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Abstract

The phenomenal financial expansion of the last decades has been characterised by an exacerbation of systemic instability and an increase in the frequency of financial crises. The literature on financial crises has developed concomitantly, but despite a large number of papers written on this subject economists are still struggling to understand the underlying determinants of these phenomena. In this paper, I argue that one of the reasons for this apparent failure is the way agents, as well as the environment in which they evolve, are modelled in this literature. I outline an alternative framework, drawing from Post-Keynesian and Behavioural insights, in which international financial crises are seen as being a direct consequence of the way agents take investment decisions as they struggle to forecast a fundamentally uncertain future. I then apply this framework to the study of the 2000-2001 financial crisis in Turkey, which is notorious for not lending itself easily to explanations based on the existing theoretical literature on international financial crises. In my view, two moments can be identified prior to the crisis: A phase of increasing financial fragility, lasting from a previous crisis in 1994 to 1999, and a financial bubble in 2000 during the implementation of an IMF stabilisation program, partly predicated on the previous increase in financial fragility. My framework can account for both periods; it fits particularly well the first one and enhances the explanatory content of existing stories about the events that took place in 2000. 

THIS DRAFT NOVEMBER 27TH, 2006
Introduction
There has been a distinct increase in turbulence in world financial markets after the demise of the Bretton Woods system. Research on the topic extended concomitantly, for the most part in a delayed fashion. Each wave of crises tended to invalidate explanations elaborated previously and give rise to a new set of models, which were themselves put in question with the arrival of the next set of crises. Three generations of models were born in this way, each one broadening the scope of factors that could conspire to generate a crisis while circumscribing the specific characteristics of the wave of crises they were built to explain, without there arising a canonical form encompassing the different variations of the phenomenon. Meanwhile, the instability of international capital markets continues unabated.


In view of the devastation caused by international financial crises and the inconclusiveness of the current accounts of the phenomenon, I believe that there is both a need and a space for improvements in these theoretical accounts. In my opinion, one of the important failings of most existing accounts is their treatment of human beings through their use of «Rational Agents», with the assumption of the existence of perfect information equally or asymmetrically disseminated amongst them. This is not only unrealistic, a fact which most economist would probably recognise, but it also a poor heuristic device, as it fails to adequately represent important features of the behaviour of the participants in international financial markets, even though this behaviour is at the centre of most modern analyses. Some heterodox accounts, based on Minsky’s financial fragility hypothesis, offer a solution through the explicit acknowledgement of fundamental uncertainty as a defining characteristic of international financial markets. The adaptation of Minsky’s hypothesis, originally located within the realm of a closed economy, to an international context thus seems to be a promising avenue to explore.


The adoption of the postulate of fundamental uncertainty is not a panacea, however, and the behaviour of agents under those conditions remains somewhat vague and ungrounded in Minsky’s theory. A third theoretical strand, aptly labelled behavioural economics, provides some guidance on this question through the exploration of the psyche of human beings and their reactions when they are placed in situations akin to those they face in the economic realm of their existence. Applications of behavioural economics in finance have been growing in popularity in recent years and some of the results of both these applications and the general researches could be recuperated for the study of financial crises. One of my main objectives in this paper is to layout the bases of a new theoretical account for financial crises through the combination of some of the results coming out of the field of behavioural economics and Minsky’s financial fragility hypothesis recast in an international context. 

I accomplish this through a study of the 2000-2001 financial crisis in Turkey. The analysis of the 2000-2001 Turkish serves as a representation of my theoretical framework, as the abstract processes and concepts I develop in the model are given an explicit shape in my analysis of the crisis. Beyond this illustrative role, however, the Turkish crisis also provides a motivation for my theoretical project. None of the existing generations of models of international financial crises can explain the 2000-2001 Turkish crisis particularly well, nor even, I would endeavour to say, can the more idiosyncratic accounts that have been put forward to date. As such, the Turkish crisis illustrates the limitations of the existing models and can be said to justify the need for a new one. The results I obtain suggest that my framework can indeed contribute to explain the occurrence of this crisis. More specifically, there seems to be two distinct moments preceding the crisis: An increase in the fragility of the domestic economy in the years after a previous crisis in 1994, which appears to follow a traditional Minskian pattern; and a financial bubble in 2000 whose development also fits my joint framework. 

 
The paper is divided in Z28 main sections.
· Description of the TK crisis

· some explanations, why they don’t work, stress on failings of modern CC lit. but note how I would do this in much detail.
· my theoretical alternative 

· what to look at when testing my stuff

· empirical analysis

· conclusion.

The Turkish Crisis
The 1990s were unstable times for the Turkish economy. After the complete capital account liberalization in 1989, the growth performance of the Turkish economy was sluggish with two minor and two major recessions. In the 1990s, the economy showed a “boom-bust” growth performance with a relatively low average growth rate and high volatility.
 Growth oscillated between 9.3 percent of GDP and -5.5 percent, with an alternation of good and bad years, inflation lay above 60 percent for the entire decade and the government ran large budget deficits (Akyüz and Boratav 2003). The liberalization of the capital account in 1989, far from easing government borrowing, forced it to offer higher spreads compared to safer dollar assets, which the liberalization rendered freely available. Real interest rates on the debt soared and a large portion of the activities of private banks came to be concentrated around transactions in government securities, in response to the arbitrage opportunities offered by the high rates on securities compared to foreign borrowing and domestic deposits (Akyüz and Boratav 2003). This rise in interest rates put further pressure on the government, pushing it to borrow increasing amounts only to meet interest payments, which reached 75 percent of tax revenues by the end of the decade. Finally, the combination of high interest and inflation rates and an open capital account generated a high degree of volatility in Turkish financial markets, which like the rest of the economy went through booms and busts throughout the decade, experiencing in particular an important crisis in 1994.
It was in this context that in 1998 Turkey started cooperating with the IMF to design a program whose main objective was the stabilization of the economy through a reduction of inflation, which exceeded 60 percent in the 1990s (ibid.). Large budget deficits were deemed to be at the heart of the inflationary process, so an important part of the program revolved around different strategies of debt reduction, notably an ambitious privatization scheme. To this end, a constitutional amendment to allow international arbitration for contracts between the state and foreign investors was even passed to facilitate foreign ownership (IMF 1999a), in an effort to speed up the process. In addition, the government of Turkey also pledged to keep capital flows free from any restrictions and not to intensify trade restrictions (IMF 1999a, b). Furthermore, the government announced it would try to curtail spending via a reduction in labour costs and a reform of social programs. Wages of public sector employees were to be frozen in real terms, while the financing of important social programs such as social security was cut and their accessibility reduced (IMF 1999b). At the same time, banking laws were amended to force the recovery by the Savings Deposits Insurance Fund (SDIF)
 of any insolvent banks for restructuring or liquidation, while the provision of liquidity by the same institution to any bank not under its full control was forbidden (IMF 1999b).
 A slowdown in 1998, following the meltdown of the Russian Rubble, as well as an important earthquake on August 17, 1999, which hurt the economy badly, both reinforced the perceived need for the stabilisation package.
The implementation of the stabilization program began in December 1999. Centered on a crawling peg designed to move with expected inflation, the program rapidly experienced some strains as price increases outpaced expectations. While they acknowledged this trend, both government officials and IMF staff members proclaimed they were satisfied with the progress of the program as late as the end of June 2000, which is understandable since virtually every other target was met (IMF 2000a, b).
 From the start of the program until November 2000, Turkey was also earning praise from international financial analysts and the IMF for its stabilization policies. Nonetheless, the currency kept appreciating in real terms and by early Fall there started to be some signs of trouble, which eventually culminated in a flight from the Turkish currency in November (see Figure DD13 for real exchange rate indices). The last week of November alone witnessed a 5.3$ billion of outflow as a result of short-term speculative operations, causing a severe liquidity shortage in domestic financial markets and sending overnight interest rates as high as 2,000 percent. The outward-bound capital flow was halted and devaluation fears allayed only after the IMF granted US$7.5 billions of additional support. The respite was short-lived, however (Yeldan 2002).
A few months later, in February 2001, a new wave of capital outflows was triggered by the public disclosure of a dispute between the President and the Prime Minister. Jittery investors pulled US$5 billion out of Turkey on February 19th alone. The foreign reserves of the central bank, standing at less than US$20 billion, were at a risk of being depleted. As policymakers attempted to maintain the managed exchange rate regime amidst the financial turmoil, overnight interest rates soared to several thousand percent, which impeded the ability of the government to raise money. Eventually, the devaluation of the Turkish lira seemed inevitable. The abandonment of the pegged exchange rate system caused an immediate and sharp devaluation of about 30 percent against the US dollar.

