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POLICY DESIGN ISSUES OF SELF-REFLEXIVE SYSTEMS WITH CONTRARIAN STRUCTURES : A New Perspective on Surprise Strategy and the Lucas Critique
PEGGED EXCHANGE RATE (PGE) CRISIS OF 1990’S

On Policy Ineffectiveness: The Lucas Critique And Goodhart’s Law

I. Introduction:



In 1999, after a decade long serial collapse of currency pegs at great economic cost, 
 Barry Eichengreen, in his article in the Economic Journal  ‘Kicking The Habit: Moving From Pegged Rates To Greater Exchange Rate Flexibility’, finally sought to break ranks with the official IMF intellectual credo of which he was formerly a part of.  Eichengreen(1999, Economic Journal) with hindsight calls into question what was considered de rigueur on the basis of a very large and influential literature on the conduct of monetary policy which advocated precommitment to a transparent formalistic institution such as the currency peg.  In contrast to the prescribed  resoluteness by central banks to expend extensive foreign currency reserves in the maintenance of a preannounced parity for the currency at a prespecified discrete point in time, Eichengreen (1999) now recommends flexible bands at the first whiff of trouble ‘before the crunch’ comes. Charles Goodhart is recently reputed to have said: If at the fist whiff of trouble whilst managing a pegged regime,  the best response is to preemptively declare a float : Why Peg ? The question we ask here why didn’t 30 years of theorizing on the conduct of monetary policy help us come to this conclusion sooner than later.

   To date, no formal analysis has been given as to why the transparent defence of the currency peg cannot be an optimal Nash implementable strategy.   It is noteworthy that in the vast literature that advocated the strategic necessity of the above course of action in a zero sum market, even basic caveats
 well known from zero sum games such as matching pennies or poker that transparent/ pure strategies cannot be rationally played in the Nash equilibrium of such games were never raised.  Bhattacharya and Weller (1997) is a rare exception here.
   In the wake of the failure of international monetary policy where capital market liberalization  was part of the IMF Articles of Agreement as was the endorsement of the defence of currency pegs,  Stiglitz (1999, 2000) and Tobin (2000) have underscored that these are inconsistent  policy objectives.  The Stiglitz diatribe, in particular, is against the tendency for macro-policy makers to prescribe ‘optimal’ policy rules with little concern of their strategic implementation in circumstances that must realistically prevail in the country in question.  The purpose of this paper is to critique what many regarded, see Goodhart(1994), as the state of the art monetary game theory models for their advocacy of transparency that led to some of the worst policy disasters of the 20th. Century  in the form of the collapse of the currency pegs. 

The basis of my critique is the notion of a generic strategy called the Liar strategy that renders transparent policy inoptimal.  Transparency refers to the property that the policy rule is known and its outcomes predictable. Though the notion of the Liar goes back to antiquity and can even be dubbed the oldest trick in the book, the origin of the Liar strategy in the context of the demise of currency pegs comes from George Soros  Soros( Soros ,1995, p. 69, p.213) has openly claimed  that fundamental insights from mathematical logic relating to the Cretan Liar Paradox  have been served as an inchoate, though powerful, guide to his successful career as a currency speculator. The Liar strategy in a two person game is defined as being capable of systematically contradicting the mutually predicted outcomes of the other person’s strategy
.  This ipso facto renders the transparent rule inoptimal.  However, the important point is the Liar can win if and only if the policy rule it is subverting is predictable viz. transparent.  The idea that regulatees or the private sector with rational expectations of policy may work to contravene policy , is as we will see, is a well known tenet of the Lucas thesis on policy ineffectiveness.                         
Section 2 Gives examples of when transparent strategy is not a Nash equilibrium or rational strategy to play.  Section 3  reviews the literature on  advocacy of transparency  and precommitment strategies that led to the championing of the currency peg.  The background to this literature is the highly seminal thesis on policy design by Robert Lucas (1972, 1979) on how policy may be rendered ineffective and why surprise strategies may be necessary to make policy effective. I argue that macro economists made a doctrinal error and misread the Lucas thesis on policy ineffectiveness and the need for surprises.  Section 4 studies the structure of the currency peg and show that the transparent defence of will certify its collapse at the hands of currency speculators.  This view on why currency pegs failed on account that is was not Liar proof or that it is not Nash implementable against the Liar is contrasted with other theories on the failure of the currency peg. 

SECTION 2

When does transparency and commitment to a fixed rule fail ?

Example 1:  The game of matching pennies where consistent and transparent play cannot be a Nash equilibrium strategy.  In matching pennies game two players each must simultaneously show the head or a tail on a coin. 

The payoffs from the game are determined as follows:

Player A  wins if both players show the same side ,viz. {H,H} or {T,T}

Player B wins if players have different sides showing viz. (H,T} or {T,H}.

If either player plays a fixed pure strategy, say A plays only T, then B will always win and vice versa if B reveals what he will play.  Hence, there is no Nash equilibrium in a pure transparent strategies.  Each player randomizes or plays H or T randomly, in the Nash equilibrium of the game.  This is because the game is  

oppositional in structure and zero sum if what A loses in monetary payoffs is what  B gains and vice versa.

Example 2 :Major –Major as the Liar Strategy (see, excerpt  from Catch 22)

The Liar Strategy in a social setting

Appleby: ‘About how long will I have to wait before I can go in to see the Major?’

Sergeant Towser: ‘Just until he goes out to lunch. Then you can go right in.’

Appleby: ‘But he won’t be there then. Will he?’
Sergeant Towser : ‘No sir.... . Major Major never sees anyone in his office while he’s in his office.’

Appleby: ‘Sergeant, are you trying to make a fool out of me just because I’m new in the squadron .. ?”

Sergeant Towser: ‘Oh, no,sir. Those are my orders.  You can ask Major Major when you see him.’

Appleby: ‘ That’s just what I intend to do, Sergeant. When can I see him?’

Sergeant Towser:’Never’.

When Major Major looked back on what he had accomplished, he was pleased. With a little ingenuity and vision, he made it all but impossible for anyone in the squadron to talk to him... . No one, it turned out, but that madman Yossarian, who brought him down with a flying tackle one day as he was scooting along the bottom of the ditch to his trailer for lunch.


       Catch 22, Joseph Heller.


Despite the obvious hilarity of this episode from Heller’s 20th. century classic, what it underscores is that the Liar strategy can force a no win on the other player who plays transparently. 

Major/Liar Strategy   = 
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Any visitor whose arrival  is expected or preannounced will fail to see the Major as he aims not to see them.

