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Abstract

This master thesis analysis the influence culturgarticular uncertainty avoidance, has on the
dissemination and evaluation of private and puisiformation, in the currency crisis model of
Metz (2002). Therefore, this thesis works out thepartance of culture in the discipline of
economics and the influence it has on institutiansl currency crises. The way uncertainty
avoidance influences the transmitters of informatsuch as the central bank, government, media
and selective experts on the one hand and on liee, girivate agents as receivers of information,
is illustrated. These insights are implemented thioMetz (2002) model, affecting the precision
of private and public information. With the help bfetz's (2002) comparative statistics the
increase or decrease of the probability of a cayetrisis can be estimated for uncertainty-
avoiding and -accepting countries. These probasliand further cultural insights are then used
to derive a market sentiment for uncertainty-aveggdand -accepting countries, which is an

indicator for the economic situation of a country.
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1 Introduction

The Latin American currency crisis in the 1980s,ahdreafter, the Asian and European Mone-
tary System currency crises led to a rapidly evagviield of economic research. Since then
economists have tried to derive and adapt econoraitels which are able to explain and predict
future currency crises, beginning with the firstigemtion models of Krugmann (1979) and Flood
and Garber (1984); leading to second generationefapduch as that of Obstfeld (1996) and
Morris and Shin (1998); and on to the so-calleddtlgeneration models. Each generation of
models attempts to incorporate new insights fromnemics or other disciplines, making them

more realistic and accurate though also more comple

My thesis contributes to the existing literaturerbising awareness of the cultural influences on
institutions and behavior. Based on De Jong (2@@8)Williamson (2000), this thesis argues that
one of the dimensions described by Hofstede (12801), namely uncertainty avoidance, plays
a key role in how the formal institutions of a cbyrare shaped. The way uncertainty avoidance
influences the transmitters of information, suchihescentral bank, government, media and selec-
tive experts on the one hand and on the other tivatp agents as receivers of information is
illustrated. In most models, the main institutiomypding information is the central bank. The
design, mission and transparency of the centrak lame therefore important for the quality of
information private agents receive. The culturaights my thesis will derive will then be incor-
porated into the model developed by Metz (200Zgctihg the precision of private and public
information. The goal of the thesis is to demonstthat cultural aspects do indeed play a deci-
sive role in currency-crisis models, and that byonporating them, the models become more re-
alistic and have greater explanatory power. Withhblp of Metz’s (2002) comparative statistics
the increase or decrease of the probability of reecgy crisis can be estimated for uncertainty-
avoiding and -accepting countries countries. Thaedabilities and cultural insights are then

used to derive a market sentiment for uncertaimbyding and accepting countries.

The thesis proceeds as follows: Chapter 2 pres#rgs relevant theoretical background
knowledge. Therein, the framework of currency &iaad the problem of fixed exchange rates is

investigated. Furthermore, it presents a brief wegr of the development of currency-crisis
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models. In Chapter 3, the role of culture in ecoiwsnis defined. In addition, the importance of
culture and uncertainty avoidance in the desigiowhal institutions is explained, clarifying their

importance in currency crises. Chapter 4 analyzesriMand Shin’s (1998) model. Thereafter,
Chapter 5 presents a critical review of this modell compares it to Obstfeld’s (1996) model.
Chapter 6 introduces the key model by Metz (2002 hapter 7, the cultural insights derived in
Chapter 3 are incorporated into the Metz (2002) ehothis chapter is followed by the conclu-

sion in Chapter 8, and the discussion in Chapter 9.

2 Literature Review

This chapter presents the theoretical backgroundutcency crises and speculative attacks in
order to aid understanding of the rest of the thdsibriefly explains currency crises and indi-
cates the problems attached to them. Thereafterthésis historically and critically presents the

development of currency-crisis models.
2.1 Currency Crisis

There have been numerous currency crises in thieVWWadd War Il era (Kaminsky & Reinhart,
1999). However, up to the present day there habeat a general definition of what a currency
crisis is. Burnside, Eichenbaum, Kleshchelski amthéto (2007) define a currency crisis as “an
episode in which the exchange rate depreciatedanitaly during a short period of time.” It is

worthwhile asking why this occurs.

A currency crisis is a type of financial crisisdais often associated with a real economic crisis.
The main reason that currency crises occur isahatcountry links its currency to that of another
country. If a country has implemented a fixed exgearate between the two currencies, a situa-
tion can arise in which genuine doubt exists astiether a country’s central bank has sufficient
foreign-exchange reserves to maintain the fixecharge rate. The serious doubt regarding the
maintenance of a fixed exchange rate can triggecidative attacks on the currency peg, creating
a yet more vulnerable situation. That is, a curyerrisis is the result of a balance of payments
deficit. If the fixed exchange rate cannot be naned it is likely that, in a two-country world,

one currency will devaluate while the other apmts. Especially in a two-world model, this
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may lead to more severe problems. Because of freciption of the foreign currency relative to
the home currency, denominated foreign debt witirapiate too. Financial institutions, business-
es and the government could encounter problemsimged¢bt obligations, and the currency cri-
sis could evolve into an economic crisis. Therefawgrency crises are linked to banking and

default crises.

Recent currency crises that led to recessionsharedonomic crisis in Mexico in 1994, the Asian
financial crisis of 1997, the Russian financiakigiof 1998, and the Argentine economic crisis
from 1999 to 2002.

2.1.1 Fixed Exchange Rate

In this subsection, the importance of the fixedhexge rate and its role in a currency crisis from

a two-country perspective is explained.

With a fixed, or pegged, exchange rate, the vafug aurrency is fixed against the value of an-
other currency. The main operating institutionhis tentral bank, which typically relies on open-
market mechanisms to maintain the peg. The cebé#nak is obliged to buy and sell its currency
at a fixed price in order to ensure the stablee/alits currency in relation to the pegged curren-
cy. This is effected either by providing assetdaoeign currencies (Dornbusch, Fischer, Startz,
2011). A brief example is as follows: if demand foe foreign currency increases, the fixed ex-
change rate is at risk. An increase in the demandhk foreign currency increases the value of
the foreign currency. In this case, the centrakidaas to act. One option would be to sell excess
units of the foreign currency in exchange for tloenle currency. In such a case, both the central
bank’s reserve of foreign currency, as well asrieney supply of the home country, will de-
cline. How long the central bank can maintain tkehange rate is substantially dependent on the
central bank’s foreign currency reserve. As memtbin the previous chapter, if the fixed ex-
change rate cannot be maintained, this may leadctorency crisis.

Maintaining a fixed exchange rate can be benefitiat it is risky. Consequently, the risks and
benefits of maintaining a fixed exchange rate sthdwa reviewed. The main argument in favor of
a fixed exchange rate pertains to internationalerand investment. If currency values between

two countries are fixed, trade and investments ipeceasier and more predictable due the elimi-

! Note that the causality of crises could occurdtier way around too.
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nation of exchange-rate risk and the uncertaintglired in this. Furthermore, the fixed exchange
rate reduces volatility and keeps prices stableés Than be beneficial for a country that suffers
high inflation. However, maintaining a fixed exclganrate also has disadvantages. In order to
ensure the currency peg, the central bank ha®s$elgl monitor and, if necessary, intervene in the
currency market. This requires sufficiently elaltertunctioning from this institution. Further-
more, in most cases the peg does not reflect tlalaaptimal market equilibrium. Consequently,
the peg may reduce market efficiency and, to soxteng lead to a distortion in trade patterns.
Eventually, the central bank will have a credifiliroblem. The central bank will be interrogated
by experts, the media, and private agents as tthehd has sufficient home and foreign curren-
cy to maintain the fixed exchange rate and, ifvgloether in all cases it will use the reserves in
order to maintain the pégTherefore, a fixed exchange rate can lead towsaen as to whether
the central bank is capable of maintaining the pledor instance, the home country’s economy
is underperforming and the state disseminatesrimrdtion about its fundamental economic condi-

tion to the public, private agents could use thfsrimation to launch a speculative attack.

In this thesis, a speculative attack is considareattack on the home currency. The elementary
way of explaining a speculative attack is withaainsaction cost. The following scenario could
be exemplary. A private agent believes, due, fetaince, to “bad” economic fundamentals or
other reasons — or no reason at all — that theatdmnk is not able to maintain the current peg.
As a result, the private sector may not be williadnold the domestic currency, which it believes
Is going to depreciate. The private agent theniliing to use his or her money, or even takes on
debt in the home country’s currency. Thereaftes, ghvate agent trades the home currency for
the foreign currency. If many private agents behavhe same manner, this would increase de-
mand for the foreign currency, put pressure orctdrgral bank, and could cause the currency peg
to collapse, leading to depreciation of the honteericy and appreciation of the foreign currency
— which is a capital gain for the private agentisTgractice is called “short selling.”

2 For example, Switzerland did not maintain thedixxchange rate between the Swiss franc and tloeaéter the
European Central Bank initiated the quantitativeire@program.



2.2 First-generation Models

The early models, now called first-generation medelere developed in light of the currency

crises in Mexico (1973-1982) and Argentina (19781)9(Flood, Marion, 1998). The two most

essential models that tried to encapsulate thesescare those of Krugman (1979) and Flood and
Garber (1984). Both models set up frameworks baped speculative attacks. Those reasons for
currency crisis are similar to that presented & phevious chapter. A currency crisis is the out-
come of a successful speculative attack on thedierexchange reserves of a central bank which
collapses the fixed currency-exchange rate. Acogrth the first-generation models, the reason
for a speculative attack lies with the country’smamic fundamentals. Both Mexico and Argen-

tina, especially at that time, could be considatedeloping countries. Their “excessively expan-
sionary pre-crisis fundamentals” (Flood & Marior§98, p. 4) were proceeded with strong ex-
pansionary monetary and fiscal policies (Jeann8pR0rhese fundamentals and policies led to
increasing doubt in the private sector about whrethe central bank was able to maintain the
currency peg, and these doubts were then utiliaeghin profits through the medium of a specu-

lative attack.

The main contribution of the first-generation madedas to show that speculative attacks do not
happen irrationally on the part of market particitsa They in fact are the result of inappropriate
policies on the one side, and rational arbitragéherpart of speculators (Jeanne, 2000).

2.2.1 Criticism

In retrospect, the first-generation models explditree Mexican and Argentinian crises reasona-
bly well. But the EMS crisis from 1992 to 1993 joiio question the view contained in the first-
generation models (Jeanne, 2000). Although there w@me countries, such as Italy and Spain,
which had expansionary monetary and fiscal poljdieis was not the case in the UK or France
(Jeanne, 2000). Hence, there must be other redasamelain this particular currency crisis. It
was in order to explain the EMS currency crisist ttee so-called second-generation models

emerged.



2.3 Second-generation Models

The constraints of the first-generation models webard to the EMS crisis led to the develop-
ment of the second-generation models, or as Je@00®) refers to them, “escape clause mod-
els” (p. 3). According to Jeanne (2000), these mscdause models attempted to adapt the exist-
ing models in three different ways. First, theya#d the government and central banks a more
active role. On basis of a simple cost and beleiglyzes the central bank and the policymaker
can decide if the currency peg should be defendafiam “escape clause” should be effected.
Exercising an escape clause means that the curremtye to devalue, revalue or float. The se-
cond adaptation made was to the conception of fmedsals. While in the first-generation mod-
els only fiscal and monetary policies were congdethe escape-clause models exposed the fun-
damentals to all the variables that may influerfoe decisions of the policymakers (Jeanne,
2000). These variables can either be “hard” obddeveariables, such as interest rates, trade bal-
ances or unemployment; or “soft” variables whicboirporate unobservable phenomena such as
the beliefs of market participants (Jeanne, 200@&-4). The third, and most important, adapta-
tion was to the relation between economic fundaaierdand the triggering of a speculative at-
tack. While, in the first-generation models, a spaiive attack was always related to the state of
a country’s fundamentals, this does not have teheecase in the escape clause mdddlke
provision of a new theory of self-fulfilling speation and multiple equilibria radically trans-

formed the view of currency-crisis.

Self-fulfilling speculations, as well as self-flliing prophecy, are related to the Thomas theorem.
Thomas (1928) states that if “men define situatiasseal, they are real in their consequences”
(p. 572). This citation concerns the differencenaein subjective and objective realities and is in
line with the view of Alexander von Humboldt, whtated, analogously, that it is not the facts
that decide, it is rather the opinion we have abletfacts. In terms of the escape-clause models,
this means that causality does not run strictlynfithe fundamentals to the market participants
and thence to market expectations (Jeanne, 2000xct, causality runs both ways, which can
lead to the existence of multiple equilibria. Thstif the currency crisis is not necessarily retat

to the fundamentals of a country, it could be deteed by the self-fulfilling mood of the market

(Jeanne, 2000). This means that, even if the fuedéats of a country are considered robust, a

% This explains the EMS crisis with respect to tbersl fundamentals of the UK and France.



speculative attack could still occur. Hence, a sfaive attack could occur when, having consid-
ering the fundamentals and the possible objecifebe policy makers, private agents believe

that a “escape clause” is going to be executed{de2000, p. 5).

In order to give a deeper, more representative rsteteding of the core idea of the second-
generation models, and in order to aid understgndfrthe remainder of this thesis, below | in-
vestigate the strategic foundations of the Obsif#896) model in greater detail. Obstfeld is one

of the primary authors of the second-generationetsod

2.3.1 Obstfeld’'s Model

The Obstfeld (1994, 1996) model is the initial setgeneration model, and the starting point for
all further currency crisis models. Its main cdmiition is the insight that in certain situations th
devaluation of a currency becomes self-fulfillifgirthermore, even though the fundamentals of
a country are sound and the currency peg could datained unproblematically, self-fulfilling
speculative attacks can cause the collapse ofulrercy peg. In the strategic foundation section

of his paper, Obstfeld (1996) presents a theolajeae based upon Nash equilibria.

