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Abstract

This paper investigates how the variability of aminy’s exchange rate is
influenced by that country’s ‘net foreign factocame’, which is comprised of foreign-
currency-denominated flows into and out of coustfirem payments/receipts on bonds,
loans and other debts, and dividends, plus worlkerd’ex-patriot remittances. We show
theoretically that countries which are net recesvarforeign factor income should have
less variable exchange rates than countries whehet payerseteris paribus. We test
this prediction using 35 years of data from a wadess section of countries and find that
countries with greater net foreign cash inflow$atree to their size, do indeed have less
variable exchange rates. This paper is the firdetove theoretically, and document
empirically, the connection between foreign fact@mome and exchange rate variability
and to show that this connection is strongly sigaiit over-and-above other exchange
rate variability factors that have been previowslydied in the literature.
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Exchange-Rate Variability and Foreign Factor | ncome
1. Introduction

Today’s exchange rate gyrations can unnerve evemtst experienced central
banker or financial manager. In the course of arfeamths or even weeks it is not
unusual for currencies to gain or lose severalgrgrof their value against the currencies
of key trading partners, with potentially criticgaipacts on import and export trade,
investment returns, corporate profits and econgrarformance. Not all currencies
appear to be equally prone to such variability, &esv, and the degree of such variability
appears to change over tim@/hy is it that currencies differ as they do imterof
volatility, or lack of stability? Furthermore, wlapes the variability of individual

currencies change over time? This paper addressss important questions.

A variety of avenues for influencing exchange ragability have previously
been investigated in the literature. For exampléerénces in GDP growth and economic
openness to international trade have been invéstiges potential sources of cross-
country and inter-temporal differences in excharage volatility (e.g., Bleaney (2006),
Clark et al (2004), Hau (2002) and Hausmann, Pararzl Rigobon (2006)), as have
differences in stocks of debt and foreign rese(ees, Devereux and Lane (2003) and
Hviding, Nowak, and Ricci (2004)). Li and Muzer®{®) study the impact of investor
beliefs and preferences on exchange rate volatilityle Anderson, Hammond and
Ramezani (2010) study the joint dynamics of interates and various bilateral exchange
rates. Other studies have investigated the imdabtieanformation and market structure
of foreign exchange trading on exchange rate dycsfei.g., Evans (2002), Harvey and
Huang (1991)) and have tried to capture the dynauwfiexchange rate volatility (e.qg.,
Brandt and Santa-Clara (2002) and Alizadeh, BrandtDiebold (2002)). While the

! For example, the monthly volatility of the US Doliss. Korean Won exchange rate increased
from less than 2% in 1990 to over 21% in 2009; imithe calendar year 2009, the monthly
volatility of the US Dollar vs. Euro exchange ratas approximately 7%, compared to over 20%
for the US Dollar vs. New Zealand Dollar.
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literature is making progress toward determiningindrives differences in exchange rate

variability across countries and over time, thigarant puzzle is far from solvéd.

To the best of our knowledge, no-one has yet inyatstd the impact on exchange
rate variability of ‘net foreign factor income’, v is comprised of foreign-currency-
denominated flows into and out of countries frorgmpants/receipts on bonds, loans and
other debts, and dividends, plus workers’ and exigiaemittances (e.g., guest workers
sending money to families back in their home cogint(In the national income and
product accounts, Net Foreign Factor Inca@NP — GDP.) Given that labor-related
and capital-related remittances tend to be dendedna the source currency (e.g.,
Mexican workers in the United States typically s&i®lDollars back home to Mexico,
and developing country sovereign borrowers payéstan US Dollars or Euros) there is
either a stabilizing or destabilizing exchange fatee depending on the sign and size of
these net factor income flo&he impact of such flows on exchange rate vaitgh

therefore the focus of our investigation.

We begin our investigation by developing a simptedei of exchange rate
movements that distinguishes between currency defsaoply from goods and service
exports/imports on the one hand, and currency ddfmeapply from positive/negative

foreign factor income on the other hah@ur model is an extension of the structure that

2 In addition to the literature on tlwauses of exchange rate variability (the topic of oureach
and the articles cited herein), there is alsogelditerature on theonsegquences of exchange rate
variability. An investigation of such consequenisesutside the scope of our paper.

® The global dollar value of remittances has growtasge that it now exceeds the annual value
of foreign direct investment. In extreme caseshsagJamaica, Jordan, Lebanon, Moldova and
Tajikistan, remittances contribute more than a guaf GNP; in a few countries, such as Togo
and Niger, remittance receipts are almost haldagelas GDP (source: Global Economic
Prospects 2006: Economic Implications of Remittaraoed Migration, World Bank

* Evidence on the tendency for factor income flowbedn source countries’ currencies is
provided by Hausmann and Panizza (2003) and Eickend2003).

