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Introduction
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The euro before 1999  
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ER forecasting horse race: 

bird’s eye view on the literature

4

Meese & Rogoff (1983): 
exchange rates are not forecastable: start of the ER forecasting race

Mark (1995); Chinn & Meese (1995): 
RW can be beaten at longer horizons by theoretical models

Cheung, Chinn & Pascual (2005): 
none of standard models able to consistently outperform RW

Engel, Mark & West (2008): 
ER models are not as bad as you think: part of the dismal forecasting performance of
macro models can be attributed to estimation rather than mis-specification error

Rogoff (2009), Rossi (2013), Cheung et al. (2018): 
the unpredictability of (nominal) exchange rates is likely to remain the consensus view for
the conceivable future. Some hope/evidence in favour of PPP.

Ca’ Zorzi, Muck and Rubaszek (2016), Ca’ Zorzi, Kolasa and Rubaszek (2017)
mean reversion of the real exchange rates is key to understand predictability of the exchange rate over medium 
and long-term horizons.
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Outline of the presentation

1. Discuss regularities on the exchange rate market

2. Present the evidence that RERs are predictable, especially in the long 

run

3. Show that RER forecasts can be exploited for predicting NERs

4. Main takeaways and final thoughts  
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In-sample regularities of FX markets 
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Data

Monthly data over the period 1975:1-2017:5 for each country:

▪ end-of-period NER against the USD 

▪ consumer price index (CPI) 

▪ end-of-period RER against the USD

Countries:

▪ Australia (AUD)

▪ Canada (CAD)

▪ Japan (JPY)

▪ New Zealand NZD)

▪ Switzerland (CHF)

▪ United Kingdom (GBP)

▪ euro area (EUR)

▪ South Korea (KRW)

▪ Norway (NOK)

▪ Sweden (SEK) 
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In sample regularities on the FX markets
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1. Mean reversion of RER to PPP level ( lim
ℎ→∞

𝛼1ℎ = −1)

𝛥𝑟𝑒𝑟𝑡,ℎ = 𝛼0ℎ + 𝛼1ℎ𝑟𝑒𝑟𝑡−ℎ + 𝜖𝑡

2. Adjustment of RER through NER (𝛽1ℎ = 1)

𝛥𝑛𝑒𝑟𝑡,ℎ = 𝛽0ℎ + 𝛽1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡

3. No adjustment through relative price indices  RPI (𝛾1ℎ = 0)

𝛥𝑟𝑝𝑖𝑡,ℎ = 𝛾0ℎ + 𝛾1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡
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Regularity 1: Mean reversion of RER
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𝛥𝑟𝑒𝑟𝑡,ℎ = 𝛼0ℎ + 𝛼1ℎ𝑟𝑒𝑟𝑡−ℎ + 𝜖𝑡
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Regularity 1: Mean reversion of RER
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𝛥𝑟𝑒𝑟𝑡,ℎ = 𝛼0ℎ + 𝛼1ℎ𝑟𝑒𝑟𝑡−ℎ + 𝜖𝑡
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Regularity 2: Adjustment of RER via NER
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𝛥𝑛𝑒𝑟𝑡,ℎ = 𝛽0ℎ + 𝛽1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡
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Regularity 2: Adjustment of RER via NER

𝛥𝑛𝑒𝑟𝑡,ℎ = 𝛽0ℎ + 𝛽1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡
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Regularity 3: No adjustment of RER via RPI
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𝛥𝑟𝑝𝑖𝑡,ℎ = 𝛾0ℎ + 𝛾1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡
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Regularity 3: No adjustment of RER via RPI

𝛥𝑟𝑝𝑖𝑡,ℎ = 𝛾0ℎ + 𝛾1ℎ𝛥𝑟𝑒𝑟𝑡,ℎ + 𝜖𝑡
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Out-of-sample evidence: 

Real Exchange Rates  
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What we call a half-life model

A simple, calibrated AR(1) model
that assumes gradual reversion to 
historical mean, with the adjustment pace:

- 10% in 6 months

- 20% in 1 year

- 50% (half-life) in 3 years (Rogoff, 1996)

𝑟𝑒𝑟𝑡+ℎ
𝑓

= ො𝜇 + ҧ𝜌ℎ (𝑟𝑒𝑟𝑡 − ො𝜇)

Interpretation: a simple gliding path between an initial value and an end 
point, long-term forecast (PPP proxied by the sample mean)
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Real exchange rates models 

Mean-reverting model for RER:

Autoregression (AR): 𝑟𝑒𝑟𝑖𝑡+ℎ
𝑓

= ො𝜇𝑖 + ො𝜌𝑖
ℎ(𝑟𝑒𝑟𝑖𝑡 − ො𝜇𝑖)

Direct forecast (DF):      𝛥𝑟𝑒𝑟𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼𝑖1ℎ𝑟𝑒𝑟𝑖𝑡

Panel DF (PDF): 𝛥𝑟𝑒𝑟𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼1ℎ𝑟𝑒𝑟𝑖𝑡

Half-life (HL): 𝑟𝑒𝑟𝑖𝑡+ℎ
𝑓

= ො𝜇𝑖 + ҧ𝜌𝑖
ℎ(𝑟𝑒𝑟𝑖𝑡 − ො𝜇𝑖)

Benchmark:  Random walk

USD rates against: AUD, CAD, JPY, NZD, CHF, GBP, EUR, KRW, 

NOK, SEK

Sample: 1975-2017, forecasts for 1995-2017

Forecasting scheme:   rolling (15-years window)17
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Rolling estimates of the fraction of adjustment to 

