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Chapterr 4 

Coordinationn of Speculation 

4.11 Introductio n 

Thee recent financial crises in Asia not only show that countries are interdependent, but 

alsoo that speculators select one country at a time for their attack, given that there are 

severall  candidates that more or less face the same kind of problems. Since individual 

speculatorss rarely have sufficient resources to attack a fixed exchange rate successfully by 

themselves,, coordination among speculators is essential. As coordination takes time, the 

actuall  date of the attack depends on the dynamic process which governs the evolution of 

coordination.. Following this line of reasoning, we try to give an answer to the question 

raisedd by Obstfeld and Rogoff (1995, p.86): 'the speculative attack on the British pound 

inn September 1992 would certainly have succeeded had it occurred in August - so why 

didd speculators wait?' Our answer emphasizes that just before the EMS crisis several 

currenciess were vulnerable to a speculative attack. Hence, speculators had to coordinate 

soo that they aimed at the same currency. As this coordination takes time, the exchange 

ratee is not seriously attacked as early as the state of fundamentals might suggest. Instead, 

thee parity is only abandoned as soon as a focal point has emerged. 

Inn this chapter we study the consequences of adding coordination problems among 

currencyy speculators to Krugman's seminal (1979) model of balance of payments crises 

and,, particularly, its linear variant developed by Flood and Garber (1984).l'2 These models 

showw that one reason for a balance of payments crisis lies in the fact that a fixed exchange 

ratee regime will collapse when policymakers pursue an expansionary domestic credit policy 

relativee to the anchor country in the presence of perfect capital mobility. In the presence 

'Fromm now on denoted by KFG. 
2Floodd and Garber also consider a stochastic discrete-time variant of Krugman's model which gives 

risee to a forward premium. 
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76 6 ChapterChapter 4. Coordination of Speculation 

off  sufficiently liquid speculators, the KFG model in effect predicts that a fixed exchange 

ratee can only survive if the rate is equal to the perfectly observed equilibrium rate. The 

implicationss of this result are at odds with the following five stylized facts of balance of 

paymentss crises. 

First,, the currency is usually overvalued prior to the occurrence of an attack.3 Second, 

ann exchange rate jump occurs at the moment of a successful speculative attack, instead 

off  the continuous transition from fixed to flexible rates as predicted by KFG.' Third. 

speculatorsspeculators make profits, at least as a group. Indeed, a major distinction between flexible 

andd fixed exchange rates is that speculators play a zero sum game against each other under 

thee first arrangement (one speculator's profits are another speculator's losses), whereas 

theyy are able to make profits under the second arrangement. These profits are made at the 

expensee of the central bank which suffers capital losses on its foreign exchange positions. 

Off  course, profits for the group of speculators arc related to currency overvaluation before 

thee crisis and devaluation at the moment of the successful attack. 

AA fourth stylized fact of recent speculative attacks is contagion: the occurrence of 

several,, subsequent, speculative attacks on different currencies, with the result that a 

successfull  attack on one currency increases the probability of a successful attack on an-

otherr currency. As KFG use a two-country model, in which one currency is fixed to an 

anchorr currency, their set-up is unable to shed any light on this issue of contagion. We 

presentt a multi-country extension of the KFG framework in which contagion arises natu-

rally.. In essence, the reason that several, subsequent, attacks occur is that all countries in 

ourr model have weak fundamentals. Contagion arises because a successful attack in one 

countryy both increases the speculative funds and decreases the number of options that 

aree available to speculators. As a consequence, successful coordination among speculators 

occurss faster if there have been more successful attacks in the recent past and this implies 

thatt subsequent speculative attacks occur with ever shorter time intervals in-between. 

AA fifth, and for our purpose last, stylized fact of speculative attacks that deserves 

ann explanation is that reserves often show large fluctuations before the fall of a fixed 

exchangee rate regime. In KFG, reserves decrease monotonically before the attack. In our 

model,, these fluctuations in reserves before the attack are the consequence of speculators 

communicatingg with each other by means of trading. They do this by taking alternating 

shortt positions in the currency they prefer to attack. These short positions in turn give 

3See,, for example, Dornbusch and Werner (1994) and Sachs et al. (1996a) on the Mexican peso-crisis; 

Dornbuschh et al. (1995) on the experience of several countries with currency crises and collapses; and 

Helpmann et al. (1994). 
4Seee also Obstfeld and Rogoff (1995) on these two aspects of speculative attacks. Obstfeld (1995) 

discussess the experience of several countries with fixed and flexible exchange rates in general. 
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risee to the fluctuations in reserves before the attack. 

Inn this chapter we wil l explain these five stylized facts by analyzing the coordination 

problemss among speculators that arise in a multi-country extension of the KFG model 

inn which speculators are only able to communicate imperfectly with each other by means 

off  trading. First, in Section 4.2, we discuss the discrete time KFG model. Then, in Sec-

tionn 4.3, we analyze the dynamics of coordination when two identical countries fix their 

currenciess vis-a-vis a third anchor currency. Section 4.4 considers the general case for m 

identicall  countries that fix their currencies vis-a-vis some anchor currency and presents 

thee qualitative implications of our framework for contagion. Section 4.5 concludes and 

givess some suggestions for possible extensions and alternatives. The Appendix contains a 

specificc illustration of the dynamics of coordination when communication between specu-

latorss is formalized by signals being drawn from a Beta distribution. 

