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We investigate the empirical relation between
the U.S. bilateral real exchange rate with 5 of her largest trade
partners
and

the bilateral relative price of nontraded to traded goods.

We measure the relation by

simple correlation (comovements)
relative standard deviation (volatility)

variance decompositions (percent of fluctuations)



We find the relation depends crucially on

1. the price series used to measure the relative price of nontraded
goods

2. the choice of trade partner.

Specifically, the relation 1s stronger when

1. traded goods prices are measured using production site prices
— not final consumption price data

2. the trade intensity between the U.S. and a trade partner 1s larger
— links international relative price behavior and size of trade
flows



Traditional theory real exchange rate theory (Cassel, Pigou, and
many others)

dichotomy of goods into
e costlessly traded (arbitraged prices)

e entirely nontraded (domestic prices)

INAPPROPRIATE
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METHODOLOGY

Traditional real exchange rate theory attributes all (or most) real
exchange rate movements to changes in the relative price of
nontraded goods.

Recent empirical analyses using variance decompositions argue
there 1s almost no role for relative price of nontraded goods 1n real
exchange rate movements. All movements are driven by
deviations from law of one price.



REAL EXCHANGE RATE MEASUREMENT

Bilateral real exchange rate between the United States and

country i:

NER.  :nominal exchange rate — country i currency units per

U.S. dollar
P;: price deflator or index for the basket of goods consumed or

produced in country j, j=us, i.



Traditional theory dichotomizes goods into
e costlessly traded (arbitraged prices)

e entirely nontraded (domestic prices)

T N
P.(P,P")

Decompose

T T
RER,,, = (NER.’ i j(Pf



1,us

RER,, = RER/ xRER

where

~

RER' = NER,

i,us i,us

1s the real exchange rate of traded goods — the component that
measures deviations from the law of one price and

T T
RER" = ]Z . b .
’ P(P ,P") P (P, ,P))

1s what we refer to as the (bilateral) relative price of nontraded (to
traded) goods.

In logarithms,

rer. = rer +I"€I/'

L,us L,us l us



In the case where

RER =




SUMMARY STATISTICS

Analyze the relation between rer; , and rer”

lMS

cov(rer, ,rer”

zus’ 1,Uus

1. corr(rer. ,rer

zus’ zus)_

1/2
(var(rer var(rer,, )

Std(relus) [Val”(’”elus)]

std(rer; var(rer,
var(re
3. vardec(rer,, ,rer. )= ( ”’S)
’ ’ var(rer, us) +var(rer, us)
(Another possibility:
var(rer’ )+ cov(rer’ ,rer.
vardec (rer, , ,rer,, ) = (reriu) (et e ) )

var(rer; us)



DATA

Data on 5 of largest trade partners of the United States:
e Canada (1)

e Mexico (2)

e Japan (3)

e Germany (6)

e Korea (7).

These countries account for 53 percent of U.S. trade in 2000.



Construct measures of rer

1,us "’

Need aggregate price indices (and nominal exchange rates)

1. Deflator for Gross Output at production site for all goods and
services produced by a country (GO)

2. Consumer Price Index for entire basket of consumption goods
and services (CPI)

3. Personal Consumption Deflators for all personal consumption

expenditures (PCD).

(Another possibility: Deflator for Gross Domestic Product for all
goods and services produced by a country (GDP).)



N
Construct measures of rer; :

Need traded goods price measures

1.
2.
3.

Deflator for GO of agriculture, mining, and manufacturing
Producer price index for entire basket of producer goods (PPI).

CPI for “traded” components of consumption basket - all goods
less food.

PCD for “traded” components of personal consumption
expenditures - commodities.

(Another possibility: Deflator for GDP of agriculture, mining, and
manufacturing.)



WHAT WE LEARN

e The frequency of the data does not matter.

¢ Detrending matters (theory should guide for the choice and the
explanation for why it matters).

e The size of bilateral trade relationship is crucial.

The larger 1s the trade relationship, the more closely related are
rer; . and rer,,

1,us"*

e The data series used to measure the relative price of nontraded
goods rer, matters a lot.



g0o0od conceptually not good conceptually

sectoral GO deflators CPI components

PPIs PCD components
(sectoral GDP deflators)

highly correlated
CPI components-PCD components
sectoral GOP deflators-PPIs (-sectoral GDP deflators)

widely available less widely available difficult to obtain
PPIs CPI components sectoral GO deflators

PCD components
(sectoral GDP deflators)



SUGGESTION

MODIFY THE TRADITIONAL THEORY SO
THAT GOODS DIFFER BY DEGREE OF
TRADABILITY



TABLE 1

COMPARISON OF FREQUENCIES:
CANADA-U.S. REAL EXCHANGE RATE
PPI1-CPI data 1980-2000

annual | annual | quarterly | quarterly | quarterly | monthly | monthly | monthly | monthly
Levels
corr(rer,rer") 0.88 0.88 0.88
std(rer™)/std(rer) | 0.70 0.69 0.69
vardec(rer,rer") 0.66 0.65 0.65
Detrended levels
corr(rer,rer") 0.88 0.88 0.87
std(rer™)/std(rer) | 0.51 0.51 0.51
vardec(rer,rer") 0.41 0.41 0.41
Changes 1 lag 4 lags 1 lag 4lags | 16 lags 1 lag 3lags | 12lags | 48 lags
(1 year) | (4years) | (1Lquarter) | (Lyear) | (4years) | (1 month) | (1 quarter) | (1year) | (4 years)
corr(rer,rer") 0.70 0.82 0.56 0.70 0.82 0.48 0.48 0.67 0.82
std(rer™)/std(rer) | 0.55 0.55 0.51 0.55 0.55 0.55 0.51 0.55 0.55
vardec(rer,rer”) | 0.40 0.51 0.28 0.39 0.51 0.29 0.26 0.37 0.50
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TABLE 2A
CANADA-U.S. REAL EXCHANGE RATE

Annual Data
GO PPI-CPI Components Components
Deflators of CPI of PCD
1980-1998 1980-2000 1980-2000 1980-2000
Levels
corr(rer,rer") 0.81 0.88 0.46 0.42
std(rer™)/std(rer) 0.51 0.70 0.63 0.57
vardec(rer,rer™) 0.38 0.66 0.33 0.27
Detrended levels
corr(rer,rer") 0.78 0.88 -0.43 -0.32
std(rer™)/std(rer) 0.45 0.51 0.17 0.14
vardec(rer,rer™) 0.29 0.41 0.02 0.02
1 year changes
corr(rer,rer") 0.54 0.70 -0.07 -0.11
std(rer™)/std(rer) 0.40 0.55 0.20 0.13
vardec(rer,rer™) 0.20 0.40 0.09 0.06
4 year changes
corr(rer,rer") 0.74 0.82 -0.19 -0.08
std(rer™)/std(rer) 0.47 0.55 0.16 0.13
vardec(rer,rer") 0.33 0.51 0.12 0.09




