
The Effects of Investor Sentiment on EUR/USD
Exchange Rate
An Explanation of the UIP Puzzle

Yanyan Yang
Claremont Graduate University
yanyan.yang@cgu.edu — 1 (909) 524 2322

Abstract
This paper demonstrates that investor sentiment plays a significant role in explaining the deviation from the Un-

covered Interest rate Parity (UIP). To measure the investor sentiment, I apply new Sentix survey data including both
economy sentiment index and exchange rate sentiment measured by the proportions of optimistic and pessimistic
investors separately. The empirical study revisits the Fama Regression with investor sentiment. To examine the
effects of sentiment dynamically, a VECM framework is used to test the effects of sentiment shocks on the devia-
tion from UIP. The results suggest that the shocks of optimistic and pessimistic exchange rate sentiments last over
longer horizons in contrast to transitory effects of the interest rate differential.

Introduction
According to Uncovered Interest rate Parity (UIP), domestic currency with higher interest rate tends to
depreciate in the future against foreign currency with a lower interest rate. It implies that the expected
change in exchange rate should equal the interest rate differential between the foreign and domestic
countries. A regression of realized exchange rate changes on interest rate differentials should have a
unity coefficient. However, UIP has been rejected by Fama (1984) and subsequent empirical studies
with a consistently negative coefficient. The conjecture here is that sentiments drive the deviation
between interest rate differential and the expected change of exchange rates, especially during the
turmoil periods where sentiment may have played a more important role in determining the investor
expectations.In this framework with the inclusion of investor sentiment, the shocks of both optimistic
and pessimistic sentiment play a role in explaining the UIP puzzle. Another contribution of this study
to the previous literature is that it covers the most recent turmoil periods from 2008 to 2015 which
have been rarely covered by the previous empirical studies of exchange rates.

Sentiment and Its Measurements
To measure sentiment, I apply new survey data to measure the two types of sentiment, the economy
sentiment index and the exchange rate sentiment.

A ”Half-full and Half-empty” Model
The model design is inspired by a decision making model built by [1]. Assume that rational risk
neutral investors assign equal weight to
E[max{∆st+1− (it− i∗t ), 0}] and E[min{∆st+1− (it− i∗t ), 0]}. However, optimists and pessimists
may assign different weights on the possible outcomes. For example, given mixed signals from the
fundamentals suppose that an optimist who sees the glass half-full, overweights expectations positive
excess return ∆st+1− (it− i∗t ) > 0 relative to the negative excess return ∆st+1− (it− i∗t ) < 0, while
pessimists do the opposite. To introduce these optimistic and pessimistic sentiment, I use a fraction λ
of the investors are optimists who have bullish sentiment on Euro and a fraction ω of the investor are
pessimists who have bearish sentiment on Euro. If all investors are neutral then λ = ω = 0 and the
expected change of exchange rate is unbiased and UIP holds.

Then the deviation from UIP now is

DUIP
t = λEt[max{∆st+1 − (it − i∗t ), 0}] + ωEt[min{∆st+1 − (it − i∗t ), 0}] (1)

It implies the magnitude of the deviation from UIP can be explained by λ and ω. The ”half-full, half-
empty” model is capable of matching the stylized facts of the data summarized by Fama regression.
More importantly, it shows that how sentiment affect the deviation from UIP.

cov(DUIP
t , Et(∆st+1)) = (λ− w)(σ2

u(1− µ)2/ρN(d+)− σ2
x(1− k(1− µ))N(d−)) (2)

• Prediction 1: If λ = ω, DUIP
t = Et[∆st+1 − (it − i∗t )] = 0 UIP holds.If the proportion of in-

vestors with bullish beliefs on the euro is equal to the proportion of investors with bearish beliefs
on the euro, then UIP will hold. This implies that the absolute value of the coefficient of the bulls
is the same as the absolute value of the coefficient of the bears and that there are no additional
factors affecting expectations. However, the bullish and bearish are not same from the results of
the empirical study. The size of the bulls coefficient is slightly larger than the size of the bear
coefficient.
• Prediction 2: If λ,the proportion of investors with bullish beliefs on the euro increases, the devia-

tion from UIP will move upward. In other words, the coefficient of the bulls will have a positive
sign.
• Prediction 3:If ω,the proportion of investors with bearish beliefs on the euro increase, the deviation

from UIP will move downward. In other words, the coefficient of the bears will have a negative
sign.

Revisiting Fama Regression with Sentiment
Fama (1984) [3]provides a benchmark model for the UIP Puzzle.

st+1 − st = β0 − β1(it − i∗t ) + εt+1 (3)

To examine the three predictions, I replace the interest rate differential with the economy sentiment
differential and introduce the bullish and bearish exchange rate sentiments to the new regression.

DUIP
t = β0 − β1(econsent − econsen∗t ) + β2Bullt + β3Beart + εt (4)

where econsent denotes the US economy sentiment and econsen∗t denotes the EU economy senti-
ment, Bullt denotes the optimistic exchange rate sentiment and Beart denotes the pessimistic ex-
change rate sentiment.
Table 3 reports that if there is a 10% increase of investors with bullish beliefs on the euro relative
to the dollar, it will lead to a 0.94% increase of excess return of the EUR/USD exchange rate. Cor-
respondingly, if there is a 10% increase of investors with bearish beliefs on the euro relative to the
dollar, it will lead to a -0.75% decrease of the excess return of EUR/USD exchange rate. According to
the summary of statistics, 0.94% and -0.75% demonstrate significant movement in the excess return
of the foreign exchange rate, given the standard deviation of the excess return is only 0.3%. Compared
to the small impact of the sentiment on fundamentals, direct sentiment on the EUR/USD exchange
rate can explain the deviation from UIP better, because it is measured by the survey data contain-
ing various sources of forward-looking information used by investors to form their expectations.

Although both economy sentiment and
exchange rate sentiment are significant,
only the exchange rate sentiment has in-
tuitive economic significance. By incor-
porating sentiments on exchange rate, the
explanatory power of the new regression
improves by 35%, compared to the re-
gression on interest rate differential with
near zero R2.The exchange rate senti-
ment could be a better predictor since
it has increasingly higher explanatory
power and an intuitive economic signifi-
cance.

VECM Results

I apply Vector Error Correction Model (VECM) due to the cointegration between the excess return of
the exchange rate and interest rate differential.Some studies with previous non-crisis sample do not
find cointegration, while the results from this study with most recent sample periods suggest that the
excess return or the change of exchange rate follows the interest rate differential and the sentiments
more tightly. The major goal of this section is to observe how the deviation from UIP moves over
different horizons through the impulse response functions. Especially, how the deviation from UIP
responded to both optimistic and pessimistic exchange rate sentiments.

Figure 1: Impulse Response Function Graphs

Figure 1 shows the estimated effect of one standard deviation movement in optimistic sentiment for
each horizon k=1, 16 months.The dynamic results confirm the predictions 2 and 3. Both optimistic
and pessimistic sentiments have permanent effects on the deviation from UIP. However, the interest
rate differential has only transitory effect.

Conclusion

The ability for this sentiment model to help explain the failure of UIP suggests that it may also shed
some light on explaining the failure of other well-known exchange rate models, specifically by intro-
ducing the survey-based sentiment proxies. These results suggest two directions for further research.
Empirically, the results support the usefulness of survey-based data on expectations and sentiment.
Theoretically, this study motivates the incorporation of sentiment into exchange rate models. In prac-
tice, the sentiment approach proposed in this paper can be also applied by investors who intend to
improve the forecast ability of excess return of exchange rate.
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