The game is a one-shot noncooperative game wide tharticipants: a government that tries to
maintain the currency exchange rate by sellingidoreeserves, and two private agents who are
holders of domestic currentyThe private agents can either hold the domestiency or sell it

to the government in return for foreign currencpck private agent has six units of monetary
resources. If the private agents prefer to hold timeney, no costs are involved,; if, on the other
hand, they want to exchange their money, they tapay a transaction cost of -1. The game has
three different scenarios, as exhibited in Figur&He first scenario (a) is a high-reserve game in
which the government has a reserve of 20 mone.ufiite second scenario (b) is a low-reserve
game in which the government has only six moneysuin the last scenario (c) the government
has an intermediate reserve of 10 money units.Hatvollows, the outcomes of the three games

are examined individually.

In the first scenario (a), the combined monetasoueces of the private agents are 12 money
units, which is less than the government reserv0ofTherefore, even if the agents sell their 12

“ In this model, the state authority transmittindpfminformation is the government.



units, the government still has eight units lettus, the currency peg is not at risk. If either pri
vate agent wants to exchange currency, they saffértransaction cost. Consequently, the payoff
is -1. Hence, the dominant strategy for both pavagents is to retain their domestic currency.

The Nash equilibrium is in the upper left corner.

Trader 2 Trader 2
Hold Sell Hold Sell
Hold 0,0 0,-1 Hold 0,0 0,2
Trader 1 Trader 1
Sell -1,0 1,41 Sell 2,0 1/2,1/2
(a) High Reserve game (b) Low Reserve game
(R=20) (R=6)
Trader 2
Hold Sell
Hold 0,0 0, -1
Trader 1
Sell -1,0 3/2, 3/2
(c) Intermediate Reserve game

Figure 1: “The extent of the central bank’s comneitiito defend the exchange rate determines theenatpossible equilibria”
(Obstfeld, 1996, p. 1038).

The second scenario (b) is the other extreme aasgjich the government only has a reserve of
six units. This means that one private agent akmare break the currency pedrollowing the

model of Obstfeld, the government devalues the dtmeurrency by 50% if the currency peg is
toppled. A private agent who sells the six domestits has a capital gain of three units in do-
mestic currency. After the transaction fee, thegeh for a single private agent is two. Conse-

guently, the payoff is also two units. If both @ig agents decide to sell their domestic money,

® According to Obstfeld’s (1996) definition, the goament devalues the currency if its reserves etjeahttacking

units.
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each only receives half of the government’s thneineserve. Their capital gain is now 1.5 units
each, and their net gain after the transactionisd®t units. Hence, for both agents, sellingrthei
currency and bringing down the currency peg isdbminant strategy. The Nash equilibrium is

in the lower right corner.

The last scenario (c) is the essential one. Indhge, the government has a reserve of 10 money
units. Neither of the private agents alone can uhéocurrency peg. Only if both private agents
sell in concert the currency peg will fall. In tresenario the payoff structure is as follows: if an
agent retains the domestic currency, he or shemadsse or gain money: the payoff is 0. If one
private agent sells the domestic currency, theeteyy peg is maintained and the agent suffers
transaction costs, resulting in a payoff of -1. /g that both private agents decide to sell their
domestic money, each receives half of the resérumits). If the domestic currency devalues by
50%, each agent receives a capital gain of 2.5 uaitd a net gain or 1.5 units. The interesting
new part of this scenario is that there are now Mash equilibria. The first, in which both trad-
ers sell their domestic currency and the currereyy falls, is in the lower right corner; and the
second, in which neither trader believes that theroone will attack and, therefore, the currency
peg maintains, in the upper left corner. In scené&), the Nash equilibrium that collapses the
currency peg includes a self-fulfilling elementcaese it relies on the perception of the other
private agent. The state of the government’s furetdails makes a currency collapse possible,

but not an economic necessity.

The Obstfeld (1996) scenarios demonstrate thasttite of the economic fundamentals generally
determines whether a unique, or multiple, equéilexist. This is contrary to the first-generation
models, where the economic fundamentals generateqae equilibrium. If we recall the previ-
ous section concerning first-generation modelsd*ifandamentals lead to an agent attacking,
whereas “good” fundamentals result in the agentattatcking. In the Obstfeld (1996) model, this
is merely the case in the extreme scenarios (al@nd he novelty of the Obstfeld model is that
the more complex situation arises if it is not clednether the economic fundamentals can be
considered “good” or “bad.” In this case, it depgmh the prevailing self-fulfilling expectations
of the speculators as to whether a combined attédtkccur. The existence of an uncertain situa-
tion and the multiple equilibria that arise explaihy currency crises occur even though the fun-

damentals cannot be described as “bad.” If a cayrenisis emerges, confidence in the currency

9



may decline, which may lead to a panic and a “rom'the currency, similar to a bank run. The
prevailing attitude of the market may shift fronp@sitive to a negative view, opening the possi-
bility for private agents to coordinate their aaso In terms of the Obstfeld model, this would

mean a shift from the non-attacking equilibriunttie attacking equilibrium.
2.3.2 Critical Views of the Obstfeld Model

The central criticism of Obstfeld’s (1996) and danimulti-equilibria models is that they lack an
explanation of why the shift from a non-attackirggigibrium to an attacking-equilibrium occurs.
The question arises as to the reasons private agpane for changing their decision from not

attacking to attacking, even though the economid&mentals of the country have not changed.

The Obstfeld model reaches its conclusions becatige presumptions, such as perfect infor-
mation about the true state of the fundamentald, perfect coordination of all market partici-
pants. That is, the model is coherent but not @astrly realistic. In reality, private agents cahno
observe the market perfectly and accordingly caknotv the actual state of the fundamentals. In
fact, each private agent is likely to interpret it@rmation provided differently. This leads teeth
problem that the individual private agents do nodw how the other private agents are evaluat-
ing the information. If the knowledge about theetgsiate of a country’s fundamentals differs, due
to differences in the evaluation of informationisitnot likely that the private agents will collec-

tively and simultaneously decide to attack or rieffeom attacking the currency.

A study by Morris and Shin (1998) highlights theolplem with these types of multi-equilibria
models. They criticize the too simplistic inforn@tistructure, which suggests universal common
knowledge, and choose a different, more realigimr@ach. Their model is built on that of Carls-
son and Van Damme (1993), which assumes impernfiéatnation. As each agent still receives
the same information about the state of the funddéate Morris and Shin (1998) introduce a
new influential factor called “noise.” Noise altdlge information in some way, so that each pri-
vate agent receives a private signal. This prigsageal contains information that is known only to
the private agent, not to the other market pawicip. Hence, because there is no longer common
knowledge about the state of the country’s funddaienand the agents cannot be sure what in-
formation other participants receive, they can aoger perfectly coordinate their behavior.

Therefore, other mechanisms and strategies becompertant. The model of Morris and Shin

10



(1998) will be analyzed in greater detail in ChapteAt this point, it is only important to men-

tion that by adding “noise” to the information stture, the presumptions transform from a per-
fect to an imperfect condition, with the consequetitat a unique equilibrium arises for every
state of the fundamentals. This means that, astivgHirst-generation models, a unique equilib-
rium exists at which the currency peg can be meiathor abandoned. The difference from the
first-generation models is that, due to the newrmfation structure, not all agents attack or re-
frain from attacking. Morris and Shin’s (1998) mbdensequently changed the view on analyz-
ing speculative attacks. The models of Morris ahoh $1999) and Metz (2002) elaborate further
on the information structure by diversifying infaation into public information and private in-

formation.

At this point, the importance of information struet should be stressed, as should the fact that
small changes to this structure lead to differerittemes in the models. For this reason, it is im-
portant that the models incorporate a precise aalilstic information structure that reflects how
private agents receive and evaluate informatiorsid®s the information structure regarding the
state of the economic fundamentals, other aspeetalso noteworthy. The next subsection de-

scribes the other key factors that are influerarad could lead to a currency crisis.
2.3.3 Key Factors in Currency Crises

With his work, Obstfeld (1996) introduced the thethrat besides economic fundamentals, self-
fulfilling beliefs are significant when investigag speculative attacks. He names five alternative
mechanisms for explaining self-fulfilling crisesulgic debt, banks, income distribution, real in-
terest rates, and spillover and contagion effd€iishengreen, Rose, and Wyplosz (1994, 1995)
examine a large number of attack episodes. Thedirfgs show that speculative attacks differ
widely in terms of their causes. They could noed®ine any clear early warning signals in the
pre-crisis macroeconomic conditions. This led G#dt{1996) to the conclusion that at least
some speculative attacks must involve a self-firl§l element. In his work, Jeanne (1997) sup-
ports Obstfeld’s argument by investigating expéatet regarding the devaluation of the French
franc in 1992 and 1993, which could not be expldibg macroeconomic conditions alone. He

argues that the expectations were induced by agself-fulfilling element.
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Kaminsky, Lizondo and Reinhart (1998) attempteddwgelop an early warning system for cur-
rency crises. They utilized Obstfeld’s (1996) vaks and in addition derived 105 indicators that
could potentially precipitate a currency crisis.eyhgroup the indicators into seven categories:
“1) the external sector, 2) the financial sectgrth# real sector, 4) public finances, 5) instdnti

al and structural variables, 6) political variablasd 7) “contagion effects™ (p. 9). However,
Cumperayot and Kouwenberg (2013) criticize the poperformance of existing early warning
models. In their work they use extreme value theorynvestigate whether the 18 most common
economic and financial indicators have an influeaoethe occurrence of currency crises. Their
empirical investigation for the period 1974-2008nd@strated no significant effect by most of

the indicators on the occurrence of a currency<fris

The work of Kaminsky, Lizondoand Reinhart (1998 lsdready highlighted the fact that, in ad-
dition to the indicators mentioned above, thereldde additional political and institutional is-
sues of importance involved in a currency crisisi{@&ert, 2013). In their empirical work, Ka-
minsky, Mati and Choueiri (2009) investigated tage11980s currency crisis in Argentina. They
studied the role of domestic macroeconomic conasitiand found that the loose monetary policy
in combination with a sharp output contraction wasnarily responsible for the collapse of the
Argentinian currency in 2002 (Mutgeert, 2013). Rertnore, other domestic factors, such as
capital account restrictions, the interest rated aredit-control restrictions played a role too
(Mutgeert, 2013). These latter factors reveal Hratnstitutional element is required to explain

currency crises (Mutgeert, 2013).

Shimpalee and Breuer (2006) investigated the cafisarrency crises by taking into account a
broader array of institutional factors while cotiing for economic factors. The key background
studies for their research are the work of Alesaind Wagner (2003) and Calvo and Mishkin
(2003), both of which investigate the quality oftitutions and exchange-rate arrangements.
Alesina and Wagner (2003) found out that countwék poor quality institutions have difficul-
ties in maintaining a currency peg and are morgyiko abandon it. Calvo and Mishkin (2003)
argue that stronger institutions relating to stemfiscal, financial, and price stability are essen

tial for macroeconomic stability, and thereforeataliin order to avoid a crisis.

® Only changes in the real interest rate and thiimaszest rate differential are potentially usedisla warning sys-

tem.
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The research of Shimpalee and Breuer (2006) astskéy questions: “1) what mix of institu-
tions may contribute to or set the stage for aenay crisis? and 2) what mix of institutions may
affect the depth of currency crisis as measured dgcline in output?” (p. 1) They derive several
institutional indicators based on the work and euie of other researchers. To give a sample of
results of researchers who have been incorporatdteimodel of Shimpalee and Breuer (2006),

it is worth naming:

“Rossi(1999) [who] considers capital account ommsn bank supervision, and depositor safety,
Ghosh and Ghosh (2002) [who] consider governamte,af law, creditor and shareholder rights

and Mulder et al. (2002) [who] consider among offaetors, the legal regime, contract enforce-
ment, and accounting standards” (Shimpalee & Bre2@66, pp. 127-128).

Thereafter, they develop 13 institutional indicaiome of which are similar to the Kaufmann
(2002) governance variables. These 13 institutigaahbbles include: bureaucratic quality, gov-
ernment stability, corruption, law and order, etht@nsions, external and internal conflicts, the
exchange rate regime, capital controls, centrakbadependence, deposit insurance, financial
liberalization, and legal origin.

Their main idea, that institutions influence cugrrises by means of two causal mechanisms,
is based on Li and Inclan (2001). The first and hadwious is that institutions correlate with the
well-being of the national economy. Hence, insiiio$ which tend to lead to poor economic fun-
damentals are likely to contribute to a currendgisr while, on the other hand, institutions that
tend to lead to sound economic fundamentals caarftbve one possible risk for the occurrence
of a currency crisis. The second mechanism iseel&d the role institutions play in informing
market agents and is therefore strongly relatezitcency crises and speculative attacks. Institu-
tions inform market agents about the current ourtitstate of economic fundamentals and can
thereby shape market expectations. Accordinglyitui®ns which correlate with poor economic
fundamentals lead to destabilizing market expemtatand therefore increase market uncertainty
and the probability of a currency crisis througleagative capital outflows. Institutions that cor-
relate with sound economic fundamentals stabiliaeket expectations and reduce market uncer-

tainty and the probability of a currency crisisrhgans of speculative capital outflows.
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The results of Shimpalee and Breuer (2006) show ittsditutions and macroeconomic factors

play a decisive role in currency crises and furtiae influence the contraction in the output that
ensues. They find consistent support for the arguitiat a less stable government, weak attrib-
utes of law and order, widespread corruption, afigdeal exchange-rate regime increase the like-
lihood of a currency crisis. In addition, they fintbdest support for the notion that capital con-
trols and the central bank’s independence redue@rbbability of a currency crisis. Ambiguous

results are observed regarding deposit insuraritiee br no evidence can be found concerning
institutional variables such as bureaucratic quaéithnic tensions, and external or internal con-
flicts.

After establishing that institutions play a rolecarrency crises, the question emerges as to what
influences institutions. Here De Jong (2009) andligson (2000) respond that the nation’s
culture may play an important role. Hence, a thismakframework has to be set up that explains
the way in which culture influences institutionsdasubsequently, currency crises. However,
before the role that culture performs in currendges is interpreted and determined in this the-
sis, the role of culture in economics, and thea$féet has on behavior, institutions, and society

requires further investigation. This is detailecCinapter 3.
2.4 Third-generation Models

The third-generation models are not of importarmeetis thesis but are briefly presented for the
sake of comprehensiveness. The Asian crisis of 188d to the development of the so-called
third-generation models. These models link curreerises and banking crises, which are often
referred to as twin-crises (Kaminsky & Rheinhadf99). Furthermore, links between currency
crises and debt sustainability, sovereign defaaltsl the behavior of international capital mar-
kets have been investigated (Jones, 2016). Je2008)( however, argues that third-generation
models do not differ in their approach from thoddist- and second-generation models, and

therefore cannot be considered a distinct new ambro
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3 Culture and Institutions

In this chapter the role of culture in economicansilyzed. A short historical introduction is pre-
sented, followed by a definition of culture from fidi@de (1980). Thereafter, the importance of
uncertainty avoidance and how it influences ingttns and economic behavior is explained.
Subsequently, the thesis elaborates on the effexdrtainty avoidance has on information struc-
ture and transmission by using a version of thenBbtia-Weaver communication model, and by
referring to the model of Chelli and Della PostaQq?).