The only Nash equilibrium strategy of this game for those who want to see him is to surprise him as did madman Yossarian.  Those squaddies who are rule abiding , viz. fall in with Major’s rule that they turn up announced, have given up on seeing him.  The only person who is queuing up to see him is a rookie, Appleby who has not worked out that the Major is the Liar: a situation that game theorists call out of equlibrium as to turn up announced is simply not rational for anybody who wants to see the Major.  

Example 3 These are well known to practitioners from zero sum financial  markets.

In 1989 after 3 years of trying to enforce the 5 minute disclosure rule on bloc trades by market makers, the London International Stock Exchange declared that trades above 100,000 even in alpha stocks need not be reported till the following day.  As disclosure of large unbalanced trades by a market maker will cause other traders to force less profitable terms of trade against him, unless transparency is rescinded, the market for bloc trades cannot flourish.  Secrecy in the conduct of open market operations is resorted to for precisely the same reasons (see, Linda Allen on Fed Watching).

Example 4: The Currency Peg  (Will be analysed in Section 4  )





SECTION 3



Goodhart’s Law and The Lucas Critique

Background To Credibility and Transparency Literature

Goodhart’s Law claims that “ any observed statistical  regularity will tend to collapse once pressure is placed upon it for control purposes” (Goodhart, 1984, p.96)
Goodhart’s Law is basically an empirical rather than theoretical exegesis of what followed when the Tory chancellor in the mid 1980’s attempted to achieve preannounced  nominal monetary targets.  As per Goodhart’s Law , these monetary variables became more volatile in the period after they were the object of much concerted effort to control them than in any period before that. Fischer (1994) has given Goodhart’s Law a wide enough theoretical berth to suggest that any formalistic monetary rule will suffer eventual breakdown.  Thus, the general intuition of Goodhart’s Law  parallels the kernel of truth that emerges from the monetary game theory models which is along the lines of the famous Lucas Critique (see, Lucas 1972, 1976).  The Lucas Critique has been influential in overturning some simplistic ideas that the economy can be controlled like physical systems or like a game against nature.  Lucas (1976) alerted policy makers of the difficulties involved in an objective evaluation and the effective implementation of policy when the latter is known or anticipated by the public.  Econometric evaluation of the effects of policy was deemed difficult or even impossible as the structural equations describing the dynamics of the economy may not be invariant due to agents’ behaviourial changes from anticipated policy impact.

The Lucas thesis on policy design  that  revolutionized the traditional Theil-Tinbergen framework of policy design is associated with the three following well known postulates (Lucas, 1972,1976).  Policy analysis must not be conducted as if it is a game against nature as it was traditionally done.  

The Lucas Thesis on policy design is a loose amalgam of the three following postulates.

The first postulate says that policy objectives may be rendered ineffective by the strategic behaviour of private agents if they can anticipate (viz. have rational expectations) or know the outcomes of  policy.  It is this latter property of a policy rule, given that the rule itself is known or can be learnt that coincides with our notion of a transparent rule. This first postulate corresponds to the Liar strategy.  

Second, when faced by a private sector with rational expectations, it is deemed necessary for authorities to use ‘surprise’ strategies to achieve policy objectives.  

Third, the computation of  equilibrium outcomes or the econometric estimation of models to evaluate policy may be difficult or impossible as behaviourial changes to anticipated  policy lead to a lack of structural invariance of the models concerned.  Strictly speaking, it is the third postulate above in Lucas(1976) that is referred to as the Lucas Critique. However, we will use this term interchangeably with the larger thesis on the trio of postulates on policy design.
Why does policy fail if it can be rationally expected ??  Quite simply if regulatees have objectives which are in conflict with what the authorities want, the knowledge that the authorities intend to impose a regulation inimical to their perceived interest, will cause the regulatees to take actions that can controvert /contravene the regulation.  There are various degrees of policy failure.

In the classic work of  Albert Hirschman (1991), Lucas type critiques  have aptly been called ‘futility, perversity and jeopardy’ arguments against institutional building which deliberately aim to bring about specific and predetermined outcomes in society. Such objectives when pursued at a collective level, according to this thesis, will result in unintended consequences for society that may nullify the original intent of public action (the futility argument); it may bring about consequences, that are opposite from those being proposed (the perversity argument); and finally it may ‘destabilize’ the system as a whole (the jeopardy argument).  Despite, Hirschman’s original intent to pillory the above as the rhetoric of reaction, he redresses his position and advices policy makers to minimize “the vulnerability of policy proposals on perversity, futility or jeopardy grounds” (Hirschman, 1995, p.61).  This is certainly a useful dictum if there is a schematic way of assessing policy rules for their propensity for producing perverse, futile and jeopardizing outcomes.  

Lucas 2nd Postulate said that if private sector can render policy ineffective then authorities must use surprises.  This sounds very controversial.  What does this mean?

Surprises in policy:  Surprise Inflation 

A well known formulation of ‘surprise’ inflation is in the Lucas surprise supply function.   

Thus, we have,  

y  = y* + b(  -  e  ) +  , 

which says that output, y, will not increase beyond the natural rate , y*, unless there is ‘surprise’ inflation, ( -  e  ) which is the prediction error from expected inflation,  e.

The clear but implicit view here, which is also in keeping with the Gödel framework, is that the private sector is assumed to have the Liar like capacity to contravene any anticipated inflationary efforts by the authorities to boost output above the natural rate.  As authorities desire output in excess of the natural rate they have to use surprise inflation to overcome the Liar strategy of the private sector that maintains the system at the natural rate and renders monetary policy ineffective or neutral. Many macro-theorists claim that this structure of the policy introduces an inflationary bias into the system and is the cause of  inflation of the 1970’s . (Michael Mussa is one monetary economist who disagrees wit this analysis.  ) 

A vast literature  called the credibility and transparency literature developed to find means of preventing the authorities from using ‘surprise’ inflation. 

The Barro and Gordon (1983) paper has led many to claim that the development of  “reputation by monetary authorities presents one way around the dynamic inconsistency problem” (Fisher, 1994, p. 291).  

This has become rationale for the assertion that in addition to the preannouncement of monetary policy rule is the need to develop monetary institutions that enhance credibility and reputation of monetary authorities by increasing costs to the policy maker for reneging from the policy.  

Building reputation (as Alan Greenspan) arises from doing/ making successful policy and  is not the same as following fixed rules. Rogoff (1985) spoke of the use of reputation without explicit rules.

