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I. INTRODUCTION

Reversirg the trend toward extensve capitd maiket liberalization tha dominatel economic
theow in the 1990s, as an aftermah of the recer Asian crises anew strean of policy agenda
has emeged with an unconcealé protectionis overtore regarding capitd movements The
majority of the resultirg publicatiors concentrateon how restrictiors on capitd movements
can improve the stability of a countrys totd capitd in ows, by diverting their compaosition
toward long-tem capital particulary foreign dired investmentstha is by assumption
considerd to maintan superig qualities over short-tem capital By doing this they ignore
the fad tha nancial maikets for differert types of capitd ows are interrelated hence
taking actiors with the aim to curb short-tem capitd ows induces an effect on the stability
properties of long-tem investmens as well, altering the overal impad of thee measures.
Moreover, the effectivenes of capitd controk is ambiguos even in the cas of short-term
capitd restrictiors as it highly depend on the imposirg countrys economic characteristics,
particularl its overal busines climate or country risk properties Despit their salient
econome policy impad the interactiors betwee restrictiors on capitd ows and FDI
recaved only limited attention in the literature tha is dominatel by the short-tem aspecs of
capitd controk (Rodrik and Velasco[31], Montiel and Reinhart [26]), while the relationship
betwea county risk and the effectivenes of capitd contrd is entirely neglectel in the
theowy. The purpo® of the pape is ,therefore to provide a theoretichanalyss to address
thew issuesby investgating how capital controk affect FDI decisiors and how the impact
of thes restricive measurs varies with differert levels of country risk. It also contributes
to the empiricd literature by generatig a series of testabé hypothess tha improves the
performane of the prevalert econometic models.

Capitd controk are administraitve measursinitiated by governmens to alter the composition
or size of foreign investmentsand also to restrid capitd out ow of the econony. According
to the IMF, by the erd of 1996 from atotd of 168 countries 144 usel sone type of controls
to promot dired investmem (mainly pro t repatriatian restrictions) 128 countries controlled
transaction in capitd market securitiesand 112 countries regulated trade in money market
instrumens (Hartwell,[20]). Proponerd of thes restricive measure argue tha they can
help to comba volatility of investmers ows and prevert contagiom by segregating the
econony from the reg of the world. Capitd controk are conceved to be particulary effective
when nancial maikets are nat well developed by offering protectian againd speculators
and allowing governmens to buy time acting like a temporay lag resort The so-called
second-besargumens (Ariyoshi et al.,[5], Cardo® and Laurence [24]) also suggesthat
capitd accoun restrictiors can be welfare improving by adjustirg for nancial market
imperfectionsespecialy in the cag of asymmete information Krugman ([23]) and Rogdf
([32]) are the mog prominer proponens of capitd controk emphasizig the bene cial
effects of restrictiors as mears to at leag temporariy avoid maja capitd igh t in the case
of a nancial crisis ard also to divert the compositio of capitd ows toward long-term
investmend sud as FDI. Not questionirg the validity of thes statemerd there are some
issues that we have to conside. As Asiedu and Lien (Asiedu and Lien, [6]) note capital
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controk fall into two caegories administraitve or dired controk ard indired controls
where the former restrid capitd movemens through outright prohibitions while the latter
exercie market-basd contrd by introducirg multiple exchang rate systens and other
indired regulatoly measuresAccording to the above de nition, capitd controls especially
market-basd measure affect all types of capitd by indirectly increasirg the coss of capital
movemens and associate transaction Therefore restrictirg short-tem capitd might indeed
decreas the volume of volatile shot term ows but at the sane time it can redue the
stability of the long-tem investmerd as well thusits totd effect become ambiguous Also
capitd controk can divert the composition of capitd might towards long-tem ows, yet the
overal amour of capitd stok (including long-tem ows) might decreas as a reactio to
the restrictve measuretha drive out both shot and a lesse, but signi cant extert long-term
ows. Therefore neglecting the effect of capitd controk on long term  ows, especidly FDI,
can resut in policy mismanagemerdue to the inconsisteny of the attemp to attrad long
term, favorably foreign dired investmen ows and to restrid shot term  ows at the same
time. Furthermoe as Asiedu ard Lien argue tha mog developing countries recave very little
amourn of portfolio investmentshene the impad of capitd restrictiors on private foreign
investmend is determin@ predominantl by how controk effect FDI movements.

Therefoe to complet the analyss on the natue of capitd controls it is of particular
importane to gain insight how these measursalter the behavior of foreign dired investments.
The prevalert scare and predominantf empiricd literature analyzirg the effect of capital
controk on foreign dired investmens is, however, not capabé to shed light on these matters.
The existing studies are inconclusve even abou the sign of the impad of restrictions Some
authos n d evidence that captal controk dete FDI (see Desa et al.,[10], Mody and Murshid,
[25], Ariyoshi et al.,[5]), while others stae tha restrictiors aiming to decreas short-term

owsinduce alarger in ow of FDI (Montiel and Reinhart,[26]) In a summay of empirical
studies on the effects of capitd controls Eichengrea (Eichengreen[17]) found no decisve
resuls in favor or againd the assumptia that liftin g capitd controk enhancethe overall
volume of capitd ows.

Theinconsisteny of the empiricd analyses of capitd contrd and FDI arises from the complkex
interactiors amorg microeconont variables tha determire the aggegate capitd movements.
According to Ariyoshi et al. it is very had to differentiae betwee the effects of capital
controk ard othe factoss in explaining the change in the underlyirg variables altogethe as
the effects are hard to disentang from the aggegated data analyses The pape tackles this
problem by approachig it from the microeconont level, analyzirg how single foreign direct
investmemndecisiors alter when controk on capitd movemens are introduced The analysis
tackles this problem by approachig it from the microeconont level, analyzirg how single
foreign dired investmemdecisiors alter when controk on capitd movemens are introduced.
| apply a stochastt dynamt decision theoretich modéd with xed intervention coss to
increag contrd over the operations The imposition of xed intervention coss allows us to
incorporae a speci c attribute of foreign dired investmentsthat is, that they are managerial
level decisiors that are large in volume and costl to reverse and as sud they dori't take place
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permanentf but irregularly. By applying the modé the hidden dynamic behird the aggegate
capitd ows are revealed allowing us to make more adequa statemerg on how thes are
affectad by speci c restictive measure and also enables us to investgate the interaction
betwea the changs in the econome environment e.g changs in the countwy risk, and
the impad of capitd controls Thisis an addition to the theoreticaliterature astherisno
attention devoted to the examination of how the countly environmern alters the effectiveness
of capitd controls Basel on the prevailing FDI theories the core determinarg of foreign
dired investmemdecisiors on exit, entty and ongoirg investmers are determiné taking into
consideratia the risks attache to enterirg a particula econony. Then restrictiors on capital

ows are incorporatedby introducirg a capitd contrd tax on capitd transfes to examire the
effect on the volume and duratian of FDI  ows. By using the modé simulatiors to generate
hypothetic foreign dired investmem paths simulatel statistics are generatd for different
stability measuretha comprig averag life-span volume volatility and average ownership
acquisition rate The ndings of the micro decision modéd are then translate into a system
of hypothese ard an empiricd investgation is performed It is shown tha extendirg the
prevalert analyss with the nding s on microeconont decisiors we can creae a conclusve
modé on the sign and impad of capitd restrictiorsonF DI .

The pape proceed as follows. The next section discusse the stochastt dynamc decision
theoretichmodéd with capitd controk represente as taxes on internationatransfers Section
three examines the investmen decisiors and the theoretich effects of capitd controk on the
maja qualitatve characteristis of aggegate FDI ows: duration volatility and volume.
Section four contairs an empiricd investgation of the stability of FDI ows with respetto
country risk and capitd control using the resuls of the theoretichmode| while sectin ve
concludes The Appendk contairs the mathematichapparata for the solution of the model
ard also describs the numericd solution methal used in the pape.