> Here, the services we speak of when talking obtgoand services’ are performed services such
as consulting, travel and so on, that should bee@énsitive. These services appear in the
services component of the balance of payments marmuaccount along with the debt service
payments and receipts and workers’ remittances;wioigether constitute the net foreign factor
income of the country.
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gives rise to the familiar Marshall-Lerner Conditifor exchange rate stabilitye show
that inclusion of net foreign factor income, asnigedlistinct from other current account
sources of currency supply and demand, modifiestdredard Marshall-Lerner
Condition, making exchange rate stability moreliiker countries that are net foreign
factor income recipients from abroad and lessYiket countries that are net payers of
foreign factor income to abroad. We then arguetti@imore stable is a currency, in the
sense of more easily satisfying our augmented Méirklerner Condition, the less
variable its exchange rate should be for given erogs shocks.

To see the intuition for this negative relationsbgiween exchange rate
variability and net foreign factor income, considerexample in which Canadians
receive more in payments from foreign sources (denated in US Dollars) than
foreigners receive in payments from Canadian seuszethat net foreign factor income
is positive for Canada. Also assume that Canadizasange the US Dollars they receive
for Canadian Dollars. Now suppose the CanadianaDdipreciates due to an exogenous
shock; the same number of US Dollars thus trarsiate a larger number of Canadian
Dollars. The demand for Canadian Dollars by Camegdveho receive US Dollar
payments, and transfer these US Dollars into Canadollars, thus increases following
the negative shock. This increased demand for Gam&bllars pushes the value of the
Canadian Dollar upward, which partially counterdabts negative shock that originally
pushed the Canadian Dollar down, so that the oetuation of the Canadian Dollar is
dampened thus stabilizing the Canadian Dollar addaing exchange rate volatility.

An opposite, destabilizing, effect that magnifiegher than dampens, shocks would
occur if Canada’s net foreign factor income wasatieg rather than positive. Thus we

see that in general there is a negative relatipnséiween exchange rate variability and

® Derivation of the well-known Marshall-Lerner Cotidn can be found in many standard
textbooks in international finance and monetaryneoaics, including Levi (2009).

" We require only that some of the income be foreigmency denominated. Bonds, workers’
remittances etc. are often euro- or dollar —denatathwhich is foreign denomination outside the
US or Europe.

8 Other studies that suggest offsetting effectsxamange rate volatility include Bacchetta and
van Wincoop (2000), who show how shocks such asetaoyn expansion can depreciate
exchange rates that in turn increase foreign deraaddiemand for the home currency.
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net foreign factor income; i.e., greater net fonefigctor income is associated with greater

exchange rate stability, and thus with lower exdearate volatilityceteris paribus.

In Section 2 of this paper we derive our augmeMadshall-Lerner Condition
which yields the theoretical prediction, discusabdve, of a negative relationship
between net foreign factor income and exchangeveaiability. Section 3 of our paper
describes the panel data, from 80 countries oveedts, which we employ to test the
theory. Section 4 then reports the results fromvaumious empirical tests. These tests
reveal that, as predicted by the theory, exchaaggsin the data are indeed less volatile
(more stable) for countries that are net earners fabroad and more volatile (less stable)
for countries that are net payers abroad. Our fedtser reveal that our finding of a
negative relationship between net foreign factoome and exchange rate variability is
highly robust, across countries and over time,iamd addition to (i.e., remains highly
significant even in the presence of) other souofexchange rate volatility, including
trade openness and GDP growth, that have beeropsdyiinvestigated in the literature.

Section 5 concludes.

2. Exchange Rate Variability and Foreign Factor Income

Equation (1) specifies the excess demand for atogsiicurrency arising from

current account activities.

F
E=pQ(mh)+—-ng,Pm ()
T T
Where: E = Excess demand for a country’s currenegsured in units of the

country’s own currency
px = Price of exports measured in the country’s ownengy
T = Exchange rate expressed in foreign currency (aits, US Dollars) per

unit of the country’s own currency; i.&%/i)
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Q«(*) = Quantity exported as a function of price meadun foreign currency
units (where foreign price is expressed as pridbencountry’s own
currencypx , converted to foreign currency units at the ergearaterr)

F = Net foreign income in foreign currency

pm = Price of imports measured in foreign currencjysun

Qm(") = Quantity imported as a function of price measun units of the
country’s own currency (where domestic pricexigressed as foreign

price,pm , converted to domestic price at the inverse exgbaate 17)

The first and last terms in equation (1), whichtoag@ the dependency of excess
demand on the value of exports and imports, arelatd in derivations of the Marshall-
Lerner Conditior?. The middle term in equation (1) is our augmentatidaccount for net
foreign factor incomek:, whereF is a given amount of foreign currency units coteer
into the country’s own currency at the exchange rab represent a net demand for a

country’s own currency.