FIGURE 3A
CANADA-U.S. REAL EXCHANGE RATE

GO deflators CPI1/ CPl components
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TABLE 2B

GERMANY-U.S. REAL EXCHANGE RATE

Annual Data
GO PPI-CPI Components | Components
Deflators of CPI of PCD
1980-2000 1980-2000 1980-2000 1980-2000
Levels
corr(rer,rer") -0.55 -0.33 -0.05 -0.24
std(rer™)/std(rer) 0.25 0.73 0.15 0.25
vardec(rer,rer™) 0.04 0.21 0.02 0.05
Detrended levels
corr(rer,rer") 0.18 -0.15 0.24 0.37
std(rer™)/std(rer) 0.20 0.13 0.12 0.10
vardec(rer,rer™) 0.04 0.02 0.01 0.01
1 year changes
corr(rer,rer") 0.16 -0.24 0.18 -0.02
std(rer™)/std(rer) 0.13 0.14 0.10 0.07
vardec(rer,rer™) 0.03 0.04 0.01 0.01
4 year changes
corr(rer,rer") 0.24 0.02 0.31 0.49
std(rer™)/std(rer) 0.21 0.12 0.10 0.09
vardec(rer,rer") 0.07 0.10 0.01 0.02




FIGURE 3B
GERMANY-U.S. REAL EXCHANGE RATE

GO deflators CPI / CPl components
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TABLE 2C

JAPAN-U.S. REAL EXCHANGE RATE

Annual Data
GO PPI-CPI Components Components
Deflators of CPI of PCD
1980-2000 1980-2000 1980-2000 1990-2000
Levels
corr(rer,rer") -0.33 0.92 -0.74 -0.60
std(rer™)/std(rer) 0.14 0.27 0.17 0.13
vardec(rer,rer™) 0.02 0.11 0.02 0.01
Detrended levels
corr(rer,rer") 0.47 0.95 -0.27 0.35
std(rer™)/std(rer) 0.12 0.16 0.07 0.07
vardec(rer,rer") 0.02 0.03 0.00 0.00
1 year changes
corr(rer,rer") 0.30 0.87 -0.32 0.13
std(rer™)/std(rer) 0.12 0.17 0.09 0.07
vardec(rer,rer") 0.02 0.05 0.01 0.01
4 year changes
corr(rer,rer™) 0.52 0.95 -0.36 0.43
std(rer™)/std(rer) 0.12 0.16 0.06 0.07
vardec(rer,rer") 0.02 0.05 0.01 0.01




log(RER)

FIGURE 3C
JAPAN-U.S. REAL EXCHANGE RATE
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TABLE 2D

KOREA-U.S. REAL EXCHANGE RATE

Annual Data
GO PPI-CPI Components Components
Deflators of CPI of PCD
1980-2000 1980-2000 1980-2000 1980-2000
Levels
corr(rer,rer") 0.65 0.43 0.64 0.72
std(rer™)/std(rer) 0.21 0.48 0.23 0.36
vardec(rer,rer™) 0.05 0.22 0.06 0.18
Detrended levels
corr(rer,rer") 0.82 0.94 0.63 0.72
std(rer™)/std(rer) 0.18 0.30 0.21 0.24
vardec(rer,rer™) 0.04 0.14 0.05 0.08
1 year changes
corr(rer,rer") 0.81 0.88 0.57 0.49
std(rer™)/std(rer) 0.23 0.26 0.22 0.16
vardec(rer,rer™) 0.08 0.10 0.06 0.03
4 year changes
corr(rer,rer™) 0.80 0.94 0.62 0.72
std(rer™)/std(rer) 0.18 0.30 0.21 0.24
vardec(rer,rer") 0.05 0.13 0.06 0.08




FIGURE 3D
KOREA-U.S. REAL EXCHANGE RATE
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TABLE 2E

MEXICO-U.S. REAL EXCHANGE RATE

Annual Data
GO PPI-CPI Components | Components
Deflators of CPI of PCD
1980-2000 1981-2000 1980-2000 1980-2000
Levels
corr(rer,rer™) 0.75 0.74 0.64 0.81
std(rer™)/std(rer) 0.36 0.21 0.55 0.23
vardec(rer,rer™) 0.18 0.06 0.33 0.08
Detrended levels
corr(rer,rer™) 0.84 0.73 0.67 0.84
std(rer™)/std(rer) 0.36 0.22 0.46 0.24
vardec(rer,rer™) 0.20 0.06 0.26 0.08
1 year changes
corr(rer,rer™) 0.52 0.54 0.26 0.51
std(rer™)/std(rer) 0.25 0.19 0.28 0.16
vardec(rer,rer™) 0.07 0.04 0.08 0.03
4 year changes
corr(rer,rer™) 0.91 0.78 0.73 0.92
std(rer™)/std(rer) 0.38 0.24 0.51 0.27
vardec(rer,rer") 0.25 0.08 0.34 0.12




FIGURE 3E
MEXICO-U.S. REAL EXCHANGE RATE
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TABLE 3

COMPARISON OF SERIES:
TRADE WEIGHTED AVERAGE

Annual Data
GO PPI-CPI Components Components
Deflators of CPI of PCD

Levels

corr(rer,rer") 0.44 0.73 0.23 0.27

std(rer™)/std(rer) 0.36 0.48 0.45 0.36

vardec(rer,rer™) 0.21 0.33 0.22 0.15
Detrended levels

corr(rer,rer") 0.68 0.77 0.00 0.23

std(rer™)/std(rer) 0.32 0.32 0.22 0.15

vardec(rer,rer™) 0.18 0.20 0.08 0.03
1 year changes

corr(rer,rer™) 0.47 0.63 0.02 0.14

std(rer™)/std(rer) 0.27 0.33 0.19 0.13

vardec(rer,rer™) 0.11 0.19 0.06 0.04
4 year changes

corr(rer,rer™) 0.70 0.78 0.10 0.37

std(rer™)/std(rer) 0.34 0.34 0.23 0.16

vardec(rer,rer") 0.21 0.25 0.14 0.08




TABLE 4
COMPARISON OF SERIES:

CORRELATIONS OF DIFFERENT MEASURES OF rer"

Annual Data
Canada | Germany Japan Korea Mexico | weighted
average

Levels

PPI-CPI-GO deflator 0.97 0.92 -0.61 0.09 0.70 0.52

CPI components-GO deflator 0.52 0.91 0.85 0.76 0.54 0.64

PCD components-GO deflator 0.54 0.99 0.91 0.02 0.95 0.72

PCD components-CPl components 0.996 0.88 0.94 0.19 0.68 0.84
Detrended levels

CPI-PPI/GO deflator 0.96 0.54 0.37 0.89 0.71 0.74

CPI components/GO deflator -0.18 0.83 0.61 0.71 0.82 0.37

PCD components/GO deflator -0.12 0.88 0.81 0.77 0.96 0.47

PCD components/CPl components 0.92 0.90 0.40 0.88 0.86 0.80
1 year changes

CPI-PPI/GO deflator 0.88 0.48 0.28 0.88 0.56 0.64

CPI components/GO deflator -0.19 0.73 0.44 0.52 0.73 0.29

PCD components/GO deflator -0.14 0.65 0.79 0.59 0.86 0.41

PCD components/CPl components 0.79 0.60 0.48 0.53 0.75 0.69
4 year changes

CPI-PPI/GO deflator 0.98 0.56 0.47 0.91 0.81 0.80

CPI components/GO deflator 0.04 0.89 0.54 0.69 0.86 0.46

PCD components/GO deflator 0.03 0.97 0.79 0.75 0.97 0.54

PCD components/CPl components 0.87 0.92 0.19 0.91 0.89 0.75




TABLE 5

COMPARISON OF COUNTRIES: GROSS OUTPUT DEFLATORS

Annual Data
Canada Germany Japan Korea Mexico

Importance of trade to country i

2000 bilateral trade/GDP 0.58 0.05 0.04 0.14 0.44

2000 bilateral trade/trade 0.82 0.08 0.26 0.20 0.83

Rank of U.S. as partner 1 3 1 1 1
Importance of trade to U.S.

2000 bilateral trade/U.S. GDP 0.04 0.01 0.02 0.01 0.03

2000 bilateral trade/U.S. trade 0.21 0.04 0.11 0.03 0.13

Rank of country i as partner 1 6 3 7 2
Levels

corr(rer,rer") 0.81 -0.55 -0.33 0.65 0.75

std(rer™)/std(rer) 0.51 0.25 0.14 0.21 0.36

vardec(rer,rer") 0.38 0.04 0.02 0.05 0.18
Detrended levels

corr(rer,rer™) 0.78 0.18 0.47 0.82 0.84

std(rer™)/std(rer) 0.45 0.20 0.12 0.18 0.36

vardec(rer,rer") 0.29 0.04 0.02 0.04 0.20
1 year changes

corr(rer,rer") 0.54 0.16 0.30 0.81 0.52

std(rer")/std(rer) 0.40 0.13 0.12 0.23 0.25

vardec(rer,rer") 0.20 0.03 0.02 0.08 0.07
4 year changes

corr(rer,rer") 0.74 0.24 0.52 0.80 0.91

std(rer™)/std(rer) 0.47 0.21 0.12 0.18 0.38

vardec(rer,rer") 0.33 0.07 0.02 0.05 0.25




GROSS DOMESTIC PRODUCT DEFLATORS

TABLE A

Annual Data
Canada | Germany Japan Korea Mexico | weighted
1980- 1980- 1980- 1980- 1980- average
1998 2000 2000 2000 2000
Levels
corr(rer,rer") 0.80 -0.32 -0.69 0.00 0.74 0.34
std(rer™)/std(rer) 0.90 0.53 0.22 0.26 0.50 0.59
vardec(rer,rer") 0.69 0.15 0.03 0.06 0.33 0.38
Detrended levels
corr(rer,rer") 0.63 0.19 -0.24 0.56 0.84 0.47
std(rer™)/std(rer) 0.75 0.27 0.18 0.18 0.47 0.49
vardec(rer,rer") 0.48 0.07 0.03 0.04 0.33 0.29
1 year changes
corr(rer,rer") 0.05 -0.14 -0.29 0.61 0.47 0.11
std(rer™)/std(rer) 0.81 0.18 0.16 0.26 0.36 0.48
vardec(rer,rer™) 0.33 0.05 0.03 0.09 0.15 0.18
4 year changes
corr(rer,rer") 0.65 0.18 -0.16 0.56 0.91 0.51
std(rer™)/std(rer) 0.68 0.27 0.16 0.19 0.47 0.46
vardec(rer,rer") 0.54 0.12 0.03 0.06 0.40 0.34




TABLE B

COMPARISON OF GROSS DOMESTIC PRODUCT DEFLATORS
AND GROSS OUTPUT DEFLATORS

Annual Data

Canada Germany Japan Korea Mexico weighted

1980-1998 | 1980-2000 | 1980-2000 | 1980-2000 | 1980-2000 | average
Levels
corr(rer(GDP),rer(GO)) 0.99 0.99 0.997 0.94 0.98 0.99
corr(rer" (GDP),rer"(GO)) 0.96 0.97 0.89 0.86 0.97 0.94
std(rer(GDP))/std(rer(GO)) 1.27 1.11 1.10 1.34 1.09 1.18
std(rer™ (GDP))/std(rer" (GO)) 2.23 1.68 1.74 1.66 1.52 1.87
Detrended levels
corr(rer(GDP),rer(GO)) 0.98 0.88 0.995 0.99 0.99 0.98
corr(rer" (GDP),rer"(GO)) 0.88 0.80 0.69 0.86 0.98 0.86
std(rer(GDP))/std(rer(GO)) 1.07 0.94 1.06 1.22 1.11 1.08
std(rer™ (GDP))/std(rer" (GO)) 1.77 1.51 1.57 1.22 1.45 1.59
1 year changes
corr(rer(GDP),rer(GO)) 0.99 0.99 0.99 0.99 0.99 0.99
corr(rer™ (GDP),rer"(GO)) 0.87 0.48 0.57 0.76 0.92 0.78
std(rer(GDP))/std(rer(GO)) 1.04 1.05 1.05 1.19 1.09 1.06
std(rer" (GDP))/std(rer" (GO)) 2.13 1.50 1.49 1.35 1.58 1.76
4 year changes
corr(rer(GDP),rer(GO)) 0.99 0.998 0.997 0.99 0.99 0.99
corr(rer" (GDP),rer"(GO)) 0.96 0.85 0.71 0.90 0.99 0.91
std(rer(GDP))/std(rer(GO)) 1.01 1.07 1.06 1.20 1.14 1.07
std(rer” (GDP))/std(rer" (GO)) 1.47 1.75 1.49 1.28 1.42 1.47




EXTENDED RESULTS

Examine sample of 50 countries and all possible 1225 bilateral real
exchange rates.