II. THE MODELING FRAMEWORK

A. THEORETICAL BACKGROUND

To setp the modelirg framework we can take advantag of the prevailing FDI literature.
Dunnings eclectc theory (Dunning [14],[15],[16]) is a natura startirg point for this
purpose According to the eclectc paradigm foreign dired investmers are driven by three
motivating factors ownershp advantageslocation advantagesinternalization advantages
(OLI). Ownershp advantags refer to endogenousrm-speci c characteristissud as unique
technolog, brand-namemanageribor organizationé structue tha offset the additional
coss of conductirg busines in aforeign environmert tha arise from difference in culture,
languagecustomslegal framework etc. Location advantags are exogenos to the rm
comprisirg difference amoryg prices of the factoss of production located in differert countries.
The diverse spatia distribution of internationaly statc factois can give rise to the emeagence
of foreign production Internalization advantags refer to replacirg market transactios by
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extendirg internd operation Thes imperfectiors comprig externalities tha can take the
form of governmen regulatiors and controk and information asymmetriesinternalization
advantags also arise from the dif culty in contractig rm-speci ¢, knowledge assets.
The presene of maiket imperfectiors prevert ef cient operatio internationaly through
the markets therefoe foreign rm s'internalizé maikets into therr r m throudh acquiring
ownershp in the previously maiketal transactions.

This idea is investpated further in the property rights approach by Grossma and Hart
(Grossma ard Hart ,[19]). They stipulake tha intangibk asses are crucid determinarg of the
amour of contrd obtainel by foreign investors sinae thes enabé rm sto operae ef ciently
in aforeign environmert where domestt rm s have various advantagesThe more intangible
asset are provided by the foreign investos to the operatiam of the domestt rm , the more
reluctar the investa becoms to shae information and the more he insist on full contrd or
majority-ownershp in orde to limit the spillover of the proprietay knowledge Asindicated
by the property rights approach, ownershp mattes when a contrad is incomplete The
incompletenesof the majority of red lif e contracs arises from the in nit y of contingencies
tha does nat allow to specify all the circumstanceof asséusag unde differert occurrences.
Therefoe the owne of the asseé has the right to decice on its empbymert in any way

nat inconsistehwith the prior contract custan or law. If contingem contracs could be
establishd to proted the intangibke assé provider (i.e. complee contractimg is possible),
ownershp structue would not matte even if there is information asymmety betwea the
domestt r m owners ard the foreign investa.

Asin the cas of red lif e investmens inputs and the resulting outpus are mog of the time
unobsevable and well-speci ed contractiig mechanisraare not in place the lack of control
can lead to the loss of the intangibke knowledge capitd of the rm . This type of connection
betwee intangibk investmentsincomplee contractirg and knowledge out ow is of crucial
importane in the FDI literature as the use of technologichknowledge plays a vital role in
thes types of investmentsForeign dired investmeh ows can provide externd bene tsto
their hog economiesThes bene ts correspod to the fad tha foreign rm s asset contain
non-proprietay pars tha spill over to the industly and later to the whole econony in they are
operating As Grahan and Krugman (Krugman [18]) argue technolog diffusion plays an
importart role even in advanceal economis sud as the United States Spillovers are desirable
for hog economis but if these becone extensve due to unclea laws governing intellectual
propery rights tha creae a nontranspardgreconome environment they can discourage
foreign investmenm as investos becone reluctart to put straegically importan processgor
technology in the hog econony.

The above discussd modek provide statc explanatiors for the emegene of foreign direct
investments FDI decisions however, similarly to othe nancial investmendecisionsare
dynamt in their natue as their returrs sprea out in time. According to Aharon (Aharoni,
[1]), the investmem proces takes place unde uncertainy, involves differert organizational
levels consume along periad of time and the decisio evolves from many intertemporal
bargains and commitmens within the organization Investos have the exibility to adapt
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to the changes in the econome environmert by revising therr earlie decisions Therefore
we canna assune tha foreign dired investos are committed to a certan type of operating
straegy forever.

To get afull picture we have to incorporae the elemens of the theol of nance into the
theoretich framework by determiniry the factoss that effect the timing and duratian of
investmen ows. The mod importart isste is the dynamc uncertainy involved in foreign
operation The above discussd theories emphasie static uncertaintis arising from the
unfamiliarity of the foreign operatirg environment but negled the isste of uncertainties
arising from the dynamc changsin the econome environment Thes give rise to questions
of optimd strakgic decisiors on ently, exit and intensiy of operationsDynamc uncertainties
comprig two maja factors operationduncertainy charactering the busines risk involved
in similar types of businessesand countly risk that comprise the risks involved in choosing
aspeci c location of operations The maja differen@ betwea the two types of risksis that
busines risks are predictablewhile countsy risk is unpredictal# to the investors As business
risk can be more or less treata similarly, independentl of the location of the rm , it is not
responsileé for the emegene and continuity of foreign investmentsCountly risk, however,
constitutes a maja facta determinirg FDI decisions Moosa (Moosg [27]) de nesit asthe
“exposue to alossin cross-county transactionscause by eventsin a particula country that
are at leag to sone externt unde the contrd of the governmen but de nitely not unde the
contrd of aprivate enterprig or individual'. Pool-Rolb and Baily (Pool-Rolb and Baily,[30])
decompos country risk into political and econome factors Politicad factos comprie war,
disorde, chang in the attitude of domestt consumersgovernmentchangs in the rules and
regulatiors The effects of political risk on theca$r ows can vary from outright expropriation
to changs in the tax or tariff laws. According to Moosa (ibid.) the econome factors refer
to the "current ard potentid stake of the economy: Thes comprig severd indicatoss like
intereg rate in atio n or exchang rate econome growth, scal balance unempbyment the
extert of export reliance the balan@ of paymen etc. The effect of country risk may differ
for differert businessesAlthough the overdl risk assessmerof a country is the same for all
actoss in the ecanomy there might be specid risks attache to a particula industry or rm.
Moosarefers to the exampk of legislatiors curtailing foreign ownershp in strategic sectors,
sud as mining. Thisisevidently acountwy risk for those rm sinvolved in the secto affected
by the legislation but not for any othea rms. To incorporage thes issues into an assessment
methal he differentiats betwe@& macio and micro country risks, where the former covers
the overal risk of a country without taking into consideratia speci ¢ characteristis of the
industy, whetre the investmem takes place while latter refers to the sensitvity of foreign
investors cadr ows to changs in the econome environmert thus it comprise country
characterististhat are speci cally relatel to the businesswhete the investa indulges.
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B. THE MODEL

BAasic FD|I PROBLEM, MODEL ASSUMPTIONS

Conside the decisio of an investa to stat operatios in a foreign maket It isassumed
tha the investa owns a proprietay, knowledje assetK r ; tha he is able to take advantage
of. In line with the property rights approach it is assumd tha the knowledge asse is
non-contractibe thus if less than full ownershp is obtained the domestt manages of the

r m are able to exploit K¢ by settig up anew r mtha is going to be the new competita of
theforeign rm . Domestic rms, operatirg on the martket are similar to the foreign rm . The
only differene between them ard their foreign counterpatris their inferior knowledge base,
Kp tha makestheir production less ef cient. The knowledge advantag of the foreign rm,
K¢ over the knowledge bas in the domestt econony, K ¢; is represente by the ef ciency
factor ,; thusKg; = Ko o The intangibke asset, ,; is a constam ef ciency parameter
multiplying the tangibk capitd assetK o; prevalert in both domestt ard foreign owned
rms. Itisassumd tha knowledge is a statc attribute to the r m thus the investos are not
able to change its quantiy. It is also assumd tha the knowledge advantage of foreigners
decreaseover time with K¢ stayirg constantdue to the spillovers from the foreign r mto
the locd competitors Using this argument the knowledge base of the domestt rm scan be
represent@asKp, = Ko( o ) with , characterizig the ef cien cy differentid at time
t. The speeal of the decremendepend on the ability of the locd rm sto absob the new
technoloy and also the laws governing propery rights that avoid knowledge leakagesIn
the pape thes factors are going to be referred to as transparecy/spillover factors, ; of the
econony. In accordane with Grossma ard Hart (Grossma ard Hart ,[19]) it isassumed
tha ownershp and contrd are integrated and the more controliownershp is obtainel the
spillovers can be reducedthus the transparecoy facta is decreasig with increasd control,
band thus% < 0: Assumirg exponentid decy of the knowledge differentiak the actual
amour of ef ciency gap, ; can be representa as foll ows:

= o&xp( (b))

or

d = (b dt
It is worth to note tha the properties of the spillover function inducesKpo = 0 and
Kpi = Kg, = Ko (! Investos can ente the domeste martket by acquirirg sone patt of a
domestt rm 's asses or creatirg a ventue with adomestt r m by acquiringb ownership
shae of the investment Ownershp shae in the r m refers to the totd amoun of liabilities
comprisirg delt instrumens as well. This assumptia eliminates the problem tha equity
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investmens are “bolted down'. *When enterirg the market foreign investos also have to make
aone-time investmentg, into the knowledge assetK ¢ to achieve an ef ciency gain of |
over the domestt rms : The cod of thisinvestmenis assumd to depenl posiively on the
knowledge differential thus: d°' > 0: It isassumd that rm s similar to the domestt rm
offer the sane gains all over the world. Thisassumptia allows us to depat from questions
on the possibé ently modes and the method of selectirg the appropria¢ location tha isnot a
matte of intereg for the investigation.

