1

Is it so bad that we cannot recognize black swans?
Fuad Aleskerov Department of Economics, HSE, and Institute of Control Sciences of the Russian Academy of Sciences, Moscow, Russia, e-mail: alesk@hse.ru , Lyudmila Egorova Department of Economics, HSE, Moscow, Russia, e-mail: lyude@inbox.ru  

National Research University – Higher School of Economics

Introduction
Analyzing the reasons of financial crises in ‘The Black Swans’  N.N. Taleb calls all extraordinary events, e.g. crises, as “The Black Swans”. Let us give some quotes.
« … What we call here a Black Swan (and capitalize it) is an event with the following three attributes. First, it is an outlier, as it lies outside the realm of regular expectations, because nothing in the past can convincingly point to its possibility. Second, it carries an extreme impact. Third, in spite of its outlier status, human nature makes us concoct explanations for its occurrence after the fact, making it explainable and predictable.
…The central idea of this book concerns our blindness with respect to randomness, particularly the large deviations: Why do we, scientists or nonscientists, hotshots or regular Joes, tend to see the pennies instead of the dollars? Why do we keep focusing on the minutiae, not the possible significant large events, in spite of the obvious evidence of their huge influence?» ([5], Prologue, pp. XVII-XIX).
The author states, in particular, that modern science almost does not have tools to predict such unusual events. 
Trying to answer the question whether it is worth predicting crises or not, we describe a stock exchange in the form of two random processes, one of which occurs frequently (quiet or regular mode) and the other – rarely (crises). Next, we estimate the average gain of correct recognition of these processes and used the resulting estimates for the actual processes on the New York stock exchange.
The answer is: if regular processes are detected correctly even with a probability slightly higher than file_0.png
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 1/2, it almost always leads to positive average gain. This very phenomenon seems underlies the reluctance of people to expect crises all the time and do not try to identify them.

Model
The flow of events of two types – type file_2.png
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  (rare) – enters the device. Each of them is the simplest, i.e. stationary, ordinary and has no aftereffects [2]. The intensity of the flow of file_10.png
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-events is equal to file_14.png
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 , the intensity of the flow of file_18.png
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-events is equal to file_20.png
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-events are far more frequent). 
The device should recognize coming event file_32.png
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. If an event file_36.png
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 occurs and device identified it correctly, then it gets a small reward file_40.png

file_41.wmf

 file_42.png

file_43.wmf

, if the error occurred, and the event file_44.png
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 is recognized as the event file_48.png
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, then the device is ‘fined’ by an amount file_52.png
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. The probabilities of such outcomes are known and equal file_56.png
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, respectively. Similarly for file_64.png
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-events – correct identification of event file_66.png
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, and incorrect one will give loss file_78.png
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. After each coming event received values of ‘win’ / ‘loss’ are added to the previous amount (Fig. 1).
How large on average will be the amount of values received for the time file_86.png
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Fig. Рисунок \* ARABIC 1. The general scheme of identification of a random event file_90.png
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 of the total sum of the received prizes during the time file_123.png
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 is a compound Poisson type variable since the number of terms in the sum file_127.png

file_128.wmf

 file_129.png

file_130.wmf

 is also a random variable and depends on the flow of events received. The expected value of a random variable payoff file_131.png
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 (see [1]) is (here  file_135.png
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 are the random amounts of the gain obtained from the file_143.png
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-events, respectively) 
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Application to real data
Let the device be a stock exchange and events file_155.png
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 describe a ‘quiet regime’ and a ‘crisis’, respectively. Events file_163.png
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 occur more frequently than file_167.png
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 that corresponds to the fact that the crises are fortunately rare. 
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 is interpreted as a signal about the changes of the economy that helps to decide is the economy in a ‘quiet regime’ or in a crisis. For example, does the fall of oil prices mean the beginning of the recession in economy or it is a temporary phenomenon and will not change the economy at all. The valuesfile_175.png
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 have some meaning as well. If the event file_179.png
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 occurs (i.e., the economy is stable), and broker correctly recognizes it, then he can get a small income (the value file_183.png
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, he loses the amount of file_195.png
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-event occurred (crisis) and it was not recognized correctly, the broker loses more (file_203.png

file_204.wmf

 file_205.png

file_206.wmf

). If he can forecast a crisis, he earns a good deal of money - correct identification of the file_207.png
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-event gives the value file_209.png
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Now we estimate the parameters of the model. We use time series of returns of the stock index S&P 500 from August 1999 until December 2009 [4]. Periods corresponding to the only regular or the only crises days have been selected to check whether time series are stationary; the Dickey-Fuller Unit root test and analysis of autocorrelation and partial autocorrelation functions were used to control of stationary property [3]. The series turn out to be stationary as in small samples (about 10-20 points), and for a long period (several years) of events of one type. We evaluated the volatility of the index with a sliding interval of 20 days to find when the problems occur in the economy and the recession begins 
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We accept that if the value of volatility is greater than 6%, this means the occurrence of an event of file_215.png
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-type, i.e. a crisis. Taking 250 days as an average number of working days per year, we estimate file_219.png
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. Thus, our average estimate for a year is 246 ‘quiet’ days and 4 days with high volatility and the fall of the index. 
Now we find the value of separate ‘gain’ / ‘loss’. We estimated file_227.png
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 at points corresponding to the event file_235.png
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 (using the value of the volatility of the index - it should be less than the threshold value for the event file_239.png
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). If the index goes up at this moment, it means that the event file_243.png
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 was realized, and if it goes down – then file_247.png
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 is observed. The same approach was used for file_251.png
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-events (by the excess of volatility over the threshold value). 
                                                                                                           Table 1. Estimates for S&P500 index
Stock index S&P500 
August 1999 - December 2009 (file_255.png
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2664 observations)
Threshold value for volatility
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6%
246
4
7
-8
24
-26
10%
249
1
7
-8
35
-29

One can see which should be the probability of error in the identification process for the expected gain of broker to be non-negative under these values of parameters. For the 6% threshold the corresponding region in the file_271.png
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 plane is shown on Fig. 2.
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Fig.2. Area of file_281.png
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, where expected gain is nonnegative.
As it is seen, it is enough to identify file_285.png
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-events in approximately half of the cases to ensure a positive outcome. Indeed, if we choose the horizon of 1 year and the error probability for events file_289.png
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=1 (i.e. even when crises are not recognized correctly at all), the expected gain is positive. Naturally, with file_305.png
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 decreasing, the average gain increases.

Conclusion
We showed using very simple model that with a small reward for the correct (with probability slightly higher ½) recognition of the frequent events (and if crises are detected with very low probability) the average player's gain is positive. In other words, players do not need to play more sophisticated games, trying to identify crises events in advance. This conclusion resembles the logic of precautionary behavior, that prescripts to play the game with almost reliable small wins. 
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