4.22 The Discrete Time KFG Model 

Inn this section we review KFG's model in which there is one country that fixes its exchange 

ratee against some second anchor country. We write their model in discrete time which 

allowss a more tractable and natural analysis of the incentives of speculators: 

MMtt , ^ 
—— = a0 - aiit ai > 0 (4.1J 

MMtt = Rt + Dt (4.2) 

ADADtt = Dt - D  ̂ = }x / i > 0 (4.3) 

PtPt = P^St (4.4) 

itit  = it+ g (4.5) 

Equationn (4.1) gives the money market equilibrium condition, where Mt, Pt and it are 

thee home country's domestic money stock, price level, and interest rate in period t, re-

spectively.. Equation (4.2) shows that the domestic money stock equals the country's 
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internationall  reserves (Rt) plus domestic credit (Dt)- Equation (4.3) states that domestic 

creditt grows by a constant amount /J. Equations (4.4) and (4.5) impose purchasing-power 

parityy and uncovered interest-rate parity, respectively. The exchange rate, St, is expressed 

ass the number of units of home currency per unit of foreign currency. An asterisk attached 

too a variable indicates 'foreign'. The last term on the right hand side of (4.5) shows that 

thee expected equals the actual rate of exchange rate change; i.e. the assumption of perfect 

foresightt is imposed. 

Att t — 0 reserves are equal to RQ. AS long as the exchange rate is fixed at S, reserves 

adjustt to maintain money market equilibrium: ARt = —/J.. If we denote the combined 

fundss of speculators by 9 = RQ. the moment when reserves have reached the critical level 

iss equal to time t = 0. The central bank defends the fixed exchange rate until it has run 

outt of reserves. From that point on, the exchange rate floats freely forever. Substituting 

(4.4)) and (4.5) in (4.1) gives: 

MMtt=-yS=-yStt-6{S-6{St+1t+1-St),-St), (4.6) 

wheree 7 = (a0P* — a\P*i*),  which is assumed to be positive, and S = a\P*. After the 

attack,, money market equilibrium requires that equation (4.6) holds. Moreover, after the 

attackk the stock of reserves is zero, so that Mt — Dt and AMt — ADt — ji. Using the trial 

solutionn St — Ao + X\Mt, we arrive at the following expression for the 'shadow floating' 

exchangee rate: 

S[S[ = % + -Mt (4.7) 

Wee assume SQ = 5- What wil l be the optimal moment to attack the currency if speculators 

cooperate?? On the one hand, they would be willin g to wait forever as the difference 

betweenn the shadow floating rate and the fixed exchange rate becomes larger and larger. 

Onn the other hand, however, reserves keep on falling gradually until there are no reserves 

left.. At t = 0 reserves are equal to RQ. In each period, reserves decrease by the amount 

fifi  and, when reserves are equal to zero at some t = g, the exchange rate wil l float, even 

thoughh there has not been a speculative attack. The moment where reserves are exhausted 

withoutt an attack is given by Ro — gn — 0, i.e. when g — a. Hence, speculators are not 

ablee to make any profit when they delay their attack until t — g. 

Thee optimal moment to attack the fixed exchange rate regime if speculators cooperate 

andd form a coalition is obtained by the maximum value of aggregate profits:5 

üProfitss of the coalition are divided equally among the identical speculators. 
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Sf,RSf,Rtt,iTt ,iTt 

Figuree 4.1: Reserves, overvaluation, and aggregate profits. 

"t "t (sr-s) (sr-s) Rt Rt (4.8) ) 

Ass [S[ — S) =  l-è and Rt = R0 — tfx, we have: 

ATrATrtt = ^[Ro + {l-2t)fi] 
7 7 

(4.9) ) 

Thee term in brackets gets smaller and smaller as time proceeds. Profits, ir t, over time for 

thee coalition are shown in Figure 4.1. Rt has a slope of —/x and S[' of  E.ü Thus, aggregate 

profitss for the speculators are maximized when the attack takes place at t = t*, where: 

t* t* 
RQRQ + /i 

2fj.2fj. ' 
(4.10) ) 

whichh follows from setting A7rt = 0 in eq. (4.9). 

66 We have drawn the figure as if the model is in continuous time. 
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However,, in general, attacking at t*  may be in the interest of the group of speculators, 

butt no individual speculator has an incentive to wait this long if a credible commitment is 

nott possible. This is because in the KFG model, speculators are assumed to be liquid in the 

sensee that the combined speculative funds of all the speculators planning to participate 

inn the attack are larger than the amount of reserves held by the central bank. As a 

consequence,, there wil l be competition for reserves among speculators. This competition 

setss in motion a process of backward induction such that the attack wil l already occur at 

tt = 0. As can be seen in Figure 4.1, then profits for speculators are equal to zero as the 

exchangee rate does not jump. Moreover, the domestic currency has been undervalued, 

andd reserves fall monotonically, preceding the attack. 