After the ently decisiors made the investos ente the operatia faz of therr investment By
empbying the superio knowledge asse¢they can extrad extrarents compare to the rm sin
the market conductirg similar businessthus they can increag the value of their r m above
its purchase prize The actud amourt of value increag is not obsewrable to externd actors
of the r m thus the investos are nat intereste in selling the r m immediatey after entering
the market’. The target industly can be characterize by a single production goad with a
hyperbolic overal demand As we are nat interesté in the effect of consume preferenceon
corporae decisiors at this stage we can simply assune that the demarl function has a unit
elasticiyy and takes the foll owing form:

"7 % M)
whereP is the price of the single goad producedQp isthe domestt deman and isa
demauml parametecomprisirg the uncertaintis originating from the business|In accordance
with the nancial literature isassumd to evolve accordiry to ageometre Brownian motion.
Assumirg tha the ( ;F;Qp) tupleis a complee probability spae with a lItration (F;)
satisfyirg the conditiors of right continuity and augmentatio by Qp - negligible sets, isthe
solution of the following stochast differentid equation:

d = di+ dz )

where isthe growth rate of the maket demaml. The variability of r m speci ¢ shocks
isdenotel by ard it isassumd to be a constah andz is a standatl one-dimensional

F. measurald Brownian motion In accordane with the dynamc theoryit is also assumed
tha in exces of theinheren businesriskstheris an externd risk called county risk, present
beyond the control of the investa also determinirg the feasibility of an FDI project For

the purposs of the modd | will use the de nitio n of microecononmt county risk, de ned

1 Hausman and Fernandez-Arias[Jlargue tha foreign investos can decreas their net
ownershp (or their interesj in a r m throudh acquiring deld by using the rm 's asses as
collateral In thiscas FDI is decrease by the acquirel deld amourt , which is countel as an
out ow in the currert account.

2 This eliminates the agerty problens due to the asymmetit information by assumiig that
the maiket pays only the minimum price for the rm.
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by Moosa (ibid.), tha takes into consideratia the particula characteristis of the foreign
investots acivities in the hod econony. To incorporae the unpredictale changs in the
econome environment countyy risk is assumd to effect the demar for the goods produced
by the r m through a Poissm componenthat is addel to the motion of  in the following way
(Vollert, [35]):

d = ,dt+ dz dg 3)

where,q represert the Poissm processand the severity of a negative chang in the
econome environment.

1 with probability pdt
O with probability 1~ pdt
wherep is the country risk parameterepresentig the probability of the occurrene of a
changein the econome environmert over the next in nitesimal time period The Poissa part
is considerd to be not diversifyable so maikets attad arisk premium to it. Therefore the
motion of the demamnl paramete can be written in the following form using the equvalent
martingale measue to incorporaé the market price of risk:

dg=

d =(r +p)di+ de dg= ,dt+ de dq (4)
de = udt+dz

wherethe rsttem in the secoml equatio is the market price of risk including a Poissa risk
component.

Pro ts of the r m unde domestt ard foreign ownershp are represente by the foll owing
Cobb-Dougla type functions:

fe
fo

PKeLie, Clpre (5)
PKplso: Cloot

whereP isthe price of the goad andc isthe cod of the exible assé, isthe cod cient
of the Cobb-Dougla function, the knowledge type asseéisrepresenté by K; and a exible
domestt assetsud as labar is denote by Lpi; wherei = F; D referring to foreign and
domestt ownershp respedtely. It isassumd tha rm s are price takers on the global
level therefoe we can omit the questiors of collusve actions The instantaneosipro t

3 Thesmalle thelevel of theless severeisthe effect of a negative change.
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maximizatian problem of the rm s are the foll owing:
fe = rpathKFtLg,t cLpy (6)
Dt

Therefoe after the maximizatian the pro t function takes the foll owing form (se= Appendix
for further details):

fre= 9 (7)
for =

In line with the static approachesof FDI, it isassumd that foreign operatian involves some
additiona coss apat from the normd coss due to the lack of knowledge abou the foreign
market and on the othe hard to the uncertainy of the investmem climate Andersa and
Gatigna (Andersa and Gatignon,[3] claim tha increasd ownershp increass exposure
to risk resultirg in high-contré modes with high returrs ard risks and low-contrd modes
(e.g licences ard othe contractuaagreemendswith low risk and returns Therefore
foreign investmen can be viewed as a trade-df betwee contrd and cod of resource
commitment It is also assumd tha the coss of the investmeh and the growth opportunity
are in uenced by the countwy risk facta, imposing additiond coss on the investos in

the form of decrease liquidity and also increasiig the overhea coss through increased
uncertaing. Therefoe we can write the operatirg cod function in the following form:

Cw = Cu(bip; ,); %% > 0; dgg > 0

During the operatio periad foreign investos are able to chang their contrd over the assets
acquired by changirg their ownershp shae in the rm 's assets In accordane with the
propery rights approachchangirg ownershp involves transactio costs tha is attributed to
incomplee contracts As actua performane is non-obsevable market participans are not
equall informed abou the true value of the rm . Also due to the assé speci city the circle
of potentid buyersis very limited Thes characteristiswill induce coss on investos when
buying or selling their asset as they have to n d their transactio counterpartsTo change
the level of ownership thereforeit isassumd tha investos have to pay atransactio costT
tha depend on the amoun of acquirel or sold ownership the level of country risk, and the
actud value of the rm , denotel by V; thusT = T(t; b P p; V;), wherelis the new level of
ownership It isassumd tha the highe the absolué value of the changin ownershipib b,
the highe the level of the transactio cost, ﬁ > 0. Thetransactio cod also depend on
the level of countwy risk. Higher level of country risk makes it the harde to sel the assets
of the rm . Empiricd studies show tha as countsy risk increasesthe liquidity of the rm's
asses decreasgas uncertainy over the country environmen makes potentid buyers more
reluctart to inveg in the market Thisinduces an extra cod on the investos asit is becomes
more time consumiig an costly to n d an appropria¢ buyer. Thisassumptia isincorporated
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in T by assumig that it contairsa xed cod patt posiively dependenon the country risk
paramete dTFd—'pxed > 0. This exces cog correspondto the generacharacteristis for the
ownershp st&kes in the rm . The more liquid the asses of the r m are the smalleg is the
amourt of the xed cog involved in the transaction Thus we can call the x cod par of

T asthe liquidity cod of selling and buying asset hene as countly risk increass investors
becone less willin g to change their ownershp in the rm s assetsThe introductian of xed
intervention coss allows us to incorporae a speci city of foreign dired investmeng that
differentiates them from smal scak portfolio investments Unlike smal scde portfolio
investmentsforeign dired investmenrd are manageriblevel decisiors that are large in volume
ard costly to reverse thus take place irregularly. The application of xed coss will allow us
to approab thes decisiors in amore realistc way. As Vollert (Vollert, [35]) argues optimal
manageribstrategy is only to take action when certan signi cant events occu, therefoe they
ad only at certan time instancs rathe then continuousy and in betwea they let the system
move uncontrolled.

Investos also have the option to exit the market any time without any compensation.
According to Boddewyn (Boddewyn,[8]) there are two majar causs of disinvestmenin a

r m 1) mistekes in pre-internationalizatio decisiors and acivities, and 2) changsin the
hog market conditions The rst grow of triggers applies usually in the cas of thee rms
tha are inexperiencd in internationda makets Poa decisiors may also be the outcone if
the r m does not know how to colled suf cient information abou the foreign market or it
does nat have enoudn resourcs for acquirirg or analyzirg the information Nevertheless,
unfavorabk changs in the hog countrys econome environmert are the mog decisve
determinarg of divestmens and export withdrawals. As Boddawyn claims divestmend are
in very few case straegic decisiors for they are the responsgof environmenté stimuli that
were not anticipated Divestmert decisiors differ from decisiors unde normd operatio as
time pressue in the cas of divestmend is likely to haste and simplify the decisions Due
to thesw facs ther is hardly any exampk of rm s establishig clea criteria for divestment.
Using the resuls of dynamc optimizatian we can claim tha the exit decision of a r mis
determind by whethe its continuatian value is larger than its selling value In terms of
foreign divestmemn Boddewyn claims that in the previous discrepancigare harde to detect,
distancepsychologicadetachmenand the more negative perceptio of foreign risk facilitate
the persuasiosof superios as well as organizationa commitmen thus barriess to exit are
considerd to be lower than in the cas of domestt divestmen decisiors Becaus of the
relaive indeterminay of divestmens to investmendecisiors it is very hard to s¢ a model
rule for the exit decisian of rms. Nevertheles we can se abounday condition statirg that
any time the foreign investa can decice to leave the county if the expectel ow of proceeds
of the projed are less than zero.