On the contrary, Krugman (1996,p.352) identified one set of conditions in some models  for a crisis proof  fixed exchange rate lay  “with a high cost to abandoning the peg, for e.g, a very strong public commitment .”  This paper will challenge such  policy prescriptions of this genre of monetary game theory models summarized here in the words of Cukierman(1994, p.1440) : “Precommitment of monetary policy to a pre-announced course is a device for reducing inflation expectations .... . A central bank ... with an unequivocal mandate to focus on price stability, is one institutional device for committing monetary policy.  Another device is the maintenance of a fixed parity with the currency of a country that puts high priority on stable prices”.  

In the last decade or so there has been a bandwagon effect of a class of models that we will call monetary game theory models
 that has set aside the postulates of the Lucas Critique and advocates its exact opposite for the conduct of monetary policy.  The dichotomous application of the Lucas Critique to policy objectives pertaining to real and nominal sides of the economy is the prominent feature of  monetary game theory models that currently dominate discussions on policy design, see, Goodhart (1994) 
.  For real side objectives the famous Lucasian categories of ‘dust, ambiguity and uncertainty’ (ibid. p.110) are deemed  necessary to achieve policy outcomes. For nominal variables such as the price level and the rate of inflation, these models hold that commitment to transparent monetary rules such as that of currency pegs or preannounced inflation targets involving interest rates will lead to greater credibility and success in inflation control.  In other words, Goodhart smelled the rat, but did not ask they right question or seek the right answer.
In other words, in response to the Lucas thesis, what should have been done  is to have determined who does one need to surprise in the Nash equilbrium of the game, or alternatively when is transparency a bad thing or when can transparent strategies not be played as a Nash equilibrium of a game.   

Any strategist/ game theorist or logician advocating transparnt rules is duty bound to ask : “what of the Liar  ?”.  This is the import of Binmore’s seminal paper called ‘Modelling Rational Players’.  
Section 4 

LIAR/SPECULATOR ATTACKS ON CURRENCY PEGS

The structure of the currency peg will be seen to provide a classic example of a transparent rule for which the Liar strategy that certifies a no win for the authorities can be given as formalizable propositions.  Figure 1 which encapsulates facts on the structure and collapse of  ERM currency pegs gives some credence to the view in Obstfeld(1996) that analyses on currency crises should focus on the ‘logic’ or abstract structure of the game in place rather than just catalogue the diverse circumstances in each case.
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Figure 1:  Exchange rates against the deutschemark for the Belgian franc, French franc, Danish krone and British pound sterling  July 1992-July 1995 (index).

Source:  Eurostatistik, April 1993, 1994, 1996, August and October 1995.

· Figure 1 shows that the state of the fundamentals relating to the long term viability of the parity was neither necessary nor sufficient for speculative attacks. U.K with a 20% overvalued currency sustained attacks as did the other ERM currencies whose parities appear to be virtually unchanged within the pegged regime and when it effectively floated.  

· The only material difference in the case is with the widening of the bands from ( 2.5 % to  (  15%  was that it rendered the rule dead letter and when the conditions of a defence were made ambiguous, the speculative attacks ceased dramatically. 

· In our explanation of this and on what provokes the attacks, we enlist the logic of the Liar strategy in a form that is no more sophisticated than that of the Major.  In other words ours is an argument from the first Lucas postulate that the very reputation for adherence to a rule, the outcomes of which are known or predictable may lead to these being contravened and hence to policy failure. 

· In contrast, in extant accounts lack of commitment by authorities or a sudden and (unpredictable) loss of market participant’s belief in the ability of the authorities to defend the peg is alleged to have triggered self fulfilling speculative attacks (see, Eichengreen and Wyplosz, 1993).   If there was a sudden loss of market participant’s belief in the ability of the authorities to defend the peg, then at the time of the attacks, the forward exchange rates should have plummeted.

Indeed, the opposite was the case.  The attacks took place after  the authorities had intervened in the forex markets and bought the home currency forward pushing the  forward rates up.  See, Fung et al (2000).  If the authorities did not buy forward the  forward prices will  fall and then it is no good for the Liar/Speculator strategy.    


Tell tale signs that the structure of the game with the Liar was not understood by the authorities are now well recorded.  Schooled in the doctrine of transparency and commitment, authorities involved with failed currency pegs without exception followed in the footsteps of Norman Lamont, the UK Chancellor, who in the ill fated defence of the £-sterling in the summer of 1992 worked to remove  “ ‘any scintilla of doubt’ about the intentions of the government ...that he and the government were ‘going to maintain sterling’s parity and ...do whatever is necessary’ ”, Stephens (1996) (as quoted in Eichengreen,1999). Indeed, as noted by Morris and Shin (1998) the panacea, again intuitively correct and obvious after the event, of “throwing of sand” into the cogs of international finance to nobble the Liar/speculators in their capacity to prompt crisis in transparent currency arrangements (see, Eichengreen et. al., 1995)does not follow from the extant models on the systematic collapse of currency pegs.             
Formal Structure of the Currency Peg:

The fixed exchange rate arrangements in the ERM especially as it affected Britain in 1992     is  what is being modelled. The inflation control rule here is defined only with respect to the policy authorities commitment in maintaining the exchange rate parity within a lower band.  Thus, this policy  rule we call the peg rule   is defined as follows 
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 dr >0 &                      de*(£ ) < 0 , e*(£ ) <  el(£)  (I.A)

 PEG Rule      =         F £  >0              If       & d .                                




 0
                         Otherwise.                           (I.B)  

 e*(£) is the expected sterling exchange rate specified in  foreign currency units and el(£) the lower bound of the exchange rate parity system. de*( £ )  < 0, says that  sterling is expected to depreciate. Basically, the rule says that authorities raise interest rates and buy sterling forward (F£ > 0, stands for this) when sterling is expected to depreciate below the lower bound of the parity system and there is a growth in the inflation rate. The antecedent conditions of this rule, viz. that the currency is overvalued in terms of its official parity can be considered to be common knowledge. The rest of the rule is institutionalized within the structure of the currency peg. Once within the rules of a pegged system, a  central bank inevitably stakes its reputation on its capacity to maintain the parity of the exchange rate of its currency. Clearly also as the rule reveals, central banks can only address short run problems of exchange rate viability given the instruments in (1.A). One must, as in the ERM  currency crisis of 1992, presume no lack of  viability of the pegged system in forms of macro-economic pressures that classical currency models are apt to postulate (see, Obstfeld,1996,p.1038). What we intend to show is that ‘dead cert’ speculative attacks of the type made by Soros in 1992 are guaranteed, not simply on account of the public’s perception of the antecedent conditions of the rule but that the monetary authorities will rule abide and proceed to implement the rule in (1.A). In other words, we intend to show that over zealous defence of a publically known rigid structure of exchange rate parity manifests ignorance of  what economists, albeit with  little formal appreciation, call the Lucas Policy In effectiveness thesis or what has been called  the Liar Strategy.       

