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Exchange Rates and 
Fundamentals



A(nother) Horse Race

• Meese & Rogoff (JIE, 1983)
• Chinn & Meese (JIE, 1995)
• Cheung, Chinn, Garcia-Pascual (JIMF, 2005)
• Cheung, Chinn, Garcia-Pascual & Zhang (JIMF, 

2019)



Contributions

• Four new models compared against 
standard models

• Five currencies against USD
• Two specifications
• Three (four) forecast horizons
• Three prediction criteria



Findings

•A random walk can’t be beaten 
often, by MSE criterion

•Structural models do better (DoC)
•“Consistency” results ambiguous
•PPP at long horizon does well
• IRP is useful predictor 
•Taylor rule fundamentals mixed
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Data

•m, IP, i, CPI, PPI from IFS
•Output gap is full sample HP filtered IP
• Long term interest rates from Chinn & 

Meredith, Chinn & Quayyum
•NFA from Lane & Milesi-Ferretti  

interpolated using CA data 
•Gov’t debt from IFS, BIS, interpolated 
•Shadow rates from Wu-Xia, IMF



Estimation

• Rolling regressions
• ECM vs. first differences

st = Xt+ut

st =  Xt+ut

st-st-k=0+1(st-k- Xt)+ut

• ECT estimated recursively in ECM’s



Prediction, not Forecasting

•ECT estimated recursively in EC 
specifications

•ECM are ex ante vs. ex post
• But not real time
• IRP not estimated, categorized as 
error correction 

•PPP imposed in long run, reversion 
estimated in ECM



Forecast Comparison
• MSE criterion

MSE(model j)/MSE(rw)
Diebold-Mariano (1995) test [not Clark-
West] 

• Direction of Change 
Value > 0.5 implies outprediction

• “Consistency” (Cheung & Chinn, ‘98) 
Same I(d), cointegration, unit elasticity
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Results: MSE

• Structural model performance is unimpressive
• 69 outperformance RW (16.2%)
• Compare to CCG-P (2005): < 1%
• 27% success in Period I
• 35% of successes are at 5 year horizon
• Best: PPP ECM
• Worst: first difference Yen BEER, Period II (5.7)
• Difficulty in estimating short run dynamics



Selected results: MSE















Best Performance by MSE



Monetary Model augmented/not



Additional Findings
• Real interest differential model does not do 

particularly well in Period III (best Period I)
• VIX/TED: Helps relative to unaugmented but not 

necessarily best
• Hard to fit a standard model to euro/dollar
• Taylor rule model does not do particularly well 

either
• Contrast to conclusion in Rossi (JEL, 2013):
“Predictability is most apparent when one or more of 
the following hold: the predictors are Taylor rule or 
net foreign assets, the model is linear, and a small 
number of parameters are estimated.”



Results: Direction of Change

•DoC results more positive, with 128 
out of 426 outperformance (30% at 
10% MSL)

•Predictability greatest using ECM
•And at long horizons (58 out 128)
•DoC works only for IRP at long horizons















“Consistency”

•Many cases of cointegration: 261 
(61.3%)

•Very few cases of unit elasticity: 5 
(2% of cointegrated cases, 1% of 
total)

•Consistency criterion holds only in 
Period III



Conclusions

• Best model/spec./currency 
combinations do not carry over

• Error correction does best in 
outperformance at long horizons 

• PPP is well represented in this group
• IRP too, although less well than in CCG-

P (2005)



Recent Developments

• Various papers focus on global risk variables being 
important.

• Engel and Wu (JIE, 2022) find exchange rate is 
persistent so long horizon results (e.g. 5 year
changes) might be spurious. Other determinants 
are persistent (e.g., Treasury premium, SP500, GZ 
spread, 2s10s, etc.), so implied predictive power 
might also be spurious.



Uncovered Interest Parity
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Are Euro Area & US Returns Equalized on Average?

Early Middle

3 month ex post depreciation of USD against euro vs corresponding 1-year US-
euro area yield differential
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Outline
1. Uncovered interest parity (UIP) to 

Unbiasedness to Fama
2. Data
3. Fama regressions
4. Is It Risk? Is It Covered Interest 

Differentials?
5. Testing UIP using survey data
6. Reconciling the Results
7. Conclusions
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UIP is a no arbitrage profits condition present in  the main macro 
models accounting for exchange rates:

with: the depreciation of the reference currency 
with respect to the foreign currency from time 

to time 

the interest rates of horizon at time of 
the reference country

the interest rates of horizon at time of 
the foreign country

1. UIP to Fama
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In practice, we test UIP hypothesis through the Fama (1984) 
regression:

The OLS regression coefficient β: 

Under the null of UIP (and rational expectations), 
the Fama coefficient is:

UIP vs. Unbiasedness Hypothesis
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Three key assumptions to go from Fama regression to UIP:

Covered Interest 
rate Parity :

Risk Premium:

Rational Expectations:

The Fama Regression
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The limit, as t goes to infinity, of the Fama Coefficient is given by:

Political / Liquidity
risk:

Risk Premium:

Forecasts error:

Why Not β = 1?