When the dust settled after the February crisis, inflation was back where it was before the stabilization program and even higher for a while, government debt as a percentage of GDP had nearly doubled and interest rates were still problematic (Akyüz and Boratav 2003). This is a rather poor track record for a program which was designed to reduce inflation, real interest rates and government debt, but a full-scale assessment of the splendour and misery of the IMF program is beyond the scope of the present paper. What is worthy of note, however, is that the crisis was followed by a major recession whose effects still reverberate today. The extent of the economic disruption that came in the wake of the crisis underlines again the need to have a proper understanding of the causes underlying international financial crisis. Let me thus turn to different possibilities to explain the crisis.
Competing Explanations

There exist a few different accounts of the 2000-2001 financial crisis in Turkey. In fact, there was quite a lively debate around the role played by the IMF program for some time after the events. One of the main themes to emerge from this array of paper is that the banking sector was already very fragile at the outset of the program, a status which was then exacerbated during its implementation, perhaps as a result of the program itself, eventually leading to a financial crisis. Opinions differ on the actual sets of reasons behind the crisis beyond the presence of this fragility, however. I will explore some of the hypotheses which are the most common and which I deem most relevant to bring some contrast to my own explanation. These hypotheses can be grouped in five different categories: (1) First-generation currency crisis models; (2) second-generation models; (3) explanations focused on the over-valuation brought about by the program and the concomitant balance of payment problems; (4) explanations centered on banking fragility itself; and (5) stories designating international financial markets dynamics as the culprit.


The first two categories, first and second-generation models, are analysed in detail by Özatay and Sak (2003) and readily dismissed. As their arguments are quite persuasive, I utilize most of it in my own rendering. First-generation models usually locate the problem in policy inconsistencies, the canonical version being the case of an expansionary policy coupled with a fixed exchange rate.
 In the basic incarnation of the model, a government is running policies that are inconsistent with the exchange rate peg it is trying to maintain (like an expansionary policy depleting its reserves), which eventually depletes its resources enough to force the exchange rate off the peg. Not much is said about the reasons why the government is running these conflicting policies, as the authorities are modelled as essentially mechanically following a rule until they have no choice but to abandon the fixed exchange rate arrangement. In some sense, as Jeanne (2000) argues, this vision of currency crises can be viewed as a product of the failure of Latin American stabilisation programs during the 1970s, when governments were indeed following conflicting policies and pegs where attacked when they became unsustainable.
This story does not really seem to hold for the 2000-2001 crisis. For one thing, although government debt was quite high, it was not monetised, but rather financed through the emission of debt instruments. Moreover, corrective measures were being taken in concordance with the IMF program and if anything, the outlook was getting better in 2000 than it had been in 1998 and 1999. Part of the IMF program entailed a quasi-currency board arrangement which meant that domestic money was created solely through foreign assets, preventing any abusive use of the printing press. Far from mechanically following conflicting policies, government authorities were trying to address some of the underlying problems within the confines of the prescriptions of the IMF program. In terms of expected outcomes, first-generation models predict a progressive decrease in reserves preceding the actual crash, as they are expended to support the inconsistent peg, but no such trend was observed before the crisis erupted in November 2000. If anything, reserves were higher then than they had been at the outset of the program. Finally, ‘fundamentals’ were not great, but save for the soaring current account deficit, which could be argued not to have been that dangerous given its one-off nature, the situation was not worse than in 1999 (Figure DD11). All in all, one would be hard pressed to fit the crisis in a first-generation framework.


Similar difficulties are encountered when second-generation models are considered. The central point of this class of model is that the government should be considered on an equal footing with speculators, i.e. as rational maximisers. The authorities are therefore lent some sort of objective function that they are trying to maximise. This can be captured by a loss function including a governmental objective, such as stable output or low unemployment, as well as a cost of depreciation, which can be equated to inflation under purchasing power parity assumptions. For example, suppose that the government cares about unemployment, which is inversely related to unexpected inflation through an expectation-augmented Phillips curve. Let’s further assume that there is a cost to reneging on the peg, maybe in the form of credibility loss. In this case, the government can abandon the peg in an effort to achieve its unemployment objectives, but only at a cost. In effect, the government will try to minimise the “loss” it incurs by choosing whether or not to devalue depending on the relative costs implied by each options.


The other side of the story, the behaviour of investors, is usually downplayed in second-generation models since the decision to devalue now lies squarely with the government. In other words, the image of speculators changes from individuals conducting a decisive attack when conditions are ripe to actors whose role is confined to affecting the choices of the government via the expectations they form and the effects these expectations have on fundamentals. That said, this does not appear to have to be the case, as investors could willingly affect these fundamentals and push the government to devalue. In any case, let us assume for present purposes, but without much loss of generality, that there are two options open to the government, namely conserving the peg or devaluing by a fixed amount, which would have a fixed incidence on inflation. The private sector forms expectations regarding the likelihood of devaluation, which has an effect on the realised rate of unemployment, because of its negative dependence on unexpected inflation. 

The foregoing account gives rise to three possibilities. Firstly, if unemployment is close enough to the desired level, the cost of devaluation is always higher than the benefits, notwithstanding private expectations. In this case, the government will never devalue, which will be expected by the private sector. A second possibility is that unemployment could be so high (maybe because of an adverse shock to the economy) that private expectations are again irrelevant to the government’s choice. Under these conditions, the government will always devalue, which is once again correctly expected by the private sector. Finally, a situation could arise where there exists multiple equilibria depending on the expectations of the private sector. In other words, unemployment levels could be such that it is preferable for the government to sustain the peg if the private sector expects it to do so, and to abandon it otherwise, so that expectations become self-fulfilling.  
In brief, the model depicts the decision-making process of monetary authorities as a rational optimisation. The option of abandoning the peg can therefore be viewed as a sort of escape clause, which can be employed when economic conditions deteriorate below a certain acceptable level. Multiple equilibria can arise when the influence of private expectations on the economy is sufficient to tip government policy choices one way or the other, so that expectations of currency crises can be self-justifying. Finally, unlike first generation models, a discrete jump in the exchange rate is usually embedded in second-generation accounts, which is somewhat closer to the experience of many countries that saw the value of their currency experience major drops in the aftermath of crises
. Is this a good description of the 2000-2001 crisis in Turkey?
One problem in trying to assess their relevance for the analysis of the Turkish crisis, or any actual financial crisis for that matter, is that second-generation models rely on self-fulfilling prophecies and thus on changing expectations, something that can’t really be observed. It can always be claimed tautologically after the fact that the run on the currency and the subsequent depreciation is evidence of a realised prophecy, but this is not particularly illuminating by itself. Unless other characteristics of second-generation models are discernable, any such assertion regarding the role of expectations as supporting evidence for second-generation models is bound to be unsatisfactory.
In the Turkish case, at least another important element constitutive of second-generation frameworks appears to have been absent. At the centre of second generation models is the existence of a trade-off, so that governments actually make the choice of abandoning the peg to pursue other objectives, such as expansionary fiscal or monetary policies. Such a trade-off, or even the notion of ‘choice’, is hard to find in the case of the 2000-2001 crisis. For one thing, the crisis was not followed by any sort of expansionary policy and the economy did not fare particularly well, as output contracted sharply and unemployment rose quickly. Moreover, the government attempted to stick with the program as long as it could, muddling through for a couple of months after the first troubles in November, until the situation became unsustainable. In fact, virtually the only characteristic of the Turkish 2000-2001 crisis which fits a second-generation model is the discrete jump in the exchange rate following the abandonment of the peg. This probably constitute further indictment of first-generation models, but can hardly be said to be rock solid proof in favour of second-generation models.


Akyüz and Boratav (2003) lay out a third hypothesis centred on the flaws of the IMF programs itself, which they deem to have made an already fragile financial system even more vulnerable. Their argument is two-pronged: The IMF-program attacked the profitability of the banking sector and it led to an overvaluation of the currency, which had deleterious effects, notably a high current account deficit. Regarding banking profitability, Akyüz and Boratav point to the dependency of the banking sector on high yielding government debt instrument. Throughout the 1990s, following complete current account liberalisation in 1989, the easy availability of secure foreign assets and the instability of inflation forced the government to offer a very large spread on debt instruments, which amounted to a real interest rate of over 15% on average. The government was eventually lead to engage in ponzi financing, borrowing to pay the interest on the debt, and the banking sector gradually geared a large portion of its activities towards the arbitrage opportunities offered by this rising indebtedness and the high interest spreads. By the time the IMF stabilisation program was implemented, a lot of domestic banks held highly leveraged positions in government debt instruments whose viability depended on the continuation of high nominal interest rates on these instruments. However, since the IMF program was designed to address fiscal imbalances, notably through a decrease in interest rates, it potentially endangered this source of revenue for the banking system.
 


In the event, inflation proved to be stickier than interest rates, so that real interest rates eventually ended up being negative, hurting the balance sheet of domestic banks engaged in the trade of government debt instruments. At the same time, however, currency overvaluation meant that interest rates in dollars were still fairly high, of the order of 10-11%, compensating somewhat for the negative domestic interest rates, as long as the banks were willing to have recourse to external financing. This seems to have created a situation whereby banks were increasingly exposed to foreign exchange risk, as well as being engaged in speculative behaviour to stay afloat and thus being highly leveraged. This leads us to the second part of the explanation: The overvaluation of the currency and the soaring current account deficit eventually affected the confidence of foreign investors in the sustainability of the peg, signs of which appeared in early fall. This erosion in confidence led to a drying out of foreign capital, which in turn generated a scramble by domestic banks for foreign currency to close their positions in November. This then implied an increase in short-run interest rates, given the quasi currency board arrangement. Highly leverage banks keeled, notably Demirbank, one of the main dealers on the primary market for government bonds. A similar story then holds for the second bout of the crisis.