3.1 The Historical Background of Culture in Economcs

If we retrace the beginning of economics as anpaddent discipline, the literature often refers
to Adam Smith’s two important book$he Theory of Moral Sentimen(ts759) andThe Wealth

of Nations(1776). Classical economic approaches were ofterersal approaches, incorporating
different aspects such as politics, society, miyainstitutions, values, norms and beliefs (De
Jong, 2009). These aspects are influential fadgtotse economic system and are therefore natu-
rally incorporated into economic analysis. With tharginalist revolution and the rise of formal
economics, the former universal approaches weatdatline. The marginalist revolution had the
goal of turning economics into a formal sciencetfwvthe maximization of subjective value as its
central object” (De Jong, 2009, p. 15). In formabmomics the focus shifted to individual choice

and rationality, leaving no space for institutiomslues and beliefs (De Jong, 2009).

As culture was not represented in the formal ecoaonew, Max Weber is considered the
founding father of cultural economics. With his kdihe Protestant Ethic and the Spirit of Capi-
talism (1930), Weber was one of the first researchers again focused attention on the connec-
tion between culture and economics. His book wastemrin opposition to Karl Marx'©as
Kapital (1867). Weber’s argument against the historicaiennaistic approach of Marx was that
the “idea” (beliefs, norms, values, religion) shapeaterial conditions and not, as Marx stated,

the other way around (De Jong, 2009).

Culture in economics nevertheless merely playedireomrole for many years. It began to re-
emerge with the decline of, and loss of trust eoatassical theory. While neoclassical theory
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emphasizes rational choice and rational expectsticuitural approaches take the limited cogni-
tive ability of human beings into account when miodghuman actions (De Jong, 2009). Differ-

ent approaches to how to incorporate culture intmemic models follow in Chapter 3.4.

One of the most important contributions to cultarel economics comes from Hofstede (1980).
With his empirical research, he derived variabled a definition of culture which made it possi-

ble to incorporate cultural aspects into econorasearch.
3.2 Hofstede and Culture

There exist many definitions of culture, some braattiers very narrow. This thesis follows the
definition of Hofstede (1980), who defines cult@® “the collective programming of the mind

that distinguishes the members of one group omgoayeof people from others” (p. 21). With the

idea of “collective programming of the mind,” Hadsle refers to his onion model, which reflects
the similar values a group holds. These valuesataithe core of the model and are practiced
through rituals, heroes, and symbols. With thigesysone can distinguish one group from anoth-
er. In this sense, a group can be, for instancepartment, a firm, an occupation, or a nation.
Often culture is transmitted from generation toegation; it refers to the learned aspects of life.
The novelty of Hofstede’s research and the impagad on culture and economics arrived inad-

vertently.

In his research, Hofstede (1980) did not actuatijmmence measuring aspects related to culture,
but rather why IBM affiliates in 40 countries parfeed differently. To this end, he devised a
cross-national survey asking IBM employees whay thesired in their work life. The survey
responses Hofstede received displayed surprisifigreinces among countries as regards the
manner in which people prefer their work life. Asfstede had used matched samples in his re-
search method, he was able to conclude that tlereliices in the responses could only be ex-
plained by national differences. These are mamitest the values held by individuals, and there-

fore in differences between national cultures.

Hofstede calculated the national means of the arsswhich were than used for factor analysis
and correlations. In this manner, he discovered fiimnensions of culture: power distance, col-
lectivism vs. individualism, femininity vs. masauilly, and uncertainty avoidance. The dimen-

sions are enumerated along a scale ranging fromn10@ points, allowing the quantitative com-
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parison of the individual country’s scores. By antucing the four cultural dimensions, Hofstede
(1980) allowed the development of new theorieshin field of economics. Based upon the de-
rived differences in national cultures, severaiaratl differences in financial systems, bilateral
trade, and GDP growth can be explained from amdiffeangle (Mutgeert, 2013). However, up to
the present, these cultural differences have rdrvefn referred to when investigating currency

crises.

One of the few studies which incorporate a cultdiglension in their research is the empirical
work of Inklaar and Yang (2012). They investigathed impact of financial crises and the toler-
ance for uncertainty on investments. In their witwdy take different types of financial crisis into
account, such as banking, debt and currency cridesr results demonstrate that the negative
effects of a crisis in investments differ signifitly between countries. In higher uncertainty-
avoiding countries, the impact of a financial @i more severe, resulting in significantly less
investment after a crisis. The reason for thisha firm owners in higher uncertainty-avoiding
countries shy away from investment in times of titr they would rather wait until economic
conditions improve and become more predictabletheamore, Inklaar and Yang (2012) con-
clude that uncertainty avoidance and institutiomghtnbe linked. These links are investigated in

the following section.

The results of the research of Inklaar and Yand 220De Jong (2009) and others demonstrate
that uncertainty avoidance, especially, is a ctucidtural determinant in economic research.
Therefore, this thesis focuses on how uncertaimbydance, as a cultural determinant, influences
currency crises. The importance of uncertainty daoce for institutions, economic behavior,

information structures, and lastly for currencyses will become clear in the sections that follow.
3.3 Uncertainty Avoidance and Institutions

Uncertainty avoidance is defined as “the extenwhach the members of a culture feel threatened
by ambiguous and unknown situations” (HofstedeH®fstede G.J., Minkov 2010, p. 191). It is
important to understand that uncertainty avoidasakfferent from risk avoidance. As Hofstede
et al. (2010, p. 197) explain, “risk is to uncarmtgias fear is to anxiety.” Risk and fear both have
a specific focus on something predictable; whileartainty and anxiety do not have this focus

and are more diffuse feelings.
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Having defined uncertainty avoidance, we must elagoon the manner in which uncertainty
avoidance influences currency crises. Currencysriand crises in general, are extremely uncer-
tain and unpredictable situations. Cultures withigh degree of uncertainty avoidance tend to
reduce the uncertain situation by, for instancerenuautious behavior or more elaborate institu-
tions. In his book, De Jong (2009) demonstratesripact of uncertainty avoidance with several
examples. In countries with a high level of undetiaavoidance, the need for law, order and
regulations is stronger. In order to protect thdwesefrom uncertainty, people establish more
precise and rigid laws. The opposite can be peedeiv the uncertainty-accepting countries. The-
se countries tend to have less employment protedgading to more flexible labor market prac-
tices and decentralized bargaining. Furthermomsy liberalized foreign trade and financial flows
earlier, and have a positive attitude towards iatioe industries and towards exports containing
high levels of innovation. One explanation for thtter aspect is the comparative advantage of
the market-based financial system, with its higegels of venture and risk capital. The differ-
ence in financial systems highlights the differebeéwveen uncertainty-avoiding and -accepting
countries relatively well and can be seen as onth@imain distinctions. Uncertainty-accepting
countries tend to have a fairly market-based fir@rmsystem. In very reduced form, this means
that in a market-based financial system, extermante comes from financial markets. Under
certain conditions the market-based system is the more efficientesyshowever, it also has
disadvantages, such as incomplete information, lwlgad to asymmetric information distribu-
tion and moral hazards among market agents. Therefoarkets cannot provide insurance for
many kinds of risk. On the other hand, bank-bagstems are favored by uncertainty-avoiding
countries. In the bank-based system, external é@@omes from financial intermediaries. These
intermediaries are able to provide risk- sharind ask-smoothing instruments. In addition to the
financial system, Hofstede (2001) indicates thatewtainty-avoiding countries have stronger

resistance to change.

As has been illustrated above, uncertainty avoidaffects countries’ institutions. Exemplifying
and defining institutions, Hodgson (2006) assér#s institutions are “systems of established and

prevalent social rules that structure social irdgoas.” Alternatively, Menard and Shirley (2005)

" Financial markets need a certain amount of depthork in an orderly fashion; that is, large voled trade and a
large number of intermediary agents(De Jong, 20R8&ll (1996) finds that institutional investorsdgmension funds
in particular are critical of providing funds to bested in financial markets (De Jong, 2009).



define institutions as all the rules or codes afictact aimed at controlling the environment in
order to reduce uncertainty. This definition istgulose to those of Williamson (2000) and De
Jong (2009) who both diversify institutions intdarmal and formal institutions. Customs, tradi-
tions, norms, beliefs, and religion, among otheas, be considered informal institutions. Formal
institutions arise and reflect the informal indiibnns. A country’s constitution, laws, and property
rights may be considered formal institutions. Themes institutions structure social action and
“enable ordered thought, expectation, and actionnigosing form and consistency on human

activities” (Hodgson, 2006, p. 2). That is, thegiuee uncertainty.

This leads to the conclusion that countries withhler degrees of uncertainty avoidance feel the
urge to reduce uncertainty and therefore estalstishe elaborate institutions (Hofstede et al.,
2010). Uncertainty-avoiding countries have morée@tately structured institutions; while uncer-

tainty-accepting countries have more flexible tusins.
3.4 Institutions, Culture and Economics

Following the explanation of institutions, and tingportance of uncertainty avoidance for the
design of institutions, the thesis now demonstratesimportance of institutions for economic
behavior and outcomes. In the existing literattinege approaches of culture and economics can
be distinguished, two of which are of significarioe this thesis. The first approach is the “cul-
ture as constraint” approach and is related to mstitutional economics theory, which empha-
sizes the importance of institutions for the fuaing of the econonfyDe Jong, 2009, p. 32).
According to this theory, institutions “enable imdiuals’ actions by imposing constraints on
each participant’s behavior” (De Jong, 2009, p. 8&)rth (1990) defines institutions as interac-
tion-shaping constraints developed by humans. $nbloiok, De Jong (2009) elaborates on the
thought that within the culture as constraint appl institutions are, on the one hand, shaped by
culture and, on the other, influence economic bielmaide Jong’s (2009) ideas are based on the

work of Williamson (2000), with the adaptation prated schematically in Figure 2.

® The culture and economics approach can therefombsidered a substantive economics approacley rifidn a
formal economics approach.



Level

0 Evolutionary development of the mind

|

| Embeddedness: Informal institutions, customs, traditions, norms, religion

T

.
2 Institutional environment: formal rules of the game — especially property

(polity, judiciary, bureaucracy)
A

3 Governance: play of the game — especially contract (aligning governance
structures with transactions)

|

4 Resource allocation and employment (prices and quantities; Incentive alignment)

Figure 2: “Culture as constraints. Adapted froml\atihson (2000) Figure I.” (De Jong, 2009, p. 33)

Figure 2 presents the ideas in a plastic mannetoing to Williamson (2000) and De Jong
(2009), the first stage (level 0) is the evolutigndevelopment of the mind. This influences the
levels that follow. In fact, each level of instituts is embedded in each other. Therefore, each
level acts to constrain to the following level (K 2012). The more embedded a level is, the
slower it evolves or changes'he most embedded institutions are the informako These shape
the daily life of the society and contain unwritteocial contracts. Often a silent agreement ex-
ists; or, expressed differently, these instituti@me so ingrained in a culture’s spirit that most
people do not think about them and consider thetarally given. It is for this reason that De
Jong (2009) refers to them as culture. These irdbinstitutions shape the design of the formal
institutions. The culture is reflected in the casibns, laws, and rights of a country. The third
level concerns the institution of governance. Tingifutions of governance incorporate the in-
formal rules of private agents and of how “the gamelayed.” Governance institutions are of
especial importance in order to avoid having tovesa@very minor problem in court, which is
costly and time consuming. The last level conceessurce allocation and employment and thus
the economy and its outcom@sAs mentioned above, causality follows embeddesines there-

fore the solid arrows in Figure 2. According to Ndilmson (2000), reverse causality (the dashed

° A crisis can change an institution more rapidly.
10 This is the field of neoclassical economics resear
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arrows in Figure 2) and influence are possible bnt,is strongly dominated by the first relation-
ship. The general scheme presented in Figure Zeaadapted to each field of economics re-

search, such as financial markets, labor markatstlae welfare system.

The second approach is the “culture as prefereapptfoach and, to a large extent, it overlaps
with the culture as constraint approach (De Jo§92p. 34). In the culture as preference ap-
proach, beliefs and preferences are significaneérdfore, culture is here defined as “the system-
atic variation in preferences or beliefs” (FernanéeFogli, 2007, p. 1);which distinguishes the
members of one group or category of people frontreard (Hofstede, 2001, p. 9), and is “a sys-
tem of attitudes, values, and knowledge that iselyigdhared within a society and transmitted
from generation to generation” (Inglehart, 19971%). These values can be described as “broad
tendencies to prefer certain states of affairs oveers” (Hofstede & Hofstede, 2005, p. 8). In a
manner similar to that of the culture as constrapyroach, culture both directly and indirectly
influences economic behavior, the economy, andutsomes (De Jong, 2009, p. 38).

While in Williamson’s (2000) “culture as constrdirgpproach clear dominance and causality
exist between the levels and preference is coreiderogenous, the culture as preference ap-
proach has a different perception. In this apprpaahsality can operate in either direction and
therefore the higher levels of less embedded utglits can change the more embedded institu-
tions and dominate them. Hence, no distinct dioeetiity of causality or dominance of levels can

be ascertained. In order to show this graphic&ligure 2 is often drawn horizontally.

This thesis follows the work of Mutgeert (2013), avtlistinguishes two channels through which
culture is able to influence economic behavior aconomic outcomes. Mutgeert (2013) refers to
the first channel as the “institutional channédistincorporates most of the insights of the celtur
as constraint approach. Accordingly, culture inflces and shapes institutions and how they op-
erate; the way an institution works, constrainsneooic behavior and economic outcomes. The
second channel is called the “behavioral chanrété distinct preferences of the society both

directly and indirectly influence economic behawaoid economic outcomes.