If we adopt the standard assumptions employed wkering the classical
Marshall-Lerner Condition (e.g., perfectly elastiigpply of exports, so thak does not
depend orQ,, and also a perfectly elastic supply of imports)hen the impact of a
change in the exchange rate is:

de_ ~0Q dinp], dF/7]l_p, 0Q, d[pm/ﬂ]_Q d[ p,71]
dr “dnp] dmr dr  mdp,/n dm "odm

which after taking some derivatives and rearrangings

i :{ﬂpx o }&Qﬁ{pmm o }me“p'“Q""E- )
mlm | Q dp,] Q. dp./m) m mom

° For example, see Levi (2009), pp. 184 — 186.

1% Note that it is possible to drop these assumptidiise cost of complexity; a small country
assumption would take care of the perfectly elasifply of imports while perfectly elastic
supply of exports would follow from unused capacity
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Define the demand elasticities as:

LN RS L S
Q. dm,] Q. ap,/7

SO we can then write (2) as:

dE

_ PmQm , PmQm _F
dﬂ_/ﬂ__|,7x|prx _|,7m| T + T _7_7'.
In equilibrium:
F
prx +— :pm—Qm! (3)
T T

that is, the demand for the country’s currency fiexports and net foreign factor income
equals the supply of the country’s currency fromrpants for imports, which therefore
balances the current account. Inserting (3) iryi@ys:

I, -|/7m|{ p.Q, +5} +{prx +5} o
Vi JT

drr/ Vg
which simplifies to

dE _ ) Fin
™ PRI @

The left hand side of equation (4) is the respariscess demand for the
country’s currency to a percentage change in tisbange rate. This must be negative for
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stability: i.e., stability requires that currenogpaeciation (appreciation) increases

(decreases) excess demand for the currency.

The first term in the brackets on the right hartsif (4), i.e.,(|n,| + |7./) =1,

yields the traditional Marshall-Lerner Conditiore.i if we ignore foreign factor income

(soF=0), stability of the exchange rate requires tf@fl +|,,|) >1, which is the standard

Marshall-Lerner Condition: the more elastic are amp and exports the more stable is
the currency. This is because with greater impxptdet elasticity, quantities can absorb
more of the shock so price — the exchange rateserbb less. For given shocks to the

exchange market, the currency should therefore nesgthe more sensitive is trade to

the exchange rate in a classical Marshall-Lernetdid

Now consider the final term in brackets on the trigdind side of (4), i.e.,
Fiz
P,Qy

this term, we can apply the Correspondence Pria¢gphrgue that, since markets are

.| » which contains net foreign factor inconfte,For the purpose of discussing

generally stablé?

{(Inxl + |70 + ng |’7m|} >0. (5)

XX

The foreign factor income term',:/—”|;7m| , represents the home currency value of net

XX

foreign factor income; / 71, relative to that same country’s home-currencyealf

exports, p,Q, , all multiplied by the elasticity of demand forparts, |1, -

! Shocks to exchange rates could come from theataggitount or from influences on the current
account not captured by the price factors shovarggments of the quantities imported and
exported.

12 For a recent application of the Correspondenaechilie in comparative statics see Enchenique
(2002).
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The stability condition in equations (5) revealattthe larger is the importance of
net foreign factor income, relative to the valueegports, the larger is the left hand side
of (5) and thuscgeteris paribus, the more stable is the exchange rate as seeuatien
(4). In other words, for a given shock to the fgreexchange market, the larger is the
relative importance of net foreign factor incometoounty the smaller is the resulting
movement of that country’s exchange r&t8imply stated, net foreign factor income and
exchange rate volatility are negatively relateeach other. We now proceed to test this
relationship in the data.

3. Data Sources and Variable Construction

Exchange Rate VolatilityThe first task in constructing our data set idédéine the

variable for “exchange rate volatility”. For cortsiscy with previous studies, we use the
same definition of “exchange rate volatility” aviet authors who have examined the
volatility effects of factors such as economic apess, trade and GDP growth (e.qg.,
Hausmann, Panizza and Rigobon (2006); Clark, TamikVei, Sadikov and Zeng (2004);
Hau (2002); Devereux and Lane (2003)). Thus:

Exchange Rate \olatility;; for countryi in yeart is defined to be the standard
deviation of the 12 month-over-month changes imtiiral log of countrys
trade-weighted real effective exchange rate wiytaiart.