This explanation begs several questions. As Ekinci and Erturk (2004) point out, an explanation of the erosion in the confidence of foreign investors that is solely reliant on currency overvaluation and the current account deficit is hard to accept for the same reasons that first-generation models were rejected: The current account deficit was indeed high, but it was a one-off event and the accumulated deficit was not particularly large. Consequently, this part of the story needs to be improved, a consideration which is important given that the increase in fragility caused by the program appears to become mostly important after the reversal in capital flows. Regarding the underlying fragility, their depiction of a banking sector doped by public debt dynamics seems to be fairly accurate, although I think it is only one part of the story. As I will argue below, I think that domestic dynamics were much wider and that the real sector should be brought into the story. Given the major contraction in output, it is hard to believe that the problems were only located in the banking sector.

Another element that is unclear about the story of Akyüz and Boratav is whether banks were looking for high interest rates per se, as they argue, or whether they were speculating on the margins.
 In the latter case, decreasing interest rates may not be that problematic, as they imply an increase in the price of security and thus an arbitrage opportunity as long as banks are willing to sell their securities when interest rates have lowered rather than wait out for the realisation of the interest rate. In other words, there is a trade-off between carrying a high load of securities and realising the full interest once the securities come due or making a quicker buck on price differentials. The actual choice of action depends on a few factors, such as the liquidity of the market for securities and the speed of inflation. Under the situation that prevailed in 2000, with inflation decreasing slower than interest rates, a fairly liquid market as long as capital was flowing in, and a need for quick capital gains on the part of a banking sector that had entered the year 2000 in rather battered shape, as I argue below, it looks like banks were bidding on margins. In fact, their very inability to wait the full time of the security’s maturity may have been one of the main proximate causes of the troubles in fall 2000, when the decreasing trend in interest rates reversed. In my opinion, this calls for the jettisoning of Akyüz and Boratav’s contention about the banking sector’s need for high interest rates.


Özatay and Sak (2003) recuperate a large part of Akyüz and Boratav’s analysis in their elaboration of a fourth account of the crisis, but instead lay stress mostly on the fragile state of the banking sector. They detail this fragility by identifying two dichotomies within that sector: A first one between state and private banks and another inside the latter group between Demirbank, a mid-sized bank which carried an unusually large and leveraged position in government debt instruments, and the others. Before getting into this, however, they first discuss a couple of possible source of system-wide fragility.

First, they note that the situation was not particularly dire with respect to total credit over GDP, notwithstanding an increase in 2000 that was in large part driven by consumer credit. If anything, they contend, the sector was less exposed at the time of the crisis than during the middle of the decade: The main portion of the funds lent to the real sector had already been handed out by 2000 (see Figures DD1, DD2, and DD3). 
 Second, they come basically to the same conclusion with respect to total liquid liabilities over reserves. The ratio of short-run debt to foreign exchange reserves is charted in figures DD5 and DD6. 
 While there is indeed an increase in 2000 and 2001, that increase is relatively modest by historical standards. However, both debt and reserves were increasing at the same time during the year 2000, so what looks like a stable situation when we just look at the ratio of the two is actually one of increasing indebtedness coupled with a piling up of reserves, in two different places – debt in the banking sector and reserves located in large part in the central bank. It should be clear that there was indeed a lending boom fuelled by foreign capital, as can be seen in Figure DD4, where the levels of short-run debt and international reserves are charted side by side. Finally, it should also be noted that the increase in debt was not confined to short-run liabilities. Comparing the evolution of the ratio of short-run debt over GNP with that of total debt, it can be seen that the increase in long-run debt was responsible for a little more than half the increase in total debt (see Table 1).
 
They then turn to measures of risk proper, namely indicators of credit risk, currency risk and interest rate risk. For credit risk, they look at the ratio of non-performing loans over the total amount of loans and show that this ratio started to increase in 1998, a trend that continued through 1999, and stabilised in 2000 (see figure DD7 and table 3).
 Regarding currency risk, they show a rise in the ratio of foreign exchange liabilities to foreign exchange assets, notably for liquid assets and liabilities, as early as 1998, though the process clearly accelerated in 2000. This illustrates that the flow of foreign credit was actually partially used in domestic markets and that banks were vulnerable to sudden reversals in capital flows or currency depreciation. Finally, Özatay and Sak show that there was a maturity mismatch in domestic debt, as banks lend at longer maturities than they are able to borrow. The problem seems fairly pronounced already by 1999, but it clearly gets worse in 2000 on most accounts, as many banks start borrowing heavily in the overnight market (see Table 4 for various indicators of currency and credit risks). Özatay and Sak then rightly argue that the banking sector’s vulnerability to interest rate risk, the risk that there is an interest hike in the short run and that they end up having to pay higher interest rates than they get, went from bad to worse during the lending boom of 2000. 
As I argue below, though, there is another problem associated with this maturity mismatch: If the decreasing trend in interest rate reverses, the value of the portfolio of banks heavily invested in securities, used as collateral for their own borrowing, will suddenly decrease, which might prompt their creditor to recall their loans. In the presence of a maturity mismatch, banks may then be unable to repay their creditors and go bankrupt. Bankruptcy aside, the problem is likely to spread as the banks originally affected by the recall scramble to pay back their loans and put pressure on their own debtors.

Having laid out these different indicators, Özatay and Sak then look at the situation of the state and private banks and argue that private banks were more subject to exchange rate risk, while state banks were more vulnerable to interest rate risk. The validity of the former contention is hard to question: While the ratio of foreign exchange deposits to domestic deposits in private banks lays above 2 as early as 1997, rising to 2.74 in 1999 and 3 in 2000, it lies below 0.5 for state banks during the whole period and even below 0.4 in 2000 (Özatay and Sak, 2003). I am not sure I understand the argument for interest rate risk, however. It seems to rely on the fact that state banks, controlled by the treasury, were forced to make loans to the government which were later treated as duty loss, so that the share of interest earning assets for state banks is about half that of private banks. But unless there is also an argument about the maturity of assets and liabilities, perhaps linked to the fact that state banks were more invested in government debt instruments, I am not sure that I would readily accept Özatay and Sak’s contention.

They delineate a second dichotomy by singling out Demirbank from the rest of the private banking sector. Essentially, they show that this bank had a much higher share of government debt instruments than the rest of the sector, about half of which had long-term maturities by the time of the crisis, and that they financed their activities through short term borrowing, mainly bank repos. Added to this they argue that Demirbank had a market-maker position in the primary government debt instrument market. Therein lies the core of their explanation for the November crisis. Due to several factors, such as slow reforms and loss of credibility in the banking system following some criminal investigations, funds eventually dried out in November and Demirbank found itself unable to borrow in the overnight market to roll-over its position. The consequent sell-off of some of its portfolio increased interest rates in the secondary markets, forcing in turn some other banks to liquidate their position. Since government debt was used as collateral for foreign borrowing, this implied a spike in the demand for foreign funds. At first, the central bank refused to loan money to the troubled banks in keeping with the quasi-currency board arrangement, so interest rates shot up and reserves decreased. Ultimately, though, problems were halted when the central bank started acting as a lender of last resort and the situation calmed further when the IMF consented to a 7.5 billion loan. The crisis proved fatal for Demirbank, however, and was particularly hurtful for state banks, given their greater exposure to interest rate risks. Finally, Özatay and Sak argue that the absence of the prime market-maker in the primary market for government debt instrument lead to a major increase in real interest rate and thus put the sustainability of the peg into question. Eventually, there was a run on the currency which led to an abandonment of the peg, which in turn generated a major crisis given the exposure of private banks to exchange rate risk.

Apart from the focus on the features of the program itself, the same criticisms that were levied against the account of Akyüz and Boratav apply here. The detailed depiction of banking sector fragility helps to understand what happened once there was a reversal in capital flows, but hardly serve as an explanation of this reversal. Özatay and Sak try to address this issue by listing a few triggering factors, such as slow reforms and spectacular trials, but I find their story lacking: Is not slow reform better than no reform, at least if we believe as they seem to do that the goals of the reforms were laudable? Moreover, spectacular trials probably did not give much new information - in any case, the timing appears to be off. Consequently, we still need a theory to explain the dynamics in foreign exchange markets. That said, I agree with several of their points regarding the fragility of the banking sectors, although my own theory is broader and lays less stress on government debt dynamics. 

Ekinci and Erturk (2004) outline a fifth narrative, mainly with the aim of supplementing the fragility stories with a theoretical explanation of foreign exchange market dynamics. For them, the problem lies in the speculative characters of the inflows that financed government debt instruments. Briefly put, they base their argument on a modified open interest rate parity condition where they replace the domestic interest rate by the expected change in the price of the asset under the hypothesis that foreign investors are actually not looking to hold an instrument to maturity, but rather to maximise the price arbitrage. The argument then is that as long as interest rates are expected to decrease, say because the program is credible and the rate of depreciation or the risk premium will decrease, capital will flow in. As soon as investors believe that this downward movement has come to an end, they will start selling their position to realise the accumulated capital gain, which provokes a rise in interest rate and obliterates the said capital gain, rendering the timing of exit very important. 