Following the derivation of these insights, it mportant to refer back to currency crises. A cur-

rency crisis is triggered by the economic behawiqgorivate agents, and as economic behavior is
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linked to culture, currency crises must also bateel to cultur€. Consequently, the next step is
to investigate the influence of culture, more psely of uncertainty avoidance, on currency cri-

ses and thereafter on information structure.
3.5 Uncertainty Avoidance and Currency Crises

The influence of culture on economic behavior Via institutional channel and the behavioral
channel provides some insights into how to incaf®e country’s degree of uncertainty avoid-
ance in the analysis of currency crises. As has B&ged, culture, especially uncertainty avoid-
ance, influences the design and strength of intits. Hence, countries with a higher degree of
uncertainty avoidance may react and perform diffidyein certain situations and crises than
countries with a lower degree of uncertainty avoaa Evidence of countries reacting differently
in times of crisis has been found by, for instari@e, Jong and Van Esch (2013), who investigat-
ed the different reactions of European leaders tdsvéhe European sovereign debt crisis, the
reform resistance of southern European countrigls as Inklaar and Yang (2012) found out,
different investment decisions. Potential influencé a country’s degree of uncertainty avoid-
ance on currency crises via the institutional clehwoould be described as follows: countries with
a high degree of uncertainty avoidance tend tadbuibre elaborate formal institutions in order to
protect themselves against crisis. The disadvantageore elaborate formal institutions is that
they operate according to stricter rules and aeeetbre less flexible. These stricter rules may
protect a country in difficult times; however, theyay also prevent the decisive discretionary
response that is required to end the crisis. thésefore difficult to predict whether a lower or

higher degree of uncertainty avoidance is betteafoountry.

In times of economic prosperity, inflexible institns could hamper growth, whereas countries
with flexible institutions grow faster and are mamaovative. Yet, in difficult times, strong insti-

tutions can prevent a crisis from occurring. Intsaccase, uncertainty-avoiding countries are at
an advantage. In times of severe crisis, flexipiltreativity, and to a certain degree boldness, ar
needed in order to end the crisis. Hence, inflexibktitutions may lead to the extension of the

crisis.

™ In case of this thesis, uncertainty avoidancléskey determinant of culture.

22



Taking into account characteristics that coulduefice currency crises is a link to the behavioral
channel. The manner in which private and publicnég®ehave may have an influence on cur-
rency crises. As an example, the cautious behafigrivate agents in countries with a higher

degree of uncertainty avoidance might under cextairditions trigger a crisis more easily. It is

important to note is that not all private agents iafluenced by cultural elements. Companies,
especially large international companies, reacbmatly in their decision-making processes and
in such cases cultural factors might be annulleglvéxtheless, companies are likely to take the
cultural attributes and the economic behavior @bantry into account, particularly if they are

investors. In addition to that of private agent® behavior of politicians and the central bank are
significant. The questions here concern whethey theuld be willing and able to act; whether

they would do and proclaim everything necessargdfend the currency (as, for example, the
European Central Bank did during the European sigrerdebt crisis); and whether they show
resistance to reforms. Additionally, the preferenoé agents in the economy play an important
role. Agents’ preferences for certain media or $pecific experts, and belief in the published

opinion can change the mood of the market and Itlyeggther trigger or calm a crisis.

This leads on to the last point in this chapteg:ithportance of the information structure and how

agents receive information.
3.6 Information Structure and Currency Crises

The manner in which agents perceive and interprfetmation, and the criteria by which they
choose to act are determined by their mental mpaeld thus by cultural normd®iMaggio,
1994). In order to shed light on what is often nefd as the “black box” of the information pro-

cess, a basic communication model, shown in Figuiginvestigated.

Encode Decode
m m M

Feedback

r-——-————->

Figure 3: “Adaption of &hannon-Weaver-communication-model”
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In this model, there is a “sender” which publish@srmation and a “receiver” who receives in-
formation. The sender encodes information or tetasl thoughts and ideas into a form of lan-
guage that can be understood by the receiver.ritegbof currency crises, it is important to ana-
lyze who disseminates information on, for instartbe, state of the economy to the public. In
most currency-crisis models it is assumed thatsteder of information is the central bank. In
reality the situation is more diverse. Besidesdéetral bankpoliticians the media, and subject-
matter experts are important transmitters of infation. The media, especially, is often of a de-
gree of importance that may go unnoticed: it haspbwer to influence public opinion, which is
of importance for political leaders. Political act@re increasingly required to take the role and
logic of the media into account in order to be espnted in it and gain support, a phenomenon
called mediatization (Hjarvard, 2008 and Mazzol&n&chulz, 1999). The media has thus be-
come a “social institution” acting within the patél field (Cook, 1998 and Sparrow, 1999).

The manner in which information is presented togbblic is described by the channel, for ex-
ample, at a press conference, in person, in a regespas open-access data, and so forth. Re-
ceivers, agents with their own agenda, decodentfloemation in the message and translate it into
thoughts and perceptions. Hence, the receiver caltigin public information which is common
knowledge to everyone, and is additionally a pevsignal. Public information is transmitted by
institutions, such as the central bank, and isi@rited by culture. Private information consists of
additional information from the media and exped&asd is likely to be received differently by
agents. In all parts of the process of informatm@amsmission, noise is likely to occur. Noise is a
phenomenon that interferes with the sending or rataleding of the message and can thereby
cause misinterpretation and misunderstanding. Nmseoccur naturally, unwillingly or willing-
ly'2. Ultimately, the sender is likely to obtain sonuetof feedback from the receiver. In a cur-

rency-crisis setting this may include the receiseecision whether or not to attack the currency.

Furthermore, it is important to note that there lbara number of senders and receivers connected
in a series. For instance: a receiver obtains méion from a sender. If the receiver wants to
disseminate the information further, the receivecdmes the new sender. It is likely that the

quality of the information will decrease the moeaders and receivers there are in the series.

2 Note that noise both captures all aspects thdtttean information loss, and captures the pregisfathe infor-
mation in the first place. If, for instance, theder publishes biased information, the noise fagithrcapture this

too.
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Following consideration of the straightforward samssion of information, it is necessary to
examine the accurateness of the information tratesiAs indicated in Chapter 2.3.2, the factor
central to whether a speculative attack occursatrisithe information private agents receive.
This being the case, it is imperative to consideetler the private information agents receive is
accurate or whether it is biase@heli and Della Posta (2007) investigate biasedapeiinfor-
mation as concerns a self-fulfilling currency-aisnodel. This thesis follows their idea and adds
that transmitted public and private informatiorikely to be influenced by culture, in particular
by uncertainty avoidance. By means of the instndi and behavioral channels, uncertainty
avoidance influences the publishing and evaluatibmformation. The degree to which the in-

formation is biased or manipulated is capturedenrioise variable.

Before this thesis can examine the effects thesighits have on the currency-crisis model of
Metz (2002), a deeper understanding of the funcigpof second-generation global-game mod-
els is required. To this end, the models of Maansl Shin (1998, 1999, 2000) are investigated in
the following chapters.

4 Morris and Shin: Unique Equilibrium in a Model of Self-Fulfilling

Currency Attacks

Morris and Shin’s (1998) model of speculative dtaagainst a fixed exchange rate is based up-
on the global-game model of Carlsson and Van Dar(t883). Today, the Morris and Shin
(1998) model is considered the most important se.g@meration model. It lays the groundwork
for their subsequent models, and for nearly evéngroone that followed. The other models ref-
erenced in this thesis, such as those of Metz (280@ Chelli and Della Posta (2007), all refer to
it or to one of its extensions. The Morris and S{1i898) model is not only relevant to currency
crises — it can be used for several crises, sudelaiscrisis.

In contrast to Obstfeld’s (1996) model describe€hapter 2.3.1, which assumes perfect infor-
mation, Morris and Shin’s (1998) assumes incomplgfiamation. In Obstfeld’s model, perfect
information leads to multi equilibria, whereas hretMorris and Shin’s, imperfect information

leads to a unique equilibrium. The main differetiues lies in information structure. Morris and
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Shin (1998) replace the common knowledge of OlbsifEd96) with the concept of noisy private
signal$®. This means that every agent receives noisy irdtion about the true fundamentals of
the economy. The addition of noise to the accurdgtgmation on the fundamentals allows for
small errors in the information. These errors asdified because each agent is likely to receive
and interpret information about the economic fundatals differently. Hence, as the information
is different for everyone, the signal is calledvpte. Agents do not know the beliefs and percep-
tions of the other agents. Furthermore, agentsatamivserve whether the currency is under at-
tack by other agents, making it difficult to coordie attacks. A decision whether or not to attack
the currency is based upon the game’s outline acmsgabenefit analysis by the agents. The de-
tailed workings of this process is the contenthef $ections that follow. By explaining this mod-

el, the thesis will attempt to reduce, whereversfas, the use of formulas.
4.1 The Model

In the Morris and Shin (1998) model, the economg cbuntry is characterized by certain values
for the state of fundamentals which is assumed to be normally distributed betwf,1], indi-
cating6 that is chosen by nature. This means that eacte\a&lb has the same chance of occur-
ring. The model further describes a situation inclvtone country has pegged its own relatively
weak currency to a stronger currency. Therefore cthuntry’s currency is permanently overval-
ued, independent of its economy. This means thiavery state of the fundamentals, the level of
the exchange rate, which is given by e*, is alwaysve the “natural”’ free-floating exchange rate
of f(6). Hence, even if the economy were in the bestiplessondition, the currency would still
be overvalued. This means that the country corgthas to intervene in the foreign-exchange
market in order to maintain the currency peg. Farmtiore, a higher value éfreflects stronger

fundamentals, indicating that f is increasin@.in

The model considers two rational “players,” bottwdiom take action according to a cost-benefit
analysis. On the one hand, we have the governnseatpdayer, which has the option of defend-
ing or abandoning the peg. On the other, we hasenéinuum of speculators who have the op-
tion of either attacking the currency, or refragiinom attacking the currency. How the players

act depends on the information they receive. Thegonent is able to observe the actual state of

13 Note that Morris and Shin (1998) do not mentiorowtansmits the information. Furthermore, no pulsifor-
mation is incorporated into the model.



fundamental® and the number of speculators attacking the cayrdirectly. The group of spec-
ulators on the other hand cannot obséndirectly. The only information each speculatoriind
vidually receives is a unique noisy private signalhe noisy signal x contains imperfect infor-
mation about the actual state of fundamerfiailBherefore, the noisy signal x is uniformly drawn
from the interval §-¢, 6+¢], whereg indicates noise. The noise parametés considered to be
small though greater than zero. Every signal initbherval p-¢, 6+¢] has the same chance of oc-
curring. Signal x is the only signal received beg gpeculators, which means they do not have
common knowledge about the economic fundamentaswveder, they do have common
knowledge about the distribution of the signal keTspeculators know that each signal x has the
same chance of occurring and that it lies withm ithterval p-¢, 0+¢]. This makes it impossible
for a speculator to estimate the signals the ’tpeculators receive. Furthermore, the true state of
the fundamental8 cannot be perfectly determined.

Having described the information structure of tlaeng, the player’s payoff structure has to be
explained. A speculator who decides to attack thieeacy has to sell short. Associated with sell-
ing short is transaction cost t, which is fixed asdjreater than zero. If a speculator decides to
sell short and the government abandons the curneegythe payoff for the speculator is a fall in
the exchange rate minus the transaction &jst:f(0) - t. If the government defends the currency
peg, the speculator achieves no capital gain baitdv@ay the transaction cost t. In this case the
payoff would be -t. If the speculator decides moattack, the payoff is zero. Already at this point
a problem becomes visible. As speculators canne¢robf directly, they are not able to deter-
mine their actual payoff in the case where the gawent abandons the currency peg. Therefore,
as is shown later in this thesis, speculators havmake their calculations using an expected
payoff based upon their private signal x.

The government’s payoff structure is derived frdma value v, which is greater than zesbde-
fending the exchange rate at the pegged levellanddst entitled. The cost of defending the cur-
rency peg depends on the state of the fundamehtalsl the proportion of speculators attacking
the currencyn, with o ranging from [0,1]. Hence, the cost of maintainthg currency peg is
c(a,0). The cost ds continuous, and is positively related to thepation of speculators attack-
ing the currency, and negatively to the state ef ftimdamentals. Consequently, defending the

exchange rate results in a payoff of v e,8]. On the other hand, abandoning the exchange rate
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leads to a payoff of zero. As a result of the manmevhich the game is arranged, the govern-
ment is able to observweand6. Hence, the government can directly calculatevdiae of vand

so determine whether it is profitable to defend ékehange rate or not. Figure 4 illustrates the
cost and benefit to the government of maintainimg ¢urrency peg. In Figure 5, the managed
exchange rate and the exchange rate in the absémtervention as a function of fundamentals

are presented.

c(e,0)

e*

c(1,6) e*-t

0 —
0 o6 1
Figure 4: Figure 5:
“Cost and benefit to the government in Maintaining “The managedtenge rate and the exchange
the currency Peg”. (Morris & Shin, 1998, p. 589) rate in the absence of intervention as a functfon o

the state of thadamentals”

(Morris & Shin, 18%. 589)
Figure 4 shows that if the fundamentals are invtbest state, namely zero, the cost of defending
the currency is so high that it exceeds the vajieven if no speculators attack. In this case ¢(0,0
> v. The other extreme case is if all speculat@side to attack the currency. In this case, not
even the soundest fundamentals would justify thet 0b defending the currency, illustrated by
c(1,1) > v. The interesting point & At this point, in the absence of any speculasiging, the
government is indifferent to defending or abandgrtime peg. This means that the cost of main-
taining the peg is equal to value of defendingpkg, hence c(8) = v. Therefore, i <8, the
cost of defending the currency always exceeds #hgey even in absence of attacking specula-

tors.
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Figure 5 illustrates the payoff for the speculatdfshe fundamentals are in the best state, the
floating exchange rate is so high and close tditeel exchange rate e* that the transaction cost t
outweighs any profit from the deprecation of therency after the government abandons the peg.
Hence, e* - f(1) < t. As a result, there has taleat which the speculator is indifferent to either

attacking or refraining from attacking the currentiie point that solves the equatio6)f€ e* - t

is 6. At this point, the floating exchange rate is dqaahe fixed exchange rate minus the trans-

action cost. Accordingly, for every< 8, the speculator would receive a profit and is theeef

willing to attack. For every > 6, the floating exchange rate is sufficiently highprevent any

positive payoff for the speculator.