Using the previous assumptioa we can descrile the decisio proces is atwo stage problem
tha is pictured in Figure 1, where | is the time of the ently, by is the initial ownership,
e po iSthe rsttime the investo chooss to exit or to decreas its ownershp share

4 Thisissomewha similar to the concep of meru cog of changimy prices
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FIGURE 1.
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to zero.The foreign investofs objectve is assumd to be the maximizatian of the dividend
stream pfg, during hisinvestmenm periad less the extra uncertainy costs,Cy he hasto bear
from operatirg abroad The assumptia of discree manageribdecisiors with a xed pait of
the intervention costs gives us the opportuniy to formulaie the modé as an impulse control
problem unde uncertainy. In the operatian periad the investa is able to decreas or increase
the level of ownershp intherangeZ = [lmin; bnax] = [0; 1] by paying the switching costT

. Then the correspondig impulse contrd stratgy consiss of a sequene of nit e stopping
timest; 2 [ ;1 ] and correspondig impulse controk of ownership, ; = b, = b 2 Z when
the investa buysthe r mat | with an ownershp shae of by: Letw 2 W be an admissible
impulse contrd straegy. Then the problem can be representé as a continuots time stochastic
dynamt optimd stoppirg problem with impulse contrd in btha takes the foll owing form:

Vi=V(t; o oilo) = h (8)
= sup E e '(V, T(i ,;b;0V,ip+0g o)+
(sbro:s 15 Exitw)2
W W [01) [01) W
Z E xit X #
e '"bfe(t; ; ;) Cy dt e "T(; ;b 1h:V;p)

it i Exit

V(L g1 1;b1)=b171 Te(1; 1;0;by ; Vi ;p)
V(O o; 0O =0

whereV, is the value function of the foreign investa. Thisisacombinel stochast optimal
stoppirg impulse-contrb problan with stochasti exit and ently times The types of
problens are describe by Vollert (ibid.), and Oksenddand Sulem (Oksendhand Sulem,[28])
in grea detail Unfortunatey the solution of the problem does naot allow for analytical
approachestherefoe we have to rely on numericd method (see Appendk for further
details).

INTRODUCING CAPITAL CONTROLS

Capitd controk are imposael to limit the volatility and increa® the maturity- thus increase
the overal stability- of capitd ows. Germar to thisideg by restrictirg capitd movements
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policy makers attemp to chang their countrys foreign capitd compositian to FDI tha is
argudl to be less prore to detrimenté changs in the econony. Although these measures
might be successfuin tilting foreign capitd in ows towards foreign dired investments
they can als alter their qualitaive properties Using the theoretichmodé developel in the
previous section we are able to creae measurefor stability of FDI  ows. Capitd controk are
assumd to penaliz capitd transfes from the restrictel market to anothe. As they restrict
the exibility to all capitd owners to withdraw or inved their funds into the econony they
creat exces cod for the foreign investos who would like to circumvert them Foreign direct
investos are affectad by capitd controk through two channelsFirst, capitd controkincrease
the cod of borrowing in the restrictve econony that increass the cog of capitd for af liates
of multinationd rm s tha fund themseles from the locd market (see Desa et al., [11],
Dooley ard Isard [13]). Secondcapitd controk also ental pro t repatriation restrictons that
reduce the effective returrs of foreign dired investors Multinationd corporatiors can avoid
thes by tailored transfe pricing policies yet thisis cumbersora ard costly to organize By
capturirg the cog characteristisof capitd controls we are able to modé them as either direct
or indired taxes on capitd transfers Thisis similar to the idea usel by Black, [7], Stulz,[33]
and Campia et al.,[9], who modé restrictiors to internation& capitd movemens as taxes
tha obstrut net investmemor make it costly to hold risky foreign securities The bast model
can be extendea by introducirg atax, ; onthe pro tsrealized by the rm . Protsin the
mode are generatd by two sources 1. operatimg pro ts, f; 2. throudh selling pars of the
rm 's assetsAssumirg that both types of pro t s are affected by the restricive measursthe
same way we can adjug the modé in the foll owing way:

f Ci
Te

(1 Hfisi=FD (9)
(1 Tvariane(t; ;BB V;p)(2 )

wheref . isthe tax adjustel pro t andT, isthe adjuste variabk patt of the transactio cost
after the ownershp changs from bto . We can formulate this problem similarly to the base
line case by substitutirg the dividend and cog functiors with their modi ed counterpartThe
following examplke characterize a numericé solution using speci c¢ functiond forms and
parametevalues.

Examplel Let the spillover function be givenby (b) = k+ (1 b); which satis es the
assumptiona that it be deaeasirg in b, whae 0 b 1: Conside a strictly convex cost
function of foreign operation Cyy = c(byp) = ¢l? + cp; wheaethe rst part indicates that
highe amoun of owneship increase the cog of uncertainy due to the unfamiliarity of the
foreign environmen and the seconl part indicates that increasirg countly risk increase the
foreign of operation asit makesthe busines environmetunsagé. Theinitial investment into the
intangible asseé isassumd to take the following form: ¢, = ¢5 y:Thetransaction cod function
isthefollowing without capitd contols:T(b;p; Vi) = jb b J&V(3; i 15 i b 1)+ cp:
The parametes of the mode are arbitrary chosento beequd to: = 1, k=1, = 03
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=3 c=1c6=02cu=21c=1 =03r=004 =002 = 04 Thechoiceof

r isthe standad red intered rate value in the US Parameter coincides with the estimates

for the US econony and also with several developirg economis (ses Albuqueque, [2]).The

grid for the numericd analyss is cr?ptml by taking accading to parametes: = 0:08;
0= 10; max = €%; o= €% 3 5 b=0L

IIl. THEORETICAL ANALYSIS OF CAPITAL CONTROLS

To analyz the problan we have to creae measurstha descrile the quality of FDI  ows.
The naturd candidats are measurs describimg volatility,duratian and volume of the projects.
As the solution of the modé provide exit and ently times we can creae a duration measure
(DUR) from their difference:( ¢ * o) |: Themeasuefor theforeign dired investment
is deiived from the numericé solution of the value function in the following manner:
. 0

FDI,= —&; = (1)f Ef g . Thechang in the investmenmlevel is given in terms of the
overal outpu paramete ; Asvolatility measue we can use the cod cient of variation of
the FDI path.

Before analyzirg the effects of capitd controk on the qualitatve properties of FDI, it is
worth to investgate how the various parametes impad the models results A changein the
discoun rater decreasgthe future value of the pro t strean the foreign investa realizesthat
makes them less willin g to stay longe and also increass the value of the investmentsThe
increag in the level of transparecy( decreasin ; k) decreasgthe willingnessto increase
the ownershp st&ke in the econony as there is now nee to ensue the safey of intangible
asse propery rights through ownership This will induce the overal amour of ownership
st&kes to decreaseThis ndin g isin accod with the empiricd researh dore by Hausmann
and Fernandez-Aria(Hausman and Fernandez-Arias,[2) Wwho have found that the more
market inef cienciesone can n dinan econony the more incentves are presenfor FDI. The
various cod parametes redue the available cadh ow for foreign investos thus decreasing
the attractvenes of stayirg in thelocd econony. Thisin turn leads to a shorte longevity of
foreign investmen project and a smalle overal volume Theincreag in the xed cod of
ownershp changs leads to a more sluggis chang in the ownershp structure The increase
in the variance leadsto alarger FDI volume and longe duratian of investments Higher
volatility, namey, increass the chancs of hitting very posiive demam values while the
opportuniy of lossis limited from below by zerd. Increasd volatility causs highe trigger
values of changsin ownershp becaus therisk representgin the Wienea procesisassumed
to be market priced Higher overal growth in the industry leads to highe trend-gowth of
future cadh in owstha in turn will lead to an increag in FDI. The parameter has an effect

> Chosirg this spacig allows for the mos robust numericé solution see Hull and White for
further detail[22]
6 Thisisinline with standad option theor. See for exampke Hull[22] for further detail.
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on the pro t stream of the rm . The more knowledge asséspeci c is the production the more
extrabene ts can be createl through the intangible foreign investmentwhich will lead to a
greate volume of FDI with alonge duration.

| have simulatel the sampe pah of in the underlyig model,N = 5000 times over a 10
yea period assumig that the initial knowledge differential , disappeas at the erd of the
tenh yea. Basal on the sampé patls | create the optimd threshodl levels for exit entry and
ownershp changs for differert levels of countsy risk ,p;and capitd control, and simulated
the actud amoun of foreign dired investmers ows. The overal levels of the quality
measurswere calculatel as average of the statistis in the single simulatian paths The next
patt of this chapte summarizethe resuls of the modd simulations.