This, in essence, is what they believe to have happened in 2000. They detail the story somewhat, but the important thing is that capital flows started to decrease after the summer, possibly after foreign investors sobered up. This halted the downward movement in interest rate, which reinforced the movement and left Turkish banks with a portfolio of government debt assets they were unable to hold and eventually precipitated a crisis. 
Three elements are needed for this story to hold, quite apart from the modelling hypotheses. It must be postulated that (1) foreign investors held government securities directly rather than lending money to Turkish banks for buying securities; (2) foreign investors were not interested in waiting for maturity; and (3) the amount of debt securities held by foreign investors was important enough for them to have an impact on the sustainability of the peg. Each of these hypotheses has a kernel of truth in it, but they are all somewhat problematic.

Foreign investors did own and trade a fairly large amount of government securities directly, but I am not sure that foreign investors owned enough of government debt instruments to make a difference, both on the other holders of these instruments and their prices. Portfolio investment in debt securities is indeed important during 2000 and appears to be roughly equal to credit inflows, and it is true that there is an important reversal in November, though not much before (Figures DD8 and DD9). It must be remembered, however, that the balance sheet of Turkish banks was already laden with government securities well before this boom in portfolio inflow. Consequently, the extent of the influence of portfolio inflow on the government securities market is unclear.
I have already analysed in some length the interest that investors may have in pursuing margins rather than waiting for maturity, which I deem to be a possible strategy. However, I think it is overplayed in this context. Fluctuating interest rates seem like a win-win game if interest rates are always relatively high, and they were, so investors can wait: If interest rates decrease, there is a capital gain to be made in an active market and if interest rates increase, then investors can sit on the securities until interest rates decrease again or the securities come due (which, was never more than a few months away). In fact, it seems to me that without an added depreciation risk, there is not much problem. It is notable in that regard that there was no massive sell-off until there was a high level of pressure on the currency, in November. The November spike could even also be a reflection of people’s desire for liquidity in the event of a run on the currency. Finally, problems could also arise if foreign investors were heavily leveraged and suffered from a problem of maturity mismatch: A loan recall triggered by a decrease in the value of their portfolio could generate important difficulties or even endanger their solvency. Domestic banks certainly suffered from this problem, but were international investors really in the same predicament?  
Thirdly, contrary to what Ekinci and Erturk seem to imply, the level of potential portfolio outflow was actually fairly small compared to the level of reserves available to the central bank. The November outflow amounted to the greater part of the portfolio stocks outstanding and even then, it did not reach more than a fifth of the reserves. Under those conditions, it is hard to see the peg as being endangered by an isolated reversal in capital flows. More generally, it seems that the external market dynamics depicted by Ekinci and Erturk cannot stand on their own as an explanation of the crisis. In addition to a narrative recounting the increase in the fragility of the Turkish financial system before the crisis, which can always be taken in one of the other explanations I review, there needs to be a further step linking portfolio outflows with other processes liable to create a crisis. 
The last three explanations reviewed underline some of the source of fragility in the Turkish economy during the period leading to the crisis as well as some processes that may have contributed to the crisis outcome. All of them have important shortcomings, however, and none can be said to be entirely satisfactory on its own. In the next two sections, I attempt to generate a different narrative of the events that led to the 2000-2001 crisis and supplement these accounts by taking a longer term perspective, introducing the real sector, and focusing on agent behaviour. I lay out the theoretical framework that informs this endeavour in the next section and its application in the following one. 

An Alternative Viewpoint

First Premise: The Agent
Modern currency crises models, like a great part of the economic theorising done in the last two decades, assume that economic agents are “rational” optimisers evolving in a probabilistic environment.
 This is problematic insofar as human beings face fundamental uncertainty when they try to evaluate how the future is going to be, a crucial [and constant] endeavour in international capital markets. In the famous words of Keynes, speaking about possible events over the longer term, «about these matters there is no scientific basis on which to form any calculable probability whatever. We simply do not know.» (Keynes (1937), p. 214).
 As Crotty (1994) puts it, 

The economic outcomes we observe over time, he [Keynes] argued, are generated by an ever-changing system of agents, agent preferences, expectations, and economic, political, and social institutions, a system of «originative» choice in which future states of the world are in part created by the current agent choice process itself. «What is imagined for a coming period must, in an ultimate sense, help to shape what will, ex post, emerge as the ultimate facts of that period» (Shackle 1972, p. 440). Thus, each observation is drawn from a unique generating mechanism whose structure depends on current and future agent choice as well as the future pattern of institutional change, both of which are inherently unpredictable. (p. 6)

Consequently, there is no way for economic agents to rely on an objective or subjective probability ordering to assess the likelihood of different future states of affairs, a predicament of which they are fully aware. Put differently, there is no way for economic agents to behave as rational optimisers given the world in which they live, quite apart from any innate characteristic needed to conform to the rational optimiser model they could be lacking. What, then, could be a more accurate description of human decision-making behaviour in the presence of fundamental uncertainty? 


I venture to say that humans use habits, customs and rules of thumb to rationalise any given situation which requires that a decision be taken. I am far from original in doing so: This has in fact been asserted in many different guises and many different contexts by a vast array of social scientists, to the extent that the dominance of the rational optimiser model in economics can come as a surprise (e.g. Shiller (1998)). Keynes himself reasoned that economic agents rely disproportionately on such things as past experience, the current state of affairs and the average opinion of the matter (Keynes (1937, 1964)). More generally, he thought of a process whereby economic agents formulate a best guess of what the future might be and then assess the confidence with which they hold that view, so that the state of confidence is a central component of their evaluation of future conditions, notably the prospective yields of different investment projects.
 
Recent research in psychology has explored further what these habits and rules of thumbs, hereafter referred to as “heuristics”, governing behaviour under uncertainty could be or the deviations from the rational optimiser paradigm they could entail.
 This research eventually engendered a sub-field within economics itself, behavioural economics, where similar undertakings blossomed, but for my own purpose, I go back to the original research in psychology. Even then research on these heuristics is quite diverse, but a good idea of the results it has generated can be gathered from two volumes edited by Daniel Kahneman, Amos Tversky and Paul Slovic (1982) and Daniel Kahneman and Amos Tversky (2000).
 Of the numerous heuristics described throughout these volumes, those which seem relevant for our purposes can be grouped in seven categories, each of which I lay out below.

There seems to be a tendency for individuals to assess the probability that a given event is an instance of a general phenomenon by the degree to which this instance is representative of (or similar to) the general phenomenon. This subjective probability depends on whether the sample is similar to the parent and reflects the salient features of the process by which it is generated. For example, if a coin is tossed a few times, an outcome that is irregular and has close to half of each head and tail is more likely to be seen as having been generated by chance than a regular outcome with a disproportionate amount of heads or tails. The recourse to representativeness constitutes a first class of heuristics. Amongst other things, it leads to a neglect of prior probability and sample size in favour of proximity to a stereotype, as well as a disregard for phenomena of regression to the mean - a few good outcomes in a row tend to be extrapolated - unless the stereotype is that it should regress, like pure chance events which are conceived as such. In financial markets, representativeness could lead to an extrapolation of upward or downward trends, thus lengthening upswings and downturns. It could also lead to a rapid switch in expectations if a few concentrated outcomes deemed representative turn out to differ from the trend. These behavioural traits are reinforced by a second class of heuristics, availability.

In addition to reepresentativeness, subjective probability assessments also seem to depend on the ease with which different possibilities are brought to mind, their availability. The availability of past events that may be used to elaborate the subjective probability assessment is in turn influenced by the salience of these events, which depends on their proximity (spatially, chronologically, emotionally or otherwise) and the strength of the stimuli they generated. Traumatic events, for instance, are more easily remembered and given undue considerations, and more weight is often given to first-hand experience. The availability heuristics also affect the way plausible future scenarios are constructed. The construction of different scenarios is itself a heuristics whose aim is to help determine the probability of a given event by an assessment of the propensity of a system to generate this event. In this way, the probability of an outcome may be assessed by the relative ease of constructing a plausible scenario starting from realistic values. This could induce an extrapolative tendency for agent expectations, as it may be hard to build negative scenarios in good times and vice versa, a tendency that could be reinforced if the economic trends continue for a while. At the same time, the fact that salient events are given a higher probabilistic weight implies that spectacular events, such as major bankruptcies or public scandals, could generate switches in expectations.

A third class of heuristics revolves around overconfidence (and underconfidence). Confidence intervals are usually too tight in probabilistic environments, which implies a discount on the probability of extreme outcomes. It could also imply a phenomenon of anchoring, whereby agents start from a given probabilistic value and insufficiently adjust their guess. In addition, individuals tend not to be able to correctly evaluate their probability of guessing right, being overconfident when they are reasonably certain, i.e. when the subjective probability is high, and underconfident when there is a low probability of success, with a lack of accuracy in mid-range. Interestingly, the contrary seems true when individuals evaluate the difficulty of a task, being underconfident for easy ones and overconfident for hard ones. Another interesting trait is that the confidence exhibited in the assessment of a situation appears to increase with the volume of information available, as agents believe that they get a better grasp of a situation in this way. Finally, hindsight bias also seems to modulate people’s confidence in their predictive capacities. Overconfidence appears especially important both in keeping individuals from properly evaluating the variance of potential outcomes and in insuring that they act according to their guess in a world of fundamental uncertainty. More precisely, overconfidence could be a factor which would reinforce given economic trends, pushing people forward when times are good and inducing more morosity when times are bad, except if their confidence is really low, in which case they might become overly cautious.