 





Sell forward   If  Authorities Defend and e-rates go up










(B.1)

Liar/Speculator=
 

     
No attack                    Otherwise
                       (B.2)


 


 

Why does the Liar Win?




Because the authorities’ defence is transparent.



 


The profitability of short selling  in (B.2) Liar/speculator strategy is enhanced as the forex futures prices jump up with the long position of authorities implementing (A.1) .  If (A.1) is not implemented, the speculator/Liar does nothing, (B.2).   The ease of implementing a rule breaking strategy as in (B.1), ofcourse, comes with the derivatives markets such that the timing of the attack can be fine tuned to coincide with when forex futures prices rise.  The largest single selling pressure must be applied at this point for it to be the most profitable for the speculator.  The greater the defence effort by authorities , the greater are the potential profits to speculators and the depletion of central bank reserves signals subsequent sharper devaluations that enables the speculator to close out by buying back more cheaply than otherwise.

Full empirical details on the Soros 1992 heist conducted virtually singlehanded against the Bank of England is in and references thereoff. (see, Fung, W., D. A. Hsieh, and K. Tsatsaronis, 2000, ‘Do Hedge Funds Disrupt Emerging  Markets ?’ , In Brooking Wharton , Papers on Financial Services’ Edited by R. E. Litan and A. M. Santomero, Washington D.C.)


Indeed, if the market did not believe that the authorities will put up a committed defence as in (A.1) , the forward forex rates will plummet making the Liar/speculator strategy unviable
. (We look at the forward rates of each of the ERM currencies with the D.M to see if there is any evidence that the market expected the future collapse of the spot rate; we do the same for the thai bhat and the malaysian ringit). In some self-fulfilling currency crisis models the main premise is that it is optimal for speculators to attack when they believe that authorities will not defend, Morris and Shin(1998) making the attack  self-fulfilling as then it is not optimal for the authorities to defend.  This is in stark contrast to the Liar strategy in (B.1,B.2).    



Now for the main point of difference between our analysis and that of other models on the collapse of the pegs. In the standard credibility paradigm as loss of credibility in the capacity of authorities to defend the parity is seen to be the driving force behind speculative attacks, show of strength and committed defence of the parity is upheld as the optimal strategy. In the Obstfeld(1996) model of self-fulfilling currency crises, large costs of exit from the peg are meant to keep the defence rule of the peg secure against successful attacks.  However,in the region of middling commitment costs, though the defence takes place attacks are styled as self fulfilling because when they occur they break the peg.  Shin and Morris(1998) give a rendering of self-fulfilling currency crisis models with multiple Nash equilibria with either (defence and no attack) and (no defence and attack) being equally feasible.  These equilibria do not conform with the stark reality that no currency peg strictly operating rule (A.1, A.2) has survived and every failed currency peg was defended and suffered speculative attacks. 

Hence, unlike for instance the Morris-Shin example of the self-fulfilling crisis, it is never possible to obtain {a defend, no attack }outcome in a Nash equilibrium with the Liar/speculator.  The success of the latter unlike that of the Obstfeld type self-fulfulling attacks arises directly from the transparency of and the clear cut commitment by the central bank to rule (A.1) than from sunspots and exogenous shocks that can randomly propel runs on the currency peg. Thus, just as no rule abiding member of Major’s squadron will succeed in seeing him when he is in, the defence of the peg fails when it becomes a binding constraint as per rule (A.1) as it fulfils the individual rationality condition in the Liar/speculator strategy in (B.1) for an arbitrage position which implies a no win for the authorities with finite and fractional reserves.  If the rule (A1,2) is in place, then knowledge of the formal structure of the Liar strategy in (B.1,2)  should logically imply  that authorities make a preemptive and time inconsistent move to break their own rule in so far as no contest on foreign exchange markets is offered and no foreign exchange reserves are conceded and the system goes into a de facto floating regime.
  If the defence of the peg is not an optimal Nash equilibrium strategy for the authorities when the time for this comes as per rule (A.1), it should be clear the peg being justified for what ever reason, be that as an inflation anchor or for monetary stability, is in principle a defunct institution which will fail in its objectives.  The show of resolve by authorities in the wholesale utilization of reserves in long spot and forex futures positions can be viewed in the same light as Rubinstein and Osborne (1994) were led to conclude in another context.  We must conclude that the authorities “are not rational or do not understand the structure of the game rather than assume that they were rationally trying to send ..(the market) a strategic signal” (Ibid, p.246).  

Conclusion:

From a pragmatic perspective the advocacy for transparent rules must be accompanied by a two fold dictum- (I) Take the Liar out; (II) If that is not feasible and surprise strategies are not possible then the objectives being sought may have to be abandoned.

Remember in the case of speculative attacks on the currency peg, the use of derivatives/forward markets is entirely legitimate.  The point is that given the

Globalization of finance, taking this ‘Liar’ out is close to impossible.

Instead of discussing grand matters of world financial architecture: central bankers will be best advised never to show their hands when intervening in zero sum asset markets. 
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 Appendix on Monetary/Financial Innovation Arising From Regulatory Arbitrage: Why Formalistic Rigid Policy Rules Fail 




The objective of this section is to give a brief elucidation of Goodhart’s law from a historical perspective of financial and monetary innovations as they have occurred in the environs of  specific regulatory frameworks. We also intend to show that for instance the control of inflation may arise from private sector innovations in payments. This is being achieved by private sector reactions to rigid formalistic control of the monetary environment a la Goodhart’s Law and the Lucas Critique. The thesis here is that attempts to impose formalistic control over the monetary environment brings about perverse outcomes, from the point of view of the regulator, which make the system more uncontrollable than before.  This may  be viewed as a ‘bad’ from the vantage of the regulator.  But from the perspective of the evolution of market institutions, there is now a growing body of literature that draws directly or indirectly on the classical  invisible hand  arguments to explain that a good number of the most successful and cost effective monetary and financial market innovations have arisen in the form of regulatees escaping from regulation with the market innovations being  unintended consequences of actions of these classes of  agents and not brought about by  deliberate design (see,  Kane,1977, Miller, 1986,Schanze,1995, Lietzel, 1996). 