Use same methodology and summary statistics and CPI-PPI
measures of prices.



Examine robustness of results to
1. Presence of U.S. in bilateral trade partner pairs in the sample.

2. Presence of rich-country/poor-country bilateral trade pairs in
the sample.

3. Presence of high-inflation/low inflation bilateral trade pairs in
the sample.

N
v

i,us

Find that there 1s a substantive relation between rer; . and rer;,, on

average.

The relation does not depend on these three factors (at least in the
manner one might expect).

Strength of the relation depends crucially on size of the trade
relationship between two trade partners.



Table 1

COUNTRIES IN THE SAMPLE

Percent World Trade in 2000

Argentina
Australia
Austria
Belgium
Brazil
Canada
Chile
Colombia
Costa Rica
Cyprus
Denmark
Egypt

El Salvador
Finland
France
Germany
Greece

0.39
1.01
1.04
2.75
0.90
3.98
0.27
0.18
0.10
0.06
0.73
0.19
0.06
0.64
5.04
8.10
0.35

Hong Kong (P.R.C.)
India
Indonesia
Ireland

Israel

Italy

Japan

Jordan
Korea
Luxembourg
Malaysia
Mexico
Netherlands
New Zealand
Norway
Pakistan
Panama

3.02
0.70
0.75
1.00
0.50
3.65
6.45
0.04
2.50
0.16
1.42
2.44
3.61
0.20
0.70
0.15
0.13

Peru

Philippines
Saudi Arabia
South Africa
Singapore

Spain

Sri Lanka
Sweden
Switzerland
Thailand
Trinidad and Tobago
Turkey

Uruguay

United Kingdom
United States
Venezuela

0.10
0.66
0.84
0.36
2.08
2.08
0.10
1.23
1.39
0.96
0.04
0.63
0.05
4.88
15.37
0.38




U.S. BILATERAL REAL EXCHANGE RATES

Table 11

Weighted Means
income level inflation trade intensity std(rer)

all | high | low | high | low | high | low | high | low
levels
corr(rer, rer") 0.63 | 0.62 | 0.65 | 0.69 | 0.61 | 0.74 | 028 | 0.58 | 0.68
std(rer™)/std(rer) 044 | 045 | 042 | 037 | 046 | 0.49 | 029 | 0.27 | 0.63
vardec(rer, rer’) 0.26 | 0.28 | 0.21 | 0.18 | 0.28 | 0.32 | 0.10 | O0.11 | 0.43
1 year lags
corr(rer, rer") 0.50 | 047 | 0.54 | 0.51 | 049 | 053 | 0.39 | 0.42 | 0.58
std(rer™)/std(rer) 0.35 | 036 | 034 | 029 | 037 | 0.40 | 020 | 0.19 | 0.52
vardec(rer, rer’) 0.17 | 0.19 | 0.11 | 0.11 | 0.19 | 0.22 | 0.08 | 0.06 | 0.28
4 year lags
corr(rer, rer") 0.66 | 0.61 | 0.75 | 0.77 | 0.62 | 0.73 | 0.44 | 0.60 | 0.71
std(rer” )/std(rer) 0.36 | 035 | 0.39 | 034 | 037 | 0.41 | 021 | 0.22 | 0.52
vardec(rer, rer’) 022 ] 023 | 0.18 | 0.18 | 0.23 | 0.31 | 0.10 | 0.10 | 0.35
countries 49 24 25 18 31 25 24 31 18
percent of U.S. trade 88.13 | 59.80 | 28.33 | 21.32 | 66.81 | 66.22 | 21.91 | 45.92 | 42.21




Table 111

INCOME LEVELS
ALL BILATERAL REAL EXCHANGE RATES

Weighted Means
high- | high- | low-
all high | low low
levels
corr(rer, rer) 0.53 | 0.50 | 0.60 | 0.63
std(rer™)/std(rer) 0.66 | 0.74 | 047 | 0.64
vardec(rer, rer") 032 | 033 | 0.26 | 043
1 year lags
corr(rer, rer) 045 | 042 | 0.52 | 0.58
std(rer™)/std(rer) 046 | 050 | 0.36 | 0.43
vardec(rer, rer") 0.19 | 021 | 0.13 | 0.21
4 year lags
corr(rer, rer) 0.60 | 0.57 | 0.65 | 0.70
std(rer™)/std(rer) 0.54 | 0.59 | 0.40 | 0.51
vardec(rer, rer") 026 | 027 | 0.19 | 033
bilateral pairs 1225 | 300 625 300
percent of world trade 71.88 | 49.80 | 19.78 | 2.30




Table IV

INFLATION LEVELS
ALL BILATERAL REAL EXCHANGE RATES

Weighted Means
high- | high- | low-

all high low low
levels
corr(rer, rer) 0.53 | 0.68 | 063 | 0.51
std(rer™)/std(rer) 0.66 | 0.63 | 046 | 0.71
vardec(rer, rer") 032 | 047 | 024 | 0.33
1 year lags
corr(rer, rer) 046 | 0.65 | 051 | 0.44
std(rer™)/std(rer) 046 | 043 | 034 | 049
vardec(rer, rer") 0.19 | 023 | 0.13 | 0.20
4 year lags
corr(rer, rer) 0.60 | 076 | 0.69 | 0.58
std(rer™)/std(rer) 0.54 0.53 0.40 0.57
vardec(rer, rer") 025 | 039 | 020 | 0.26
bilateral pairs 1225 153 576 496
percent of world trade 71.88 | 0.81 13.11 | 57.96




