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Introduction

A local currency value in foreign exchange markets is �uctuating over
time. A spot rate gives relative value of a local currency against the
numeraire, typically the USD.

How to measure the absolute value of a local currency? (for any time
period)

This paper provides a statistical method to estimate the value of local
currencies by utilizing the common factor identi�cation method

Prove that the nominal e¤ective exchange rate is not a consisten
measure for the absolute value of the currency.

Provide the estimation of the absolute Korean Won values after
1999.M1.
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Understanding Cross Sectional Dependence

Exchange rates are highly dependent each other. Recent studies
(Engel, Mark and West, 2015; Verdelhan, 2015, Greenaway et al,
2016) model the exchange rates as

∆sit = ai + λ0i θt + ∆soit ,

sit = the log spot rate of the ith currency against the USD.
θt = unknown common factors: Source of the cross sectional
dependence.
soit = the idiosyncratic term. (speci�c to the ith currency)

Greenaway et al (2016) identify the common factors: USD and Euro
values by using Parker and Sul (2016)�s factor identi�cation method.

By using Bai and Ng (2002), the number of the common factors are
selected: Two.
Approximate each currency value by taking the cross sectional averages
of a set of (here 27) bilateral exchange rates with the numeraire of
each currency.
For example, the Euro value at time t is approximated by taking
average of 27 bilateral rates with the Euro numeraire.
Run Parker and Sul (2016)�s identi�cation procedure to examine
whether or not the proxies of the USD and the Euro are true factors.
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Review of Parker and Sul (2016)�s Identi�cation Procedure

Suppose that G1t and G2t (observed series) be the true factors. Run
the following regression

∆sit = ai + δ0iGt + eit .

Get the regression residuals. If the regression residuls do not have any
factor (using Bai and Ng�s IC2 criterion), then Gt are the true factors.

The regression residuals are the consistent estimators for the
idiosyncratic errors (∆soit )
Let i be Korea. Then ∆ŝoit becomes the estimate of the Korean Won
value.
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Empirical Models

The value of the ith currency (�mit) per the value jth currency (�mjt),
si ,j ,t , at time t can be written as

si ,j ,t = mit �mjt , or ∆si ,j ,t = ∆mit � ∆mjt . (1)

Assume that ∆mit follows the following static factor structure.

∆mit = δ0iGt + ∆moit . (2)

G1t = ∆mous,t , G2t = ∆moeu,t , (3)

∆mus,t = ∆mous,t + δus∆moeu,t ,
∆meu,t = δeu∆mous,t + ∆moeu,t .

(4)

∆si ,us,t = ∆sit = (δ1i � 1)∆mous,t + (δ2i + δus)∆moeu,t + ∆moit . (5)
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Empirical Models

The sample cross sectional average of ∆sit becomes

∆s̄us,t = ∆s̄t =
1
n ∑n

i 6=us ∆sit

=
�
δ̄1,n � 1

�
∆mous,t +

�
δ̄2,n + δus

�
∆moeu,t +

1
n ∑n

i 6=us ∆moit ,

∆s̄eu,t =
�
δ̄1,n + δeu

�
∆mous,t +

�
δ̄2,n � 1

�
∆moeu,t +

1
n ∑n

i 6=eu ∆moit

! p (δ1 + δeu)∆mous,t + (δ2 � 1)∆moeu,t as n! ∞. (6)
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Estimation of the Korean Won Value

First Candidate:
∆s̄w,t =

1
n ∑n

i /2w ∆si ,w,t . (7)

Second Candidate:

∆si ,w,t = ai + β1i∆s̄us,t + β2i∆s̄eu,t + uit . (8)

Denote ûn,t as

ûn,t =
1
n ∑n

i /2w ûit . (9)

The Last Candidate: ûw,t from

∆sus,w,t = �aw + ψ1i∆s̄us,t + ψ2i∆s̄eu,t + uw,t ,
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Main Results

Theorem

Theorem
(Inconsistency of the sample cross sectional average): Under (5), as
n! ∞,

plimn!∞∆s̄w,t 6= �∆sow,t .

1

Theorem
(Consistent Estimator of the Korean Won Value) Under (5) and regularity
conditions, as n,T ! ∞, jointly,

plimn,T!∞ûw,t = �∆mow,t . (10)
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E¤ective Exchange Rate

∆s̄e¤,t =
1
n ∑n

i /2w ωit∆si ,w,t

where

ωit =
Trading volume weights with the ith country

Total Trading volume

It is easy to show that

plimn!∞∆s̄e¤,t 6= �∆sow,t
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Empirical Results

∆sus,w,t = ∆ŝc ,t + ûw,t

∆ŝc ,t = �âw � 1.086 ∆s̄t � 0.346 ∆s̄eu,t
(16.2) (4.33)

, (11)

�∆mow,t = ûw,t . (12)
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Empirical Results
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Theorem 1: Empirical Results
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E¤ective Rates v.s. The Korean Won Value
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Macro Fundamentals and the Korean Won Value
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Conclusion

This paper provided a novel method to estimate the idiosyncratic
Korean Won value consistently.

The estimated results are compared by the two standard measures of
the Korean Won: E¤ective exchange rate and the in�ation rate.

The e¤ective exchange rate is inconsistently estimating the true
idiosyncratic Korean Won value.

The estimated idiosyncratic Korean Won value is not highly correlated
with the in�ation rate.

The determination of the idiosyncratic Korean Won value is a very
interesting and promising topic.
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