 The theoretical problems pertaining to such invisible hand theories of  institutions  has to deal with the following type of issues : (a) Is there any apriori structure of the visible hand or deliberate interventionary regulatory rule that prompts creative circumventory behaviour unintended and presumably undesirable in terms of the prespecified objectives of policy ? (b) How is it that some regulation fosters beneficial unintended consequences that result in long lived market innovations while others generate what Kane (1977) calls the regulatory dialectic in the form of adjustments and counteradjustments by regulatees and regulators that are purely a deadweight loss to society ?  (c) How can one distinguish in principle between the relative merits of the extant regulation which may suffer de facto or dejure restriction or rescinding and the market innovation that arose in circumvention of it ?  (d)  Are the premises of the dynamics of libertarian markets antithetical to certain forms of  regulatory control ?  (e) Are there in principle discernible patterns to the dynamics of the evolution of the regulatory structures where escape from  regulation or regulatory arbitrage is a fundamental characteristic of the impossibility of designing complete formalistic forms of control ?




   On the issue of policy ineffectiveness, I will use the allegorical insights from Schanze (1995) to illustrate what is increasingly being perceived as the tension between the inevitability  of escape of the private sector from restrictive regulation and the desire of authorities to control the monetary environment in certain prespecified ways which involve price or quantitative restrictions on monetary and financial assets.  Schanze (1985) coined the term regulatory bifurcation                          

for the form of institutional innovation that is brought about not by design but as the unintended consequence of the actions of regulatees escaping from regulation.  This term is meant to imply that regulatory authorities make exceptions to some violations to regulation, de facto.  Or that an arrangement that may be considered to be illegal by some existing regulation may no longer be considered so by courts if the latter can be 

shown to be restrictive of some basic freedom to enter into contractual relations.  The restrictive nature of extant regulation may not come into the forefront till somebody  invents the ‘new’ contract.  Schanze (ibid) uses the Hamburg version of the Aesop’s fable of the hare and the tortoise (hedghog in the German version) to draw our attention to the activity of  ingenious regulatees or hedgehogs who escape from regulation. At every critical juncture of the race, the hedgehog outwits the rule-abiding hare by having his wife pose as himself and has it appear that the hedgehog has arrived ahead of the hare. The hedgehog’s wife say of her de facto presence , “here I am already” and this continues ad infinitum. Schanze argues that institutions that escape thus from regulation  should receive sympathetic legal treatment as “ this attitude is of fundamental constitutional  significance for the maintenance of market economies” (ibid, p.168). 



    The record of  regulatory bifurcation in monetary and financial markets, especially in the last three decades, can be seen as a litany of failed attempts by monetary authorities to control the monetary and financial environment by explicit price and quantity restrictions. Sometimes, the institutions that regulatees build when escaping from regulation are so extensive, that their de facto existence has to be acknowledged and the activity in these unregulated enclaves cannot be brought to book. Further, once certain principles of regulatory arbitrage have been invented, they not only remain long after the regulation that prompted is dead letter, any attempt by authorities to reintroduce similar regulation is bound to reactivate what are now well known private sector activities that can systematically gain from it.  The best examples here are the practices of disintermediation that arose in a substantial way with the  Euro money and bond markets that came in the wake of the Glass-Stegall Act of 1933 and Regulation Q.  These unregulated enclaves rendered the collapse of the pegged exchange rate systems of the Brettons Woods system due to the de facto freeing of capital movements. These enclaves governed only by self-regulation were deemed to be so extensive, that at no time was it considered  possible that they can be brought to book. The use of financial and foreign exchange derivatives markets, for regulatory arbitrage and off balance sheet activities of corporations, are known to have taken off in the late 1970’s (see, Grabbe, 1996,p. 34).  Some other well known innovations such as  NOW accounts came as the consequence of banks countervening interest rate restrictions; money market mutual funds (MMMF) followed from restrictions on credit expansion; the Corset led the coporate sector to resort to securitization to bypass restrictions on interest bearing liabilities. Studies reinitiated by Podoloski (1986) to analyse the consequences of these monetary and financial innovations for monetary policy and central banking has now become a growing  area of research with the following being a small sampling of references Goodhart (1986 a, b, 1989), Dow(1991), Arestes et. al (1993), Berentsen (1997).  See, Markose and Loke (2000) for analysis of innovations in payments systems.                       



The earliest form of this discussion in the context of monetary regulation arose with the so called  Currency and Banking Schools in Britain  in the 1800s, which represent two differing views on money in society.  The Currency School took a narrow legalistic view of money that focused on high powered money and legal tender and restrictive measures on bank note issue and deposit banking was sought to control the quantity of money.  The Banking School  viewed chequeable deposit accounts as an innovation to overcome the information deficit that manifest as disequilibrium impluses, either as tightness or slackness, of outside money supply vis-a-vis  the money demand needs of consumption and industry. Inside money in the form of credit can arise as and when the demand for it is stimulated from the transactions and investment demand for money.  Thus the less than passive nature of money demand was accentuated from the very inception of the first of the major innovations  which underpins the provenance of what is now called the securitization of private financial claims on individuals and institutions and it has completetely dislodged the stability of money demand functions. Capie et. al. (1994) note that as in the early 19th. century, in the 1960s -1980s when the control of money became an issue, the narrow and legalistic view of money was championed by the monetarists and the measurement and control of money was assumed to be a policy objective that could be accomplished. Goodhart (1994,pp 235-236) claims that historically in  both these periods, the theoretical battle appears to have been won with the institutions of  political economy and legal frameworks for the adopting the premises of  Currency   School.  “Yet in both cases the currency / Monetarist school lost the war ...  the new monetary  rules did not work as intended... the very introduction of these new rules helped to change the structure ” of the system.                 




As we have outlined above, restrictive and formalistic monetary regulation has worked inadvertently as the breeding grounds for vast tracts of innovations in securitized forms of money substitutes and other forms of private money. With  shrinking of the monetary base relative to the growth of private credit mostly  in the form of electronic money (check cards) and credit cards which are simultaneously also means of payment, it has been argued by Teles (1997)  that ability of suppliers of outside money to engineer inflation is now limited.  With the monopoly power of central banks as sole supplier of outside money clearly constrained by competition from private money growth that can economize on the use of notes and coins, the fight against inflation is being solved by not by direct policy design but by monetary innovations that can flexibily respond to private sector money demand, installing thereby the Wicksell/Hayek benefits of neutral money. The future of central banking, especially in its role in money supply and in its regulatory role of the monetary and financial environment needs radical rethinking in advanced credit economies as the governmental monopoly of outside money is being restricted to being the unit of acccount with the other store of value and medium of exchange functions of money being undertaken by innovatory forms of private money.      