Thesee results are clearly at odds with the stylized facts of balance of payments crises 

ass mentioned in Section 4.1. This contrast follows from the fact that in the KFG model a 

fixedd exchange rate regime can only be supported as long as the fixed rate is equal to the 

equilibriumm exchange rate. The reasons for this are that the equilibrium exchange rate is 

determinedd by the economies' fundamentals, these fundamentals are perfectly observed 

byy liquid speculators, and there is a unique fixed exchange rate value that corresponds 

withh the fundamental equilibrium rate. As a consequence, as soon as a country adopts 

ann expansionary domestic credit policy, the fixed exchange rate regime wil l collapse. 

4.33 Coordination in the KFG Model 

Inn this section we focus our attention on coordination problems among speculators that 

arisee in a multi-country extension of KFG/ In this way, we show that waiting by specu-

latorss is the inevitable consequence of the fact that successful coordination, accomplished 

throughh imperfect communication, takes time. It does not mean that speculators remain 

passivee in the run-up to a speculative attack. They are taking short positions in weak 

currenciess as soon as a misalignment occurs. However, it takes time before a sufficient 

numberr of speculators have taken short positions in the same currency for the fixed ex-

changee rate regime to collapse. 

Wee adapt the KFG model by assuming that there are two identical countries that fix 

77 The issue of coordination in a multi-country speculative attack setting is also studied by Bui ter et 

al.. (1996, 1998). However, they focus on coordination between policymakers. In a recent paper, Morris 

andd Shin (1998) analyze coordination and costs of speculative trading in a two-country model with self-

fulfillin gg currency attacks. They demonstrate that these models do have a unique equilibrium when 

speculatorss face uncertainty about the fundamentals. Obstfeld (1996) discusses coordination problems 

amongg two speculators, also in a model of self-fulfilling currency attacks. 



4.3.4.3. Coordination in the KFG Model 81 1 

theirr exchange rates vis-a-vis a third country, the anchor country. The situation of each 

off  these two 'pegging' countries is described by the model in Section 4.2. In particular, 

fromm t = 0 onwards both currencies are vulnerable to an attack in the sense that their 

currenciess are overvalued. We assume that every speculator is small; i.e. has a limited 

amountt of speculative funds. The type of coordination that arises is such that speculators 

needd each other. In other words, a sufficient fraction of the total number of speculators 

hass to focus attention on the same currency, as this is the only way to gather sufficient 

resourcess to buy up all the central bank's reserves. The total amount of speculative funds 

off  all speculators is again equal to 9. 

Wee assume a continuum of speculators normalized on [0,1] and that initial beliefs at 

tt — 0 are such that a fraction p0( l ) of total speculative funds available to all speculators 

optss for currency 1, and a fraction pQ(2) = 1 - p0( l ) of the speculators opts for currency 

2.. Without loss of generality we assume that p0(l) > p0{2). Opting for a currency means 

thatt a speculator takes a costless short position in that currency. 

Thee total value of all the short positions taken against a currency at the beginning of a 

periodd implies a corresponding drop in the reserves of that country. However, if the total 

valuee of these short positions proves to be insufficient for the exchange rate to collapse, 

thesee positions are cancelled at the end of the period, and the stock of reserves returns 

too the level it would have had in the absence of speculation. Thus, reserves change from 

onee period to the next because of monetary expansion with —p and, additionally, 'inside' 

eachh period because of speculation. The latter change is equal to —pt(i)9 for i = 1,2. The 

accountingg equation for reserves of country i then becomes, with R0 denoting the stock 

off  reserves at the beginning of time t = 0: 

RRtt{i){i)  = R0 - tfi - Pt{i)9 (4.11) 

Equationn (4.11) implies that ARt(i) = -p-Apt(i)9. Thus, if speculative pressure proves 

insufficientt for a successful attack, the short positions pt(i)9 are cancelled and we move 

too period t + 1 inheriting a stock of reserves equal to R0 — tp from the previous period.8 

Att the beginning of each period speculators reconsider in which of the two currencies 

theyy want to take a new position. Since they know that they have to coordinate in order 

forr the attack to be successful, they decide to take a short position in that currency in 

whichh most speculators took a short position during the previous period, as reflected in 

thatt country's temporary drop in reserves. Thus, during the process of coordination, 

8Noticee that the identity in (4.11) is identical to the change in reserves in the previous section except 

thatt there pt(i)d = 0 until reserves are exhausted completely in one stroke. 
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speculatorss communicate by means of trading. 

However,, there are several reasons why, in practice, it is difficult for speculators to 

determinee which part of the reserve fluctuations can be attributed to speculative positions 

takenn by other speculators. The stock of reserves also changes if there is a current account 

imbalancee or if the country obtains some new funding, for example from an international 

financiall  institution, other central banks, the international capital market, or a state 

enterprise.. Moreover, speculative pressure may not show up in reserve changes because 

thee foreign assets of a commercial bank, rather than the official reserves, are used to finance 

speculativee outflows. Moreover, the value of reserves wil l fluctuate because periodically 

theyy are reassessed and since the rate of return on reserves is added. In all these cases, 

communicationn between speculators through reserve changes is far from perfect, as it 

becomess hard to discover which currency other speculators attacked in the previous period. 

