premia

Covariance Decomposition

Suppose we have two random variables Xt+1 and Yt+1, then the
covariance is

COVt(Xt+1, Yt+1) = Et(Xt+1Yt+1)− Et(Xt+1)Et(Yt+1)

If we further assume Et(Xt+1Yt+1), then we can get:

Et(Yt+1) =
−Covt(Xt+1, Yt+1)

Et(Xt+1)

Now if we set Yt+1 =
Ft−St+1

Pt+1
and Xt+1 = µt+1, we can get:

Et[
Ft − St+1

Pt+1
] =

−Covt[
Ft−St+1

Pt
, µt+1]

Etµt+1
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Section 6.2 Rational Risk Premia

The Real Risk Premium

Et[
Ft − St+1

Pt+1
] =

−Covt[
Ft−St+1

Pt
, µt+1]

Etµt+1

This equation shows us that

The forward rate is in general not the rationally expected future
spot in this model.

The expected forward contract payoff is proportional to the
conditional covariance between the payoff and the intertemporal
marginal rte of substitution.

How do we make sense of this equation?
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Section 6.2 Rational Risk Premia

The Real Risk Premium

Suppose that Et[
Ft−St+1

Pt+1
] < 0, what does this mean?

This means if you buy the foreign currency (euros) forward and resell
them in the spot market at period t+ 1, you will make a profit. It
seems like that the euro is a risky currency and the market pays a
premium to those who are willing to hold euro-denominated assets.

But...why is the euro a risky asset?

When Et[
Ft−St+1

Pt+1
] < 0, Covt[

Ft−St+1

Pt
, µt+1] should be positive, then a

smaller negative Et[
Ft−St+1

Pt+1
] (i.e. larger risk premium) should be

associated with a lower µt+1, which indicates a high consumption
growth rate. So holding the euro forward pays off well in good states,
but pays off poorly in bad states. This is not an ideal asset for
risk-averse investors. Risk-averse investors hope their assets pay off
well in bad states.
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Section 6.2 Rational Risk Premia

The Real Risk Premium

Hence, the euro is a risky asset and the UID does not hold because the
market needs to pay the holders a risk premium.

Q: if the euro is risky, then how about the dollar?

If Et[
Ft−St+1

Pt+1
] < 0 and you buy the dollar forward, you expect to realize

a loss.

Risk-averse investors are willing to hold dollar-denominated assets
because these assets provide consumption insurance by providing high
payoff in bad (low growth) consumption states. The expected negative
payoff can be viewed as an insurance premium. So now the dollar is a
safe asset.
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Section 6.2 Rational Risk Premia

Risk-neutral Forward Exchange

If individuals are risk neutral, the intertemporal marginal rate of
substitution µt+1 is constant. (Why?)

Then the equation Et[
Ft−St+1

Pt+1
] =

−Covt[
Ft−St+1

Pt
,µt+1]

Etµt+1
can be rewritten as:

Et(
Ft

Pt+1
) = Et(

St+1

Pt+1
)

Even under risk-neutrality, the forward rate is not the rationally
expected future spot rate (UIP does not hold) because you need to
divide them by the stochastic future price level.
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Section 6.2 Rational Risk Premia

Nominal Risk Premium

Multiply Et[µt+1
Ft−St+1

Pt+1
] = 0 by Pt and divide through by St to get:

Et[(µt+1
Pt

Pt+1
)(
Ft − St+1

St
)] = Et[µ

m
t+1(

Ft − St+1

St
)] = 0

where µm
t+1 = µt+1

Pt
Pt+1

, and we call µm
t+1 the intertemporal marginal

rate of substitution of money.

Based on the same logic in Real Risk premium section, here we can get:

Et[
Ft − St+1

St
] = (1 + it)Covt[µ

m
t+1,

St+1

St
]
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Section 6.2 Rational Risk Premia

Nominal Risk Premium

Et[
Ft − St+1

St
] = (1 + it)Covt[µ

m
t+1,

St+1

St
]

Now, if Et[
Ft−St+1

St
] < 0, the covariance will be negative. In the bad

state, µm
t+1 is high because consumption growth is low. This is

associated with a weakening of the euro (low value of St+1

St
). Hence, the

euro is risky because its value is positively correlated with
consumption.

The foreign currency buys fewer foreign goods in the bad state and is
therefore a bad hedge against low consumption states.

Pitfalls of the Risk Premium Explanation

In order to explain the real world data, we need people to be very risk
averse otherwise risk premium itself is not sufficient.
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Section 6.3 Some Survey Results

Some Survey Results

In some surveys, economists analyze forecasts on 10 USD bilateral
rates and 8 deutsche mark bilateral rates from 1986-01 to 1990-12. The
survey respondents were asked to provide forecasts at horizons of 3, 6,
and 12 months into the future. We will focus on two regressions.