A. MODEL STATISTICS

Figure 2 repors the averag life-span values of the FDI projecs with varying country risk and
capitd controls.

FIGURE 2. AVERAGE DURATION OF FDI PROJECTS

P 0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00| 9.680 7.807 4.784 3.161 2357 1817 1547
0.04( 9.680 7.701 4.707 3.083 2.330 1.810 1.489
0.06( 9.680 7.670 4.604 3.011 2302 1.784 1.564
0.08/ 9.680 7.635 4510 3.094 2217 1759 1.468
0.12 9.664 7.535 4.492 2954 2191 1.695 1.407

The duratian of FDI investmers decreasgat eat level of country risk with increasing
barriers to capitd movemens re ecting tha strict capitd contrd measure decreas the

exibility of the managesin decidirg on the allocatian of their investmenproceedstherefore
they choo® to redue their operatian in the maket The margind effect of country risk on
duratian is also negative for every level of capitd control Comparimg the effects of capital
controk at differert levels of country risk, shows tha countries with highe risk experiene a
larger decremenin the average projed life-span of their netF D1 s. The negative impad rises
from 0:002 percemto asigni cant 10 percen level whenp reache®:3. Therefoe introducing
capitd controk in riskier economis induces a sharpe loss in terns of the duratian of the
FDI projects.

FIGURE 3. NO ENTRY PERCENTAGE N=5000

P 0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00] 0.02% 4.02% 12.28% 17.84% 26.46% 31.46% 47.66%
0.04| 0.02% 5.18% 12.28% 19.46% 39.24% 44.02% 47.66%
0.06] 0.02% 5.18% 13.82% 19.46% 39.24% 44.02% 78.54%
0.08] 0.02% 6.28% 13.82% 32.86% 39.24% 44.02% 47.66%
0.12] 0.26% 6.28% 13.82% 19.46% 26.46% 31.46% 47.66%

Anothe usefu qualitatve measuredelived from the mode simulatiorsis the percentag rate
of cases when investos choo® nat to ente the market at all. Consistently with the analysis
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on the effects of countwy risk, we can see tha the actua ently rate decreaseboth in p and
Aswe assumd that market risk is not diversi able, thusthere is arisk premiun addel to the
required rates of returrs on the investmentsthe inacive projects value increassin p creating
an incentve for investos to wait. Asthe xed cog of entry alo increass in the levels of
county risk, thiswill have a negative effect on the ently timesas well. An interestirg outcome
of the modd istha more restrictve capitd movemern measure can induce investos to enter
the maket Aswe can seeg for highe levels of countsy risk and very high levels of capital
control investos decicke to ente the markets more often than with lower levels of : The
rationak behird this ndin g isthat highe capitd controk diminish the value of the option to
inved in the market tha offsets the value of waiting by increasimg its opportuniy cod and
inducing lower trigger values for entry.

FIGURE 4. COEFFCIENT OF VARIATION N=5000

P 0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00| 0.289 0.509 0.619 0.536 0.430 0.355 0.274
0.04] 0.282 0.319 0493 0.449 0.356 0.251 0.200
0.06f 0.219 0.271 0.387 0.371 0.361 0.210 0.118
0.08] 0.222 0.239 0.288 0.448 0.212 0.167 0.155
0.12| 0.157 0.226 0.271 0.248 0.222 0.203 0.154

Aswe can see from Figure 4, the cod cients of variatiors take a variabk patten for different
levels of capitd control The magind effect of countwy risk, p; is nonlinea. Aswe can see,
for every level of capitd control the cod cient of variatiors take a pe& for mid-level risk
economis and decreasig for both low ard high risk economies The hump-shape curve
can be explainal by the compkex liquidity-volume effect of country risk. On one hand the
probability of alarge demand-drp rises reducirg the overal value of theF DI investment.
The diminishing value of the investmemincreass the trigger value of  for exit, asinvestors
are not able to hedge themseles againg the unpredictablenegative Poissm occurrences. On
the othea hard highe probability of detrimentéeffects induces ahighe mariket risk premium
with alarger trigger value tha cause a deferra entry time ( Dixit and Pindyck [12]).
Moreover, the xed cog of ownershp acquisition also increassin p; by the assumptia that
increasiy country risk induces less frequern trade in the red assé matkets Thiswill induce
alater entry as the reward for investirg is lower, and harde to n d amatchirg selling party.
The secomnl effect of the increag in the xed cog of changirg ownershp leads to a lower
overal investmemvalue and an earlig exit time, as decreasg maiket liquidity reduce the
exibility of the decision maker to withdraw his funds The resultan of the differert effects
will determire the actud characteristisof theF DI investmemin terms of variabke country
risk. This suggest that aggegate measurs of volatility in themseles canna tell much about
the actua characteristis of foreign investments Both goad and bad quality economis can
have invariabk dired investmentsthe cau of the low volatilities, however differ. Whereas
in the former ca® the neal for changimg contrd over the asses is very low due to the low
probability of negative changsin the demandin the latter caselow volatility comes from the

’ Poissm jumps were assumd to be nondversi able therefoe their effect on the trigger
valuesof isgoing to be negative. Se= Dixit and Pindyck [12])
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fad that the actua volume of investmeng istoo low to induce changsin the desirel levels of
control asthe cog of imposirg this changs outweid their bene ts.

The peculia effect of countsy risk on the volatility of FD1 also in uences its cross-&ect
with capitd controls creatirg nonlineariy in tha variablés margind effect as well. For
every level of country risk the variability of the inward FDI strean decreasefor economies
with more restricive capitd contrd measures Comparirg capitd controk for countries
with differert country risk characteristicshowever, reveak that restricive measursinduce
the mog signi cant decreas on the volatility of FD1 in countries in the mid ranges for
countwy risk, wherea their effect decreasefor high risk economiesif we adjug the volatility
measurs by the averag life-span of the projecs we actually n d that the overal volatlity
of the investmend increase with more capitd restriciveness Decreas in variability can
only achieved with very strict measurstha in turn will lead to avery low level of FDI. This
will induce that countries with highe level of capitd contrd and highe level of country risk
attra¢ on average more volatile foreign dired investmens than countries with more liberal
capitd policy but lower levels of countly risk. Thisresut is of particula importane for
empiricd analyss by sheddimg light on hidden microeconont dynamic and revealing the
maja factos that are responsile for shapiry patterrs of the macroF DI data.

FIGURE 5. AVERAGE VOLUME OF FDI N=5000

P 0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00] 3.682 2776 2.744 2623 2826 2812 3.039
0.04| 2.728 2.676 2481 2757 2774 2981 3.003
0.06)] 2905 2585 2832 2731 2681 2988 2.359
0.08] 2.789 2.847 2778 2599 2946 2943 2.884
0.12] 2.835 2596 2541 2497 2445 2402 2.619

The values in Figure 5 indicatke that country risk decreasethe totd amourt of FDI
investmend (AV R) in the econony by increasiig the total, xed cod of capitd movements.
As expecteal the average volume of FDI is diminishing in both countwy risk and capital
restricivenessthus countries attemptimg to decreas the volatility of capitd ows by
restrictiors might experiene that the desirel foreign dired investmem oe s dry out as well.
The nonlineariy in the effects of the capitd contrd arise from the impacs of county risk
discussd alove.