Furthermore, it seems that individuals have a hard time attributing causality, as they are not able to properly discern when the agent is responsible for an outcome and when other factors are. In particular, knowledge of the uniqueness of an actor’s response to a given situation does not prompt an inference that the actor is the chief causal agent and vice versa when the response is widely shared. This sometimes translates, amongst other things, in an illusion of control whereby the chance component of an outcome can be attributed to skill. People will then modify their behaviour in chance situations according to the degree control they have. In the context of financial markets, this attitude could render success intoxicating, leading to euphoric expectations and increasingly risky behaviour during an upswing, while failure, even if it is moderate, could rapidly take confidence away.


Fifthly, individuals appear to have major problems in properly identifying covariations, whether or not they hold priors to that effect. When presented with data on which they have no priors, people often can’t discern a covariation when the objective correlation is less than 50% and they consistently underestimate it unless the actual correlation lies in the 0.9-1 range. On the other hand, when individuals hold positive priors, they tend to overestimate the correlation. This could be viewed as a general conservative bias: Individuals don’t easily give up their theories, nor do they readily embrace new ones. 

This conservative view is reinforced by studies on learning, which show that individuals primarily look for confirming evidence when they assess the justness of a given theory. Beyond this detail, however, studies on learning processes tend to show that they are more adapted for behavioural rules than optimal procedures. Heuristics seem to be learned in a mostly deductive fashion, relying heavily on trial and error, as it is developed through the reinforcement of initial results leading to subsequent generalisation. Most heuristics appear to be quite specific, but there exists general rules - meta heuristics - that are used to devise specific ones. By contrast, optimal rules are deductive, abstract and context dependent. Those rules often hold ceteris paribus, but since this condition does not apply in life, it is difficult to properly abstract from details and call on them. In addition, knowledge is organised by content rather than structure, which makes the observation of the problem structure hard to observe and consequently the choice of an optimal rule difficult. What is more, if individuals are unaware of the structure of a problem, then the outcome of heuristics can easily reinforce them as long as they are satisfactory. It might be noted in passing that to say that we use poor rules and that they are reinforced through time does not contradict any Darwinian logic: The fittest survives by using better rules, not necessarily optimal ones. 


Finally, in addition to all the troubles with the use of probabilities and statistics already mentioned, individuals generally have a faulty way of computing multi-stage probabilities. More precisely, they don’t multiply properly the probabilities of each stage when they consider a scenario involving several steps, which has given rise to two different hypotheses concerning the heuristics they actually use. One contends that individuals more or less infer overall probabilities from their lowest single-stage estimate or the prevalence of low versus high probability events in the scenario. Another possibility is that people don’t account properly for the probability that their best guess - the outcome with the highest probability - will not happen at each stage, which could be consistent with the observations on overconfidence mentioned above. This would be akin to a process whereby individuals take a best guess at each stage and without going as far as given them an implicit probability of 1, they then insufficiently adjust downward the overall probability as they run through the scenario. In any case, the difficulties experienced in computing multistage probabilities shed some doubts on human abilities to make valid long-term risk assessments, all the more so when the elements involved are as complex as national economies.

In sum, human beings appear to associate a situation with a particular class of events according if the situation is representative of that class of events; give more weight to information that is more readily available to their mind; hover between underconfidence and overconfidence in their own ability to assess a situation; have trouble identifying causality and covariation; have a way of learning which tends to reinforce priors; and can’t compute multi-stage probability properly. The combination of these traits gives rise to a picture where the psychological make-up of the participants in international financial markets is in constant evolution, changing as events imprint more or less deep traces in people’s mind, as memories fade or traumas are revived, as success intoxicates and failure frightens. In a few words, agent behaviour is dynamic, endogenously influenced by the way financial markets evolve through a synergic relationship between sentiment and market outcomes. This is all but absent from modern currency crisis models: first-generation models have automatons and an exogenous set of government policies, second-generation models leave the entire agency to a government relying on a complex optimisation problem to set its policy, while third generation models, such as Özatay and Sak’s, tend to focus on the processes themselves rather than the agents. 

What seems to be needed, in their place, is a dynamic framework where economic outcomes are determined endogenously through the interrelation of agents actions and beliefs with the economic processes within which they take place. There does not yet seem to have been such a framework devised for international financial processes, but some avatars of Hyman Minsky’s financial instability hypothesis do come close to having these desiderata. To devise my own theorisation I borrow heavily from the structure of Minsky’s models, which forms the second premise to my model.
Second Premise: The Structure
Minsky borrows several elements from Keynes to elaborate his financial instability hypothesis.
 In addition to the postulate of fundamental uncertainty, he adopts Keynes’ general analytical view of time as being a unidirectional flow, one of the characteristics of the world from which arise fundamental uncertainty, but also one liable to make time consuming economic processes, such as investment, irreversible or rendering assets illiquid.  A third idea Minsky gets from Keynes is the characterisation of capitalist economies as being denominated in money. From these three building blocks, Minsky elaborates a theory which locates in financial markets a fundamental and inherent source of instability for a modern capitalist economy. 

From the perspective of financial markets, he argues, the economy is a paper world of money claims distributed through time, whose viability rests on the cash flow generated by businesses, households and governments. Of these claims, Minsky focuses his analysis on business debts because of the central role it occupies in the functioning of a modern capitalist economy. The validation of these debts require that outputs and price levels be such that enough firms earn enough surplus over costs to be able to fulfill gross payments or induce the refinancing of their debt. Refinancing of course necessitates the expectation that a similar validation will happen in the future. 

The funds available to meet current liability structures depend on investment, which implies that the adequacy of a liability structure depends on current speculations on the course of future investment. In Minsky’s terms, «the ability to debt-finance new investment depends upon expectations that future investment will be high enough so that future cash flows will be large enough for the debts that are issued today to be repaid or refinanced» (1982, p.65). Net profits also constitute the cash flow that accrue to equity holders, so equity prices are driven by the capitalisation of expected residual cash flows. Equity prices are in turn a determinant of the market valuation of capital assets, which itself affects the demand for investment goods and determines investment along with supply conditions. Given these linkages, the systemic instability comes from the subjective nature of expectations about future investment and subjective determination of the appropriate debt structure for financing different capital assets, both formulated in an environment of fundamental uncertainty. 

The behavioural component of his model is the hypothesis that expectations are pro-cyclical and also delayed in the upswing. More precisely, at the outset of an upswing, agents will be cautious, memories of the crash still being quite vivid, and safety margins will be set accordingly. As the upswing proceeds and business picks up, these memories will slowly fade away while optimistic guesses are being validated and indebted firms prosper.
 After a while, the cautious safety margins will appear over-prudent and acceptable debt will increase as these margins decrease. This will itself bid up the price of capital assets and increase investment demand, which can then lead to a boom economy. This tendency is exacerbated by a propensity to make financial innovations during a boom, which further increases the market price of assets. In short, stability and tranquility on financial markets is itself destabilising as it induces an increasing amount of risk-taking, which in turn fragilises the system. A tranquil steady state equilibrium may exist, but under these conditions, it cannot but be transitory and unstable. This description of human behaviour seems fairly accurate in my opinion, but I find its foundation lacking. Although it is at the centre of Minsky’s model, and indeed necessary if the model is going to work, it is simply asserted as a fact without further justification. One of the objectives of the inclusion of behavioural elements in the analysis is to provide such a justification, along with a clarification of agent behaviour under fundamental uncertainty, and perhaps some qualifications to Minsky’s position.

Minsky then completes the description by outlining an endogenous process whereby the boom could finally end. The increased investment demand following the amelioration of long term expectations will lead to an increase in the production of investment commodities, which will itself raise the need for financing. If the financing curve is not perfectly elastic, then interest rates will rise and indebted firms will eventually come under strain. As some firms experience difficulties in making their payments, some financing units that had overly stretched themselves will also come under strain and pressure other their other debtors for more money. At the same time, the brewing troubles will shift the expectations of some creditors and they might become reluctant to refinance some debts that were previously expected to be rolled-over. This combined effect will eventually lead to a crisis, the magnitude of which depends amongst other things on the extent of the fragilisation, the intervention of the government and the impact on long-term expectations. 

A similar process could take place if the financing curve is perfectly elastic during the boom, perhaps as a result of an entirely endogenous money supply. In that case, interest rates would not move as a result of the increased demand for financing, but increased profits would bid up the price of capital assets, as was alluded to before. This would not only lead to further investment, but also to inflationary pressures. Mechanisms internal to the central bank will eventually kick in and it will try to moderate the expansion, which will result in the supply curve for financing becoming inelastic. Short and long-term interest rates will increase, which will both depress profit expectations and generate the strains mentioned in the previous paragraph. 

Of course, this exact process need not take place. Once the economy is in a sufficiently fragile state, any important adverse shock will lead to a crisis. Indeed, different variants and interpretations of Minsky’s hypothesis have posited different turning points. However, as long as the process of “fragilisation” is accepted and it is admitted that interest rates will eventually increase a result of the boom, Minsky’s reasoning shows that the processes of expansion, boom and crisis are entirely endogenous to the capitalist system. This is not to say that these tendencies could not be mitigated, possibly by proper government action, but simply that the system is inherently unstable. 