To produce thé&xchange Rate \olatility;; variable for each countiyand date, we
collected, from the IMF’s International Financidastics, data on trade-weighted real
effective exchange rates for all available coustfa the years 1975 (the first year of

3 The preceding discussion employs the standardrastin that markets are stable. If we allow
for the possibility of instability we see from (jat a country with a sufficiently negative net
foreign factor income could have an unstable cayelm such a case, depreciation increases the
quantity supplied of the country’s currency: thenslated amount of its currency supplied is
increased by depreciation thereby adding pressuri@ither depreciation. Similarly, appreciation
reduces the quantity of currency supplied, leattinfgirther appreciation, etc.
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data availability) to 2009. These data are reposted monthly frequency Various tests

for unit roots reveal that tHexchange Rate \olatility;; variable is stationaryy

Net Foreign Factor Incom@®ur next variable of interest is net foreign tact

income. We obtain this data from the World Banksld/development indicators (WDI).
The World Bank reports data on this variable uidemame “net income from abroad”,
which includes net income from payments and resepgsing from prior investments
and borrowing (e.g., dividends, coupon paymentsived from investments in bonds,
payments made on outstanding debts, etc.) andtegroi payments to and receipts from
citizens oversea$.In order to appropriately scale this variableisagquired by our
equation (5), we divide “net income from abroad” ¢ountryi in yeart by the value of
countryi’s exports in yeat, in order to produce our variable of interest:

Net Foreign Factor Income; is: ‘Net Income from Abroad (measured in current
$US)’ divided by ‘Exports of Goods and Services éswed in current $US)’ for
countryi in yeart.

Various unit root tests reveal that tRet Foreign Factor Income; variable is also

stationary.

SampleThe World Bank’s data allow us to construct Wet Foreign Factor
Income variable as far back as 1960 for some countriagerGhat the IMF’'s exchange
rate data do not begin until 1975, however, oua dample begins in 1975 and extends to

the end of 2009. For countryo be included in our sample for ygawe require that data

! Trade-weighted exchange rates, rather than araegetrate against just one benchmark
country such as the USA, are employed in our papeause this measure more accurately
captures actual trade patterns and because ubiagder measure minimizes inappropriate
country-specific effects from a narrowly construmoneraire.

> This is consistent with others’ findings, for exgimSweeney (2006).

'® The value of should strictly be that component of net foreigahflow received or paid in
foreign currency units, to be perfectly consistsith the theory. However, the data reports total
net foreign income, not just the part receivedireign currency. Fortunately, for the vast
majority of countries, income received from foregpurces (stocks, bonds, remittances) are
likely to be in foreign currency units; e.g., USIos, which gives us comfort that the data are
not inconsistent with the theoretical setup.
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be available to construct both tNet Foreign Factor Income andExchange Rate

\olatility variables described above, as well as all therabwariables detailed below, for
that country in that year. We also require thatBkehange Rate \olatility variable not be
subject to obvious sources of potential data exnar therefore omit from the sample
countries whose reported exchange rates exhibytlaege discontinuous jumps up or
down in a given year without explanatitfiThis leaves us with a sample that contains 80
countries with up to 35 annual observations foheamntry. Because of incomplete data
for some countries in some years, the total nurabebservations is 2,148 country-

years.
Table 1 Goes Here

Table 1 reports the set of countries included insample, along with the

standard 3-letter indicator employed for that count

Figure 1 Goes Here

Figure 1 provides a first look at the data by phottthe time-series average of
Exchange Rate \olatility;; for each country versus the time-series averagéNef Foreign
Factor Income;for countryi (recall that foreign factor income for each coyngr
normalized by dividing by that country’s expori§he 3-letter symbol for each country
appears next to its point on the plot. The downwgoging line in Figure 1 plots the
relationship one obtains from a simple linear regi@ of the time-series average of

Exchange Rate \olatility;; for each country on the time-series averageNst Foreign

" Occasionally we observe discontinuous large jumpise real effective exchange rate for
certain countries, particularly developing courdgriSometimes we are unable to determine
whether a particular large jump is due to factoichsas a hyperinflation or sudden currency
reform or whether it is due to erroneous data. ki¢edfore exclude from our sample at dsday
country whose real effective exchange rate eithgpmed by more than 2/3, or more than tripled,
from one month to the next at any time during yrestr. We exclude the country Lesotho from the
sample because its averag Foreign Factor Income is +300 percent of exports, which is an
extremely extreme outlier (the next highest aveNs&oreign Factor Income in the sample is

+23% (Pakistan) and the lowest is -45% (Equat@3izihea)).
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Factor Income; for countryi.*® This line’s negative slope is a preliminary indarathat
the data support the negative relationship betweemoreign factor income and

exchange rate volatility established theoreticallg previous section of this paper.