PPP achieved at horizon H
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RERs are forecastable:

RMSFE for the RER with respect to the RW
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Out-of-sample evidence: 

Nominal Exchange Rates
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Relative price indices models 

Models for RPI (see Faust and Wright, 2013):

Autoregression (AR): 𝛥𝑟𝑝𝑖𝑖𝑡+ℎ
𝑓

= ො𝜇𝑖 + ො𝜌𝑖
ℎ(Δ𝑟𝑝𝑖𝑖𝑡 − ො𝜇𝑖)

Direct forecast (DF):      𝛥𝑟𝑝𝑖𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼𝑖1ℎ𝑟𝑒𝑟𝑖𝑡

Panel DF (PDF): 𝛥𝑟𝑝𝑖𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼1ℎ𝑟𝑒𝑟𝑖𝑡

Half-life (HL): 𝛥𝑟𝑝𝑖𝑖𝑡+ℎ
𝑓

= ො𝜇𝑖 + ҧ𝜌𝑖
ℎ(Δ𝑟𝑝𝑖𝑖𝑡 − ො𝜇𝑖)

Benchmark:  Random walk

CPI against CPI in US:   AUD, CAD, JPY, NZD, CHF, GBP, EUR, KRW, 

NOK, SEK

Sample: 1975-2017, forecasts for 1995-2017

Forecasting scheme:   rolling (15-years window)21
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RPI are not forecastable:

RMSFE for the RPI with respect to the RW
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Nominal exchange rate models 
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RER adjustment occurs through NER changes: 

Direct forecast (DF):      𝛥𝑛𝑒𝑟𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼𝑖1ℎ𝑟𝑒𝑟𝑖𝑡

Panel DF (PDF): 𝛥𝑛𝑒𝑟𝑖𝑡+ℎ,ℎ
𝑓

= ො𝛼𝑖0ℎ + ො𝛼1ℎ𝑟𝑒𝑟𝑖𝑡

Half-life (HL): 𝛥𝑛𝑒𝑟𝑖𝑡+ℎ
𝑓

= 𝛥𝑟𝑒𝑟𝑖𝑡+ℎ
𝑓,𝐻𝐿

Double half-life (2HL): 𝛥𝑛𝑒𝑟𝑖𝑡+ℎ
𝑓

= 𝛥𝑟𝑒𝑟𝑖𝑡+ℎ
𝑓,𝐻𝐿

− 𝛥𝑟𝑝𝑖𝑖𝑡+ℎ
𝑓,𝐻𝐿

Benchmark:  Random walk

NER against US: AUD, CAD, JPY, NZD, CHF, GBP, EUR, KRW, 

NOK, SEK
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Yes, we can outperform the RW in NER forecasting:

RMSFE for the NER with respect to the RW
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Main takeaways 
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▪ The consensus view that `ER theories are of little help in ER forecasting’ 
should be re-assessed. At least for advanced countries relative PPP is a 
good framework of analysis. 

▪ We can forecast RERs with ``conservative’’ and mean-reverting models. HL 
model is a good candidate (also for its simplicity). 

▪ The best forecast for the NER is to assume that in the forecast horizon its 
change will be equal to our forecasted change in the RER. This is the 
predictable part of future NER movements.

▪ Our proposed method is very easy to the point that it can be implemented 
on the back of a napkin, i.e. 10% in 6 months, 20% in 1 year, 50% in 3 
years. 



Rubric

www.ecb.europa.eu

Final thoughts  
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A final look at the RER USD/EUR
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Sources: BIS and ECB staff calculations

Notes: NER refers to the BIS Nominal Broad Index

EURO: Predictive power of the EBA approach for different time horizons

Equilibrium and predictability
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USD: Predictive power of the EBA approach for different time horizons

Sources: BIS and ECB staff calculations

Notes: NER refers to the BIS Nominal Broad Index
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End
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Extensions to more complex models
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Forecasting 

RER: BVAR and DSGE competitors 

Exchange rate forecasting with DSGE models, JIE  017
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Two Macro models: 2 DSGEs  Justiniano and Preston, JAE

(allowing / not allowing for RER trend)

Three time series models: LBVAR - level BVAR 

DBVAR - differenced BVAR 

MBVAR - mean-reverting BVAR 

A-theoretical benchmarks:  Random Walk

AR fixed / HL model

Five countries:    US, EA, UK, CAN, AUS

Data for DSGE/BVAR: y,y*,p,p*,i,i*,ca,rer

Sample: 1975-2013, forecasts for 1995-2013 

Forecasting scheme:   recursive
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RMSFE for RER
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Main findings:

o AR fixed and DSGE no 

trend are clear winners 

o Both models are mean-

reverting and forecast 

`conservative’ dynamics

o MBVAR also performs 

well (at longer horizons)
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Hedgehog graphs
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Models are inaccurate  if:

o A lot of weight to dynamics in-

sample, which deteriorates the out-

of-sample accuracy 

(BVAR models)

o They ignore mean reverting 

tendencies of the RER and 

extrapolate too much past trends 

(DBVAR, LBVAR, DSGE with 

trend)
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DSGE fails to forecast RPI well...

36

DSGE (no RPI trend): includes only the cycle,

DSGE (no RPI cycle): includes only the trend,

RW: excludes both the trend and the cycle.
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... because of the lack in price co-movement.
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