In a manner similar to the Obstfeld (1996) mode, fundamentals can be divided into three dif-
ferent regions. The analysis of figures 4 and Sashthat there is an interval [@] at which the

government has no reason to defend the curren@reidre, the currency can be considered un-

stable for every € [0, 8]. The next obvious interval lies betweeh [L]. Here the speculators do
have the power to force the government to abanidemég, although this is highly unlikely. The
resulting deprecation of the currency would be malkthat they could not pay off the cost of
attacking the currency. Hence, the rational denisiot to attack is the dominant strategy. For
every® € [0, 1], the currency is considered stable. The Iadtraost interesting interval lies be-
tween D, 8]. When lies within this interval, the currency is consiglét‘ripe for attack.” For the
government, the value of defending the exchangeisagreater than the cost, under the assump-
tion of a small number of speculators are attackinghis case, v > a( 6), which means that the
government will maintain the peg. The governmentitingness to defend the currency could
justify the decision of a speculator to refrainnfrattacking. However, if all the speculators de-
cide to attack the currency, the cost of defendigcurrency becomes too high, resulting in v <
c(a, 0), which leads to a decrease in the exchange Fateeveryd within the interval §), 6], the
speculator will make a positive profit if the gomerent abandons the peg. In order to force the
government, in this interval, to abandon the pdficsent speculators are required. If the specula-

tor believes that the currency peg will be abandpa#tiacking the currency is the rational action.

If, as in the Obstfeld (1996) model, perfect infatran and common knowledge about the true

state of the fundamentals is considered, the “fgpeattack” interval would produce multiple
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equilibria due to the self-fulfilling nature of trepeculators’ beliefs. However, in Morris and
Shin’s (1998) model, only imperfect information &tsi, which changes the outcome of the game

in a unique manner.
4.2 A Game with Imperfect Information of Fundamentds

The game with imperfect information follows the nabdescriptions above. Additionally, Morris
and Shin (1998) assume that if speculators ardféneint to either attacking or refraining from
attacking, they will decide not to attack. If thevgrnment is indifferent to either defending the
currency peg or not defending it, the governmeiitatiandon the peg. In this game the specula-
tors move first. The government observes all thiacks and thereafter reacts as described in
Chapter 4.1. As described in the previous sectiothin the “ripe for attack” interval, the num-
ber of speculators attacking the currency is ofartgmce. In order to deduce the government’s
strategy whether or not to abandon the currencyitiaal proportion of speculators is needed that
inevitably leads to a drop of the peg at stat€his proportion Morris and Shin (1998) call “crit
cal mass” and it is denoted bya(If the state of the fundamentals is in the uplstanterval, no
speculator is needed in order to bring down théhamge rate and & = 0. If 6 > 6, a@) is the
value of the critical mass needed for the governrteebe indifferent to abandoning or maintain-
ing the peg. Hence, §(is the value ofr which solves the equationog() = v. Figure 6 illus-

trates the behavior of the functior®p(which is strictly increasing if.

a(o)

1

a(o)

0

0 0 1

Figure 6:“The proportion of speculators whose skalés are sufficient to induce depreciation exggeéss a function of the
fundamentals” (Morris & Shin, 1998, p. 591)
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The “unique optimal strategy” for the governmentasabandon the exchange rate if the number

of speculators is greater or equal to the criticass. That is, i > a@).

Having derived the strategy of the government,sipeculators’ strategy has to be characterized.
For a given profile of strategies of the specukstofx) denotes the number of speculators who
attack the currency by a given signal x, witlbeing the aggregate selling strategy. Therefore,
s@®, n) describes the number of speculators attackingctineency when the state of the funda-
mentals is® and the aggregate selling strategy of the curremay A(n) describes the case in
which the government abandons the currency pegeifidators follow strategy. Therefore, the

government will abandon the peg ifA = {0] s, =) = a@)}.

This results in the actual payoff for an individusdeculator attacking the currency, which is
similar to the speculators’ payoff structure in @tea 4.1. The payoff at the steieand, given

short sales of, is denoted as b(n):

e*f(0)-t  ifd € A(n)

h(6,m) = { 4 D & A(x)

As mentioned above, the problem is that the spemutannot observe, but has to refer to the
private signal x. The speculator knows that thealcstate of the fundamentdlsmust lie some-
where in the interval [%; x+¢]. The expected payoff for attacking the curreregnt changes the

equation h, =) conditionally at the signal x. This results inxuf):

u(x,m)

1 x+e
= —f h(0,m)d6
2¢e x—¢

1
= _U (er—f(6))do|—t
2¢ A (m)N[x—g,x+e]
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Given a speculator’s private signal x and the agpaped selling strategy u(x), in order to obtain
the expected payoff for attacking the currency,dpeculator has to consider which state of the
fundamentals is likely to be true. In addition, thgeculator considers what other speculators
might have received as signals. Thereafter, theudg®r calculates for all possible states of the
fundamentals the payoff for attacking the curreh(® n). In the last step “the speculator sum-
mates those payoffs and averages them over alipp@states of the fundamentals given the re-

ceived signal” (Mutgeert, 2013, p. 34).

By taking into account the fact that a speculator ensure a secure payoff of zero by not attack-
ing the currency, the rational decision conditiooalthe signal x depends on whether or not the
equation u(x) is positive. A speculator will attack the currgncn(x) = 1 when u(xg) > 0, and

not attack ift(x) = 0 whenever u(xg) < 0.
4.3 Unique Equilibrium

With the set-up of the game and the strategietif players having been derived, the main re-
sult of the Morris and Shin (1998) paper can besgmied. This is effected in a brief manner in
order to avoid repetition and an excess of formudistheorems and lemmata that follow in this

section are directly related to the insights detivethe previous sections of the chapter, 4.

The theorem that has to be proven in order to m®duunique equilibrium is stated as follows:
“There is a uniqu®* such that in any equilibrium of the game with ienfect information, the

government abandons the currency peg if and oh\<i®*” (Morris & Shin, 1998, p. 592).

The proof of this theorem is presented in threenb@ta. The first lemma deals with the specula-
tors’ decisions whether or not to attack the curyeare strategic complemetitsThe second
lemma refers to the payoff for the speculators. pagoffs are proven to decrease if the funda-
mentals become stronger. Hence, if the fundameatalstrong, the payoff for attacking the cur-
rency is lower. This reflects the resistance ofdbgernment in defending the peg if the funda-
mentals are bettér.The third lemma is crucial to understanding thi&jue equilibrium. Morris
and Shin (1998) prove that in a game with imperiefdrmation there is a unique critical value

x*, in terms of which a speculator attacks if amdyaf the private signal x is below the critical

¥ The first lemma is presented in detail in Mornisi&hin (1998, p. 592).
> The proof for lemma two is presented in the appetwMorris and Shin (1998, pp. 596-597).
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value. The reason the speculator only attackseifstgnal x is below x*, is that x* represents the
value that makes a speculator indifferent to eitttacking or refraining from attacking the cur-
rency. Therefore, if the speculator wants to obtapositive profit, he or she only attacks if x <
x*. Hence, x* is the solution for u(X,.) = 0. As a direct result, Morris and Shin (1998) able

to replace the aggregate selling-strategy profileith the aggregated trigger functigp. The
function/,, determines that all speculators act alike. Ifrtipeivate signal x is below the critical
value x*, they attack the currency; and if thegral is above x* they do not attack. This can be
demonstrated by the equation below in which 1 gts attacking the currency and 0 refraining
from attacking®.

1ifx <x*
0ifx>x*

L (0) = |

After derivingl,,, the aggregate selling strategy of the currencgn be replaced, changing the
equation «, nr) from Chapter 4.2 to 8(I,.). This makes it possible to define the proporidn
speculators attacking the currency at a gieas displayed in the equation below (sourced from
Morris & Shin, 1998, p. 593).

(1 iff < x*—¢

1 1

2 207

s(0,1..) = < e
ifx*—e=0<x*+¢

0 iff@ = x* + ¢.

As can be seen in this equation, if the economddmentals are in such a ruinous condition that
0 < x* - ¢ is true, no speculator will receive a signal x\aba*. Hence, every speculator will
attack the currency, resulting irds(,.) = 1. The opposite is true if the economic fundataks

are in excellent shape, illustratedth® x* + €. In this case, no speculator will attack, resgliim

s@®, I..) = 0. The interesting option arises if the stdtthe fundamentals lies within the range x*
- £ <0 <x* + &. In this case, some speculators will receive aadigbove the critical value and

some a signal below the critical value.

'8 The derivation of x* is presented in Morris andrs{1998, pp. 592-593).
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As a result of this analysis, the number of spaowaattacking the currency can be determined;
s@, I,..) decreases with risingy while, on the other hand, as mentioned in Chaprthe criti-
cal mass &) of speculators needed in order to force the gowent to abandon the peg increas-
ing in 6. In addition, it is clear that x* has to be of Iy value tha® - €. This has to be the case
because x* is a switching point between attacking aot attacking. If x* were a value lower
than@ - ¢, attacking the currency would be the dominanttetya Therefore, 8(1,.) and ag)
can only cross each other once. This intersecBotefined a®* and is the turning point that
distinguishes a successful from an unsuccessfulutgteve attack. As a result, the government
abandons the currency peg i6.sl,.) > a@), which is the case if and onlyff< 6*. On the con-
trary, the government maintains the currency pegfifl,.) < a@), and if and only ifo > 6*.
This then proves Morris and Shin’s (1998) theorem.

Figure 7 below illustrates this set of facts. As t& perceived, the economic-fundamental value
0* is the point at which $( I,.,) and @) cross each other. Therefore, the valtiesseperates the
fundamentals into two regions. In the one regibie, talues of the fundamentals definitely lead
to a collapse of the currency; while in the othiee, values of the fundamentals are strong enough

to secure the currency.

+— - 0

0 X*— € 6* x*+€ 1

Figure 7: “The derivation of the cutoff point fdre state of fundamentals at which the equilibritnorssales are equal to the
short sales which induce depreciation” (Morris &ir1998, p. 594)
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4.4 Policy Implications

In their work, Morris and Shin (1998) identify tler@olicy implications which have a direct ef-
fect on the occurrence of currency crises. Thagtttiorward implication is that an increase in
transaction cost has a direct influence on theegiyaof the speculators. By increasing the trans-
action cost, the expected payoff for a speculatiacking the currency is directly reduced. As a
result, fewer speculators will expect a positivggsg which leads to fewer speculators attacking
the currency at the same state of the fundamefitais.fact is displayed in Figure 7 by a shift of
s@, I,..) to the left, and consequently to a decreasedrv#itued*. Therefore, according to Morris

and Shin (1998), an increase in the transactionpresents currency crises.

The next implication refers to the aggregated vealt the international flow of “hot money,” as
well as increasing the total number of speculatarsincrease in aggregated wealth has an influ-
ence on the number of speculators needed to fbecgdvernment to abandon the peg. Hence, an
increase of aggregated wealth decreases the tntass ). This is the case because the gov-
ernment’s decision to either abandon or maintagndirrency peg is based on the absolute level
of short sales. If each speculator owns more wetdther speculators are needed to achieve the
same number of short sales. This is illustrateBigure 7 by a downward shift of thebafunc-
tion. The downward shift of &) leads to an increase 6f, which increases the range of funda-
mentals in which the government could abandon tineency peg. Therefore, under certain con-

ditions, capital controls could be uséful

The most important implication refers to informatistructure. Especially in turbulent times,
Morris and Shin (1998) suggest an important rolepiablic announcements and transparency to
the public. Such a public announcement should redtoth in the fundamentals and reduce the

risk of speculators attacking the currency.

The problem is to incorporate the public announcenrgo the Morris and Shin (1998) model.
Since there is no space for a simple public sigmablic information would have to be incorpo-
rated into the private signal x. Yet this coulddhallenging. Other models, such as the later Mor-
ris and Shin (1999b) and the Metz (2002) model,kweith public and private signals. Further-

" Whether capital controls are useful or not depesidsgly on the level of noise in the private imhation and on
transparency. More information can be found in Noand Shin (1998, p. 596).



more, whether transparency always leads to a redaegency crisis is investigated with the
Metz (2002) model.

The next chapter comprises a review of the Momid §hin (1998) model, and a comparison
with the Obstfeld (1996) model.

5. Critical Review of the Morris and Shin Model

The Morris and Shin (1998) model presented in Giraptgenerated several new insights into
currency crises by introducing the concept of gevaoisy signals. Their model inspired several
researchers to develop new models, increasing laugel of currency crises. In order to fully
understand the novelty of Morris and Shin’s (198®)del, below it is compared with Obstfeld’s
(1996) model. Thereatfter, critical thoughts and ownts of other researchers on the Morris and
Shin (1998) model are presented. Finally, the Moand Shin (1999b) model is briefly investi-
gated.

5.1. Comparison of Obstfeld (1996) and Morris and Ign (1998)

The main difference between the models lies, agiored above, in their information structure.
In Obstfeld’s (1996) model, public information abadhe state of the fundamentals is available.
This public information is considered transparemd available to everyone, and hence is com-
mon knowledge, which leads to multiple equilibdia.Morris and Shin’s (1998) model, infor-
mation for speculators is based on private noiggas about the state of the fundamentals. That
is, the information is not transparent. With imgetfinformation the global game always produc-
es a unique equilibrium. Furthermore, by refermmly to private noisy information, Morris and
Shin (1998) reduce the number of classificationfuntlamentals. In the Obstfeld (1996) model,
which includes common knowledge, there exist tidiéerent types of outcomes of a game, a
tripartite classification; whereas in the Morrigdaé®hin (1998) model, there exists only a two-part
classification of the fundamentals. If the fundataénare below or equal &, the currency will

collapse; if the fundamentals are abé&%gthe currency will hold.
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Furthermore, the perfectly homogenous informatibthe Obstfeld (1996) model leads to rea-
sonable outcomes: either attacking or refrainimgnfrdoing so. The heterogeneous imperfect in-
formation of the Morris and Shin (1998) model letalsinreasonable behavior. As can be seen in
Figure 7, the number of speculators attacking ligedecreases with improving fundamentals.
Even after the turning point &f, there are still some speculators who attackdiweency even

though the endeavor is hopeless.