Table V

TRADE INTENSITY
ALL BILATERAL REAL EXCHANGE RATES

Weighted Means
trade intensity

all high low
levels
corr(rer, rer") 0.53 0.62 0.46
std(rer™)/std(rer) 0.66 0.71 0.62
vardec(rer, rer") 0.32 0.36 0.28
1 year lags
corr(rer, rer") 0.46 0.49 0.42
std(rer™ )/std(rer) 0.46 0.56 0.37
vardec(rer, rer") 0.19 0.24 0.14
4 year lags
corr(rer, rer") 0.60 0.66 0.54
std(rer™)/std(rer) 0.54 0.61 0.48
vardec(rer, rer") 0.25 0.30 0.21
bilateral pairs 1225 51 1174
percent of world trade 71.88 33.51 38.37




Table VI

REAL EXCHANGE RATE VARIABILITY
ALL BILATERAL REAL EXCHANGE RATES

Weighted Means
std(rer)

all high low
levels
corr(rer, rer") 0.53 0.59 0.50
std(rer™)/std(rer) 0.66 0.36 0.87
vardec(rer, rer") 0.32 0.20 0.40
1 year lags
corr(rer, rer") 0.46 0.46 0.45
std(rer” )/std(rer) 0.46 0.26 0.60
vardec(rer, rer") 0.19 0.09 0.26
4 year lags
corr(rer, rer") 0.60 0.60 0.60
std(rer™)/std(rer) 0.54 0.29 0.71
vardec(rer, rer") 0.25 0.13 0.33
bilateral pairs 1225 863 362
percent of world trade 71.88 29.55 42.33




Table VII

U.S. BILATERAL REAL EXCHANGE RATES
TRADING BLOC TRADE PARTNERS

Weighted Means

all EU nonEU | NAFTA | non-NAFTA | nonNAFTA-nonEU
levels
corr(rer, rer") 0.63 0.23 0.74 0.82 0.50 0.65
std(rer™)/std(rer) 0.44 0.27 0.49 0.45 0.44 0.53
vardec(rer, rer’) 0.26 0.08 0.31 0.35 0.20 0.27
1 year lags
corr(rer, rer") 0.50 0.41 0.52 0.55 0.46 0.49
std(rer™ )/std(rer) 0.35 0.17 0.40 0.42 0.30 0.38
vardec(rer, rer") 0.17 0.04 0.20 0.22 0.13 0.18
4 year lags
corr(rer, rer") 0.66 0.43 0.72 0.77 0.58 0.66
std(rer™ )/std(rer) 0.36 0.18 0.41 0.46 0.30 0.37
vardec(rer, rer") 0.22 0.05 0.26 0.30 0.16 0.23
countries 49 14 35 2 47 33
percent of U.S. trade | 88.13 19.19 68.94 34.31 53.82 34.63




Table VIII

TRADING BLOC TRADE PARTNERS
ALL BILATERAL REAL EXCHANGE RATES

Weighted Means
EU& NAFTA& nonEU/
all EU& EU& nonEU/ | NAFTA& | nonEU/ | nonNAFTA&
EU NAFTA | nonNAFTA | NAFTA |nonNAFTA nonEU/
nonNAFTA

levels
corr(rer, rer") 0.53 0.40 0.25 0.47 0.82 0.65 0.61
std(rer™ )/std(rer) 0.66 1.05 0.28 0.59 0.44 0.53 0.56
vardec(rer, rer") 0.32 0.40 0.09 0.29 0.34 0.27 0.36
1 year lags
corr(rer, rer™) 0.46 0.43 0.42 0.37 0.55 0.50 0.47
std(rer™ )/std(rer) 0.46 0.70 0.17 0.34 0.42 0.39 0.40
vardec(rer, rer’) 0.19 0.27 0.04 0.13 0.22 0.19 0.17
4 year lags
corr(rer, rer) 0.60 0.63 0.43 0.46 0.77 0.66 0.46
std(rer™)/std(rer) 0.54 0.83 0.21 0.49 0.45 0.37 0.26
vardec(rer, rer’) 0.25 0.35 0.06 0.20 0.30 0.23 0.22
bilateral pairs 1225 91 42 462 3 99 528
percent of world trade 71.88 21.44 6.77 11.27 10.62 11.64 10.25




THEORETICAL MODEL

Take new approach to investigating origins of real exchange rate
fluctuations — allow goods to differ by degree of tradability.

Two factors determine tradability of a good:

1. degree of substitutability in consumption with same good
produced in other countries

2. size of real cost of trade between any two countries for a
particular good.

IN THE MODEL, THE DEGREE OF TRADABILITY OF A
GOOD IS EXACTLY EQUAL TO ITS DEGREE OF
ACTUAL TRADEDNESS.



OUTLINE

1. MOTIVATION

Characterize sources of real exchange rate movements; changes
in international relative prices of nontraded/traded goods.

2. THEORY

Develop J sector, I country intertemporal model of real exchange
rate determination.

Allow three possible sources of deviations from law of one price at
sectoral level.

3. CALIBRATED MODEL

Quantitatively evaluate a 3 sector, 2 country model, calibrated to
data on Mexico and United States.

4. MODEL WITH MONEY

Superimpose a quantity theory model of money to be able to
compare nominal and real exchange rate movements.



FUNDAMENTAL HYPOTHESIS IS THAT TRADABILITY
EQUALS TRADEDNESS.



MOTIVATION

P

_ pesos dollars/basket, _ baskets pex
dollar ~ pesos/basket ;cx basket s

Traditional way to think about RER movements:

no movements in international relative price of traded goods when
law of one price holds.

movements in internal relative price of nontraded to traded goods
across countries determines RER.



Suppose law of one price holds for all traded goods;

P! = NER x PL.

RER when law of one price holds is

P’Zjlex PUS
RERN = P—Z; X m,
Pl/lS Pmex
RERYN = P /P]?};ex :

RER" is exactly equal to the RER when there are no law of one
price deviations.



Compare RER and RERY in data for Mexico and US 1980-1998;
they are not the same at all.

o(RER) =2.81 x c(RERY),

corr(RER,RERY) =0.82.

Traded goods: agriculture, mining, and manufacturing;

Nontraded goods: services and construction.



TABLE 1
Tradedness and Deviations From Law of One Price:

1980-1998
Sector Tradedness Deviation
Primaries x 20.37 17.63
Manufactures x 36.37 15.10
Services 4.30 24.26

Tradedness

100 x (imports; 1993 + exports;1993)/gross output; 1993

Deviation
1998

100 x [ Y (logRER;; — TogRER;)*/18]'2,
=1980

where RER; is real exchange rate for sector i

(RER; is constant if law of one price holds).



THE MODEL

There are [ countries, J sectors/types of goods in every country.