Off  course, the analysis of coordination depends crucially on the dynamic process that 

iss assumed to govern the selection among alternatives.9 However, whatever the procedure 

chosen,, coordination usually takes time. The coordination process starts as soon as a 

currencyy becomes misaligned and is completed when a sufficient number of speculators 

havee selected the same currency. Then we say that a focal point has emerged. We are 

interestedd in the factors that determine when such a focal point has emerged, as this 

momentt indicates a successful attack and, therefore, determines the size of the jump in 

thee exchange rate and the resulting profit for each speculator participating in the attack. 

Firstt of all, we have to determine the required value of short positions in order for an 

attackk to be successful. Then we should determine the actual value of short positions per 

currencyy over time. 

Wee again assume that the total value of financial funds of all speculators, 9, is such 

thatt the required fraction of these funds, pT
Q{i),  needed for a successful attack against 

currencyy i = 1, 2 at t — 0, is equal to 1. In other words, at t = 0 an attack can only 

bee successful if all speculators coordinate their activities on the same currency. Thus, as 

inn the KFG model discussed in the previous section, 6 = RQ denotes the critical level of 

reserves.. In general, a successful attack occurs as soon as: 

pptt(l)>p(l)>p rr
tt(l)(l)  (4-12) 

yRecentt specifications of such dynamic processes include Crawford and Haller (1990); Kandori et al. 

(1993);; and Young (1993). Van Huyck et al. (1990, 1991) analyze pure coordination games with multiple 

equilibriaa and report experimental evidence on decision making under strategic uncertainty. Young (1996) 

iss a simple introductory paper. An early paper stressing the importance of strategic complementarities 

andd coordination failures in macroeconomic models is Cooper and John (1988). See also Kramarz (1996). 
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Thee required fraction of speculators for a successful attack declines over time as central 

bankk reserves are falling in both peripheral countries from one period to the next due to 

thee expansionary domestic credit policy according to: 

^ ( l ) = P o ( l ) - | ii = l - | i (4.13) 

Thus,, at a time * for which the inequality in (4.12) holds, the fraction of financial funds 

off  speculators used to take short positions in currency 1 implies such a large drop in 

thee reserves of country 1 that the fixed exchange rate regime collapses. We are left with 

determiningg pt{\). 

Ass was mentioned above, communication among speculators occurs on the basis of 

tradingg in currencies.10 More specifically, we assume that each speculator receives an 

idiosyncratic,, noisy signal at each time t, about these fluctuations in reserves during the 

previouss period for both countries. These signals are assumed to be independently and 

identicallyy distributed and refer to the fraction of speculators that took a short position 

inn each currency in the previous period. Since they are searching for the currency that 

attractedd most speculation in the previous period, it is / V i ( l ) _ A - i ( 2) t n a t matters. 

Thus,, the signal received by speculator je [0,1] at time t is defined as: 

Zjt=Pt-i{l)-Pt-i(2)+£Zjt=Pt-i{l)-Pt-i(2)+£ jtjt,, (4.14) 

wheree ejt is an idiosyncratic noise term with cumulative distribution function F and 

correspondingg probability density function ƒ. 

Wee impose the behavioral assumption that speculators who receive a positive signal 

optt for a short-position against currency 1. After all, in this case, the information obtained 

suggestss that the fraction of speculators that attacked the first currency is larger than the 

fractionn that attacked the second currency. Then, the fraction of speculators receiving 

aa positive signal is equal to 1 - F (pt_x{2) - pt_x{\)) where F is monotonically non-

decreasingg given our behavioral assumption. As a consequence, for currency 1 at time t, 

wee have: 

A( l )) = l - F ( A _ 1 ( 2 ) - p ( _ 1 ( l ) ) (4.15) 

Thiss is the equation for the dynamics of coordination. We make the following assumption 

onn the shape of the density function: 

10Caplinn and Leahy (1994) also discuss a model, applied to industry investment, in which individuals 

gatherr or receive private information, which they convey to others through changes in their behavior. 
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A ll  the domain of ƒ is included in [-1,1] (i.e. Vi, ejte[-l,l])  and ƒ is symmetric 

bell-shaped. . 

Givenn this assumption, we have the following result: 

Rll  pt( l ) converges towards 1 if p0{l)  > \\ pt( l ) converges towards 0 if p0( l ) < \; for 

p0( l )) = \ we have the (unstable) equilibrium p,(l) = \. 