The final difference lies with the fundamentals ahd manner of thinking about them. In the

Morris and Shin (1998) model, the state of the Amdntals is drawn from nature. Furthermore,
the state of the fundamentals determines the iatenvwhich the private signals are spread.
Therefore, the state of the fundamentals deterntimesnaintenance or collapse of the currency,
because speculators base their decision of whetheot to attack on the private signal (Mut-

geert, 2013). This view of fundamentals, in whible state of the fundamentals is intrinsic to
whether or not an attack will be successful or ighared by Morris and Shin (1998), Obstfeld
(1996) and the first-generation models. The difieeewith regard to the Obstfeld (1996) model

is that it assumes a market mood, which can leagéculative attacks.

As can be appreciated, information structure iiatuo the outcome of the model. Comparing
the models reveals that they both capture some pérthe reality. Morris and Shin’s (1998)
model captures the fact that agents decode themateon individually and derive their own per-
ception. Obstfeld’s (1996) model mirrors the rearh by reflecting public information from
state authorities, the media, and experts. ThisMedris and Shin to incorporate the new
thoughts presented in Chapter 5.3.

5.2 Review of Morris and Shin (1998)

Morris and Shin’s (1998) model has been influenhaseveral subdisciplines of economics that
involve speculation. The model has been in thedadfiattention for many researchers who have
pointed out several deficiencies. Following Mutg€2013), some of these thoughts are present-
ed below.

The Morris and Shin (1998) model is merely a oneggegame that does not incorporate the
ability of agents to learn. Speculators are onlgvatd to decide once, and simultaneously. Das-

gupta (2000) and Corsetti et al. (2004) therefao®iiporate strategic interaction in their models.
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Dasgupta (2000) introduces a multi-agent sequectiaice model in which speculators who de-
cide later show herd behavior, following the spataris who decided earlier. Corsetti et al.
(2004) investigate the impact large investors havehe behavior of a group of small investors.
In their work, the group of small investors takéi@c after the large investor, which allows them
to observe the behavior of the latter. Their ressittow that, depending on the noise in the private
signal, the large investor is able to influence gineup of small investors. This is in line with
Jeanne (2000) who highlights the danger of bigersynanipulating other players by means of

their actions.

Another deficit of the Morris and Shin (1998) modelthat it does not properly reflect the de-
fense opportunities of the government. In their elpthe government is not able to influence the
decision making of the speculators. Daniéls, Jageat,Klaassen (2011) allow the government to
threaten speculators with an increase in inteedstr By introducing this threat, the incentive for
the government to defend the currency attack ise®aWith an increase in the interest rate, the
government will be willing to use more capital tefehd the currency and recapitalize itself. Ac-
cording to Daniéls et al. (2011), this option makpsculation riskier and leads to less specula-

tion if the fundamentals are strong.

The final criticism presented here is that Mormsl &hin’s (1998) model does not allow for fluc-
tuations in the fixed exchange rate. As Cukiern@aaldstein, and Spiegel (2004) indicate, the
type of exchange-rate regime that is in place hlB® an impact on the occurrence of currency

crises.

These critical thoughts demonstrate that in evesgehthere are opportunities for improvement.
Even Morris and Shin acknowledge the shortcomirighe&r model on several points. With this

in mind, in their later models they incorporateffedent insights, as presented below.
5.3 The Morris and Shin Extensions (1999b, 2000)

The information structure of the Morris and Shi®4&8) model, with merely one private noisy
signal, does not appear to capture the diversiipfofmation available to market participants. In
reality, market participants do not obtain thefiormation from only one state authority, such as
the central bank. In fact, they receive the infarorafrom many different sources besides state

authorities, such as “news wire services, in-haasearch, leaks from official sources, as well as
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the press and broadcaster” (Morris & Shin, 1999&23®2). This being the case, uniformity of
information should not be expected (Mutgeert, 2013)

In order to take the diverse nature of informatioto account, Morris and Shin (1999b, 2000)
modified their 1998 model, allowing for public aglas private noisy information. Public in-
formation is transmitted by state authorities sashthe central bank, the government or other
policy makers. In the most cases, public infornrateoconsidered common knowledge, although
the degree of noise present means that in spesitfiations the public signal is not common
knowledge. On the other hand, there is privatermédion, which each speculator receives indi-
vidually and which is not observable to other spegous. Private information can be obtained
from sources other than state authorities, sudhoasthe media or experts. By allowing for both
a private and a public noisy signal, Morris andnSti999b, 2000) expose their model to a more
diverse information structure. Therefore, insigfitam Obstfeld (1996) and Morris and Shin
(1998) can be combined and the analysis is agan tpself-fulfilling aspects.

Although the Morris and Shin (1999b) model was giesd to analyze debt pricing, it has been
modified and used by several researchers to explaiency crises. One of these is Metz (2002),

whose model is the focus of the next chapter.

6 Metz (2002): Private and Public Information in &If-fulfilling

Currency Crises

As stated in the previous chapter, the Metz (200@)el draws on the Morris and Shin (1999b,
2000) models. The basic model of Metz (2002) chadeferred to as simple; however, by in-
corporating noisy private information as well assy@ublic information, the information struc-
ture is far more complex than in the Morris andnSi998) model described in Chapter 4. In
order to provide noisy information, two new varibthat measure the precision of information
are introduced. With the implementation of the fwecision variables, one for the private and
one for the public signal, the analysis becomeserdetailed and complex, and a minor change in
the precision of a signal results in various chargestrategy curves and the outcome of the

game. The goal of the research is to analyze tpédations of information dissemination on
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currency crises in a second-generation model veitffslfilling expectations. In order not to go
astray, the presentation of the model focuses @emthin messages, bearing in mind that the next
step of the thesis is to incorporate cultural ihggIn addition, the thesis avoids repeating gen-
eral definitions that have already been explaimetthé chapter on Morris and Shin’s (1998) mod-

el.
6.1 The Model

The Metz (2002) model considers a small open ecgnaeithh two rational players, both of whom
base their decisions on cost-benefit analyzes.stdte of the fundamentals is again characterized
by the value, with a high value fof indicating sound fundamentals, and a low value faa-
damentals. The first player is the central bank, dtate authority transmitting the public infor-
mation, which has pegged the exchange rate ofdhetry at a certain parity. The second player
is a continuum of risk-neutral speculators in tbeefgn-exchange market, indicated by the inter-
val [0,1]. Each speculator possesses one uniteottinrency. The speculator can either short-sell
his or her unit, that is, attack the currency,adrain from attacking. If the currency attack i€su
cessful, the speculator receives a fixed payofdD; 012 Each transaction on the market is asso-
ciated with a transaction cost t, t > 0, reducimg payoff D. The transaction cost t, unlike in the
Morris and Shin (1998) model, incorporates the radrtransaction cost as well as the interest
rate differential in the countries involved. In erdo allow for attacks on the currency, the trans-
action cost is kept low, t < D. Therefore, the onte for a speculator attacking the currency is
either D - t, if the attack is successful, or 4hé attack is unsuccessful. The payoff for a sigecu

tor who does not attack is 0. Furthermore, the q@rogn of attacking speculators is denoted by .

On the other side is the central bank. The Met®2Z2@nodel does not incorporate welfare con-
siderations for the central bank, so the centrakbaill defend the currency peg as long as its
international reserves are above a certain criteadl. This critical level depends on the central
bank’s evaluation of the fundamental state of tbenemy6. Hence, if the fundamentals are

sound, the central bank would be willing to defémel currency peg even if it requires the use of
large amounts of international reserves. If, howetlee state of the fundamentals is poor, the

central bank will abandon the currency peg rel&ivpiickly. Furthermore, in accordance with

8 Metz (2002) assumes a fixed payoff D for reasdrsmoplicity. The actual payoff for a successfubak is still
the difference between the fixed exchange ratetamdecrease in fundamentals.



other second-generation currency-crisis models, assumed that the cost of defending the cur-
rency peg increases with an increase in the prigmodf speculators attacking |, and decreases
with increases i. The Metz (2002) model simplifies the scenario asderts that the currency

peg will be defended if | € and abandoned ifx 6.

The structure of the game between the continuuapetulators and the central bank is described
in what follows. Nature randomly selects the stdtthe economic fundamentalsaccording to a
uniform distribution over the real line, which i agreement with Hartigan (1983). The central
bank can observe the true valuéddafirectly, whereas the speculators cannot. Havorgedo, the
central bank transmits the public signal y. Thisnpases the economic fundamenéahnd a

noise parameter v, denoted as § = v. Furthermore, the noise parameter is distethutormally
with a mean of zero and a varianc%pWhich leads to the notation~vN(0,§), with E(wW) = 0
so that the noise parameter is independent ofrtizeeconomic fundamental. The lower the vari-

ancei, or the higher the value af the more precise the public signal y will be. Magiablea is
hence considered the precision of the public in&drom. The variancé represents the monetary

policy measurements of the central bank. Tha}; explains, for instance, the prohibiting or pub-
lishing of statistical data, and the tolerance ferlty or preliminary statistics published by the

. 1 . .
central bank. In a more general manner, a h|ghevafl&+ represents a risky policy measurement,

whereas a low value %fensures that the signal y is close to the truddorentab. The central

bank is able to choose the precisb®foreit knows what is. Thereafter, the variance stays con-
stant. Metz (2002) argues that this is plausibleabse the central bank’s communication policy
reflects institutions, which, in accordance to V&lithson (2000), cannot be changed easily or
quickly. Furthermore, the central bank has to imf@peculators about the chosen policy meas-
urements. Hence, the speculators will obtain theevafa and thereby know if the central bank

has chosen a risky or a safe strategy. After #wesmission of the signal y, the information be-

comes common knowledge to all market participants.

In addition to the common public signal y, eachcsegtor i individually receives a noisy private

signalx;, which represents the unknown state of the econdumdamentals. The private signal

x; iIs noted ag; =0 +¢;, with¢g; ~ N(O,%), B > 0. In accordance with the public signal, theseoi
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value of the private signal is to be normally disited with a mean of zero and a precisiof.of
Furthermore, the noise parametersf the private signal are supposed to be indeperafesach
other and of the state of fundamentals. HencggB(= O for i# j and E§;0) = 0. Following the
assumptions of the public signal, the noise pararsedf the private signal are also common
knowledge to all speculators. However, as longhasprecisiorp of the private signal is finite,
private signals can differ from each other anddfee speculators cannot know the signal re-
ceived by other speculators. Consequently, themnmdtion set of each speculator i is based on the
public signal and the private signal, and can b&ew asl; = (y, x;). Based upon the information
setl;, all speculators simultaneously have to decidethdreor not to attack the currency. The
central bank, on the other hand, then observegrbgortion of speculators attacking the peg |

and thereafter decides whether or not to abandopel.

In order to derive the unique equilibrium, it isgortant to understand the common knowledge
parts of the game. These are as follows: payof€d3t t, the public signal y, and the precision
parameters. andp. The true state of the fundamertialould become common knowledge too. If
the public signal becomes infinitely precise; oo, the variance would become so small that the
public signal y transmits only the true state ofdamentals. If the fundamental vakubecomes
common knowledge, the outcome of the game wouldhéesame as in the Obstfeld (1996) mod-
el with complete information, which leads to thipartition of fundamentals and multiple equi-
libria. In contrast, the precision of the privaignal does not lead to multiple equilibria, eveg if

— oo, The reason for this is that even if the privagmal is precise, the true state of the funda-
mentals remains unknown. Therefore, the outcontbefmodel and whether it leads to a unique

or to multiple equilibria depends on the structame precision of the information.

For further analysis, the model is assumed to watk finite values fora andp in order to pre-

ventd becoming common knowledge.
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6.2 Incomplete Information and the Unique Equilibrium

In order to investigate the unique equilibrium loé tgame, certain conditions have to be met. In
accordance with Morris and Shin (1999b, 2000) dteing is assumed:

2
“If private information is sufficiently precise @ive to public information, i.} >‘2"—n, there ex-

ists a unique equilibrium. It consists of a uniquadue of the fundamental indéx, up to which
the central bank always abandons the peg, andcuemnalue of the signal x*, such that every

speculator who receives a signal lower than x*cktahe currency peg.” (Metz, 2012, p. 89)

The logic behind these assumptions is similar & ¢t the Morris and Shin (1998) model. There
exists a unique valug= 6* which represents the point at which the centeailbis indifferent to
either maintaining and abandoning the peg, dubé@assumption that the central bank abandons
the peg ifo < 6*; and a unique value x = x* at which the speculatare indifferent to either at-
tacking or not attacking. Hence, if all speculateith a lower value than x* decide to attack, this

would lead to the outcome 16* and consequently to the central bank abandomiagtirrency.

In order to derive the equilibrium under the asstiomp >§, the values 06* and x* have to
be obtained. As a result of the noise parametenglmaturally distributed, the conditional distri-
bution of has to be normally distributed in the private auodblic information too. Therefore,
the expected value of the unknown fundamental vafudne economy conditional on player ’s
information is given as:

E(OI1) = S5y +sx = 0°(x)

with variance:

1
Var(@l]l-) = m.

The posterior expectatidf (x;) is the weighted average of the information spetouli receives.
If the precision of the public informatiom increases, the public signal y becomes more im-
portant. On the other hand, if the precision of phgate signaP increases, the private signal

becomes more important. Following, the indifferecceve of the speculators is presented. To
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this end, the public signal y is removed from thalgsis — since it is common knowledge to all
participants, it is not responsible for varying aeior of speculators.