The purpose of this section, then, has not been so much as how the monetary environment has been revolutionized, but that monetary authorities, to date, seem to have no clear cut understanding of what is it that prompts policy outcomes that are so vastly different from stated objectives.  Reliance on formalistic and preannounced rules to control the monetary environment continues unbated. In the next section we focus on the most recent of monetary policy disasters associated with the misguided attempt to control inflation via so called inflation anchors involving formalized rules in asset prices.                               
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� Pegged currency regimes, instituted on grounds of providing an inflation anchor, that have suffered systematic speculative attacks leading to currency crisis and/or economic collapse are the following. Jamaica,1990, 1992 ERM crises involving the £-sterling, lira, franc, krona, punt and others, the 1994 peso crisis,  the Thai baht (the second wave of attacks on it), the Malaysian ringit and the Indonesain rupiah, 1997.  Extensive empirical accounts of these currency crises exist, see, Sachs et. al.(1996),  Eichengreen  et. al. (1996 ).  In January 1999, the IMF package of $41bn. was lost in the defence of the dollar peg with the Brazilian real.  What constitutes a ‘successful’ speculative attack is contentious. For instance, Krugman (1996, p.356) refers to the speculative attack on the krona which netted what appears to be the largest amount of bank reserves of the ERM currencies to speculators as “an attack that failed when the Swedish government proved ready to defend the currency with very high interest rates” of around 500%.  Surely, the speculator does not judge his success by whether or not the parity is broken but by how much is netted from the attack and to count on its use as a money pump in the future.





	� This observation was made recently in The Economist (15th. August, 1998). The  transparency of the interest rate policy in Canada where the central bank has openly announced its determination to let interest rates remain low produced a rout on the Canadian dollar in July 1998 “by currency traders, confident that the interest rate would not rise”, The Economist (15th. August, 1998).  Astute observers have queried why monetary authorities insist on ‘playing poker with a hand that everybody can see”. (Ibid)    


�  Regarding the Mexican peso crisis, Sachs et. al (1996) did show some unease at the premise held by leading macroeconomists that the Bank de Mexico should show strength and support the peso at great cost to maintain credibility for inflation control.  In the workings of the ERM,  Helmut Schlesinger, in the first and possibly only such official admission, clearly recognized that the system worked as a lightening rod for currency speculation where speculators gained systematically at the expense of monetary authorities leading to loss of central bank reserves, exacerbated real costs of deflation and the unsustainability of policy objectives. See, Schlesinger’s speech at the Cologne University, quoted in the Financial Times, 2 December 1992.    


� Self-subversion is also possible.


� In the rules versus discretion literature what macro-economists fail to qualify sufficiently is that the fixed rule in question must be a stable evolutionary Nash equilibrium strategy.  Rules which may be ‘optimal’ in a fairly narrowly specified model cannot be judged to be superior: they may just be arbitrary.  


� The number of  papers espousing the main tenets of this class of models are so large that it is best to refer to Fischer (1994) for a balanced survey of the consensus as it stands now.  See, also Cukierman (1994).


� Goodhart(1994), in the format of an open letter to the Governor of the Bank of England, reviews Cukierman (1992). Though, Goodhart suggests that it may be  “silly” (italics in original, ibid.p144) that these models have diametrically opposite policy recommendations for policy objectives on real and nominal variables, he upholds the presumption in these models  that authorities can be efficacious in the attainment of preannounced nominal targets.  This view is widespread among macro economists and central bankers.     


� The absence of market anticipated devaluation is the rule in all cited cases of failed currency pegs, Gros and Thygesen (1998).  Especially with the U.K ERM crisis they claim that with an interest rate differential with the German interest rate of less than 1% it is hard to assert that the subsequent 20 % devaluation was anticipated.  The hedging activities of spot sales and short sales by asset holders  which certainly exacerbate the crisis were mostly synchronized with the defence activity and not prior to that. However the latter are loss minimizing strategies and are distinct from the pure arbitrage profit taking one of the Liar/speculator strategy who has nothing on the cash/long side to protect.   


�  Eichengreen (1999) with hindsight has recommended flexible bands and other exit routes at the first whiff of trouble ‘before the crunch’ comes has broken ranks with the credibility paradigm that incites defence of currency pegs to forestall attacks.  However, neither Eichengreen nor extant currency crises models give a formal analysis as to why defence of the peg when rule (11.A) becomes a binding constraint cannot be implemented as a Nash equilibrium strategy.  
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Sheet1

		Exchange Rate: 1USD=       (x/USD)														Exchange Rate: 1 DM=     (DM/USD)