Proof.. Given symmetry of F we have pt( l ) = F (2pt_l{\) - l ) and. without loss of 

generality,, we can consider the case where p0( l ) > \. It suffices to show that pt(l) wil l 

exceedd any value k, satisfying p0(l ) < k < 1. within finite time. F is non-decreasing 

andd under the other assumptions the derivative F' = f is non-increasing (since ƒ is bell-

shaped)) on [|, 1], which implies that F is concave on , 1]. The only fixed points in , 1] 

beingg \ and 1, the increments F{2pt{\) - 1) - pt{\) are positive and bounded away from 

00 on [p0{l),k].  This implies that p,+1( l ) - p,( l) for p0( l ) < pt{\) < k. is bounded from 

beloww by a positive constant a = min(F(2pt( l ) - 1) - pt(l), F{2k - 1) - k), so that pt{\) 

wil ll  exceed k in no more than {k - p0(l))/a time steps.

AA graphical characterization of the dynamics of coordination is shown in Figure 4.2. 

Accordingg as speculators receive more noisy signals, communication among them is more 

difficult ,, and the dynamics of coordination become slower. This is illustrated in Figure 

4.22 by the curve labelled h (high noise) relative to the curve labelled / (low noise) and is 

summarizedd in Result 2: 

R22 The number of time steps required to exceed a given level k, satisfying p0(l ) < k < 1. 

startingg from a given initial value p0{l)  > ~r is non-increasing with decreasing noise 

scale. . 

Proof.. Consider the sequence p*t(l) upon a multiplication oÏ£jt by a noise scale factor 

5.. governed by the dynamics of F*{x) = F{x/s) for 0 < s < 1. A lower value of s implies 

lesss noisy signals. Since F is non-decreasing, F*(2z - 1) > F(2x - 1). This implies 

Pt+MPt+M  ̂ A+iU ) whenever p*(l ) > pt(l) > \. For pJJ(l) - p0( l ) it follows by induction 

thatt p*(l ) > Pt{\). u 

Givenn our assumption p0( l ) > p0{2), so that p0( l ) > \. it follows that the fraction 

off  the total value of financial funds of all speculators used in short positions against 
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ft-i(l) ft-i(l) 

Figuree 4.2: Dynamics of pt{\) for low (I) and high (h) variance of ƒ(.) respectively. 

currencyy 1 increases over time. In other words, country 1 gradually becomes a focal 

pointt for speculators. In the Appendix we present an illustration of the dynamics of 

coordinationn for the special case in which the signals are drawn from a Beta distribution. 

Thiss immediately implies that speculative pressure against currency 2 decreases over 

time.. For that reason policymakers in country 2 may think that their currency has with-

stoodd speculative pressure even though their currency is becoming increasingly overvalued. 

Thiss follows from the fact that speculators recognize that they have to coordinate their 

activitiess on one country, which implies that the other country, temporarily as we wil l see 

inn the next section, becomes less vulnerable to such an attack. 

Substitutingg equations (4.15) and (4.13) in (4.12) gives us an expression for the con-

ditionss that determine the moment of successful coordination; i.e. the moment when a 

focall  point has emerged: 

F ( 2 p t _ 1 ( l ) - l ) > l l 
/// / 

RR0 0 

(4.16) ) 

Followingg Result 1 the Ihs increases in t, while the rhs decreases in t. At t = 0 the 

requirementt for successful coordination is equal to p0( l ) = 1. In other words, wc obtain 

thee results of KFG, where the attack takes place at t = 0, in the special case that all 

speculatorss select the same currency at the start of the coordination game. Of course, 

iff  there is only one 'pegging' country, as in KFG, the condition p0( l ) = 1 is triviall y 

satisfied. . 

Inn general, we see that the time it takes before a focal point has emerged increases if 

initiall  differences in the volume of short positions taken in the two currencies are small; 
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i.e.. when p0(l) is close to ^. In that case, it is hard for speculators to determine which 

countryy was selected by most speculators in the previous round, given the amount of noise 

inn communication. Also, the emergence of a focal point takes more time if the level of 

domesticc credit growth is smaller relative to the initial amount of reserves, since then the 

requiredd fraction of speculators for a successful attack decreases less fast. 

Followingg Result 2, as communication gets more noisy, it takes longer before successful 

coordinationn occurs, as it becomes harder to infer which currency other speculators have 

attacked.. For p0(l) < 1, successful coordination can be achieved already in the second 

roundd if communication is almost perfect. Then all speculators observe at t — 1 that 

mostt short positions were taken in currency 1 at t = 0. 

Althoughh the KFG model has a unique equilibrium where the attack takes place at 

thee moment when a country with a fixed exchange rate regime adopts an expansionary 

domesticc credit policy, our extension of KFG to two symmetric countries and liquidity-

constrainedd speculators contains multiple-equilibria. In the spirit of Obstfeld (1996), if a 

sufficientt number of speculators coordinate their trading against the same currency, the 

fixedd exchange rate regime collapses. If not, the fixed parity remains in place. 

Denotingg the moment when a focal point has emerged by t =J, we know how long 

speculatorss have to wait until their attack is successful and therefore we know: 

1.. the duration of overvaluation of the nominal exchange rate: 1 periods; 

2.. the degree of overvaluation, which is also the jump in the exchange rate, and the 

widthh of the gap between the fixed rate and the rate at which the currency floats 

withoutt being attacked successfully: S- — S— ^§-\ 

3.. aggregate profit for the speculators participating in the attack: 6p- (1)-^; 

4.. the central bank's loss of reserves due to the attack equals, from (4.11) with R-t{l)  = 

0,, p-(l)9 = R0- t & and, 

5.. the fluctuations in reserves, inside a period due to speculation, in reserves in each 

country,, —p — pt(i) -9 for i = 1,2, respectively. 