Same types of good produced in different countries are imperfect
substitutes in consumption.

In addition, goods are technologically differentiated: there are
transactions costs of trade.

Size of costs of trade plus degree of substitutability in
consumption determine tradability of each of / x J goods.



CONSUMER-WORKERS

Representative consumer in country i has the period utility
function:

ui(cil(clilw . °9Ci11)9' . '903(0319' . '903[)901.;21.)

Here, ¢}, is consumption in country i of good j produced in country
h, (' is leisure in country i, and z' is a real demand shock.



SECTORS

Each good is produced by one sector with a production function of
the form (for country /4, good ;)

yin = fin(Un).

Economy must satisfy the feasibility conditions

1
i=1



UNCERTAINTY

At every date ¢, there are K possible events n;, = 1,...,K;
(z'(n,), ...,z (n,)) are idiosyncratic demand shocks at +.

n is governed by a stationary first order Markov process,
with transition matrix Il(n,n") where n;; = prob(n, = jin.-1 = i).

A state is a history of events s = (10,1m1,...,M4s));

then ﬂ(S) = Tnom Tonina " " Tony-1 M) -

Set of states S is countable.



THE CONSUMER'’S SEQUENTIAL MARKETS PROBLEM

Consumers can trade in spot markets and a complete set of Arrow
securities in every state.

max Z BOr(s)u'(cly,...,ch, ;21 (ns))

seS
J K
s.t. Z Z(l + 07, )PjnsCips + Z q(S,n/)bl(S,n,)
j=1 h=1 77/:1

< wi(0' =0+ 7L+ bL for all s

i i i -

Cis = Ci(Cligy---»Clis) Jor all i,j,s
J

I"é = E (pjisyjis —WéjSS) fOl" all i,S
=1

bi > —B for all s
b, = 0.



PROFIT MAXIMIZATION BY SECTORS

mdax  pPijns)jhs — W?QJhS

s.t. Yins = Jin(Ujns)-

J
s = z (jisyjis — willis)
j-1



SEQUENTIAL MARKETS EQUILIBRIUM

A sequential markets equilibrium is a sequence of quantities

Cls, cjhs,ﬁ;,gi,yjhs,ﬁjhs), prices (ﬁ;hsa@;ﬁ(s,n)), and profits 7., such
that
i) given prices and profits the quantities (Ej’sﬁjm@;@;) solve the
utility maximization problem of consumer i;
i) given prices, the quantities (yjhs,ﬁjhs) solve the profit
maximization problem of sector j in country 4 in state s;
iii) 7. are profits in country i in state s;

AN

iv) the quantities (c}hs,ﬁ;,yjhs,@jhs) satisfy the feasibility
conditions;

v) the Arrow securities b satisfy the market clearing conditions
1

b, = 0 in state s.
=1



COMPUTING EQUILIBRIUM

WORLD PLANNER’S DYNAMIC PROBLEM

For a given vector of welfare weights a = (a!,...,a’) solve the
world planner’s problem

I
max Z 7k Z BOr(s)u'(cly,...,ch, li;2(ns))
i=1

seS

I
s.t. Z(l +00)Chs < fin(Uns) for all j,h,s
i=1

J
Uiis + 02 < 0 for all i,s
~1

J

i i i -
Cis = Ci(Cligy...,Clis) Jor all i,],s.



WORLD PLANNER'’S STATIC PROBLEM

It is easy to show that the solution to this infinite horizon problem
can be derived by solving the K static problems

1

max Z a'u'(ct,...,ch, 0z (n))
i
2 (L +8h)ch < finln) for all j,h
i=1

J
Zﬁjh +00 <" for all i

Jj=1

c; = cj(ci,...,ciy) for all i,j.

Denote the solution to this problem by
(ci(a,m),cjp(a,m), 0 (a,n),yin(a,n), ln(a,n)).



PRICES

Define the prices (p;n(a,n),w'(a,n),q(a,n,n')) and profits P"(a,n) by
the following rules

) Quh(ch,...,ch,Uh2h ()

n(a,n) = a
pin(a,mn) ac!
y ﬁc]}-’(c]}-’l,...,c}’m)
80}’,1
. ou'(cy,...,ch 0z
wia,n) = at- 2L az 2 (n)

q(a, n, 77/) — ﬂﬂn,n"

J
ra,n) = D _(anla,mymla,n) —w(a,mln(a,n)).
j=1

Numeraire is marginal social welfare in event .



TRANSFER FUNCTIONS

The transfer to country i when event n occurs is given by

J 1
tita,n) = Y Y pulan)(1+ %)k (a,n)

=1 h=1
J
= pila,n)yji(a,n).
=1

t'(a,n) is the trade deficit of country i when event n occurs
(measured in units of marginal social welfare in event .

The present value of all current and future savings given utility
weights a and current event n is given by

K
bi(a,n) = —t'(a,n) + B Y wyubian).
n'=1

Notice that this is a Bellman equation.



Theorem 1

1 /\l

Suppose that sequence of quantltles( Cis» Cjnss ﬁ b;,y]hs,ﬁjhs),

prices (pjhs,ws,q(s n)) and profits 7 is an equilibrium. Then

1 1

(EJ’S,Aj’hS, Uy D5, Y ings ths) solves the static social planner’s problem
In event n;.

Conversely suppose that (cj(@,n),cj,(@,n), (@, n),yu(@n),tu(@,n))
solves the static social planner’s problem. If b'(a,n,) = 0 for all i,
then the sequence

/\/\ AN

(AjsaAjhsa Qsa bsay]hsa ths) —
(C]l:(aa nS)ach'h(aa nS)agl(/a\a nS)ay]h(aa nS)agjh(aa T,S))

(ﬁ}hﬁ@s,%,n)) = (pin(@,n),w'(@,n5),q(@ns,m), and 7§ = r'(@,n;)
IS an equilibrium.



Theorem 2

There exists a vector of welfare weights, @=(a',...,a' ) such that
bi(a,no) = O, | = 1,...,].

In practice, rather than compute @, we calibrate the model so that
the values of output, consumption, and trade in a benchmark year,
1993 in the case of our Mexico-U.S. model, are an equilibrium.
This allows us to calibrate the vector a



CALIBRATED MODEL

Calibrate sectoral parameters (3, 0, 5}h) to match bilateral trade
and output numbers by sector for benchmark year, 1993.

Take elasticity parameters from international real business cycle
literature.