These conclusions can be carried to an international setting, though the specifics have to be adapted to this new context. Indicators of fragility differ, notably through the fact that the currency denomination debt and monetary flows acquire relevance, but this is in some sense incidental to the general framework. The important part is that the behaviour of firms in international financial markets, as well as their interfaces in particular countries, be likely to mirror the description given by Minsky in his closed economy analysis. This is what I try to establish, using the results from the psychological research I outline above and setting the analysis in the particular context of the Turkish crisis of 2000-2001. I start with a description of the theoretical framework. 
Combining the Financial Fragility Hypothesis with Behavioural Traits: My Model.

To say that there exists fundamental uncertainty in a given situation is to make a statement about the information available to human beings [or the lack thereof] as they act when they are put in that situation. Likewise, the seven behavioural traits I bring forth to delineate further human behaviour in conditions of fundamental uncertainty are primarily about the selection and treatment of information.
 My claim is thus that the way economic agents integrate and treat information in financial market settings, in their effort to cope with fundamental uncertainty, gives rise to sets of practices that can be conducive to crises. To preliminarily analyse this question, before I attempt a full-fledged analytical formulation, I loosely adopt the framework used by Kindleberger’s (2000) in his historical study of financial crises. Let me thus give a quick sketch of this framework before I analyse in more detail where and how the behavioural heuristics fit in. 


The general process that would underlay my account can be divided in four stages: (1) An initial upswing; (2) an expansion with a gradual increase in the fragility of the financial system during this expansion, (3) a tipping point when the boom ends; (4) a panic which transforms the downturn in a bust. This general structure could accommodate different stories, such as a traditional Minskian account, for example, with a drawn out second stage where the financial and real sectors interact to generate debt dynamics that eventually become unsustainable. At the same time, it could also be consistent a financial bubble, in which most of the action would happen in the financial markets, the initial upswing is very important, and an large asset mis-pricing is generated during the second stage. Not everything goes, however: The first two generations of models cannot really fit in this structure, while some in the third generation might, but they would have to be strained to do so. In any event, since I think that the 2000-2001 Turkish crisis can be explained through a financial bubble preceded by a traditional Minskian process, I mostly concentrate on those two alternatives in the review which follows about the role of behavioural heuristics in shaping the general framework.


Behaviour underlying the initial upswing phase could be supported by a combination of the representativeness and availability heuristics. Consider the Minskian hypothesis of waning memories that allows agents to become optimistic about the economy and start investing again, for example. This could be justified by the availability heuristics through the shortening of the time-horizon of economic agents as well as the importance of saliency. Moreover, the use of representativeness implies that an individual has a tendency to generalise from a set of few experiences in order to gain a general understanding of the overall economic conditions as well as how other firms are doing. Combining representativeness and availability, it is thus possible to conceive how a few salient successes can lead to a rise in optimism or even to a stampede, just like a few prospectors bringing big nuggets back home. Thus a fad can be created for a new or rediscovered market, which could then lead to either a general recovery or at least a growing inflow of investment in that particular market eventually turning into a boom. Such an upswing could also pave the way for a financial bubble.

The availability and representativeness heuristics can also help explain the expansion phase, as they allow for a process of rising optimism through a gradual fading away of memories of crash and rising difficulties to envision one, but also through the example given by a few very successful firms. In this way, it is more or less a continuation of what began in the upswing stage, and could lead to a state of euphoria and concomitant severe mis-pricing or indebtedness levels. The failure by investors to properly discern correlations unless they hold priors about them and are thus specifically on the look-out for these correlations can also impede their ability to see the rising fragility before it attains unmanageable levels. This is reinforced by the way individual usually learn by looking for confirming evidence. In addition, difficulties experienced in computing multi-stage probabilities reduce the horizon of forecast. Overconfidence can also play an important role. Within a probabilistic environment, such as the one where most of the psychological experiments unearthing this heuristics were conducted, a high degree of confidence will imply a small confidence interval and vice versa for a low degree of confidence. Overconfidence or its converse can lead a bad estimation of the variance of the variables analysed, and therefore an incorrect assessment of the risk of given ventures. According to experimental results, the degree of bias in confidence can also vary through time; success can reinforce one’s confidence, while failure may have the opposite effect.

Once fundamental uncertainty is taken into account, however, issues of ‘objective’ risk assessment disappear because it is no longer possible to make such calculations. Investors will still take guesses about future states of the economy and the potential payoff of different projects, however, so that what now becomes pertinent is whether they have confidence in those guesses or not. Although they are conceptually distinct and vary independently of each other, the nature of the guess and the confidence put in it are interrelated. For example, the successive realisation of optimistic guesses could breed both confidence in one’s predictive ability and an even more optimistic viewpoint of the economy’s future. Consequently, overcondence will have a tendency to reinforce the expectations of a continuing trend while dampening the weight given to the possibility of an important negative shock and an illusion of control may even decrease the subjective importance of actual physical and economical constraints.
 


Behavioural considerations can also help theorise the processes surrounding the tipping point, the moment of unravelling when the boom ends and the crisis occurs. A combination of availability and representativeness, in particular, can lead to a major shift in expectations. As fragility increase, some firms will find themselves overstretched, which can lead to frauds or outright bankruptcies, or even swindles if it becomes more interesting to run with the pot than to keep on with a business as Kindleberger (2000) rightly notes. These are likely to be spectacular and traumatic events, and can lead to a major questioning regarding the general health of the economy if they are deemed representative. The factors which formerly reinforced the upward trend can then turn around and forcefully push the economy downward. At the tipping point, it may also be the case that people will lose confidence in their ability to make correct guesses, which might then result in a major flight to security, more than what the situation would warrant, straining further the economic situation.

It should be mentioned that many of those who use Minsky’s theory deem a specific theorisation of the tipping point unnecessary (e.g. Onaran (2006)). To them, the important part is to explain how the financial system gets to a fragile state. To the extent that the economy is ripe for disaster at that point, so that any important adverse shock could plunge it into a crisis, the nature of the said adverse shock is not important. While there is something to this, I personally think that it is also important to note that the same heuristics that contributed to the economic expansion and the concomitant increase in the fragility of the financial sector can also contribute to bringing the expansion to an end, although there help may be somewhat superfluous. In other words, I think it is useful to underline the endogenous nature of the crisis process, potent negative external shocks notwithstanding, especially in a Minskian story where a certain degree of cyclicality is posited. Moreover, the occurrence of a panic, rather than an orderly slowdown, for example, also has to be explained in one way or another; sweeping this issue under the carpet would leave a rather conspicuous bulge.

Finally, the same behavioural traits that reinforced the upward trend are likely to act in the same way going downward. The panic itself can be explained by the strength of the switch that can be generated by these behavioural traits, notably representativeness and availability. The main point here is that these heuristics can be very effective in hiding the growing fragility of the system, so that when the realisation comes, it hits like a train and people rush out in a more or less disorderly fashion.

From Theory to Empirics
Three themes stand out from the foregoing discussion: Time, endogenous expectations, and the interrelatedness of the real and financial sectors. The interaction of the financial and real sectors, populated by agent holding endogenously generated expectations whose behaviour based is on heuristics, give rise to dynamics that are liable to increase financial fragility in an economy as time passes. Fortunately, the data available in Turkey allows me to explore all three themes in my study of the 2000-2001 crisis. For the real sector, I look at firms’ investment and borrowing behaviour, notably via a stock-flow analysis. On the financial side, I analyse domestic lending behaviour, indices of financial fragility, and international capital flows and debt stocks. Finally, I also study the evolution of the expectations of economic agents. For all three dimensions, I focus on the period in between the 2000-2001 crisis and the previous important financial crisis, which tool place in 1994. 
Two distinct periods seem to emerge from my analysis: There is first a gradual increase in financial fragility in the intervening years between the crises, following rather prudent behaviour right after the 1994 financial crisis. The processes at work during that period seem to follow a somewhat traditional Minskian logic, with most of the action taking place within the Turkish economy. This increase in fragility then contributes in setting up a second period, a financial bubble that takes place during the IMF program in 2000. 
The Real Sector
If my model was to hold, domestic investment should reflect the cyclical pattern of the economy in a delayed fashion. In other words, we should see prudent investment behaviour right after a crisis, investment rates slowly picking up as the expansion proceeds, and peeking close to the moment when the next round of troubles occur. Investment patterns in Turkey do broadly conform to this description; private non-residential investment, that is, as public and residential investments clearly respond to different imperatives (Figures RS1, RS2, RS3, RS4). This is perhaps more clearly visible in the seasonally adjusted quarterly investment series, where three peaks can be seen: One before each of the financial crises, in 1993 and 2000, as well as another one around the end of 1997 – beginning of 1998. The slowdown in 1998 corresponds with a period of uncertainty following the financial crisis in Russia, which delivered an important blow to the export sector. This was followed by important economic disruption in 1999 due to a major earthquake in the summer, and investment only picked up again in 2000 before it came crashing down after the financial crisis.