When studying Figure 1, it should be rememberetrteaforeign factor income
consists of dividends and debt service paymentgeaaipts, plus workers’ remittances,
and that workers’ remittances can sometimes offeetiebt service flows. For example,
while it is true that many poor countries receigmgicant remittances from their
citizens living overseas (e.g., Ecuadorians liimghe USA sending money back to
family members still living in Ecuador), it is alfiee case that many such countries have
significant foreign debt servicing obligations tela to their limited conventional
exports, which together results in a very largeatieg Net Foreign Factor Income.*®
Such is the case for Ecuador (ECU), Zambia (ZMR) e Ivory Coast (CIV), all of
whose dots appears on the far left of Figure 1. v@mely, Saudi Arabia (SAU) possesses
a large positive net foreign factor income becanfsts substantial investment income
from foreign investments which more than offsetdbbound remittances from guest
workers. Switzerland (CHE) also receives a subistieatount of net income from
abroad but has the value of Nst Foreign Factor Income variable reduced by its high
value of conventional exports (watches, medical@esvand so on) since ‘income from
abroad’ is divided by the ‘value of exports’ to guze theNet Foreign Factor Income

variable, as explained above.

Control VariablesAs noted in the introduction to this paper, althlowur paper is

the first study we know of to investigate the nelaship between exchange rate volatility
and foreign factor income, we are not the firshigestigate the sources of exchange rate

volatility more generally. For example, Hausmananiza and Rigobon (2006)

'8 This regression line is essentially unchangedeifomit from the regression Figure 1's apparent
outliers such as Zambia (ZMB), Pakistan (PAK) aggi&orial Guinea (GNQ).

19 1deally we would report and investigate workeeshittances separately from debt service
flows, and use only foreign currency denominateshftaws, but doing this on a consistent basis
is not possible: the sum of the two sources obfaitdws does not always add up to net income
from abroad as available in national income andipcbaccounts because of different bases of
calculation, and cashflows are not available byenay.
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investigate various economic factors that impacherge rate volatility, including GDP
growth rates, GDP levels and economic trade opanaesl find that developing
countries typically experience greater exchange vatatility than developed countries.
Hau (2002) shows that, in a cross section of ufBtoountries, economic openness is
significantly negatively related to exchange ratatility, even when controlling for

income?°

In our empirical investigations below we thereforelude the key variables from

this other literature. In our investigations:

Trade Openness;; is the sum of countrys imports and exports in yegrdivided
by its GDP in yeat,

Relative Sze; is the natural log of: countiys GDP in yeat divided by the GDP
of the U.S. in yeat,

Real GDP Growth Rate; is the annual percentage rate of change in coustrgal

GDP from yeat-1 to yeart,

Relative Income Per Capita;; is the natural log of: countiis per capita income in
yeart, measured in US dollars, divided by U.S. per eajpitome in yeat.

We construct these variables for each year and @aaftry in our sample, with data
taken from the World Bank’s World Development Iratirs (WDI).

% |n the context of trade, openness can be regarsi¢ie width of the channel through which
trade flows can be adjusted after a supply/demanfidiliance arises in the foreign exchange
market. A relatively closed economy can expedelitabilizing effect on the exchange rate from
substitution in trade because trade is small radab the size of the economy. In an open
economy, on the other hand, changes in import/éxgadterns can potentially mitigate the
exchange rate effects of currency imbalances.
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4. Empirical Results

In this section we test the connection betweeraretgn factor income and
exchange rate volatility. In order to do this wa panel regressions &kchange Rate
\olatility, our dependent variable, on a set of independmmbles including ouNet
Foreign Factor Income variable plus the control variables discussed aljtnasle
Openness, Relative Sze, Real GDP Growth Rate andRelative Income Per Capita).

Table 2 Goes Here

Table 2 reports our core results. All panel regogssare based on the 80
countries listed in Table 1 over the 35-year pefi®@d5-2009 which, after cleaning the
sample as detailed above, yields 2148 completerdtsens. To account for potential
correlations across both time and country dimerssiorour panel (thus addressing
potential autocorrelation and heteroskedasticitsg) follow the suggestion of Petersen
(2009) and cluster residuals by country and by tionebtain robust standard errors, the t-
statistics from which are reported in square brescliader the parameter estimates in
Table 2%* One, two and three stars signify 90%, 95% and S®fificance from a two-
tailed t-test.

Consider Column 1 of Table 2, which reports thellts§rom regressing exchange
rate volatility on two explanatory variables empdyin previous studiefelative Sze
andTrade Openness. As expected, we see that larger countries witheropen economies
tend to have less volatile exchange rates, as regdeby the negative coefficients on the
Relative Sze andTrade Openness variables. This makes sense sirmsteris paribus, the
larger is an economy the more easily it can withdtshocks and, as explained above, the
more open an economy is the more easily it is @bédsorb shocks through trade

adjustments (quantities) rather than through exghaate adjustments (prices).

%L For a description of the methodology see: Cametat. (2011) and Thompson (2009). Results
produced using other methods are reported andsdisdubelow for robustness.
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Next consider Column 2 of Table 2. Here we add itwvawe variables that have
been studied previousliReal GDP Growth andRelative Income Per Capita. Again we
expect negative signs on these variables sin@sibleen argued that prosperous, growing
economies can withstand shocks more easily; int@eds what the data reveal.
Interestingly, inclusion of thBeal GDP Growth andRelative Income Per Capita
variables drivefRelative Sze andTrade Openness to insignificance when considered

individually.