				BFR		DKR		FF		UKL		DM				USD/DM		USD/DM		USD/DM		USD/DM

		Jul-92		30.7		5.736		5.029		0.5211		1.49				0.6711		0.6711		0.6711		0.6711

		Aug-92		29.91		5.6		4.925		0.5155		1.452				0.6887		0.6887		0.6887		0.6887

		Sep-92		29.83		5.604		4.924		0.5408		1.447				0.6911		0.6911		0.6911		0.6911

		Oct-92		30.54		5.722		5.031		0.6046		1.483				0.6743		0.6743		0.6743		0.6743

		Nov-92		32.65		6.112		5.369		0.6549		1.587				0.6301		0.6301		0.6301		0.6301

		Dec-92		32.53		6.12		5.393		0.6444		1.581				0.6325		0.6325		0.6325		0.6325

		Jan-93		33.26		6.235		5.479		0.6524		1.616				0.6188		0.6188		0.6188		0.6188

		Feb-93		33.88		6.31		5.564		0.6956		1.643				0.6086		0.6086		0.6086		0.6086

		Mac 93		33.92		6.324		5.595		0.6846		1.647				0.6072		0.6072		0.6072		0.6072

		Apr-93		32.84		6.13		5.395		0.6465		1.596				0.6266		0.6266		0.6266		0.6266

		May-93		32.02		6.171		5.415		0.6457		1.606				0.6227		0.6227		0.6227		0.6227

		Jun-93		33.95		6.326		5.561		0.6618		1.652				0.6053		0.6053		0.6053		0.6053

		Jul-93		35.4		6.638		5.837		0.6679		1.713				0.5838		0.5838		0.5838		0.5838

		Aug-93		35.94		6.912		5.932		0.6703		1.695				0.5900		0.5900		0.5900		0.5900

		Sep-93		34.82		6.644		5.675		0.6559		1.622				0.6165		0.6165		0.6165		0.6165

		Oct-93		35.65		6.628		5.749		0.6651		1.638				0.6105		0.6105		0.6105		0.6105

		Nov-93		36.22		6.768		5.909		0.6753		1.701				0.5879		0.5879		0.5879		0.5879

		Dec-93		35.71		6.705		5.849		0.6708		1.711				0.5845		0.5845		0.5845		0.5845

		Jan-94		36.22		6.769		5.92		0.6699		1.743				0.5737		0.5737		0.5737		0.5737

		Feb-94		35.79		6.773		5.901		0.6761		1.737				0.5757		0.5757		0.5757		0.5757

		Mac 94		34.85		6.627		5.765		0.6703		1.691				0.5914		0.5914		0.5914		0.5914

		Apr-94		34.97		6.659		5.818		0.6743		1.698				0.5889		0.5889		0.5889		0.5889

		May-94		34.13		6.492		5.678		0.665		1.658				0.6031		0.6031		0.6031		0.6031

		Jun-94		33.55		6.338		5.568		0.6558		1.63				0.6135		0.6135		0.6135		0.6135

		Jul-94		32.36		6.168		5.38		0.647		1.57				0.6369		0.6369		0.6369		0.6369

		Aug-94		32.24		6.186		5.361		0.6485		1.565				0.6390		0.6390		0.6390		0.6390

		Sep-94		31.93		6.114		5.306		0.6397		1.551				0.6447		0.6447		0.6447		0.6447

		Oct-94		31.29		5.951		5.205		0.6228		1.52				0.6579		0.6579		0.6579		0.6579

		Nov-94		31.67		6.025		5.286		0.6293		1.539				0.6498		0.6498		0.6498		0.6498

		Dec-94		32.32		6.162		5.414		0.6415		1.572				0.6361		0.6361		0.6361		0.6361

		Jan-95		31.57		6.037		5.298		0.635		1.532				0.6527		0.6527		0.6527		0.6527

		Feb-95		30.92		5.929		5.224		0.636		1.502				0.6658		0.6658		0.6658		0.6658

		Mac 95		29.04		5.634		4.983		0.625		1.407				0.7107		0.7107		0.7107		0.7107

		Apr-95		28.4		5.438		4.848		0.622		1.381				0.7241		0.7241		0.7241		0.7241

		May-95		28.98		5.513		4.982		0.63		1.408				0.7102		0.7102		0.7102		0.7102

		Jun-95		28.77		5.467		4.916		0.627		1.4				0.7143		0.7143		0.7143		0.7143

		Jul-95		28.56		5.41		4.833		0.627		1.389				0.7199		0.7199		0.7199		0.7199

		Exchange Rate: x/DM

				BFR		DKR		FF		UKL

		Jul-92		20.6040		3.8497		3.3752		0.3497

		Aug-92		20.5992		3.8567		3.3919		0.3550

		Sep-92		20.6151		3.8728		3.4029		0.3737

		Oct-92		20.5934		3.8584		3.3924		0.4077

		Nov-92		20.5734		3.8513		3.3831		0.4127

		Dec-92		20.5756		3.8710		3.4111		0.4076

		Jan-93		20.5817		3.8583		3.3905		0.4037

		Feb-93		20.6208		3.8405		3.3865		0.4234

		Mac 93		20.5950		3.8397		3.3971		0.4157

		Apr-93		20.5764		3.8409		3.3803		0.4051

		May-93		19.9377		3.8425		3.3717		0.4021

		Jun-93		20.5508		3.8293		3.3662		0.4006

		Jul-93		20.6655		3.8751		3.4075		0.3899

		Aug-93		21.2035		4.0779		3.4997		0.3955

		Sep-93		21.4673		4.0962		3.4988		0.4044

		Oct-93		21.7643		4.0464		3.5098		0.4060

		Nov-93		21.2934		3.9788		3.4738		0.3970

		Dec-93		20.8708		3.9188		3.4185		0.3921

		Jan-94		20.7803		3.8835		3.3964		0.3843

		Feb-94		20.6045		3.8993		3.3972		0.3892

		Mac 94		20.6091		3.9190		3.4092		0.3964

		Apr-94		20.5948		3.9217		3.4264		0.3971

		May-94		20.5850		3.9156		3.4246		0.4011

		Jun-94		20.5828		3.8883		3.4160		0.4023

		Jul-94		20.6115		3.9287		3.4268		0.4121

		Aug-94		20.6006		3.9527		3.4256		0.4144

		Sep-94		20.5867		3.9420		3.4210		0.4124

		Oct-94		20.5855		3.9151		3.4243		0.4097

		Nov-94		20.5783		3.9149		3.4347		0.4089

		Dec-94		20.5598		3.9198		3.4440		0.4081

		Jan-95		20.6070		3.9406		3.4582		0.4145

		Feb-95		20.5859		3.9474		3.4780		0.4234

		Mac 95		20.6397		4.0043		3.5416		0.4442

		Apr-95		20.5648		3.9377		3.5105		0.4504

		May-95		20.5824		3.9155		3.5384		0.4474

		Jun-95		20.5500		3.9050		3.5114		0.4479

		Jul-95		20.5616		3.8949		3.4795		0.4514

				BFR		DKR		FF		UKL

		Jul-92		20.6040		3.8497		3.3752		0.3497

		Aug-92		20.6040		3.8497		3.3752		0.3497

		Sep-92		20.6040		3.8497		3.3752		0.3497

		Oct-92		20.6040		3.8497		3.3752		0.3497

