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Abstract

Purpose: Deciding on the existence of the mean reversion property in financial data has attracted the attention of many researchers,
and different tests have been proposed to evaluate the presence of this feature in the data. However, due to the highly variable nature
of financial markets in different time periods, each of these tests generally presents different results and on the other hand, detailed
theoretical analyzes have not been performed on how to identify the points of mean reversion at each moment of the process. In this
study, a method was proposed to identify the mean reversion points in financial data. This method can be used as a decision criterion
for entering or leaving the market in swing trading strategies.

Mthod: The historical data on the price of gold (Oz), Bitcoin, EURUSD ratio, Tehran Stock Exchange index, exchange rate (Dollar)
and the price of gold coins during the period 2013-2020 and Ethereum during 2016-2020 were collected and analyzed. First, the
hypothesis of mean reversion was tested through augmented Dickey-Fuller and Hurst exponent tests and in order to identify the
points of mean reversion at each moment of the process path, the maximum values of the difference of data with its moving average
value were modeled through the Gumbel distribution.

Findings: The results showed that Dickey Fuller and Hurst exponent tests provide different results in detecting this feature. Also, the
results by estimating 95% quantile of the distribution showed that detection of these points using the quantile of the extreme value
distribution (Gumbel) was correct in at least 47.78% (57.5% excluding Bitcoin) and at most 92.85% of the detected points. The results
of the prop test for evaluating the accuracy of detected points showed that the detection of these points in the process is not random
and the proposed theory for the identification of these points works well. Optimization of results based on further analysis is also
expected.

Conclusion: Recognition of successive mean reversion points can be considered a sign of the formation of price bubbles in capital
markets. Therefore, the extreme values distribution in consecutive maximums of the price difference from the trend can also be a

suitable distribution to detect bubble formation.
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Table 1- Descriptive statistic of variables.
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Table 2- Test of existance of mean reversion (ADF).

KS slolias KSo)llT 6 jal)lioyly, el )b o905 JUET)
0.99 0.06223 23.06495 23.52207 Mo gl
0.99 0.3253 405.7982 234.8648 9SS
0.99 0.1543 47.14392 32.27604 po !
0.99 0.07199  0.01042833 0.0100631 Nowge
0.99 0.3165 1956.119 1247.642 No gy
0.99 0.5133 8652.177 6980.495 o el
0.99 0.3077 776232.5 515949.8 M oS

Rl 53 Sle 4 CSHL o5 48 35 e sdaliie T S el s 4y (55llme mlan 5039381 S8 S0 (a3 il 4 5L
S 05 3551 s 31 003l ol 3 ool gmalis Al i a0 bl ey sy L i olles 5 48,55 513 iy 3550 505
G B oIS (s bnesls a0 (glaesil iliols (o 0 gow S Jobe G231 3 o 05 350 5 53 o esliad 35
OLES |y oy 05 0 330 Sl ¢Sy ol 537 el gl ol oy 0 S) 31 oy il o o3lind (0) oy
Bl il loys B8 S35 31 ke (sla el 3550 5 B sl okl ols (35, 7 oglite Hlde Voo (gl Jds ol s s
(¥) Jad 355 5510 31 555 Glaesls 13355 ge SleMbl 35, Cowsl a0 jomte Ll 5 go (e ] 55> Sl Sldalins sl (3,5

e 51 0SS b il glaesls 53 CtSHLmS0le (St s 31 OLES Cone 2 015 951 5 4S 35 s eali ¥ gudom o b
Wesls 532 515555 2 ST pligeen Mo 4l Caod 5 5 75 0L oo 2o 6l 53T gl &8 I 5331 Vs 550 5
ML gl s ) Ll Sile S s (sla e T 68 dn o 05 ¥ ek 31 ool s b Lnaily ol el 515
41 Gles doz Jaus Sk G 3 5S0be 4 SESIL (S 5 posmas 3 iliss ol Jgax Ol L 5 Lins e @bl )
315 Cslia 55 ko 3315 53 03liad 3 50 Sl lion 51l a5 Coaw 2 (3155 3551 48 Culils a5 oy 4 ST 01> S ol e



u.aa_‘ua )" ﬂa g;/}.’-} U'i‘ BV O‘JM @ abjj'é‘ Jj}ﬁ ;;i's g)).c)“lb‘buwc L5>=_>‘L'Ia odaliv Yo sluss L: dud.xc 6\)3 GL‘I; O‘-’»‘}
sl Waosls 935 CiSh= 01 Sols s (sl 55

(g 199) (aSilao & ClS3l Thg 9929 303l -V Jgu
Table 3- Test of existance of mean reversion (Hurst exponent).
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Table 4- Estimation of extreme value distribution for differences from mean.
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Figure 2- Detecting mean reversion points in Gold, Bitcoin, Ethereum and EURUSD.
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Figure 3- Detecting mean reversion points in stock exchange index, exchange rate and gold coin.
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Table 5- Accuracy check of method in detecting mean reversion points (percentage of true detections).
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