The borrowing behaviour of Non-financial corporations (NFCs) follows a similar pattern (Figure DD2). After a peak in early 1994, loans to NFCs decrease as the financial crisis hits and some are recalled while other are written off as firms go bankrupt. The level of loans then bottoms out for a while before slowly starting to increase again in 1995. The pace rapidly picks up and the rate of increase remains high until the end of 1998, when the loan level peaks. It then remains constant for a few months, before dropping somewhat when some banks keel over, unable to carry all the bad debt left on their balance sheet after the earthquake, and fall under the purview of the SDIF. There is a short-lived increase again in 2000, which is brought to a sudden halt by the 2001 financial crisis. The variation in the levels of loans to NFCs basically mirrors the evolution of the investment pattern with a small lag, but there is one major difference: When investment slows down in 1998 following bad news in Russia, the loan level stays up as NFCs find themselves both unable to invest and to repay their debt, a situation which only gets worse in 1999. By the time the IMF program starts in January 2000, both parties are loaded with a high level of “bad” debt, too high for the NFCs to service properly and thus underperforming from the banks’ point of view. It is interesting in that regard that in their discussion of the credit level, Özatay and Sak (2003) dismiss it as a factor because most of the loans were handed out before 1999, whereas this is precisely the point: The system got increasingly fragile as the post-1994 crisis economic expansion proceeded and was in a fairly bad shape by the end of 1999 after successive exogenous bad news. The stage was set for speculative behaviour in late 1999 early 2000 as an attempt to get out of that predicament... and this is what happened, as I argue in the next sub-section. Shortly put, not only did investment become more speculative, but banks and real sector firms turned towards the external sector in order to try to use the fact that the currency was overvalued to find financing at better rates. 

Another way to look at the evolution of systemic fragility is to evaluate the ability of non-financial firms to pay their debts, be it immediate or prospective.
 Using a flow-of-funds accounting framework, it is possible to distinguish various levels of solvency for a firm depending on the way it finances its investment projects. Considered abstractly, one can divide the sources of a firm’s funds between profits, borrowing, and new equity and the uses of funds between taxes, investment, dividends and interest payments. Simplifying further, borrowing and new equity can be grouped in a category of “external financing”, while interest and dividend payments can both be categorised as the costs of that external financing. This gives the following equation:

(1) (P-T)+F=I+C
where P stands for profits, T for taxes, F for external financing, I for net investment, and C for the cost of external financing. Following Minsky, it is then possible to characterise three different states for the finances of a NFC - Hedged, speculative and ponzi – depending on their degree of financial fragility. If a firm’s profits are sufficient to meet both its investment needs and its financing costs, so that total debt should be decreasing, the firm is considered to be fairly financially secure and is classified as hedged. If profits are greater than financing costs but smaller than the sum of these costs plus investment, the firm has to increase its debt load and as such it is considered to be in a more fragile position and classified as speculative. Finally, if a firm even has to borrow to pay the costs of its external financing, it is deemed to be in a fairly fragile state and classified as Ponzi, in reference to the New York financier who devised in the early twentieth century an investment scheme that was just as sustainable as this firm’s position. 

Firms can hover between different states and even become Ponzi for a while without ultimately keeling over and becoming bankrupt. For one thing, this analysis does not take into account prospective cash-flows and the probability that these cash-flows could materialise, both of which are virtually impossible to measure. The fragility associated with a given state of affairs, say a speculative position, depends heavily on the expectations of future profit stream and the likelihood that these expectations will be realised. Nonetheless, given the environment of fundamental uncertainty in which investment decisions are taken, a speculative or a Ponzi position is never devoid of risk. To further get away from this problem, as well as generate a picture of the economy-wide level of financial fragility, one can consider aggregates of firms within a country, either by calculating the proportion of firms in given states or by aggregating the different accounting categories. I follow the second strategy in my study of the Turkish case, mostly because of the difficulty to get micro-data.

Using the corporate accounts compiled by the Central Bank of the Republic of Turkey, which encompass the majority of sizeable non-financial firms in the country, I devise an equation representing the balance between sources and uses of funds. I then isolate all the variables from the equation above - after-tax profits, borrowing, increase in equity, net investment, and financing costs – and balance the equation with what I call a “fudge factor”, which encompasses a few categories I have trouble classifying.
 I then focus on the profit, investment and financing costs categories to see if different firm aggregates fall under a hedged, speculative, or Ponzi state. The two firm aggregates I focus on in this regard are private manufacturing firms and all private firms.


I chart the ratio of profits to financing costs and of profits to the sum of investment and financing costs in figures RS 5 and RS 6. It can be seen that for both sets of firms, the aggregate lies in the speculative zone for the entire period between the two crises, although both aggregates come quite close to a Ponzi state in 1999, before crossing into a Ponzi position during the 2001 crisis. What is  perhaps more interesting, however, is the evolution of the ratios: Both of them decrease almost steadily in the inter-crisis period until they bottom out in 1999. That is to say, the underlying financial fragility increases virtually every year from 1995 to 1999 for both aggregates, at which point they almost reaches a Ponzi state. The pattern is also clearly visible in figure RS 7, where I chart the ratio of the increase in profit over the increase in financing costs.
 NFCs become increasingly stuck in a debt quagmire after the 1994, as financing costs increase faster than profits do for every single year between the two crises. The picture is not so straightforward when one takes incremental investment into account, but this is mainly due to the decrease in investment in 1998 and 1999 I comment on above. 

Two trends are observable in the real sector when we look at the three sets of indicators side by side. Firstly, investment and borrowing behaviour suggest an increasingly optimistic outlook after 1994 on the part of the managers of NFCs, a trend that continues until 1998 when exogenous troubles put beset the sector. This translates into increasing levels of financial fragility for NFCs, as financing costs increase faster than profits and they near a Ponzi state as a group on the eve of the IMF program in 2000. Decreases in effective interest rates brought about by the program in 2000 then reverses the trend. Increases in profit are not impressive, but a cheapening of the credit eases somewhat the bind in which real sector firms found themselves at the end of 1999, spurring an increase in investment. Domestic loans even decrease in 2000, though I argue below that NFCs simply unloaded costly domestic debt and replaced it with foreign liabilities.
Finance
In the years following the 1994 financial crisis, the evolution of the financial sector mirrors that of the real sector, with the added dimension of a growing public debt. The pace at which banks lent money to the real sector increased steadily after the 1994 crisis and peaked in 1998, while banks’ purchases of government bonds followed a similar pattern at first but proceeded unabated through to the November crisis (Figure DD2 and Özatay and Sak (2003)). Banks even started having recourse to foreign credit to buy government bonds near the end of the decade, though at a much slower pace than in 2000 (Özatay and Sak (2003) and Table 4). With respect to loans granted to NFCs, the increase in fragility observed in the real sector logically finds its corollary in the financial sector: As NFCs found themselves buried under a debt load ever harder to service by the end of the decade, the quality of bank loans outstanding deteriorated concomitantly (Figure DD7 and table 3). Added to the swelling public debt, this situation may have left many banks overextended and looking for a way out by 1999. Just as it did for NFCs, the opportunity for cheap foreign credit which arose in the course of 2000 may have provided just that. 

The characteristics of the foreign credit boom that took place are discussed at some length in the previous sections, but it may be worthwhile to restate them succinctly. During the year 2000, both short and long-term debt increased rapidly, as did international reserves (Figures DD4, DD5, DD6, and Table 1). This foreign credit came mostly from foreign banks, which handed out short-term credit to Turkish banks and longer term loans to NFCs (Tables 2a and 2b). There was also an important inflow of portfolio investment, the greater part of which went to buy government bonds (Figures DD8 and DD9 and Ekinci and Erturk (2004)). By contrast, foreign direct investment was negligible throughout the period, and even negative in some months (Figure DD12). 


Stock market indices also reached record level in 2000, but most of the increase happened in the two months preceding the beginning of the IMF plan, in November and December 1999, as well as during the first few weeks of 2000 (Figure DD10). I am not sure of the reasons underlying the jump of the stock market index in late 1999, as it could be the result of speculation related to the installation of the IMF program or simply the capping of a period starting roughly at the end of 1996 during which financial investment had taken an increasingly speculative nature, for example. However, it seems like a stretch to link the high level of foreign portfolio inflows in 2000 to the value of the stock market. Nonetheless, the rapid and sudden increase in the value of the stock market probably added itself to the overall level of financial fragility and its deflation in summer and early fall can be seen as signs that things were slowly starting to go sour. Interestingly, the market rallied somewhat in November, right before the first bout of financial troubles. 
Agents
The endogenous and changing nature of agent expectations is the third leg on which my theoretical framework rests. If this framework is valid, there should be a discernable trend whereby agents become gradually more optimistic as the expansion following the 1994 financial crisis follows its course. This should reverse somewhat in 1998-1999 as the Russian financial crisis and the earthquake take their tolls, but resume in a big way in 2000, during the financial bubble. There exist two expectation surveys which can be used to see if the pattern predicted by my model is indeed what is to be found in the data, both of which use the managers of manufacturing as their samples. The Central Bank of Turkey conducts a survey with a fixed panel of the largest [150?] manufacturing firms, while the State Institute of Statistics (Turkstat) surveys all manufacturing firms, obtaining a response rate which hovers around 70-75% (State Institute of Statistics, various years). Both surveys also differ with respect to their frequency – the Central Bank conduct a monthly survey, while Turkstat’s survey has a quarterly frequency – and the question they contain, making them fairly complementary with one another. I use them both for my analysis.