FIGURE 6. AVERAGE OWNERSHIP SHARE N=5000

P 0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.00| 57.48% 34.69% 30.67% 30.01% 29.15% 29.61% 29.96%
0.04| 47.32% 32.76% 30.09% 29.87% 34.53% 30.49% 31.36%
0.06| 46.84% 33.13% 30.95% 30.52% 35.89% 31.17% 37.11%
0.08| 46.43% 33.20% 31.48% 34.68% 31.27% 31.95% 32.23%
0.12] 50.93% 32.40% 31.37% 31.42% 31.66% 31.97% 32.35%

Figure 6 shows the average level of requiral contrd over the investmen period Both
increasiy levels of county risk and capitd contra lead to lower amoun of average
ownershp shae in the FDI project With increasimg levels of countly risk and capitd controls
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foreign investos becone read to shae the risks of unfavorablke occurrencs with the local
rm s even risking the loss of their proprietay knowledge through the ampli ed spillover
effects.

B. EMPIRICAL ANALYSIS

After the theoretichanalyss it is worth to take alook at sonme empiricd fact on the stability
measurs of foreign dired investmend to see how they compae with the theoretich ndings
of the analysis | have usal dat on net FDI stodk measurd in terms of GDP for 84 countries
taken from UNCTAD Foreign Dired InvestmenStatisticsfor the 1980-20Q period Figure
10 in the Appendk lists the countries included in the sample The measurefor capitd control
were taken from the IMF Annud Repot on Excharnge Rake Arrangemens and Exchange
Restrictiongpublicatiors for the sane period The index equas to one if capitd contrd was
presemnin the given yea ard takes the value of zero in the cas of liberd capitd policy. The
country risk ratings were taken from the World Bark Databas on Foreign Dired Investment,
representig the institutiond investa countsy ratings over the period The index ranges from
zero to 100, the highe values indicating a safer investmen environment As an additional
country risk index | have chose to include Moody s sovereign credt ratings,N ; tha measure
the ability of countries to acces internation&capitd markets and is correlatel to the general
macroecononai environmert and can be used as a crude measue for countwy risk. | have
creata six groups basel on the Moody s classi cation rangirg from 1-6, denotirg the groups
[Aaa; Aa;A;Baa;Ba; B; C]. | have delived the cod cient of variatiors seriesCV; for each
county by calculatirg the mean correctel standad deviation of the logarithmic differene of
net FDI stok series for the sampé period The volume measureF D1 =GDP , isthe average
netF DI stodk in terns of GDP over the sampé period Thel | R measue is the average
institutiond investmen rating index for eat countryy over the sampé period The capital
contrd measureCC was createl by averagirg the index values for the sampe periad for the
individud countries.

FIGURE 7.

ifferent country quality and FDI measures in terms of capital control intensity
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Figure 7 illustrates the stability measurefor ve levels of capitd controls rangirg from low
contrd to high contrd economie% Aswe can see neithe the volatility measureCV; nor the
volume measurelF D1 =GD P; does show any particula patten when groupel into caiegories,
representig increasiy restriciveness Figure 7 shows tha countwy risk is increasimg in
economis with highe capitd contrd asthel I R index decreaseand alsoN the average
Moody s index is increasingindicating that riskier ecoromies terd to impose more severe
capitd restrictions.

To analyz the effects of country risk and capitd contrd on the volume and volatility of
FDI, | performeal a simple cross-counyy regressim analyss for the 1980-20Q period.
The dependenvariableswereF D1 =GDP andCV: The theoreticé ndings of the previous
sectio indicated that the relationshp betwea bothCV ard country risk and capitd control
isnonlinea. To allow for differert patterrs in the volatility in terms of | | R andCC | have
introducel a groy of dumrmy variablesN;;:i = Aaa;Aa;A;Baa;Ba;B;C tha represent
the groups of countries unde similar sovereign risk basel on the Moody s index. | have
also createl two larger groupsD D 11 andD D 12 with the rst containirg the countries from
N1; N, andN3z andD D 12 the rest Using these dummies we can obtan afairly goad tin
the predictal values | have also included an additiona variable the average gross national
income per capita,GN | ; for eat econony in the periad to contrd for difference in their
developmenlevels To avoid the estimatian bias coming from the outliersin the data | applied
DDD dumny for Hong Kong and Singapore Asthe volatility and country risk measurée | R
are dependenon eat othe | have usal two stage leas square estimation (TSLS). | have
appliedN; andGN |1 asinstrumen for I I R. Albuquerqe (ibid.) suggesttha the Moody's
sovereig risk index is nat driven by investmenrisk that drives the volatility of FDI thusit is
exogenos to the dependenvariable and can be applied as an instrument UsingN ,AVR;
andLN GN | asinstrumens we obtan an unbiaséd estimatia of the volatility measure.

FIGURE 8. LNCV

Two Stage Least-squares Regression Estimates

Dependent Variable: LNCV

Variable Coefficient t-statistic  t-probability
IIR 0.009023 1.666082 0.099708
IIR*DD11 -0.014056 -3.219971 0.001870
CONST 1.575288 5.836109 0.000000
DD11.*CC -0.416011 -1.834736 0.070358

DD12.*CC 0.014586 0.055057 0.956234

Adjusted R? = 0.2713
Durbin-Watson = 1.8068

Figure 8 repors the estimaté cod cients of the mog parsimonios modé for the log

8 Thedatisbase on averagirg 95 countries groupeal by the county restrictvenes index
provided by UNCTAD and UBS[4]. The FDI/GDP dataistaken from the IMF online dataset.
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volatility measureCV. | have usal the logarithmic transformatio of the dependenvariable
andGN | to avoid heteroscedastigit As we can see the variables accoun for a signi cant
portion of the totd variation in the volatility: 27 percent The obseved effects re ect the
theoreticd nding s of the previous chapte. Con rming the nonlineariy in the countsy risk
componentthe slope associatd with | I R in Figure 8 has a changimg patten for different
levels of countwy risk. The cod cientsof IR andlIR  DD11 imply that increass in
country risk for low risk economis induces a negative chang in the volatility, while this
patten reverses for high risk economies The change in sign in the margind effect of | | R
,therefore,createa hump shapé curve tha is similar to the patterrs arising from the model
simulations The explanation of the nonlineariy hinges on the compkex effect of country
risk on foreign dired investmemndecisions Increasim risk diminishes the volatility of FD
as decrease market liquidity induces a highe cod of changirg ownershp to the investors
making them reluctan to redue therr ownershp in the rm, even in case of detrimental
changesln low countly risk economiesthe exibili ty in changig ownershp is mudh highe,
yet it does nat trigger highe volatilities as the possibility of a crisis situatian is very low.
As the probability of a cras increass the neal for changirg ownershp increass as well
overweighirg the incremer in the liquidity cod premium resultirg in an increasig volatility
rst. Asthe liquidity premium increass further rm s redue their operatiors rathe then
sel therr assetscreatirg amuah lower averageF D1 with alow volatility. Also the average
life-span of the projeds decreasgexponentialy, as investos are more reluctarn to ente high
risk economiesThis is atelling result showing that the use of the volatility as a measue of
quality isgeneraly misleading.

Capitd contrd has a more straightforward effect on the volatility. The overal effect of
increasingCC is negative, implying tha more restrictve capitd contrd measurs decrease
the volatility of FD1 as changimg the levels of ownershp become more expensve. The slope
of the effect, however, changes radically with changsin the country risk. Aswe can see the
effect of capitd contrd in low risk economis (countries with Moody s ratings alove Ba) is
signi cantly negative, while in high risk economiesthe effect is negligible, even if we use
separat dummiesto creat a ner distinction betweea the groups This creats a Laffer curve
type patten for optimd amourt of capitd contrd in terms of country risk.