4.44 The General Case and Contagion 

Inn this section we wil l briefly argue that all our qualitative results for m — 2 carry over 

too the general case, in which m > 2 identical countries fix their currency vis-a-vis the 

currencyy of an anchor country. We rank the m countries according to their vulnerability 
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too an attack, as perceived by speculators on the basis of their initial beliefs. Without loss 

off  generality, we rank them in decreasing order of vulnerability from 1, ...,m. In other 

words,, the fraction of speculators that opt for country i — 1, ...,m, on the basis of initial 

beliefss in period t = 0, is, in decreasing order, p0( l ) , p0(2),...,p0(m). This gives rise to 

aa drop in reserves in t = 0 equal to -p - p0(l)  9,..., -p - p0(m) - 6. Again, as in the 

previouss section, speculators do not perfectly observe these variations in reserve levels 

duee to speculation inside a period. They receive a noisy signal, in each period t, about 

thesee temporary fluctuations in reserves for each country i = 1,..., m. 

If,, for example, the difference in previous period trade against currency 1, respectively 

m,m, is large then m is no longer a candidate for taking a short position in its currency. 

Inn that case, despite the noise involved in the communication among speculators, no one 

wil ll  take a short position in currency m anymore and speculative pressure against this 

currencyy wil l cease. Policymakers in this country observe that speculative pressure against 

itss currency decreases and may even become zero, which may give them the impression 

thatt trust by financial markets in their currency has been restored. 

Sincee 1 is the most preferred alternative in t — 0 and because of the continuum of 

speculators,, we can be sure that the number of speculators that opt for this alternative 

wil ll  increase over time so that pt{\) wil l approach unity. As the noise is constant, while 

thee difference in previous period trade against the currencies widens, more and more 

speculatorss wil l take a short position in currency 1. 

Sincee the required fraction of speculators for a successful attack, pr
t(l), is the same as 

discussedd in the previous section, we can conclude that the selection of a focal point in 

thee case where m countries peg their exchange rate depends on the same factors which 

governedd the process of coordination in the two-country case. The only difference is that 

successfull  coordination takes longer to achieve as more currencies are ready for an attack. 

Becausee it takes longer for a focal point to emerge, the duration of overvaluation wil l be 

longer,, the eventual devaluation larger, and the loss of reserves in the attack smaller. 

Afterr speculators have selected a focal point and, consequently, attacked the fixed 

exchangee rate regime of country 1 successfully, nothing prevents them from coordinating 

theirr speculative activities on the remaining (m - 1) currencies. In our model, subsequent 

speculativee attacks on different currencies arise because all countries have weak funda-

mentalss and are vulnerable to a speculative attack. Nevertheless, the speculative attack 

onn currency 1 in the first round facilitates a subsequent speculative attack on the other 

currenciess because the process of coordination occurs faster, implying faster selection of 

aa new focal point. The reasons are threefold: (1) The profits made by speculators in the 

firstt attack increase their financial funds, implying a faster coordination process; (2) After 
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thee collapse of the first currency, the amount of reserves of the other countries, R-t, is 

muchh smaller than the amount of reserves, R0, that the central bank of the first country 

startedd with; and (3) The number of strategies has decreased. 

Forr these reasons, our analysis predicts that subsequent speculative attacks take place 

fasterr and faster. As a consequence, the decrease in speculative pressure against all cur-

rencies,, except the first during the process of coordination on country 1. is only temporary 

andd policymakers should not feel comfortable about this decrease in pressure from finan-

ciall  markets. As soon as currency 1 has been attacked, speculative pressure returns to the 

otherr currencies with a vengeance. Successful coordination on one country implies a faster 

emergencee of a new focal point and this contagion implies that subsequent speculative 

attackss occur at increasingly shorter time intervals.11 

Ass all countries are identical, our set-up would predict that currencies attacked later 

wil ll  lose less reserves in the attack, although both the devaluation and the degree of over-

valuationn of the nominal exchange rate wil l be larger. Also the duration of overvaluation 

wil ll  be longer. However, coordination in the first round may have taken so much time 

thatt some of the m countries have already solved their problems. Speculators are then 

tooo late to attack those currencies. 

Consequently,, our analysis also suggests that, even though countries are identical, some 

mayy be hit by an attack, while others have enough time to reverse their policies and avoid 

aa currency crisis. This implies that it is possible to follow expansionary domestic credit 

policiess under fixed exchange rates temporarily, as long as other peripheral countries 

doo the same. For, as in KFG, the critical level of reserves is reached at t = 0 in our 

approachh as well. However, since the combined speculative funds are divided among all 

thee overvalued currencies, the actual level of reserves at which a successful attack takes 

placee can be much lower compared to the case of a unilateral expansionary credit, policy 

ass in KFG. Then, the policymaker has to weigh the benefits of temporary discretionary 

policyy against the expected costs of a speculative attack if his country is selected by 

speculators. . 