Now consider Column 3 of Table 2. Here we add &oftlur previously studied
explanatory variables our new varialdNet Foreign Factor Income, which as discussed
above is formally defined as 'Net Income from Alat@gaeasured in $US)' divided by
‘Exports of Goods and Services (measured in $UB)YHe country and year in question.
Section 2’s theoretical discussion of the augmeMatshall-Lerner Condition suggests
that the coefficient on olMet Foreign Factor Income variable should be negative. This
is because a country with income from abroad, veckin foreign currency, sees the
domestic-currency value of this foreign income ase¢he domestic currency depreciates,
and this increased demand for the domestic curremiigates the original downward
shock thereby stabilizing the currency. Converdbly,effects of a currency-appreciating
shock are partly offset by the fall in the domesticrency value of the foreign-currency-
denominated income from abroad, which works to cediemand for the domestic
currency and thus again stabilize the currencye Adgative sign on théet Foreign
Factor Income coefficient in Column 3 of Table 2 is thereforensistent with our

theoretical prediction.

Also note from Column 3 of Table 2 that our newiatle, Net Foreign Factor
Income, does not simply capture effects that are alrdadyvn and captured by the other
explanatory variables. In particular, by comparogfficient estimates in Columns 2 of
Table 2 with those in Columns 3 of Table 2, wetbe¢ estimated values and significance
levels for theReal GDP Growth, Relative Income Per Capita, Relative Sze andTrade

Openness variables are essentially unchanged by addingnewNet Foreign Factor
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Income variable. This reveals that oNet Foreign Factor Income variable is capturing a

new effect over-and-above previously studied viigiinfluencing factors.

Our core finding that countries with higher netgiign factor income tend to have
more stable exchange rates is robust to a numbmarafrbations. For example, Column
4 of Table 2 omits thReal GDP Growth andRelative Income Per Capita variables to
leave onlyRelative Sze andTrade Openness along withNet Foreign Factor Income, and
we still find a persistently significant ability dfet Foreign Factor Income to stabilize
exchange rates. Column 5 of Table 2 has blalyForeign Factor Income in the

regression and again the core result is maintained.

Table 3 Goes Here

Table 3 reports results from three variations eflhsic regression setup.
Columns 1 and 2 in Table 3, entitled “Lagged RH& explanatory variables that are
lagged by one year. This is to ensure that Taldeedults are not being driven by
possible simultaneity between shocks and the tginid-sided variables or possible
reverse-causality (with volatility impacting for@igactor income instead of the reverse).
We see from Columns 1 and 2 that the explanatamgabias retain their significance and
signs, thereby confirming the validity of Table #isdings. Columns 3 and 4 of Table 3
differ from the base case in that we use the lagstiorm ofExchange Rate \Volatility and
of Trade Openness in order to investigate whether our results areetrby skewed
distributions. Again the results hold, which sudgelat our previous results were not
driven by distributional skews. Lastly, Columnsrsl& of Table 3 use a smaller, but
more homogeneous, sample which contains only ciesrftsr which we have complete
data for at least 25 years. This results in a sampb7 countries, but the total number of
observations does not shrink as much. Again, resaltry through thus confirming that
our results are not being driven by a few smalintnes with incomplete data. In all
cases in Table 3, higher net foreign factor incasressociated with lower exchange rate

volatility.
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Table 4 Goes Here

Table 4 contains robustness checks. In ColumnThlote 4, all variables are
winsorized at the outer 2.5 percent of both taifg] in Column 2 all observations for
which at least one variable falls into the outér @ercent of the distribution is omitted.
From these two columns we see that our core résedfative sign olet Foreign Factor
Income) still holds, which reveals that our findings a@ being driven by a few extreme
outliers. Column 3 of Table 4 repeats our coreasgjon, reported in Column 3 of Table
2, except instead of clustering residuals in bbéhtime and country dimensions, as in
Table 2, in Column 3 of Table 4 we use a dummyalae for each time period to capture
time fixed-effects. Note that the results of Tadl€olumn 3 are almost identical to those
in Table 2 Column 3, thereby reinforcing the robess of our findings with respect to

treatment of time effects.

In Column 4 of Table 4 the export number used toutate theNet Foreign
Factor Income variable is adjusted as follows: where availatiie,exports reported by
WDI are replaced by exports computed using data fitee Comtrade database provided
by the United Nations Statistics DivisiéhThis robustness check is motivated by the
observation that on occasion the WDI export nundeomewhat smaller than exports
reported by Comtrad&and by the recognition that an artificially smestport number
could artificially inflate theNet Foreign Factor Income measure, thus biasing results.
From Column 4 of Table 4 we see that our resultslp@hange from those originally
reported in Table 2, however, which gives us furttenfidence in our original findings.
Lastly, in Column 5 of Table 4, thdet Foreign Factor Income variable is produced by
dividing Income From Abroad by GDP rather than ding by exports. Again, olMet

Foreign Factor Income measure remains significantly negative as theoggipts.