Compute statistics from 1980-1998 data that is logged and linearly
detrended.
Compare statistics to those implied by model.

Markov process for n, is calibrated, matches standard
deviations/ autocorrelations of output.

Compare deviations from the law of one price with those in the
model, sector by sector.



MEXICO-US CALIBRATED MODEL

(Al [ [ le 1Y) —
u (CpriacmanacsemQ L ) —

1y \ € wle

z! > Cl i + (1 —zH)0* —1

=pri,man,ser

where
1 _ 1 1 . .
C; = (CmexCjmex + AusCiys) © 5 J = pri,man,ser
i = 0; 01 , ] = pri,man,ser, i = mex,us
mex . . .
Cj,mex ],mex(l +0 mex) = Vjmex, ] = pri,mdn,ser

cmex mex us . .
Cjus (1 + Sj,us ) + Cius = Vjus, J = pPri,mdn,ser.



TABLE 2

1993 Benchmark Data Set
(Billion U.S. Dollars)
Variable Mexico U.S.

Vi 42.528 | 393.037
\ . 200.469 | 3082.868
Y., 391.132 | 7820.442
1+ 8;“;’;)01,’”,3’; 35.870 2.006
(1+8,. dep,; | 6.658 391.031
1+ SZZZJ)C%’,;J 167.197 ' 39.629
1+ SZfanJ.)c;‘fanJ 33.272 3043.239
1+ 8?’%)0@% 382.778 8.451
(1+38,,, ) 8.354 | 7811.991




PARAMETERIZE MARKOV PROCESS

Grid of 3 shocks on (z! — 1/d',z',Z" + d").

1 — 271t ! !
[T = ! 1 — 27t !

! ! 1 — 271!

3 parameters (z!, d', n') to match 3 observations for each
country:

«1993 output compared to mean output
estandard deviation of output
eserial correlation of output.

Shocks are independent across countries. K = 3 x 3.



CALIBRATION OF TRANSPORTATION COSTS

Ou"e: 1o 1
U (a Cmexp + Cmexp R Cmexp
a mex mex%~ man,mex us“~man,us mext~ man,mex p man,mex
Cman
mex 1
ou mexP mexP \p~ mexP! mex
acmex (amexcman,mex + auscman,us) auscman ,US pman,us (1 + Eman,us)
man

1

mex 10
Cman,us . ( A us P man,mex ) P

mex mex
Cman,mex O mexP man,us ( 1+0 man,us)

In base year, 1993,pman,mex = Pmanus = 19

(1 +5%2)’c1’us)c%cez)’c/lus . ( o s )#(1 4 gmex )%

C%?fa,mex X mex s
Similarly,
C%fan us a5 —p £
1 = (2 ) (1 Snmes) T
( +0 an mex)cman mex



In the absence of §,’s,

C%fz)lca,us _ C%fan,us _ VYmanus _ 3082.868 _
C%cez);cfz,mex N C%fan,mex  Vmanmex 200.469 = 15578

Suppose p = 0.8, dyexr = 0.4, a,s = 0.6:

(1 + O s )Cmanas _ _33.272  _ o
cmex = 567197 = 0-199, 05 = 1.485

Coman us _ 3043.239 _ .
(5 00 me)cl— = 730,629~ '0-79% Omanmer = 0.783.

Notice that p = 0.8 implies far more substitutability than does
p = 0.33. With p = 0.33 (and aex = 0.25, a,s = 0.75),

Smes = 739.232, 8%, mer = 239.964.

Home country bias is large for low values of p.

We have much lower values of ¢;, if we allow a}, to differ across
countries. (The models are equivalent.)



TABLE 3

Parameter Values

parameter value source

y —1.25 Stockman/Tesar (1994)

e 0.00 Backus/Kehoe/Kydland (1992)
p | 0.33 Backus/Kehoe/Kydland (1994)
v  —1.00 Backus/Kehoe/Kydland (1992)
Aji - 0.33  Chari/Kehoe/McGrattan (1997)




MOMENTS

Consider some variable x in country i and a second variable y in
country x; i,h = mex,us : x'(n',n?) and y"(n',n?).

Mean of x':

u(x') = ZZ?T | T zx"(nl,nz)

nl=1n?=1

Variance of x':

2(x>-22frhfr2 (x'(n',n?) — pux))’

n'=1n?=1



Correlation of x’ and y":

P = 6 f)low

ZZ Th a2 (e (n',n?) — ux))

nl=1n2=1
x "(n',n*) — nO"))

Autocorrelation of x':

p(x X' > - 2(x)
K! K2
x Y D aha(xi(n',n?) - "))
nl=1n2=1
3
Z Z ﬂnlnllﬂn%ﬂ’ <xi(nllan2/) - .u(xi)>
n''=1n2=1

Here, 7r ; is invariant distribution of n'.



RESULTS

TABLE 4

Deviations from Law of One Price
DATA MODEL

Primaries  17.69 13.45
Manufactures 15.10 12.03
Services 24.18 18.94

Deviation

100 x {ZZﬁllﬁzz [log(pji (', n*)pp(n',n*))

n'=1n2=1

— u(log(pj/pj2))]*} 1



TABLE 5

Standard Deviations and Autocorrelations

DATA MODEL

o p o p
Yus 2.417 0.506 2.417 0.506

TBY | 0.060 0.616 0.107 0.563
ymex 4950 0.578 4.950 0.578
TB™e*  1.448 0.599 2.467 0.563
RER 19.519 0.586 16.276 0.564

RER 6.949 0.807 4.008 0.565




TABLE 6

Correlations
data/(model)
YllS TBllS YmEX TBmeX RER
TBYS —0.284
(—0.421)
Y mex —0.209 0.286
(0.071) | (0.866)
TBmex 0.473 —-0.984 | -0.361
(0.421) (-=0.979)  (-0.870)
RER 0.343 —-0.736 | —0.747 | 0.781
(0.426) (—=0.996) | (-0.870) (0.992)
RERY | 0.322 —0.371 —0.836 | 0.436 | 0.817
(0.421)  (—=0.993)  (-0.874)  (0.996)  (0.999)



TABLE 7

Deviations from Law of One Price
Alternative Specifications

DATA MODEL MODEL MODEL MODEL

base
p=0280 4;=0.25 y=-4.00

case
pri 17.63 13.45 7.72 18.12 12.88
man 15.10 12.03 6.25 16.03 11.06

ser 24.26 18.94 16.10 26.91 19.77




TABLE 8

Standard Deviations - Alternative Specifications

DATA MODEL MODEL MODEL MODEL
base  _0.80 A; =025 y——4.00
case

Ys 2417 2417 2417 2417  2.417

TB™ | 0.060 0.107  0.236  0.136  0.098

ymex | 4950 4950 4950  4.950  4.950

TB™e 1,448  2.467  5.184  3.390  2.267

RER 19.519 16.276 12.240  22.629  16.385

RERY 6.949 4008 5726 6250  5.011
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MONETARY MODEL

Money is a vell.