4.55 Concluding Remarks 

Assumingg that each speculator has a limited amount of resources for speculation allowed 

uss to analyze the selection of a focal point. For a successful attack a sufficient number 

111 It may even be the case that the reserves of the countries which remain vulnerable to an attack have 

decreased,, or speculative funds have increased, so much that several countries can be attacked successfully 

att the same point in time. 



4.5.4.5. Concluding Remarks 89 9 

off  speculators have to select the same currency. Speculators communicate, imperfectly, 

withh each other by trading in a currency. In our approach the short positions taken 

byy speculators are reversed periodically. This occurs in all countries with overvalued 

currencies.. Speculators not only take these short positions to provoke the collapse of the 

exchangee rate, but these positions are also the medium through which they communicate 

withh each other. As soon as the total value of these short positions is sufficiënt to buy up 

alll  the remaining reserves of a country, the currency is devalued, speculators make profits, 

andd subsequently their attention wil l be directed to the next overvalued currency for an 

attack.. The policymakers involved may be surprised, since speculative pressure on their 

currencyy had decreased recently. 

Thiss explanation of why speculators have to wait before their attack is successful 

clarifiess how and when market expectations coordinate on a particular set of expectations. 

Whenn one strategy is ultimately selected by a number of players sufficient for a successful 

attack,, we say that a focal point has emerged. In our case, the initial beliefs of the 

speculatorss are the factor that determines which currency wil l eventually become the 

focall  point. 

Ourr analysis produces the following general conclusions: 

1.. The emergence of a focal point takes more time when, at the start of the coordination 

game,, there are only slight differences in the 'popularity' of different countries, when 

thee number of currencies vulnerable to an attack increases, when communication 

betweenn speculators is noisier, and when domestic credit creation relative to the 

initiall  amount of reserves is smaller. 

2.. It takes time before a sufficient number of speculators take short positions in the 

samee currency for the fixed exchange rate regime to collapse. Then, referring back 

too the quotation cited in the introduction, a currency may be successfully attacked 

inn September, although the state of fundamentals allowed an attack in August. 

3.. The duration and extent of overvaluation of the currency before the attack, as well 

ass the size of the devaluation when the attack is launched, depend positively on how 

longg it wil l take for speculators to select a focal point. 

4.. The loss of reserves of the central bank in the speculative attack depends negatively 

onn the time it takes for speculators to coordinate their actions. 

5.. Reserves of the countries under attack fluctuate. These fluctuations are the conse-

quencee of the short positions taken by speculators which allow them to communicate 
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indirectly.. Speculative pressure increases over time on the currency being selected 

ass a focal point and decreases temporarily on the currencies of the other countries 

involvedd in the coordination game. 

6.. A successful attack on one currency implies faster successful coordination of specu-

lativee activities on the remaining overvalued currencies, since speculative funds have 

increased,, the options for speculators are reduced, and reserve levels of the remain-

ingg countries have decreased. Subsequent speculative attacks on different countries 

thereforee occur faster and faster. Countries which become later focal points will 

losee less reserves in the final attack, experience a longer period of overvaluation of 

thee currency prior to the attack, and undergo a larger devaluation at the moment 

off  the attack. 

Coordinationn takes time when communication between speculators is imperfect, and 

duringg this time currencies become overvalued despite perfectly observed weak funda-

mentals.. It is even possible that coordination takes too long. i.e. by the time it happens 

policymakerss have already reversed their policy of excessive domestic money creation. 

Thee exchange rate may not be attacked successfully in this case, even though there was 

ann interval where speculators could make profits by attacking the currency. In effect, 

thiss suggests that, following expansionary domestic credit policies in the presence of fixed 

exchangee rates and perfect capital mobility is possible for some time as long as other 

peripherall  countries do the same and speculators are liquidity constrained. 

Ass mentioned, KFG consider the occurrence of a speculative attack as the rational 

responsee of speculators to weak fundamentals. Alternative explanations based on multiple 

equilibriaa and self-fulfillin g expectations can be found in Obstfeld (1986, 1994), although 

Krugmann (1997b) too argues that a model which stresses the importance of self-fulfilling 

crisess must be founded on wTeak fundamentals in one way or another. More specifically, 

Obstfeldd (1994) argues that if speculative currency crises arc a manifestation of possible 

multiplee equilibria, an obvious barrier to understanding them is the lack of any convincing 

accountt of how and when market expectations coordinate on a particular self-fulfilling set 

off  expectations. 

Inn this chapter we shed some light on this issue of coordination. Although we discussed 

ourr coordination process in the KFG framework, the analysis can easily be extended 

too situations in which several countries are vulnerable to a speculative attack for other 

reasonss than weak fundamentals caused by an expansionary domestic credit policy. For 

example,, many recent studies argue that a major cause of the recent financial crises in 

Asiaa had to do with an excessive build-up of short-term obligations denominated in foreign 
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currencyy (see, for example, Chang and Velasco (1998b, 1999)). Our study of the selection 

processs by speculators could also be fruitfull y applied to a situation in which several 

countriess have weak fundamentals because they all face liquidity problems. 