(1) Let s̄et+1 be the median of the survey forecast of the log spot
exchange rate st+1 reported at date t. We regress the survey forecast
error on the forward premium.

∆s̄et+1 −∆st+1 = α1 + β1(ft − st) + ϵ1,t+1

If survey respondents have rational expectations, the survey forecast
error realized at date t+ 1 will be uncorrelated with any publicly
available info at time t and the coefficient of β1 should be zero.
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Section 6.3 Some Survey Results

Some Survey Results

(2) this regression measures the weight that market participants attach
to the forward premium in their forecasts of the future depreciation.

∆s̄et+1 = α2 + β2(ft − st) + ϵ2,t+1

Here we want to check if β2 = 1. If a risk premium exists, it should be
impounded in the regression error and cause β2 to deviate from 1
through the omitted variables bias.
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Section 6.3 Some Survey Results

Some Survey Results
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Section 6.3 Some Survey Results

Some Survey Results

Two main points can be drawn from the table.

The coefficient of β1 is significantly different from zero which
provides evidence against the rationality of the survey
expectations.

Estimates of β2 are generally insignificantly different from 1, which
suggests that survey respondents do not believe that there is a risk
premium in the forward foreign exchange rate.
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Section 6.4 The Peso Problem

A Simple Peso Example

In previous settings, we always assume that agents have prefect
knowledge about the economy. In “peso problem” we will loose this
assumption and assume that agents may have imperfect knowledge
about some aspects of the underlying economic environment.

The “peso problem” was originally studied by Krasker who observed a
persistent interest difference in favor of Mexico even though the
nominal exchange rate was fixed by the central bank. By covered
interest arbitrage, we get:

it − i∗t = ft − st < 0

If the fixed exchange rate st is maintained at t+ 1, then we have a
realization of ft < st = st+1, there is a persistent forward rate forecast
error in the system.
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Section 6.4 The Peso Problem

A Simple Peso Example

How can we explain this persistent forecast error?

Suppose there is a probability p that the Mexico central bank will
abandon the peg and devalue the peso to s1 < s0 and a probability
1− p that the s0 peg will be maintained. The process governing the
exchange rate is

st+1 =

{
s1 with probability p

s0 with probability 1− p

Then the 1-period ahead rationally expected future spot rate should be

Et(st=1) = ps1 + (1− p)s0

So we will observed a persistent and rational forecast error:

Et(st+1)− s0 = p(s1 − s0) < 0

Zichao Yang (ZUEL) September 28, 2025 27 / 39



Section 6.4 Noise Traders Theory

Noise Traders Theory

The Noise Trader Model consider the possibility that some market
participants are not fully rational. The model adapts the
overlapping-generations noise trader model of De Long et.al. to study
the pricing of foreign currencies in an environment.

Heterogeneous beliefs across agents: rational (fundamental) and
noise traders

noise traders are unable to distinguish between pseudo-signals and
news

short-horizon rational investors bear the risk that they may be
required to liquidate their positions at a time
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Section 6.4 Noise Traders Theory

The Model

Two countries: domestic country (dollar) and foreign country (euro).

The price level in each country is fixed at unity in local currency,
P = P ∗ = 1. Individuals therefore evaluate wealth in local currency
units.

λt is the dollar value of the portfolio position taken. λt > 0 means a
long position in euro.

A long position in the euro means:

invest λt dollar to buy λt/St euros, opportunity cost at t+ 1 is
λtRt

in t+ 1, the euro payoff is R∗
t (λt/St), which equals (St+1/St)R

∗
tλt

in dollars
net payoff is [(St+1/St)R

∗
t −Rt]λt
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Section 6.4 Noise Traders Theory

The Model

We use the approximations (St+1/St) ≃ (1 + ∆st+1) and
(Rt/R

∗
t ) = (Ft/St) ≃ 1 + xt to express the domestic agent’s net dollar

payoff as:
[∆st+1 − xt]R

∗
tλt

The foreign agent’s portfolio position is denoted by λ∗t. (Note: λ∗t is
also denominated in dollars.)

λ∗t > 0 indicates a long euro position, and the next period’s net euro
payoff is (R∗

t /St −Rt/St+1)λ∗t.

λ∗t < 0 indicates a long dollar position, and the next period’s net euro
payoff is −(Rt/St+1 −R∗

t /St)λ∗t.
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Section 6.4 Noise Traders Theory

The Model

Using the approximation
(Rt/R∗

t )
St+1/St

≃ 1 + xt −∆st+1, the foreign agent’s
net euro payoff is:

[∆st+1 − xt]R
∗
t

λ∗t
St

Also, the foreign exchange market clears when net dollar sales of the
current young equals net dollar purchases of the current old:

λt + λ∗t =
St

St−1
R∗

t−1λt−1 +Rt−1λ∗t−1
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Section 6.4 Noise Traders Theory

Fundamental and Noise Traders

A fraction µ of domestic and foreign traders are fundamentalists who
have rational expectations. The remaining fraction 1− µ are noise
traders whose beliefs are distorted.