Figure 9 repors the regressim resuls on the netF DI stod in terms of GD P: Corresponding
to the ndings of the theoretich modé the capitd contrd measureCC; has a signi cant
negative effect on F D1 =GD P: Jumpirg from aliberd regime ( CC = 0) to afully restricive
policy (CC = 1) resulsin a29 percemdrop in the averag netF DI stodk approximatey.
The effect of the countly risk index is more compkx. The impad of I | R is signi cantly
negative for low countsy risk economiegsindicating tha increasimy countsy risk increag the
overal net volume of thenet FDI stock wherea the effect is nat signi cant for high risk
economiesThe level effect of country risk shows tha low risk economis on average have a
highe volume of foreign dired investmentsThe overal impad of the country risk produces,
therefoe a hunp shape patten in the average values similarly to the volatility case A
crucid point to the analyss is to investgate the cross effect of county risk and capital
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FIGURE 9. FDI/GDP

White Heteroscedasticity Consistent Estimates

Dependent Variable: FDI/GDP

Variable Coefficient t-statistic ~ t-probability
COEF 20.267064 1.909224 0.060008
IIR*DD11 -0.119898 -2.111514 0.038015
IIR*DD12 -0.319678 -1.640084 0.105121

DD11 18.278652 2.129887 0.036418
DDD 91.151660 2.143603 0.035263
CcC -28.838606 -1.939214 0.056187
CC*lIR 0.133852 1.941733 0.055876

Adjusted R = 0.4508
Durbin-Watson = 1.8694

control Thecod cientof CC 11 R issigni cantly positve, implying tha imposirg capital
controkin lower risk economis reduce the average volume of FDI in alesse extert than in
high risk economies Togethe with the empiricd ndings on the behavior of the volatility
of foreign dired investmentswe can argue tha capitd controk redue the quality of foreign
dired investmentsTheir impad in high risk economisis negligible in terms decreasig the
volatility of these ows but have a signi cantly negative impad on their average volume.
Therefoe countries considerirg the applicatiors of these measure shoutl be aware of their
policy implications on therr desirel resourcs of capitd as well. Countries with very high
levels of risk attemptimg to introduce restricive measuregin orde to limit the volatility of
their capitd ows have to take into consideratia tha their efforts to decreas volatility and
thus the overal riskines of their economis solely by the mears of capitd contrd might bein
vain.

IV. SUMMARY

Recen nancial crises have put capitd controk in the focus of renewed investgation,
attemptirg to quantify the impad of restrictve measurs on the stability of capitd ows

in terms of their volume composition ard volatility. This pape investgated the effects

of capitd contrd on the qualitaive properties of foreign dired investments A stochastic
dynamt decisio theoretichmodd with xed intervention coss ard gradualy decreasing
foreign competitve knowledge advantag was introducel to examine how foreign investment
decisiors change when restrictve barrieis on capitd movemens are implemented The
simulatiors of the theoretich modd allowed us to generag differert quality measursto
assesthe impad of capitd contrd on foreign dired investmentsBYy constructig the average
life-span (duration) volatility, volume ownershp shae ard entry rate statigics we could
unaver the underlyirg dynamic hidden in the macroeconontidat that isresponsik# for the
low performane of the empiricd studies of the matte in the prevailing literature We found
that capitd controk induce a signi cant impad on the characteristis of long temm foreign
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dired investmen ows, therefoe thos studies evaluatirg the effects of capitd controk by
concentratig solely on short-tem ows may lead to false conclusiors on the desirability of
sudy measures.

The resuls of the theoretich analyss showed tha increasig capitd controk redue the
duratian of FDI investmens at ead level of countly risk, re ecting tha strict capitd control
measurs decreas the exibility of the manages in decidirg on the allocatian of their
investmemn proceedstherefoe they choo® to reduce their operatia in the market Also the
willingness towards risk sharirg increase tha was demonstrate by the diminishing average
ownershp share in terns of capitd controls and countsy risk. The simulatiors of foreign
dired investmem decisiors uncvereal a signi cant interaction betwea capitd contrd and
countwy risk, that resultel in a nonlinea relationshp betwea thes and the volatility and
volume measursof FDI. We could show tha introducirg capitd controkin riskier economies
induces asharpe loss in terms of the stability of theF DI projects Thisisavery important
outcorre of the modé as the countries with high risk are more willin g to impose constraints
on capitd ows, to attra¢ more stabk long-tem capital sud asF D1 : Knowing that the
effect of thee measurs actually decreasgthe stability of FDI  ows makes thee means
less attractve in these economiesOn the shot term, therefore countries might experiene a
structurd chang towardsF D1 ; foll owing capitd restrictions but the overal quality of these
ows also reduces.

By conductirg a simple empiticad analyss we could validat the ndings of the theoretical
model Analyzing the effects of capitd controk on FDI con rmed the theoreticd nding

of anonlinea relationshp betwea capitd control country risk and the volatility of foreign
dired investments We could show tha capitd controk redue the quality of foreign direct
investmend both in terms of volatility and volume The ef ciency of restricive meaures

on capitd in high risk economis was found to be negligible on the volatility of thee ows
ard having a signi cantly negative impad on their average volume Countries considering
the applicatiors of these measure on short-tem capitd ows aiming to improve the quality
structue of their nancial resource shoutl therebre be aware of the counterproducve
effect of their policy on foreign dired investmentsJug as restrictiors on the ow of goods
and services causs globd welfare lossesas we can see capitd controk limit the amoun of
long term investmend tha deteriorate the governmens attemps to provide stabe nancial
backirg for their exces investmentsThe stability of capitd owsisof particula concenin
economis with high countwy risk as the probability of occurrenceof sudde capitd out ows
arethe highes in these Thereforit is of overriding importane to understad how the impact
of thes regulatiors on the quality of foreign dired investmers alters when county risk
changesAsthe effects of capitd controk depem heavily on the imposirg countryseconomic
environment particulary its countiy risk characteristicssingling out positve examples from
the pag might nat be suf cient validation for implementirg sud measures.
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|. APPENDIX

A. PROFIT FUNCTION

The following provides the detivation of the pro t function usel in the model The
instantaneasipro t maximization problem of the r m takes the following form, assumig a
Cobb-Dougla production function.

£ = rrLu';leKFLé cLp (i)

The rst orde conditiors for the domestt and foreign owned r m take the following form,
after substitutirgin for K; = F; D

1

LDF = @ C)P oKO

1

Lop = (L_JP (o )Ko

c

The outpu by ead r m can be delived as the foll owing:

1

Qrs = ( oKo) Lpr = Ko %

1

Qos= (Kol o)) Lpp =Kol o ) %

pl:(zo ) T Ko? gl

F=P(Kog 22 (Kot ¢ &2 K,

c

B. SOLUTION OF THE STOCHASTIC IMPULSE-CONTROL PROBLEM

The impulse-contrb problen de ned in the pape can be decompose to two separate
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problems the operatian periad with exit, also referred to as an intensiy option with exit, and
an ently decisian problem or timing option tha are solved in the following. Prod of existence
ard uniquenesare not provided The interesté reade shoutl refer to Oksendaand Sulem
(Oksendaand Sulem,[29) ard Vollert (Vollert,[35]).

THE OPERATION FAZE

The value of the investmeminto the r m in the operation faze will take the following form
using the secoml part of Equation (8) :

E xit

Vi=V(t; ; oh)= sup E e '[af(t; ; ;) Culdt
E xit ;W)2 |
([0;1) V)V #
X

e "Te(ti; ;b 1h;W)

it ot Exit
The maximum operato of the problan looks li ke the foll owing:

MV (t; ¢; ;b = max bFer?%(ngfv(t; o ob) Tc(ti; ;bb;V,)g;0 (i)

= max MH‘%&JV(“ ub)  Te(ti; i bb;Vi)g;

bFZ,\rAn%i<<bFfV(t; t ub) Te(ti; ;bb;W,)g;0

Expandirg the value function we get the foll owing se of quasivariationa inequalities for the
operatimregime, X = (t; ¢; ;1); Xt 2 [0; ext) R*™ R™ [01]:

1 d?vA dvA dvA
5 gt g (o) g (rEpVAHPVA ) )+ Bf(X) Cu
VA

whetre one of the inequalities is an equaliy. According to Vollert (ibid.) if the above sd of
guas variationd equatiors has a solution it can be shown that it satis es the origind impulse
contrd problem in aunique way. The r m value isincreasiig in  with h and being

0 (iii)
M VA
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constant For low levels of demaml the casr ow function is decreasig in b asdd—tf > 0°,
We conjectue tha for a suf c iently smal level of ceters paribus a downward adjustment
of the ownershp level is optimal If demam is high, than a higha amoun of ownershp is
acquiral as the highe level of demal justi e s for the switching cod occurrel by increasing
b.The pro t functionincreassin :If isvery smal thecah owsaredecreasigin bk thus
adisinvestmenoccurs For large values of the acquirel level of ownershp increass asthe
increag in the pro t can overweich the cod of switching If islargebut issmal the Cash

ow isdecreasig in h; thusthere is going to be an ownershp reduction If issmal but is
large than the cah  ow will decreasin by and an ownershp reduction will occu. For very
low levelsof and itisbene cid to leave the countly asit is very had to sel the asses of
the rm . Theregions of adjustmenwil | look like the foll owing:

In the continuatian region we have then:

C=X{2[0; gxit) R™ R* M; (th; )< (< (tb ) (iv)

with correspondig uppe ard lower blevelsb and b . In the continuation region the
rst inequaliy in Equation iii is an equality and the system evolves freely without any
adjustmentsOnce the demanl or spillover parametes read the boundaris of the operation
region, the secom inequaliy in (iii) becoms an equaliyy and accordirg to the de nitio n of
the maximum operato this yields the value matchirg conditiors for the three free boundaries,
. :: E:The correspondig conditiors are the foll owing:

VA(tD; ¢ ) = VAtb ;) Ttbb; ); (v)
VAL, ) = VAtb; ) Tdt;b;b; )
VAL ) = VAGO 4 )

We have to add atermind condition as well:

VAR 0= (1 Te(l+ N5 CaP (vi)
Fo= 0
20
d ¢ _ d d
b - @, 0)2%>0a5%>0
- .€ (k+ (L byt

@ - etk amtysg
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This mears tha after all the comparaitve advantags of the foreign investos disappeathey
simply sel the r m at the then prevailing price.