• We take the US as domestic country from 1999 to 
2021M09 (since we look at up to one year ahead
exchange rate changes, interest rate sample is 1999M01-
2020M09 for ex post exchange rate changes)

• We consider bilateral nominal exchange rates of 8 
advanced economies (Canada, Switzerland, Japan, 
Denmark, Norway, Sweden, UK and the euro area as a 
whole)

• We take off-shore 1-year and 3-month interest rates (to 
reduce political risk)

• We use expectations at 1 year and 3 months of exchange 
rates drawn from Consensus Forecasts from 2003 to 
2021M09 45

2. Data



Data: Interest Rates

Figure 1: Interest Rates on 1Y-Eurocurrency Deposits



Data: Interest Differentials

Figure 2: 1Y-Eurocurrency Deposit Rates Differential (US Dollar minus Foreign Currency)



Data: Ex post Depreciations

Figure 3: 1Y-Ex-Post Depreciation Rate of the US Dollar w.r.t. Foreign Currency 
(Positive values indicate depreciations)



Example: EUR/USD



3. Fama Regressions

Let’s break up into subsamples. Previously, used arbitrary break of the 
beginning of the Global Financial Crisis. This version, use Bai-Perron structural 
break test
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1999M01–
2005M04

Fama regression: Subsamples

Panel B: 
Pre-Crisis 
sample: 
1999M01–
2006M08

Panel C: 
Post-Crisis 
sample: 
2006M09–
2018M06
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1999M01–
2005M04

Fama regression: Subsamples

2005M05–
2017M04

Panel C: 
Post-Crisis 
sample: 
2006M09–
2018M06
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1999M01–
2004M05

Fama regression: Subsamples

2004M05–
2017M04

2017M05–
2020M09



Are the Fama Puzzle and New Fama Puzzle a 
USD Phenomenon? No

Pre: 1999M01-2006M08
Post: 2006M09-2016M02
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Are the Fama Puzzle and New Fama Puzzle a 
USD Phenomenon? No



Digression: But They Are a 
Developed Country Phenomenon

Three month Fama
coefficient, 1986M08-
2008M05; from Chinn & 
Frankel (2020)



Digression: But They Are a 
Developed Country Phenomenon

Three month Fama
coefficient, 2008M09-
2017M05; from Chinn 
& Frankel (2020)



Pre- & Post- Fama Coefficients
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from Chinn & Frankel (2020)



4. Is It Risk? Augmented Fama
Assessing the risk premium using a global aversion measure:
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Assessing the risk premium using a global aversion measure:



4. Is It Covered Interest Differentials?

• Textbook describes CIP deviations as near zero
• Since the crisis, CIP deviations have grown, 

initially due to default risk during GFC (Baba & 
Packer; Coffey, Hrung & Sarkar)

• Subsequently due to liquidity issues (Borio, 
McCauley, McGuire & Sushko; Du, Tepper & 
Verdelhan)



4. Is It Covered Interest Differentials?
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We assume the survey-based measure from Consensus 
Forecasts equal market’s expectations up to an error term:

This leads to the following regression from 2003M04 to 
2018M06:

5. Testing of UIP with Survey Data



Ex Post vs. Ex Ante Depreciation
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Results: Direct Testing of UIP
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2003M01–
2005M04

Panel B: 
Pre-crisis sample 
2003M01 –
2006M08

Panel C: 
Post-crisis sample 
2006M09 –
2018M06

Results: Direct Testing of UIP
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2003M01–
2005M04

2005M05 –
20017M04

Panel C: 
Post-crisis sample 
2006M09 –
2018M06

Results: Direct Testing of UIP
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2003M01–
2005M04

2005M05 –
20017M04

2017M05 –
2020M09

Results: Direct Testing of UIP
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The limit, as t goes to infinity, of the Fama Coefficient is given by:

Political / Liquidity
risk:

Risk Premium:

Forecasts error:

5. Reconciling the Results



Deviations from β=1
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Dollar Turns Out Weaker than Expected, 
as Interest Rates Rise Less than Expected



• We find evidence of breaks in the relationship 
between ex-post depreciation and interest rate 
differentials around GFC and post-liftoff: switch from 
negative to large positive and then negative Fama
coefficients = the new Fama puzzle 

• Global risk aversion (as measured by VIX) does not 
help in explaining the Fama puzzle 

• UIP seems to hold more generally when using survey 
data suggesting investors rely on this condition 
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6. Conclusions



• Presence of forward premium puzzle appears to be 
driven more by expectational errors than by risk or 
by covered interest deviations.
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6. Conclusions



Additional Slides



Three Month Results