2 Comtrade-based exports are computed using thegaggref all trade flows from the country

in question to all trading partners. In generaiwl reported by the importer are considered to be
more accurate than export data. Only when for argisnporter-exporter-tuple, the importer does
not report as part of the Comtrade database, tharex-reported flows are used.

% |In general, the number reported by WDI shouldagdr because it measures all exports
including services, while the Comtrade number @dgounts for manufacturing goods.
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Table 5 Goes Here

Table 5 contains results obtained by splittinggample into subsamples.
Columns 1 and 2 of Table 5 report results for aold poor countries separately, where a
country is defined as being “poor” in ydaf its per capita income is less than 20 percent
of USA per capita income in yeirAgain we see thdixchange Rate \olatility is
negatively related tdlet Foreign Factor Income regardless of whether the country in
question is rich or poor. Columns 3 and 4 of Tab#plit the sample into early and late
periods, with Column 3 reporting results for thediperiod 1975-1992 and Column 4
reporting results for 1993-2009. In both casestEected result still obtains: greater net
income from abroad is associated with less volatilehange rates.

5. Conclusions

In this paper we have investigated the relationbleigveen exchange rate
variability and net foreign factor income, whichnegsts of a country’s net income from
payments and receipts arising from prior investmanid borrowing (e.g., dividends,
payments received from investments in foreign bppdgments made on outstanding
debts, etc.) and from remittance payments to, ao€ipts from, citizens overseas. We
have derived an augmented Marshall-Lerner Condiibith reveals that positive
foreign factor income should stabilize a countegghange rate while negative foreign
factor income should destabilize a country’s exgearate. We have tested this
theoretical prediction using panel data from a wadess section of countries over a 35-
year period and have found strong empirical supfoorthis channel, which has not been
previously investigated in the literature. Furthere) our finding that countries with
greater foreign factor income, relative to expaead to have less volatile exchange rates
is remarkably robust to a number of perturbations the addition of other variables,
such as trade openness and real income, whichldegreinvestigated in previous

studies.
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Table1

List of Countries Investigated
(Organized Alphabetically by 3-Letter Country Inaliar)

Armenia (ARM)

Antigua and Barbuda (ATG)
Australia (AUS)

Austria (AUT)

Burundi (BDI)

Belgium (BEL)

Bulgaria (BGR)

Bahrain (BHR)

Bahamas, The (BHS)
Belize (BLZ)

Central African Republic (CAF
Canada (CAN)

Switzerland (CHE)

Chile (CHL)

China (CHN)

Cote d'lvoire (CIV)
Cameroon (CMR)
Colombia (COL)

Costa Rica (CRI)

Cyprus (CYP)

Czech Republic (CZE)
Germany (DEU)

Dominica (DMA)

Denmark (DNK)

Dominican Republic (DOM)
Algeria (DZA)

Ecuador (ECU)

Spain (ESP)

Finland (FIN)

Fiji (FJI)

France (FRA)

Gabon (GAB)

United Kingdom (GBR)
Georgia (GEO)
Gambia, The (GMB)
Equatorial Guinea (GNQ
Greece (GRC)
Grenada (GRD)
Guyana (GUY)

Croatia (HRV)

Hungary (HUN)

Ireland (IRL)

Iran, Islamic Rep. (IRN)
Iceland (ISL)

Israel (ISR)

Italy (ITA)

Japan (JPN)

St. Lucia (LCA)
Luxembourg (LUX)
Morocco (MAR)
Moldova (MDA)
Macedonia, FYR (MKD)
Malta (MLT)

Malawi (MWI)

Malaysia (MYS)

Nigeria (NGA)
Netherlands (NLD)
Norway (NOR)

New Zealand (NZL)
Pakistan (PAK)
Philippines (PHL)

Papua New Guinea (PNG)
Portugal (PRT)

Paraguay (PRY)

Russian Federation (RUS)
Saudi Arabia (SAU)
Singapore (SGP)
Solomon Islands (SLB)
Slovak Republic (SVK)
Sweden (SWE)

Togo (TGO)

Trinidad and Tobago (TTO)
Tunisia (TUN)

Uruguay (URY)

United States (USA)

St. Vincent & Grenadines (VCT)
Venezuela, RB (VEN)
Samoa (WSM)

South Africa (ZAF)
Zambia (ZMB)
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Table 2
Parameter Estimates [and t-statistics] from Paegréssions of
Exchange Rate \olatility on Net Foreign Factor Income and Control Variables
(35 years, 80 countries, 2148 complete observgtions