The speculative positions of home fundamentalists and noise traders
are λf

t and λn
t .

The speculative positions of foreign fundamentalists and noise traders
are λf

∗t and λn
∗t.

The total portfolio position of domestic agents is λt = µλf
t + (1− µ)λn

t .

The total portfolio position of foreign agents is λ∗t = µλf
∗t + (1− µ)λn

∗t.
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Section 6.4 Noise Traders Theory

Fundamental and Noise Traders

The utility function that every agent wants to maximize is a constant
absolute risk aversion utility function:

Et(−e−γWt+1)

where Wt+1 is the agent’s wealth in t+ 1.

This maximization problem equals to the following problem:

max Et(Wt+1)−
γ

2
Vt(Wt+1)

where Vt(Wt+1) is the variance of Wt+1.

Let us begin with a economy that contains only fundamentalists.
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Section 6.4 Noise Traders Theory

A fundamentalists (µ = 1) Economy

The wealth of the fundamentalist domestic agent is the portfolio payoff
plus c dollars of exogenous “labor” income.

xt is a AR(1) process:
xt = ρxt−1 + vt

with ρ ∈ (0, 1) and vt
iid∼ (0, σ2

v).

Without loss of generality, we let the uncertainty in the economy is
driven by Rt alone and fix R∗ = 1.

The domestic agent evaluate the conditional mean and variance of next
period wealth:

Et(W
f
t+1) = [Et(∆st+1)− xt]λ

f
t + c

Vt(W
f
t+1) = σ2

s(λ
f
t )

2
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Section 6.4 Noise Traders Theory

A fundamentalists (µ = 1) Economy

The maximization problem is:

max [Et(∆st+1)− xt]λ
f
t + c− γ

2
σ2
s(λ

f
t )

2

And the solution is:

λf
t =

[Et(∆st+1)− xt]

γσ2
s

Implications:

Et(∆st+1) ↑, USD will depreciate, agents will borrow more (λt ↑)
USD, take a long position in EUR

if xt ↓, then Rt
R∗

t
↓, USD will be less attractive, so λt ↑.

people are risk averse, so if γσ2
s ↑, people will allocate less wealth

on foreign assets, so λt ↓.
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Section 6.4 Noise Traders Theory

A fundamentalists (µ = 1) Economy

Following the same logic, we can get the optimal position for the
foreign agent: λf

∗t = Stλ
f
t .

Based on the market clearing condition deducted in previous slides we
can get:

Et∆st+1 − xt = Γt(Et−1∆st − xt−1)

where Γt ≡ [(St/St−1)+St−1Rt−1]
1+St

One solution for the rate of depreciation is:

∆st =
1

ρ
xt = xt−1 +

1

ρ
vt

So Et(∆st+1) = xt, there is no forward premium bias if agents are
fundamentalists.
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Section 6.4 Noise Traders Theory

A Noise Trader (µ < 1 Economy)

Noise traders believe that assets returns are influenced by other factors
({nt}).

When n− t > 0 noise traders believe the dollar will be weaker in the
future than what is justified by the fundamentals.

nt = kxt + ut

where k > 0, and ut
iid∼ (0, σ2

u).

The distortion in noise trader beliefs occurs only in evaluating first
moments of returns. Their evaluation of second moments coincide with
those of fundamentalists.

Et(W
n
t+1) = [Et(∆st+1)− xt]λ

n
t + ntλ

n
t + c

Vt(W
n
t+1) = σ2

s(λ
n
t )

2
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Section 6.4 Noise Traders Theory

A Noise Trader (µ < 1 Economy)

The domestic noise trader’s problem is to maximize:

λn
t (Et∆st+1 − xt + nt)− γσ2

s(λ
n
t )

2

and the solution is:
λn
t = λf

t +
nt

γσ2
s

For foreign noise trader, the optimal position is λn
∗t = Stλ

n
t .

The market clearing condition is:

(Et∆st+1 − xt) + (1− µ)nt = Γt[Et−1∆st − xx−t + (1− µ)nt−1]

and the solution is:

∆st =
1

ρ
xt −

1− µ

ρ
nt − (1− µ)ut−1
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Section 6.4 Noise Traders Theory

Properties of the Solutions

When noise traders are excessively pessimistic and take short position
in the dollar, fundamentalists take the offsetting long position. The
market has to be cleared.

Foreign exchange risk, excess currency movements and trading volume
are induced entirely by noise traders.

Neither types of trader is guaranteed to earn profits or losses.
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