		Nov-92		20.6040		3.8497		3.3752		0.3497

		Dec-92		20.6040		3.8497		3.3752		0.3497

		Jan-93		20.6040		3.8497		3.3752		0.3497

		Feb-93		20.6040		3.8497		3.3752		0.3497

		Mac 93		20.6040		3.8497		3.3752		0.3497

		Apr-93		20.6040		3.8497		3.3752		0.3497

		May-93		20.6040		3.8497		3.3752		0.3497

		Jun-93		20.6040		3.8497		3.3752		0.3497

		Jul-93		20.6040		3.8497		3.3752		0.3497

		Aug-93		20.6040		3.8497		3.3752		0.3497

		Sep-93		20.6040		3.8497		3.3752		0.3497

		Oct-93		20.6040		3.8497		3.3752		0.3497

		Nov-93		20.6040		3.8497		3.3752		0.3497

		Dec-93		20.6040		3.8497		3.3752		0.3497

		Jan-94		20.6040		3.8497		3.3752		0.3497

		Feb-94		20.6040		3.8497		3.3752		0.3497

		Mac 94		20.6040		3.8497		3.3752		0.3497

		Apr-94		20.6040		3.8497		3.3752		0.3497

		May-94		20.6040		3.8497		3.3752		0.3497

		Jun-94		20.6040		3.8497		3.3752		0.3497

		Jul-94		20.6040		3.8497		3.3752		0.3497

		Aug-94		20.6040		3.8497		3.3752		0.3497

		Sep-94		20.6040		3.8497		3.3752		0.3497

		Oct-94		20.6040		3.8497		3.3752		0.3497

		Nov-94		20.6040		3.8497		3.3752		0.3497

		Dec-94		20.6040		3.8497		3.3752		0.3497

		Jan-95		20.6040		3.8497		3.3752		0.3497

		Feb-95		20.6040		3.8497		3.3752		0.3497

		Mac 95		20.6040		3.8497		3.3752		0.3497

		Apr-95		20.6040		3.8497		3.3752		0.3497

		May-95		20.6040		3.8497		3.3752		0.3497

		Jun-95		20.6040		3.8497		3.3752		0.3497

		Jul-95		20.6040		3.8497		3.3752		0.3497
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		Changes in Exchange Rate (Jul 1992-base year)

				BFR		DKR		FF		UKL

		Jul-92		0.00		0.00		0.00		0.00

		Aug-92		-0.02		0.18		0.49		1.51

		Sep-92		0.05		0.60		0.82		6.86

		Oct-92		-0.05		0.23		0.51		16.57

		Nov-92		-0.15		0.04		0.24		17.99

		Dec-92		-0.14		0.55		1.07		16.54

		Jan-93		-0.11		0.22		0.45		15.44

		Feb-93		0.08		-0.24		0.34		21.06

		Mac 93		-0.04		-0.26		0.65		18.85

		Apr-93		-0.13		-0.23		0.15		15.82

		May-93		-3.23		-0.19		-0.10		14.96

		Jun-93		-0.26		-0.53		-0.27		14.55

		Jul-93		0.30		0.66		0.96		11.49

		Aug-93		2.91		5.93		3.69		13.07

		Sep-93		4.19		6.40		3.66		15.63

		Oct-93		5.63		5.11		3.99		16.10

		Nov-93		3.35		3.36		2.92		13.52

		Dec-93		1.29		1.79		1.28		12.10

		Jan-94		0.86		0.88		0.63		9.89

		Feb-94		0.00		1.29		0.65		11.30

		Mac 94		0.02		1.80		1.01		13.34

		Apr-94		-0.04		1.87		1.52		13.55

		May-94		-0.09		1.71		1.46		14.68

		Jun-94		-0.10		1.00		1.21		15.04

		Jul-94		0.04		2.05		1.53		17.83

		Aug-94		-0.02		2.68		1.49		18.48

		Sep-94		-0.08		2.40		1.36		17.93

		Oct-94		-0.09		1.70		1.46		17.16

		Nov-94		-0.12		1.69		1.76		16.92

		Dec-94		-0.21		1.82		2.04		16.68

		Jan-95		0.01		2.36		2.46		18.52

		Feb-95		-0.09		2.54		3.05		21.07

		Mac 95		0.17		4.02		4.93		27.01

		Apr-95		-0.19		2.29		4.01		28.78

		May-95		-0.11		1.71		4.83		27.94

		Jun-95		-0.26		1.44		4.04		28.06

		Jul-95		-0.21		1.17		3.09		29.07

		Index of exchange rate against DM(Jul 1992 base year)

				Belgium		Denmark		France		UK

		Jul-92		100.00		100.00		100.00		100.00

		Aug-92		100.02		99.82		99.51		98.49

		Sep-92		99.95		99.40		99.18		93.14

		Oct-92		100.05		99.77		99.49		83.43

		Nov-92		100.15		99.96		99.76		82.01

		Dec-92		100.14		99.45		98.93		83.46

		Jan-93		100.11		99.78		99.55		84.56

		Feb-93		99.92		100.24		99.66		78.94

		Mac 93		100.04		100.26		99.35		81.15

		Apr-93		100.13		100.23		99.85		84.18

		May-93		103.23		100.19		100.10		85.04

		Jun-93		100.26		100.53		100.27		85.45

		Jul-93		99.70		99.34		99.04		88.51

		Aug-93		97.09		94.07		96.31		86.93

		Sep-93		95.81		93.60		96.34		84.37

		Oct-93		94.37		94.89		96.01		83.90

		Nov-93		96.65		96.64		97.08		86.48

		Dec-93		98.71		98.21		98.72		87.90

		Jan-94		99.14		99.12		99.37		90.11

		Feb-94		100.00		98.71		99.35		88.70

		Mac 94		99.98		98.20		98.99		86.66

		Apr-94		100.04		98.13		98.48		86.45

		May-94		100.09		98.29		98.54		85.32

		Jun-94		100.10		99.00		98.79		84.96

		Jul-94		99.96		97.95		98.47		82.17

		Aug-94		100.02		97.32		98.51		81.52

		Sep-94		100.08		97.60		98.64		82.07

		Oct-94		100.09		98.30		98.54		82.84

		Nov-94		100.12		98.31		98.24		83.08

		Dec-94		100.21		98.18		97.96		83.32

		Jan-95		99.99		97.64		97.54		81.48

		Feb-95		100.09		97.46		96.95		78.93

		Mac 95		99.83		95.98		95.07		72.99

		Apr-95		100.19		97.71		95.99		71.22

		May-95		100.11		98.29		95.17		72.06

		Jun-95		100.26		98.56		95.96		71.94

		Jul-95		100.21		98.83		96.91		70.93
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		Source:  Eurostatistik, April (1993,1994,1996), August 1995 and October 1995.
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95.0695772621

72.9861398384

100.1903450033

97.712479688

95.9903666626

71.2160025768

100.1050303524

98.2902789004

95.165144435

72.0609593343

100.2622149837

98.5625871688

95.9628440758

71.9425939633

100.2061333465

98.8252487918

96.9093727224

70.9284604382