@ 2 3) 4) ®)
Intercept 0.0576 0.0553 0.0534 0.0557 0.0609
[6.04] [5.73] [5.85] [6.12] [12.32]
*k% *k% *k% **k% **k%
Net Foreign Factor Income -0.1013 -0.0977 -0.1260
[-4.35] [-3.40] [-3.64]
*k% *k% **k%
Real GDP Growth Rate -0.0028  -0.0029
[-3.39] [-4.15]
*k% *k%
Relative Size -0.0069 0.0010 0.0025 -0.0054
[-3.78] [0.48] [1.29] [-3.25]
**k% *k%
Relative Income Per Capita -0.0174  -0.0174
[-3.47] [-3.69]
*k% *k%
Trade Openness -0.0322  -0.0053 -0.0012 -0.0284
[-3.86] [-0.66] [-0.15] [-3.70]
*k% *k%
adj. R-squared 0.040 0.104 0.124 0.058 0.032
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Table3

Results from Robustness Checks:
Parameter Estimates [and t-statistics] from Paegréssions of
Exchange Rate \olatility on Net Foreign Factor Income and Control Variables

Lagged RHS log Volatility Homogeneous
Intercept 0.0606 0.0562 -3.1069 -3.4563 0.0537 8&n05
[13.07] [7.05] [-46.57] [-26.06] [9.65] (652
Net Foreign Factor Income -0.1270 -0.0986 -1.20230.7849 -0.1705 -0.1276
[-3.22] [-3.63] [-3.26] [-3.41] [-3.30] [-90]
*kk *kk *kk *kk *kk *k%
Real GDP Growth Rate -0.0021 -0.0204 -0.0034
[-2.26] [-3.03] [-5.33]
Trade Openness -0.0115 -0.2269 -0.0025
[-1.43] [-2.38] [-0.27]
**
Relative Size 0.0012 0.0008 0.0028
[0.59] [0.03] [1.24]
Relative Income Per Capita -0.0155 -0.1936 201
[-3.39] [-4.69] [-3.60]
*k% *k% *k*k
adj. R-squared 0.033 0.114 0.038 0.226 0.053 0.123
# Years 35 35 35 35 35 35
# Countries 80 80 80 80 57 57
# Complete Observations 2164 2164 2148 2148 1717 1717
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Results from Additional Robustness Checks:

Parameter Estimates [and t-statistics] from Paegréssions of
Exchange Rate \olatility on Net Foreign Factor Income and Control Variables

Winsorized

Time
Effects

Alternate
Exports Normalized

GDP

Intercept

Net Foreign Factor Income

Real GDP Growth Rate

Relative Size

Relative Income Per Capita

Trade Openness

adj. R-squared

# Years

# Countries

# Complete Observations

0.0817
[1.92]
*

-0.1014 0.0950
[-4.19]

*kk

-0.0027
[-3.52]

0.0032
[1.63]

-0.0190-0.0174
[-5.31]

0.0040
[0.54]

0.168
35
80

2148

0.0585
[6.49]

*k*

-0.2228
[-3.26]

*kk

-0.0031

[-4.57]

K%k

0.0021
[1.02]

-0.0175
[-3.65]

K%k

90.00
[-1.19]

0.120
35
80
2148
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Table5

Results from Sub-Sample Robustness Checks:
Parameter Estimates [and t-statistics] from Paegréssions of
Exchange Rate \olatility;; on Net Foreign Factor Income; and Control Variables

Sub-Sample Split

Sub-Sample Split

by Income by Time Period

(rich) (poor) (early) (late)
Intercept 0.0529 0.0344 0.0619 0.0412

[7.46] [1.16] [5.30] [4.04]
Net Foreign Factor Income -0.0738 -0.1152 -0.1104 -0.0835

[-2.67] [-3.65] [-3.55] [-2.32]

*kk *kk *kk **

Real GDP Growth Rate -0.0022 -0.0032 -0.0027 2000

[-1.90] [-3.83] [-5.18] [-2.39]
Relative Size -0.0027 0.0049 -0.0008 0.0043

[-0.92] [2.42] [-0.24] [2.22]

*%* **

Relative Income Per Capita 0.0004 -0.0244 -0.0113 -0.0222

[0.04] [-3.25] [-2.11] [-3.69]
Trade Openness -0.0147 0.0139 -0.0137 0.0072

[-1.87] [0.88] [-0.68] [1.16]

*

adj. R-squared 0.038 0.095 0.104 0.152
# Years 35 35 18 17
# Countries 38 50 69 80
# Complete Observations 948 1200 962 1185
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Figurel
Plot of the time-series average of Exchange Ral&tility;; for each country i
versus the time-series average of Net Foreign Faatome for country i.
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