Severall  extensions of our approach present themselves. For example, how does our 

analysiss change when speculators command different amounts of speculative funds? More 

specifically,, does the presence of a 'big' speculator, who can act as a leader, facilitate 

coordination?122 Our emphasis on coordination problems among speculators can also shed 

somee light on other issues. For example, how does the analysis change when some of the 

mm countries can expect support from an international lender (of last resort)? 

Additionally,, some authors have pointed out that the presence of a lender of last 

resortt has an adverse effect on the incentives of policymakers. Then the probability 

thatt such a country has to deal with a speculative attack will increase. Besides this 

morall  hazard effect, the presence of a lender of last resort in our framework points to 

aa second channel which may increase the probability that a balance of payments crisis 

wil ll  occur, i.e. the country with international support becomes slightly different from the 

otherr countries and may therefore become an easy focal point for speculators. Further 

researchh on coordination problems among speculators seems fruitful to understand many, 

stilll  puzzling, characteristics of speculative attacks in practice. 

4.66 Appendix 

Inn this Appendix we will give a specific illustration of the dynamics of coordination and 

makee the case that more imperfect communication hampers coordination, thus delaying 

thee moment of a successful attack. As was mentioned above, communication among 

speculatorss occurs on the basis of trading in currencies. More specifically, we assume 

thatt each speculator receives an idiosyncratic, noisy signal at each time t, about these 

fluctuationsfluctuations in reserves during the previous period for both countries. These signals are 

assumedd to be identically and independently drawn from a distribution that satisfies 

Assumptionn 1 in the text. 

Forr the signal distribution at each time t, we assume the following Beta distribution 

onn [-1,1]: 

Mx)Mx)-2T(a-2T(att)(0A~^))(0A~^) {—) '  (A41) 

122 Indeed, the need to coordinate a speculative attack may be one of the reasons for the existence of 

hedgee funds which assemble pools of private capital to engage in highly leveraged position-taking. 
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wheree the constant 2 is added for normalization and ctt,,3t > 0. The parameters at and 

PPtt are chosen such that the mean signal is equal to p,( l) - pt{2) = 2p(( 1) — 1; i.e. signals 

aree distributed around the true difference in the previous period temporary reserve loss. 

Sincee the expectation of the distribution is equal to [°r~V , this gives the condition, 

" " - J ' ) = 2 f t ( l ) - 11 (A4.2) 
(a,++ /if) 

F orr n I T 
P,f2) ) 

whichh implies 21 = ^4U- For p,( l) > p((2). we set: 

Pf(2) ) 

whichh ensures that the signals are distributed in the required way in the simplest way.l,i 

Givenn p0{l)  > I. the new fraction of speculators taking short positions in currency 1 

att t + 1 follows from the probability of getting a positive signal on p,{l) — pt{-)- This is 
l l 

givenn by Oj ft(x)dx. For c = 1 this reads: 

Uponn substitution of a, — c^1— — / ' , , , . one obtains. 

A + 1( l )) = l - 2 " a ' (A4.4) 

__ p , { \ ) 

p,mp,m i -Pf ( i )

PtPt{\){\)  = 1 -2 ]-'"T-i(i ) (A4.5) 

Ass a consequence, for p0( l ) > \, pt{\) converges to unity. For p0( l ) < |, pt( l ) converges 

too 0. For Po(l) = Po(2) = ^- we have the (unstable) equilibrium pt(l) — pt{2) = ~. 

Givenn our assumption p0( l ) > PQ(2). SO that p0( l ) > \. and the continuum of speculators, 

i tt follows that the fraction of the total value of financial funds of all speculators used in 

shortt positions against currency 1 increases over time. In other words, country 1 gradually 

becomess a focal point for speculators. 

Whatt is the effect of varying the variance of our Beta distribution on pl + ] ( l ) ? The 

variancee is given by: 

**tl3**tl3 tt = 4A ( l )p f (2)2 

(a(att + 0t + l)(at+0t)*  C2(c + C f t(2) + l)(p((2) + i r l ' 

whichh shows that given pt(l) and pt{2), the variance of the signal is a decreasing function 

off  c. Figure 4.3 shows an example of the probability density function at t = 1 of the 

signalss for ^ 4^ = 1-5 and for c = 2. 

'Forr pt(l) < P/(2), this would require setting Q ( = c and 0t — c (TX 
P,( I) ) 
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Figuree 4.3: Signal probability density function at t = 1 for p0( l ) = 0.6, p0(2) = 0.4, and 

cc = 2. 

AA decrease in the noise with which speculators communicate reduces the time that it 

takess before speculators coordinate. A higher value of c, which decreases the variance of 

thee signal, implies faster dynamics of p,(l) as indicated in Figure 4.2 by the curve labelled 

// compared to high variance which decreases the speed of coordination as illustrated by 

thee curve labelled h. In the extreme case of perfect communication between speculators, 

whichh arises when c goes to infinity, there is instantaneous coordination after one period, 

att least as long as pt(l) ^ \. 
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