Each country i = 1,2,...,1 has a monetary authority that prints
distinct fiat currency i.

Goods must be paid for in the currency of the producer’s country.

MONETARY SHOCKS
M&S,n’) = p'(n' )M;.

As before, n is governed by a stationary first order Markov
process with transition matrix I1(n,n ).

Consumers are paid interest on money balances. (No monetary
friction!)



BUDGET CONSTRAINTS
K
J I i\ i i i i i
2y 2oy (L+ 8 EPliciy + EN Zl Qs By +Ms
n=
< Wi(ll = IL) + RL + Ef Bl + p' (M.,

P’ is the price of good j produced in country 4 in state s in units of
currency #,

! is the nominal exchange rate in units of currency i per unit of
currency 4 in state s,

Wt is the wage in country i in units of currency i,

Bi(s,n') is purchases in state s of a security that pays one unit of
currency 1 if event n' occurs at #(s) + 1,

Oy Is the state s currency 1 price of a unit of currency 1
delivered at #(s) + 1 if ' occurs,

R: are profits in country i in units of currency ..



QUANTITY EQUATION
> 2 (1+ 80Pl = Mi for all s,i.



SEQUENTIAL MARKETS EQUILIBRIUM
A sequential markets eqwllbrlum is a sequence of quantities

Al Al /\l/\ Al Al

/C\]lsaAjthQ/l\;a/l\]hSay]hsa S?M) prICGS( Js» Q EhS) and prOfItS
such that
i AL

l /\l

) given prices and profits, the quantities (¢, ¢y, l;, S,M ) solve
the utility maximization problem of consumer i;

i) given prices, the quantities (7jhs,yjhs) solve the profit
maximization problem of sector j in country % in state s;

A\! o A! , Al

i) the money stock M, satisfies M, = u'(n)M,_;;

V) ﬁ; are profits in country i in state s;

v) the quantities (EJ’S,Athj;,Ath,y]hS) satisfy the feasibility
conditions;

vi) the securities ﬁ; satisfy the market clearing conditions

IS .
>, B, =0in state s.



Theorem 3

Suppose that the sequence of quantltles

/C\]ZS9/C\]th:/l\Sa/l\]hSay]hS:BSaM) prlces ( Js» WS: QsaEhS) and prOfItS R
IS an equmbrlum of the the monetary economy. Then there exist
bond holdings bs, prices (p S,q ), and profits 7 that, together

]hs9

lAl

with the quantities (¢, €, lS, ljhs,y]hs) are an equilibrium of the
economy without money.

Conversely, suppose .that the sequence of quantities

/\l /\l Al <

Clos Cinss Lys Linss ¥ s> bs), Prices (B, y,q,), and profits 7 is an
equilibrium of the economy without money. Suppose too that u'(n)
are monetary shocks and Z\_/li) are inital values of money. Then

there exist bond holdings BS, .money stocks MS, prices
Al A A AL

( JS,WS,QS,EhS) and profltsR that, together with the quantities

/\l /\l

~1
Cis» Cjnss IS, l,hs,yjhs) are an equilibrium of the monetary economy.



TABLE 9

Standard Deviations of First Differences

DATA MODEL

AYUS
ATB"
AY ™
ATB™
ARER
ARERY
AM™®
AP"™
AM™MeX
APm™mex
ANER

2.117
0.051
4.177
1.264
16.560
3.988
2.692
2.031
15.706
23.675
31.964

2.402
0.100
4.548
2.306
15.190
3.739
2.692
3.340
15.706
17.756
29.082



TABLE 10

Correlations of First Differences

data/(model)
AY™ ATB™ AY™™ | ATB™* | ARER
ATB"™ 0.346
(—0.449)
AY ™mex 0.092 0.651
(0.075) @ (0.847)
ATB™*  —-0.296 | —0.958 & —0.730
(0.449) | (-0.970) | (—0.849)
ARER | —0.388 ' —0.820 & —0.730 | 0.856
(0.455) | (—0.995) (—0.852) | (0.990)
ARERY | 0.226 -0.398 | -0.735 @ 0.518 | 0.547
(0.593) | (—0.990) | (—0.856) | (0.995) | (0.999)




Additional Correlations of First Differences

TABLE 11

data/(model)
AM™S APY™ AM mex AP™mex ANER
AY™ 0.144 —0.346 | —0.244 0.087 —0.115
(0.144) | (-0.603) | (0.003) | (-0.032) (0.288)
ATB" 0.130 -0.052 | -0.353 | -0.110 | —0.502
(—0.066) = (0.270) | (=0.290) (-0.473)  (—0.840)
AY™mex -0.181 0.161 -0.335 | -0.571 | —0.811
(0.009) | (-0.046) | (-0.335) | (-0.553) | (-=0.777)
ATB™* | —0.062 0.026 0.282 0.123 0.532
(0.066) | (-=0.270) (0.291) | (0.475) | (0.838)
ARER 0.239 -0.119 0.460 0.233 0.699
(0.067) | (-0.274) | (0.292) | (0.476) @ (0.845)
ARER" | 0.115 —0.226 0.431 0.593 0.737
(0.066) | (-0.271) (0.293) | (0.478) | (0.845)
AP —-0.477
(0.702)
AM™ex 1 —0.075 0.247
(—0.075) (-0.056)
APmex —0.009 0.085 0.637
(—0.068) (-0.032) | (0.970)
ANER 0.147 —0.062 0.694 0.856
(—0.088) (-0.278) @ (0.751) | (0.863)




CONCLUSIONS

1.

The more trade there 1s between countries, the more important
are changes 1n the relative price of nontraded goods in
determining real exchange rate fluctuations.

The more traded are the goods of a country with respect to a
trade partner, the less important are deviations from the law of
one price for real exchange rates.

A model that allows goods to be differentiated by degree of
tradability (tradedness) does well in accounting for deviations
from the law of one price and for RER fluctuations.

The same model does a very reasonable job of matching
international business cycle facts.