The speculator has two options: either attack tireeacy or refrain from doing so. The specula-
tor decides by a simple cost-benefit analysis wéretie value of not attacking is greater than an
uncertain payoff and the transaction cost. The aaséhich the speculator is indifferent to both

options is represented as follows:
0 = D * Prob(attack successful|x) —t

Whether an attack is successful depends on thenagtithe central bank. The central bank will
abandon the peg if the fundamentals are below valdq6*. This changes the equation above,

with @ denoting the cumulated normal density, to:
t =D * Prob(0 < 6*|x)

6* — E(6|x)

JVar(0|x

t=Dx*®(

t=D*¢(,/a+,6’(9*—aiﬁy—af_ﬁx>)

With the scenario in which the speculator is irefidéint to each of the option having been derived,
the options of the central bank have to be modédikd.central bank is indifferent to either aban-
doning or defending the peg if the proportion déaeking speculators | equals This proportion
is given for all speculators who receive a privsignal smaller or equal to X* Therefore, the

situation in which the central bank is indifferemain be described as follows:
[ = Prob (x < x*|0)

x*—E(0]x)

(,/Var(elx) )
= o/Bx" - 6))

19 Sincee is assumed to be independenfothe probability that one speculator observessgtiee x* corresponds to
the proportion of speculators receiving a valug*of



With the equations above, the indifference cunastlie speculators;>?(8), and the central
bank,x“E(6), can be modeled:
xSB(9)=a+,6’ a Ja+p

0——y—

o1 ()
5 9T 8 D

1
xB(@)=—=o71(O)+0
VB
The unique equilibrium can then be determined a&sitiersection point of the indifference
curves. The equilibrium value 6fis determined as function of the payoff and casameters D
and t, of the precision variablesandf, and of the public signal’'s value y, as is obskelede-
low:

while x* can be obtained from equati®f? (8). Figure 8 illustrates the unique equilibrium.

T :z:CB(G)

Figure 8: “Determination of the unique equilibriuMetz, 2002, p. 74)
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From Figure 8, we can observe that the triggertpainwhich the players switch their actions, is
(6*, x*). All speculators receiving a signal below will choose to attack as a dominant strategy,
while all speculators receiving a signal above xH wot attack. The central bank reacts in a
similar manner. If the state of the fundamentaltowger than6*, it will abandon the currency

peg; while if the state of the fundamentals is &3y it will defend the peff.

The uniqueness of the equilibrium illustrated igu¥e 8 depends strongly on the assumption that

2
B >:—n. This is the case if one indifference curve rursersteeply than the other throughout the

entire range of possible values. If the assumpteomot be held, the outcome shown in Figure 9

OCCurs.

z¢B(6)

zSP(())

Figure 9: “Multiple equilibria” (Metz, 2012, p. 94)

2
As can be observed in Figure 9, if the assumﬁiien?—n is not met, the game will have multiple,

in this case three, equilibria as the outcome. ®at unique equilibrium can only be sustained if

private information is precise in relation to pebihformation. Hence, a decline fhor an in-

20 As Metz (2002) notes, it is important to understérat the values x* anit are derived from the common
knowledge of all players. Hence, the equilibrium && determined before the agents receive thairrmtion. For
further insights, see Metz (2002, p. 73).



2
crease irn may lead to multiple equilibria. The relatiﬁrp‘;—n and the outcome of the number of

equilibria are presented in Figure 10.

multiple equilibria

unique equilibrium

Figure 10: “Regions of unique and multiple equilid(Metz, 2002, p. 82)

As can be observed in Figure 108ifleclines and: stays constant, speculators are less able to
coordinate their actions based on the precisiop. dtherefore, multiple equilibria are likely to
occur. In the extreme case [phpproaching zero, the private information fallsrsland the out-
come of the game would be determined solely bypiliglic signal, as in the Obstfeld (1996)
model. On the other hand, a decline in the precisfax draws more focus to the private signal,
which makes a unique equilibrium more likely. Ittiee interaction of both precision variables

that determine the number of equilibria and theeetbe outcome of the game.
6.3 Comparative Statistics

The Metz (2002) model describes the influence dmdaditerations each variable causes, with
respect to the likelihood of a currency crisishe tase of a unique equilibrium. The first effect i
that an increase in transaction cost t reducepithieability of a currency crisis. This is in line
with Morris and Shin (1998). Since transaction sdetve a direct effect on the payoff, increasing
transaction costs reduces the payoff and therdfegeprobability of a currency crisis. Conse-

guently, an increase of the payoff D leads to aneiase of the probability of a currency crisis.

47



The second proposition proved is that the pubtioal y negatively influences the probability of
a currency crisis. The reason for this is thatgiér value of the public signal y corresponds with
a higher commonly expected economic state of thedmentals. The higher the expected eco-
nomic state is, the lower the turning paditwill be, resulting in a reduction of fundamentébs
which an attack is successful. The opposite, thaé@ease in the value of the public signal y

leads to an increase in the probability of a cuyeasrisis, also holds.

The next proposition proved concerns the precisiof Due to the great degree of complexity,
the analysis that follows will be kept as simplepassible in order to aid understanding. The de-
gree of precision of the variabeinfluences the equilibrium in three ways. Thetfissits direct
effect on the private signal x. An increasihi¢eads to a higher density of private signals adoun

the mean. The second effect concerns the variahtteedundamental indeX.ar(8|I;) = ai

+B’
and the last refers to the posterior of the stathe fundamentals given by each speculators in-
formation:E(0|I;) = ﬁy + a:;ﬁxi = 6¢(x;)*%. The three effects can be analyzed only by refer-

ring to the net effect. Therefore, the effect angfein the precision value ffhas on the proba-

bility of a currency crisis depends on the turnpant 6* and whether it is above or below the

threshold functiony+;q>‘1(%). If the turning point is larger than the threshadd >

Ja+p

Lt (%) the rising precision of the private signal desemathe probability of a cur-

Ja+p

rency crisis. On the other hand, if the turningnpas smaller than the threshold functi®m,<

y+

1
a+p

y + @1 (%) an increase in the precision of the private digraeases the probability of a

currency crisi€. In order to understand the influenceBoft is essential to investigate the specu-

lators’ decision processes. Speculators desirage their action on the realized but unobservable
state of the fundamentals. Furthermore, specul&two®s that for a given set of fundamentals, it

is possible to force devaluation by pressure altmerder to pressurize the central bank, they
have to coordinate their actions. If they were dblelo so, they could bring the currency peg

down, even with sound fundamentals. The privateai, and consequently, is the infor-

mation that has a direct effect on the coordinatibility of the speculators. In order to achieve

1 The interplay of equations and the consequendwssifor the equilibrium are complex. In additioraitering
equations for the first and second effect, it playsle if the state of the fundamentals is belowtmve the turning
point 6*. For further information, see Metz (2012, pp. B&0).

2 For the mathematical reasoning, see Metz (20028)pand Metz (2012, p. 100).
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similar actions, the information set has to begame. The more precise the information in the
private signal x is, the more narrow the informatill be distributed and will therefore lead to
more similar information. The speculator who reesia highly precise private signal will feel
more confident because he or she can expect ogleetsato receive similar information. In addi-
tion to the direct effect of the signal x, both paland private information sets have an indirect
effect on the coordination process. The higherpiieeision of one signal is, the weightier it will

become in deriving the expected value of the unknfumdamental indek (0]1;).

The effects of precision on the probability of areancy crisis become quite clear. The more pre-

cise the private signal is, the less weight therimiation of the public signal will attain. In caske

sound fundamentals, in whi¢h < y +——o1 (5) and an average precision of the private

Ja+B D
signal, speculators would shy away from attackiagduse the obstacles are too high. However,
if in contrast the precision @fis very high, speculators will ignore public infeation and focus
on private information. Hence, speculators wouldrelse willing to attack if the state of the fun-
damentals were high, so that the risk of a curremisys increases. In case of poor fundamentals
and a low public signal, the reverse holds truaeHspeculators neglect the public information,
which leads to a lower probability of attack.

The final proposition proved deals with the premmsof the valuer. In @ manner similar to the
precision off3, the valueo also influences the equilibrium in three ways. Beeond and third

effects are the same as in the previous case.ifBheffect differs and leads to a different thresh

1

2\ a+p

@t (%) an increase in the precisioncofeads to a higher probability of a currency

old function:y + o1 (%)23. Therefore, if the turning point is larger thae thhresholdf*

1
2a+p

>y+

crisis. On the other hand, if f, the turning poirg, smaller than the threshold} < y +

1
2/ a+p

o1 (g) an increase in the precision of the public sigeatls to a decrease of the proba-

bility of a currency crisis. That is, the effecttiee opposite of th@ case. The public signal is
common knowledge for all speculators and so do¢hawe a direct coordination function such

as private signal x does. As a result, the expilanas$ similar to the second proposition regarding

% For an in-depth explanation how the first effeitfieds from thep analysis, see Metz (2002, p. 80).
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a stronger public signal. If the state of the eecopas soundf* < y + L_op-1 (5) an in-

2./a+B D
crease in the precision af leads to a decrease of the probability. A higiigcise public signal
and a sound state of the fundamentals indicatpeowators that a large number of attackers is
needed. Due to the indirect effect of a precisdipw@ignala, speculators will grant more weight
to the public signal, reducing their ability to edmate. The opposite true holds for poor funda-

mentals.

To summarize the effects afandp: if the fundamentals are in a poor state, the gibdity of a
currency crisis increases with increased precisfahe public information and with lower preci-
sion of the private signal. In case of sound ecandondamentals, the risk of a currency crisis
increases with increased precision of the privaterimation and lower precision of the public

signal.
6.4 Outcome

In contrast to the multiple equilibria model of @fe&l (1996), the Metz (2002) model generates
clear policy advice. First, the transaction cosbilar to Morris and Shin (1998), reduces the
probability of a currency crisis. Second, the sgemthe commonly expected value of the eco-
nomic fundamentals, the less likely a currencyi€rmecomes; and third, merely increasing the
precision of information does not always lead tieisautcomes. In fact, the model generates sit-
uations which oppose the view that a central b&gkilsl always be highly transparent in order to
prevent a currency crisis. Furthermore, Metz (2088)es that in order to provide thorough ad-
vice to the central bank on how to be behave, ¥ogenous conditions which influence the pre-

cision of parameters andf must be discovered.

This thesis would like to continue her thought amake the criticism that, on the topic of curren-
cy crises, the majority of economic research oftamuses on information and the information
structure about the state of the economic fundaaeeand neglects other aspects that might play
a role. Metz (2002) mentioned in her model that pbécy measurement of the central bank,
which is crucial to the precision of the publicrsdj is shaped by institutions. As presented in
Chapter 3, institutions are shaped by the countylaure. Therefore, this thesis argues that cul-
ture, in particular uncertainty avoidance, can bexplanatory factor. Consequently, the follow-

ing chapter of this thesis incorporates the insigi#tined in Chapter into the Metz model. There-
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after, the thesis attempts to predict the outcomnasficertainty avoiding and uncertainty accept-

ing countries.

7 Cultural Effects in the Metz (2002) Model

This chapter introduces one possibility for incogimg a cultural perspective, as outlined in
Chapter 3, into research on currency crises. Thaehaf Metz (2002), presented in the previous
chapter, is used. This model, with its differentiatbetween private and public information and
the comparative statistics generated from it allowloser investigation of the effect of culture.
Maintaining the focus on uncertainty avoidance a&smcept of culture, the Metz (2002) model
allows for a diverse view of countries that aréneatuncertainty avoiding and countries that are
more accepting of uncertainty. Cultures that amdyfancertainty avoiding will try to avoid am-
biguous situations such as currency crises. Thexefbis cultural dimension is of importance
when investigating currency crises, especiallpsfargued in Chapter 3, the degree of a country’s
uncertainty avoidance has an effect on the occoeref currency crises by means of the institu-
tional channel and the behavioral channel. Thesargls affect information structure, as men-
tioned in Chapter 3.6. They influence the encoding transmission of information by state au-
thorities, media and experts, on the one hand,canthe other, influence the manner in which
agents perceive and interpret information and bickvbriteria they choose their actions, the ac-
tions will be determined by their mental modelsd @imus by cultural norméDiMaggio, 1994).

As mentioned throughout the thesis, informationdtire and changes in the precision of infor-
mation are crucial to currency crises and theicomes. Referring to the Metz (2002) model,
culture, especially uncertainty avoidance, couldehan influence on the precision of transmitted

private and public information.
7.1 Cultural Influences on Public Information

In the Metz (2002) model, public information isrtsanitted by the central bank. As she attests in
her introduction, the “the central bank’s commutidcapolicy involves institutions that cannot
be altered easily and quickly” (Metz, 2002, p. 6Id)is assertion is in agreement with Chapter 3,

and with the idea that more embedded institutidmsnge slower. Furthermore, Metz (2002)
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states that the central bank can control the poecisf public information in different ways. The-

se include the economic concepts that are the béasine statistical measurements of the central
bank, whether faulty information is willingly or willingly produced, or whether data has been
taken out of context in order to whitewash theiéssThe central bank can control the amount of

data by prohibiting or allowing the publicationgkliminary or incomplete data.

However, Metz (2002) does not assess the reasotisefdehavior of the central bank. This the-
sis explains the central bank’s information poligymeans of cultural insights and, in addition to
Metz’s assumptions, stresses the importance ofireuind uncertainty avoidance to institutions
such as the central bank. Uncertainty avoidanceimfmence the central bank through both

channels discussed.

The institutional channel has an impact on thegtesf the central bank. As previously stated,
uncertainty-avoiding countries shun ambiguous sdna. One such situation is price instability,
that is, inflation (Mutgeert, 2013). Therefore, thmst important goal of a central bank is to
maintain price stability. In fact, as De Jong (208tates; the degree of uncertainty avoidance of a
country can have a positive effect on the focupece stability of the central bank. In order to
maintain price stability, the central bank has @ocbedible and reliable (Mutgeert, 2013). There-
fore, uncertainty-avoiding countries may implemsinict rules and transparency laws in order to
prevent the exertion of influence, especially frpalicy makers who, for instance, could attempt
to portray the state of the fundamentals more pedjt Hence, having an independent central
bank is of importance for uncertainty-avoiding ctri@s and according to Shimpalee and Breuer
(2006) additionaly reduces the probability of areocy crisis. As a result, the precision of the
public information is likely to be higher. This iis agreement with the insights from Chapter 3,
where it was stated that uncertainty-avoiding coesttend to have stronger, more elaborate and

stricter formal institutions, with the disadvantdbat they are less flexible.