Starting with the Turkstat survey, I identified five questions that could be useful for my analysis. For the first four, managers are asked to say if the value of a given variable increased, stayed the same, or decreased in this quarter compared to the previous one, and what they expect the direction of the change will be in the next quarter. This format allows me to see if managers were on average right on the mark, overly optimistic, or overly pessimistic by lagging the surveys by one quarter and comparing expected trends with realised ones. My four variables of choice are production, domestic sales, new orders and labour needs. I make two different transformations to ease the interpretation of the results: In Figures S1 and S2, I take the difference between optimists and pessimists to get a relative proportion of optimist firms, and then between expected and realised outcomes; and in Figures S3 – S6, I only take the difference between expected and realised outcomes for each of the four variables. Finally, in the fifth question I use, managers are asked to say what the main hindrance to production is. I isolate the proportion of managers who respond that credit constitute the main reason they don’t produce at capacity and interpret it as a proxy for laxity on the part of financial firms.
 

Except for labour needs, the results generated in figures S1 and S2 seem to be roughly consistent with my theoretical framework. The relative proportion of overly optimistic firms rises from the time of the 1994 crisis until the end of 1998, when the financial crisis in neighbouring Russia, followed by the earthquake, brings manager back towards more accurate expectations. Managers start experiencing unwarranted optimism once again in 2000, during the bubble, before being brought back to reality by the crisis in 2001. Similar results can be observed in Figures S3 – S6 for every variable except labour needs. In each case, the proportion of managers holding overly optimistic expectations increases from 1994 to the end of 1998, comes back to the mean in 1999 and increases again in 2000, and vice versa for managers holding “insufficiently” pessimistic expectations. Labour needs exhibits a strange pattern: There seems to be a strong bias towards the status quo, as the proportion of managers who are optimistic and the proportion of those who are pessimistic is always too small. I don’t have a good explanation for this, but I would venture to hypothesise that it might be linked to the high underemployment in Turkey; since managers can usually find labour at the right price, they might simply discount that question and assume they will always need the same number of workers. 


The results for the question regarding the difficulty of getting credit are not as clear-cut as those of the other questions I take from Turkstat (Figure S7). There seems to be a downward trend until sometimes in 1996 or early 1998, with a spike in 1997, depending on the way firms are aggregated, then a small reversal in 1999, followed by another downward trend in 2000. Although this roughly corresponds to what could be expected from my theoretical framework, the trends are not particularly pronounced. Interestingly, results obtained from the same question taken from the Central Bank survey gives similar trends but they are much easier to discern (Figure S8). There is a downward trend after 1994 until the end of 1996, followed by an upward trend until the end of 1999 and another downward one in 2000. Such results are again broadly consistent with my framework, although the trend reverses a little early. I would expect a direction change towards the end of 1997 rather than early during that year. This suggests that there may be other important factors I am not taking into consideration. 
I am starting to lack energy here, so I’ll be brief.

I use three other questions from the Central Bank survey. First I try to see whether managers are projecting more, less, or the same amount of investment over the next year (Figures S9 (1) and S9 (2)). There seems to be an increasing number of firms willing to make more investment rather than until the end of 1995, a proportion which decreases until 1999 and rises again in 2000. I am not sure how to interpret this; the original increase in the proportion of people willing to invest seems to be consistent with my story, but the trend would appear to reverse a little too early. Second, I look at the level of business confidence over the inter-crisis period (Figures S10 (1) and S10 (2)). I cannot really discern any trend, but the values for 1999 and 2000 are unmistakably in the right direction: A downturn in confidence in 1999, followed by a major upturn in 2000 that lasts until the fall of that year. It is hard to miss the buoyant optimism of the first few months. A similar pattern can be observed in the general confidence index (Figure S11).


All in all, I think survey data supports both my theoretical framework and my narrative, save for a couple of strange cases such as the question on labour needs in the Turkstat survey.  
Conclusion
Remains to be written.
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� I would like to thank my friends at the Central Bank of Turkey for their help throughout the time I spent there assembling the data and their comments at various stages of the project. 	


� For a thorough overview of the macroeconomic developments in post-liberalization Turkish economy see Boratav and Yeldan (2002).


� The SDIF, which was formed under the Central Bank to provide deposit insurance in 1983, was put under the authority of Banking Supervision and Regulation Authority in 1999.


� The content of the package followed closely the usual IMF prescription in such situations, which opens it to the criticisms often levied against these programs in terms of its economic and social impacts. A thorough analysis of the set of policies put forward and their distributional impact lies beyond the scope of this paper, however. On the other hand, given the IMF program’s impact on the policies pursued during the year when the crisis occurred, an analysis of the program’s viability is at the centre of my analysis of the crisis.


� Information gleaned through private conversations held during the Summer of 2006 with Central Bank officials suggest that officials were aware very early on that some components of the program were fairly ambitious, given the health of the banking system at the beginning of 2000. Nonetheless, optimism seems to have ruled the day at least until the end of the Summer of 2000.


� See Table 1 for the development of main macroeconomic indicators during the crisis. 


� A good characterisation of first-generation models can be found, amongst other places, in Obstfeld and Rogoff (1996), Flood and Marion (1998), or Jeanne (2000). For one of its earliest avatars, see Krugman (1979). 


� At this stage, I must say that I don’t find Akyüz and Boratav’s story to be the clearest, so I’ll recount it as I understand it, with the caveat that I might be misinterpreting their point of view.


� I want to thank Erdal Yilmaz for discussing this issue in depth with me.


� It is hard to navigate through Turkish credit statistics, as different sources give different numbers, sometimes claiming to have gotten them from the same primary source! In any case, the credit data I have seems to differ from Özatay and Sak’s, but the two are in broad agreement. I thank Cafer Kaplan for his help in interpreting credit statistics.


� There are two measures of international reserves in charts DD4, DD5 and DD6: Total net international reserves and Central FX reserves. The relevant amount of reserves on which the country can rely for the defence of the currency and the service of external debts probably lie between the bounds of those two series; all the reserves of the Central Bank can be used for that purpose, as well as a portion of the privately held reserves. As I have no way of knowing what portion of private debt could be called upon, I simply lay out both series, which should be viewed as upper and lower bounds respectively.


� It may appear from the ratio of total debt to GDP in table 1 that most of the increase in debt occurred in 1999, not in 2000. This is mostly due to the deep recession following the 1999 earthquake, however, and not to an external lending boom in 1999. 


� It is hard to get reliable data on non-performing loans in Turkey, as their existence is often revealed only when the creditor goes bankrupt and is taken over by the SDIF. The three estimates I found in the literature differ in levels, but they show roughly the same pattern, so I deem it relatively safe to assume they display the right trend.


� The widespread use of “rational” as an epithet to label the optimiser abstraction used in economics is not without consequence, as it associate the very concept of rationality with this abstraction, and in fact restricts the application of rationality to this abstraction in the economic discourse. I move away from this characterisation back to a more general use for rational behaviour, in lieu of the monopoly given to the optimiser abstraction, and define it as the use of reason to apprehend a situation and act purposefully. 


� By «these matters», Keynes did not mean events that are actually probabilistic for all practical purposes, such as the game of roulette, and he was mainly concerned about long-term expectations, such as that which are pertinent to assess the prospective yield of investment projects.


� See also Davidson (1991) for an analysis of the different implications of fundamental uncertainty versus subjective or objective probability systems. 


� Keynes also mentions at some length that in the absence of any available valid scientific calculation, the long-term expectations of economic agents are heavily influenced by their state of mind, such as their level of optimism or their »animal spirit». This consideration can, however, be subsumed under the previous one, for what is an optimistic forecast if not a favourable evaluation of a prospect made with a high degree of confidence? 


� A large portion of this research was conducted in the context of probabilistic uncertainty. However, for the most part, their results can, in my opinion, be carried through to a situation of fundamental uncertainty. 


� See also Fromlet (2001) and Shefrin (2000) for practically-oriented reviews of some of these heuristics, and Barberis and Thaler (2002) and Shiller (1998) for reviews from a theoretical standpoint.


� What follows is largely based on Minsky (1982).


� Such views on the selective and fading nature of the memory of investors have a long history in the financial market literature. They figure prominently in Bagehot’s 1873 classic, Lombard Street, for example. 


� The only exception is overconfidence, whose purview is larger than simply the treatment of information and encompasses the decision process itself.


� The introduction of this confidence element is one way in which my account differs from simple adaptative expectations. It is not only that agents will project past realisations in the future, but they will also become bolder as they are successful, or vice versa if they make wrong guesses. 


� The portion of my analysis which uses a stock-flow accounting framework is inspired from Foley (2001) and Shroeder (2002) and the category names are taken from Minsky (1982).


� These categories are the following: Flowless expenditures and income, extraordinary operations, and changes in the share premium account. Values taken by the fudge factor are relatively small compared to any of the other categories for all years considered.


� The spike in 2000 is due to a negative value for the increment in financing costs, as domestic interest rates decreased a lot that year and currency overvaluation cheapened foreign credit.


� Firms are weighed in two ways for this question: either by num number of firms (E) or the value of production (P).





�Is my characterisation of second-generation models too long?