As we can see all the values of contraction and expansia depem on the currert levels of
ownership.

TIMING OPTION, ENTRY DECISION

The timing of the entry to the market can be describe by the foll owing optimizatian problem:

VE(t by o; o) = sup  Be ' VA( ;5 ab))
(1;0)2[0;1] M

Tc( I;O;b|; 0; |) C 0]

d =0

To determire the optimd level of initial ownershp the following maximum operato is
introduced:

MVE® ¢ oB)= max VAL ¢ ih) TdtOb; ) o o (vi)

Jug asin the ca® of the exit option we can determire the continuatian region during which
no actionistaken Thiswill look like the following:

C:=X.2[0; ;) R* R* M; . > '"(tb )

The correspondig quas variationa equalities are the foll owing:

r+pVE+pvE(@ );) O (viii)
VE M VE

1, ,d?VE .\ dVvE
2 d? d

where one of the inequalitiesis an equaliy. Here we have to note tha before entry therisno
spillover effect.

In the ently situatian we only have a one variabke system as spillovers at tha time are not
present The rst stag problem then reduce to an ODE tha has a solution of the foll owing
generaform:
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VE(tB; o 0)= A ¢+ B ¢ (ix)
A,B are sone constargand ; > Oand , < O are the roots of the following non-linear
polynomid (Dixit and Pindyck,[17 ):

1
570 D+ +p ) p =0 )
To rule out bubble solutiors we have to assune tha the B the constam correspondig to the

negativeroot , iszera Therefoe we have that:

VE(t 0 o o) = A (xi)

The optimd ently value of demaml paramete | ; can be determineé by using the same
concep as in the exit case The correspondig conditiors are the foll owing:

VE@D: o )= VA 1 oih) Te(t0b; 1) G (i)

where
b = argmaxVE(t;b; o 1) (xii)

The two equatiors have to be solved simultaneousl to obtan the optimd initial ownership,
b ; and trigger value of entty, :

NUMERICAL SOLUTION OF THE MODEL-FINITE DIFFERENCE METHOD

Due to the compkxity of the introducel mode we are not able to obtan an analytc solution.
Therefoe we have to empby a numericétechniqee to solve the model Vollett (ibid.) shows
that the solution of the origind impulse contrd problem can be transforme into the solution
of the alove statel quas variationad inequalities Using thes equatios we can empby some
numerica solution technigwe tha satis es the conditiors for constructig an optimd solution
tha is unique®. For this purpo® it is conveniert to use the nit e differen@ approab to
approximae theH JB equations To solve the two stage problem we have to stat rst with
the operationsfaze To ensue convergene let usrewrite theH J B equatia by substituting
with x whereln = x: andV(t; ; ;b = F(t;x; ;b) Thecorrespondig equatia takes then
the foll owing form:

10 The conditiors to ensue the existen® and uniquenes are summarize in the so-called
impulse-contrbveri cation theoren with optimd stopping.Se Vollert (ibid. p. 80)
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S

5 Fx  (beo) F (r+pF+pF(n(l  )+x; )+hf Cu 0 (xiv)

NI =

The procedue stars by creatirg arectanguladiscrdization of the stat spae with regard to
andx togethe with the action space.

Xmin; X2 X; I Xmax (xv)
Xt = ] x5 J=2 ] IJ=
¢ = o 1 ;0 i |

0 b2 b1

max Nasto be chosa far enoudp from the current  so tha it could almog never be reached.

The resultirg grid consiss of (N, + 1)(N + 1)(Np. + 1) points The(i;]; k) point on the
is grid the point tha correspondto x j  x; the spillover parameter  and ownershp level
k be: The variableF; .« denote the value of the investmenwith exible ownershp level
ard optiond totd exit at the point(i;j; k): The deiivatives are approximate by the foll owing
differencea (Dixit and Pindyd (ibid.)):

Fijrak 2Rt Fij 1k

Fu = (x)? ' (xvi)
Fx - I:i;j + 1;k2 XFi;j Lk
F = Fie Fijx

Substitutirg these valuesinto theH JB equation we get the foll owing differene equation:

Fijk = P Fi 4+ PFi g+ P Fi gyt p—(Fi (N )+ %) Fi 1)
+ —Dbfijk  —Cumijx

where
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" 1 2+( 33 x ,

o= S x x§2 (xvii)
2

T

The termind condition represergthe assumptiontha after the comparatve advantag of the
r m disappeasit canna extrad more pro t from the hod econony on average than operating
in his county of origin. Therefoeitisassumdtha at = 0theinvesta sellsthe r m at the
then prevailing value.

W ik = or Tc(Ok Bes W +1355:) (xvii)

To ensue stability the foll owing mug hold:

2
( I 7)2 (xix)
2
X 12
2
The switching condition is the foll owing:
Viji < max. maxf Vo Te(i;i;k;k9g;0 (XX)

if switching is optimd the above inequaliy becomes an equaliy. By simple backwvard
solution method (see Wilmott, [36] for further referencgthe problan can easily be solved.
The only complication that arises is tha the underlyirg proces is a jump-diffusion implying
that the de ned grid for the backvard solution may not matd the after jump values of

the underlyirg asset Therefoe we have to use some approximatia arourd thes values.
According to Tavella (Tavella,[34] this can be dore by a simple extrapolatian technique In
the numericd modd presentd albove | have usal a simple two-poirt intrapolation between
the gridpoints to obtan the after jump values of the option and a four point extrapolation
beyond the gridpointsin the cas of posiive jumps The accuray of the underlyirg methal is
of theorderO( % t; ): The solution to the timing problem is similar to the exit case As
we have a closel form solution for the value of waiting we do not need to discretiz theH JB
equatio of entry. To determine | we have to write up the discretize versia of the value
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matchirg and smooh pastirg conditions.
At o= VAt osh) Tit0h; ) o (xxi)
@A k) @i(t0h; )

A @ @

R AGEED (i

Ti(t0h; 1) o

Using the discretizatia rules describe albove, we get the following equatia that determines
the switching rule for entry:

Vijsik Vi 1k, Tk Ty 1k,
V < max vJ 1 VJ ’ VJ ’ vJ 1
ik k&0 2 X 2 X

X =1

+Ti;j;k+¢gi g
Capital control

The solution to the problem with capitd contrd is similar to the bast modéd with substituting
the differert pro t and impulse cog functions.



FIGURE 10. SAMPLE COUNTRIES (N=84)

COUNTRY-NET FDI STOCK

Argentina
Australia
Austria
Bahamas
Bahrain
Barbados
Belgium and Luxembourg
Botswana
Brazil

Bulgaria
Canada

Chile

China
Colombia
Costa Rica
Croatia
Cyprus

Czech Republic
Denmark
Dominican Republic
Ecuador

Egypt

El Salvador
Estonia
Finland

France
Germany
Greece
Guatemala
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Honduras
Hong Kong, China
Hungary
Iceland
India
Indonesia
Iran

Ireland

Italy
Jamaica
Japan
Jordan
Kazakhstan
Korea, Republic of
Kuwait
Latvia
Lebanon
Lithuania
Malaysia
Malta
Mauritius
Mexico
Morocco
Netherlands
New Zealand
Nicaragua
Norway
Oman
Panama

Paraguay

Peru

Poland

Portugal
Romania

Saudi Arabia
Singapore
Slovakia
Slovenia

South Africa
Spain

Sweden
Switzerland
Taiwan Province
Thailand
Trinidad and Tob
Tunisia

Turkey

Ukraine

United Arab Emil
United Kingdom
United States
Uruguay
Venezuela

Viet Nam
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