The second impact uncertainty avoidance has isitfiréehe behavioral channel. As with the re-
sults of Inklar and Yang (2012), which present ewmick that companies in high uncertainty-
avoiding countries tend to delay their investmeatisions until the future becomes more pre-
dictable, the members of the central bank could alst differently. De Jong and Van Esch
(2013) investigated the influence of national d#éfgces in culture of two ECB board members

on the ECB policy during the European sovereignt deisis. The results indicate that even
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though the central bank is independent, the behavid actions of its board members depend on
national differences (Mutgeert, 2013). Although thelings of De Jong and Van Esch (2013)
were based on the cultural dimension of power degtaMutgeert (2013) extends this and as-
sumes that uncertainty avoidance plays a role dis Matgeert (2013) states that uncertainty-
avoiding policy makers could be more rule-orierdagéed shy away from the manipulation of
information. Accordingly, Mutgeert (2013) suggestat the central banks of fairly uncertainty-
avoiding countries behave in a more rule-orientated cautious manner and in this manner
transmit more precise information. The oppositeladbr uncertainty-accepting countries. There-
fore, the impact of the behavioral channel is amib that of the institutional channel. A higher
degree of uncertainty avoidance increases thegwecof the public signal through both chan-
nels.

Culture and its dimension of uncertainty avoidaaoe therefore one explanation for the design
of a central bank and its communication policy. leger, public information is not the only sig-
nal the speculators receive. Because public infoamas considered common knowledge in the

Metz (2002) model, a stronger emphasis might badirbto bear on the private signal.
7.2 Cultural Influences on Private Information

In the Metz (2002) model, private information igomnmation that is not common knowledge and
is therefore of special interest. In order to ustard the influence culture could have on private
information, it is important to refer to Cheli abella Posta (2007). Their research concerns the
bias of private information. These results are wiskel investigating the precision of private in-
formation, since every deviation from the true estat fundamentals, or bias, has an effect on

precision.

Unlike the public signal, the private signal is tr@nsmitted by state authorities. Instead, the pri
vate signal is published by other communicatiomaletds, such as by experts, the media, or by
word of mouth. According to Cheli and Della Pos28(7), agents who receive information from
these sources are likely to encounter a bias, wimidreneral leads to a decrease of precision.
Reasons for the bias can be diverse. The most targaand unnoticed actor in this regard is the
media. While the media can pressurize politiciaits writical reports and force them to act ac-

cording to its logic (mediatization, mentioned ihapter 3.6), the opposite can be true too. In
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countries where the press is restricted, policyerakave an extraordinary influence over what
is broadcast. Even in liberal democracies, nevgoisetimes restricted, for instance, in order to
maintain public safety. Furthermore, large compamey lobby and sponsor news in order to
gain benefits. Selected experts who are invitethbymedia to clarify and assess current news, or
to participate in talk shows, also have an infleerna addition, the rather new phenomenon of
fake news may be of importance too. All these examgdactors can influence the media and the

information transmitted, leading to bias or lospEcision.

In addition to influences on the media, the prodsi@ad the audience of news require considera-
tion. Producers of news likely come from a certauttural background and could judge certain
situations in different ways, either more optindatly or more pessimistically. Moreover, the
media has to finance itself. The media has to pblie news in a manner that it appeals to the
audience. In this context, the culture of a coyntspecially the aspect of uncertainty avoidance,

could play a substantial role.

As a result, in uncertainty-avoiding countries, ethshun ambiguous situations, the media and
experts could interpret the economic situation mae skeptical manner. Furthermore, because
uncertainty-avoiding countries are more fearfulthed ambiguous consequences of negative as-
pects of the economy, the media and experts majsftaca greater extent on the negative side of
information provided by state authorities, suchttees central bank, and disregard the positive
aspects of the economy (Mutgeert, 2013). Speculdten receive this biased information and do
not comprehend the entire picture (Mutgeert, 20TBg contrary could be the case in uncertain-
ty-accepting countries. These countries do notdgyrevent every ambiguous situation and there-
fore the media might judge the economic situatioa more balanced manner. Stated differently,
the media might report on the negative aspecth@ttonomy but could do so in a positive, op-

timistic way, focusing on the opportunities thasey which leads to a more balanced perspective.

Besides the effect stated above, uncertainty anoglanay have another effect. Uncertainty-
avoiding countries that shun ambiguous situatiorghtiiry to gather more information. The anx-
lety that the uncertain situation causes may mteivpeculators to gather more information.
Since the Metz (2002) model includes only one @fisource of information, speculators will

gather more information from the media and expd@ite gathering of information due to anxiety

may lead to greater bias and therefore to a logwefision in the private signal. On the other
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hand, the uncertainty-accepting countries do nttdwaw from ambiguous situations. As stated
in Chapter 3.3, the financial system of uncertastgepting countries tends to be a rather mar-
ket-based than a bank-based one. Therefore, spasula uncertainty-accepting countries may
be more experienced in the evaluation of infornmafrom private sources, which could lead to

an increase in the precision of the private infdroma

Finally, it is important to consider who the spextats are. For private and small speculators, the
aspects identified above might be true but ceraiok for large speculatds Large speculators,
perhaps international companies, tend to have twveir experts and research departments creat-
ing their own information. Furthermore, in the oaial professional decision-making process in a
large company, cultural influences could be minediz Nevertheless, these large speculators
may take the country’s cultural traits, especialhcertainty avoidance, into account when at-
tempting to estimate the behavior of other speotdatand in order to derive their own strategy.
Exemplary Chapter 7.4 will model a market sentinfentuncertainty-avoiding and uncertainty-
accepting countries countries, which can be used pgssible reference for strategic business
decisions, additionally it mentions failures ofsttgtrategy. A large speculator with proprietary
information may have an incentive to act and téugrice the other speculators, for instance by
using the media. By manipulating the media, fotanse by lobbying or financing, a large specu-
lator could produce market sentiment which is fabde for him and finally provoke a currency

crisis.

In summary, private information tends in generab&biased. Furthermore, in this thesis it is
assumed that bias in fairly uncertainty-avoidingrtoes is greater, which leads to a decrease in
the precision of the private signal. In comparisdue to more balanced news coverage and expe-
rience in the evaluation of private informatione tbpposite holds true in uncertainty-accepting

countries.

24 Note that the model of Metz (2002) assumes sptmuslaf the same size, all of whom have only orieafrcur-

rency.
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7.3 Uncertainty-avoiding and uncertainty-acceptingCountries in the Metz
(2002) Model

In order to incorporate the insights from Chaptdrahd Chapter 7.2 into the Metz (2002) model,
a new variable c has to be defined. The variabiepeesents cultural effects on the precision of

information. The variable can either increase arei@se the precision.

In chapter 7.1 of this thesis, it was assumed i@e elaborate, rule-orientated institutions, and
the cautious behavior of central bank board memleads to an increase of the precision of pub-

lic information in uncertainty-avoiding countrigdonsequently, in these countries the variance in
public information transforms into?f;. By increasing the denominator, the variance dsas,

leading to a more precise public signal y. On ttieeohand, insights from Chapter 7.2 lead to a

decrease of private information in uncertainty-auag countries. Therefore, the variance of pri-

vate information transforms in?l_—c, which indicates a reduction of precision. In aortteuse the

comparative statistics of the Metz (2002) moded, ¢cbnditional requirement of a unique equilib-

(a+c)?
21

rium has to hold. Therefor€s — c) >

has to be true. If this condition holds, the corapa

tive statistics from the Metz (2002) model suggéisés in fairly uncertainty-avoiding countries,
the information structure leads to a reduced pridibhabf a currency crisis where the fundamen-
tal state of the economy is sound, whereas whéseior it leads to an increased probability of a
currency crisis. If the condition does not hold ttutcome of the game would be a self-fulfilling
multi-equilibria model, as in Obstfeld (1996).

The opposite holds true for uncertainty-acceptiogntries. In these countries, the insights from

Chapter 7.1 lead to relatively reduced precisiothefpublic signal, changing the variance of the
public signal intoai—c. More balanced news coverage and experience inawgy private infor-
mation, as mentioned in chapter 7.2, lead to aergthecise private signal in comparison to un-

certainty avoiding countries. Therefore, the var@anf the private signal increasesgﬁec. Since,

in this casep increases, the condition for a unique equilibrisimould be met. Hence, the com-
parative statistics from the Metz (2002) model ssgg that in fairly uncertainty-accepting coun-

tries, the information structure leads to an inseghprobability of a currency crisis where the
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fundamental state of the economy sound, whereasewhis poor it leads to a reduced probabil-
ity of a currency crisis.

These results are an explanation of why counteastrdifferently to currency crises, though their
economic fundamentals are exactly the same. Thislise with Li and Inclan (2001), who state

that the specific design of an institution might he good for every situation.
7.4 Cultural Influence and Market Sentiment

The insights from Chapter 7.3 can be used in dalevaluate information and to derive a market
sentiments for the different states of the fundamentals icartainty-avoiding and uncertainty-

accepting countries. This type of analysis may Als@onducted by a large or normal speculator
in order to understand the market sentiment anéldp\a strategy. In order to derive the market
sentimento, the probability of a currency crisis as well asights from Chapter 3 are taken as

indicators.

The market sentiment in an uncertainty-avoidingntgucan be modeled as presented below.
Following Chapter 7.3, poor economic fundamentad&l|to an increased probability of a curren-
cy crisis, while sound economic fundamentals lead teduced probability of a currency crisis.
Hence, for poor fundamentals, a negative markeirsent can be expected, and for fairy sound
economic fundamentals, a positive market sentirsantbe expected. Additionally, in Chapter
3.5 it is suggested that in economically prospetouss, inflexible institutions could, in compar-

Ison to uncertainty-accepting countries, hampeneooc growth and therefore again lead to a

negative market sentiment. A graphical illustrati®presented in Figure 11.
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Figure 11: Modeled market sentiment of a uncenaint Figure 12: Modeled ketrsentiment of a uncertainty
avoiding coyntr accepting ctoyn

The opposite holds true for uncertainty-acceptiogntries. As displayed in Figure 12, poor eco-
nomic fundamentals are associated with good maatiment and positive economic data with
a negative market sentiment. Furthermore, in Chn&dfeit is suggested that in times of prosperi-
ty, the flexible institutions and market orientatiof the financial system lead to more innovation

and inventions. Hence, sound economic fundameatgs lead to positive market sentiment.

As a result, the cultural variable, or the degrearwertainty avoidance, plays an important role
in ascertaining the probability of a currency ariand therefore in the expected market sentiment.
Hence, speculators have to take the degree of tanttgravoidance into account when generat-
ing their strategies. Nevertheless, if they dettiveir decision from analysis such as the one
above, they have to be cautious. The pitfalls @s¢hkinds of analysis are that speculators could
stereotype certain cultures and therefore arriteeatvrong conclusions concerning, for instance,
the country’s degree of uncertainty avoidance. Eat&dn of certain situations, such as the ap-
pointment of a risk-accepting board member to #mral bank, could be over- or underestimat-
ed, with severe consequences. If the evaluatioovés- or underestimated, it could lead to a

speculative attack without an economically fundatalereason for it.

58



8 Conclusion

This thesis conducted an extensive literature veaecurrency crises and culture in economics.
The historical development of currency-crisis maedeks been presented as have the functioning
of key currency-crisis models, such as the multildzgria model of Obstfeld (1996), and the
unique equilibrium model of Morris and Shin (199Burthermore, the way culture, or more pre-
cisely uncertainty avoidance, influences institasicand therefore economic outcomes and cur-

rency crises through institutional and behaviorelrmels has been calculated.

By incorporating cultural insights into the MetD() model, presumptions made by Metz could
be explained. Moreover, these insights do not defram Metz’s conclusions. Rather, they sup-
port them by making them more plausible and reeli®y incorporating a cultural dimension,

which affects the precision of information, inteethletz (2002) model, differences in uncertain-
ty-avoiding and -accepting countries could be expld These insights clarify why countries

react differently to currency crises though theioomic fundamentals are exactly the same.
Furthermore, on basis of the probability of a coesecrisis and cultural insights, market senti-

ment could be predicted for uncertainty-avoiding asccepting countries.

Uncertainty-avoiding countries tend to have a higilvebability of a currency crisis if the state of
the fundamentals is poor, and a lower probabilitst ourrency crisis if the state of the fundamen-
tals is sound. On the other hand, uncertainty-aowepountries tend to have a higher probability
of a currency crisis if the state of the fundamisntasound, and a lower probability if the stafte o

the fundamentals is poor.

The introduction of a cultural variable, which affe the precision of information, therefore has
to be taken into account by the speculators inrdalderive a strategy. Incorporating a cultural

dimension into a strategy can be difficult, singerm or underestimations occur easily.
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9 Discussion

This chapter provides the opportunity to assettcati thoughts discovered during my master’s
thesis and to inspire further research. The fireught deals with uncertainty avoidance and the
willingness to attack the currency in general. €ntly, the willingness to attack derives from a
cost-benefit analysis, which is based on the ptesgiyoff for a speculator. A highly uncertain-
ty-avoiding person might not take the risk and@tdne currency. The outcomes are highly am-
bivalent, not merely as to whether the attack grewa not, but for the entire economy. Further-
more, a currency crisis could be followed by a dwhdther crisis and lead to loss of investment
and bank accounts, as well as unemployment andciedly in developing countries, could pose
a risk to the state as a whole. Therefore, basidgcision whether or not to attack a currency

merely on a payoff equation might not reflect thére array of thoughts of an investor.

The second thought is more technical and concémsnicorporation of uncertainty avoidance
into the Metz (2002) model. The strength of theuwmal variable ¢ has to be further investigated,
as does whether the condition of the unique equilib can be met. Furthermore, whether it
should remain one cultural variable or not requaessideration. Allowing for two cultural vari-

ables, one for public information and one for thizgie information, may also be viable, espe-
cially when it is recalled that embedded institniaequire time to transform. Society and its

institutions could develop in different directionisat different rates.

The last thought concerns the media. The influeieecertainty avoidance or culture on institu-
tions is discussed quite frequently. Less reseaarhbe found regarding uncertainty avoidance
and the media. Often uncertainty avoidance canned to marketing, which has an influence
on the media, though only indirectly. For this @gsl recommend further research linking cul-

ture, the media and currency crises.
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