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Abstract

The pairing trading technique is practicable thanks to the liberalization of the short and hedge
mechanisms, and co-integration pairing trading is effectively promoted and developed. In order to
build a trading strategy, a Markov switch model is introduced in this study. This model can pro-
vide a better explanation of the process of market state change, and combined with the OU process
obtain optimal entry trading signals that satisfy the greatest expected return. In conclusion: the
market is divided into two states by the Markov model: "high volatility” and "low volatility", and
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the presence of high volatility objectively affects pair trading returns. The returns of pairing trad-
ing using Markov switch model are better than those using a co-integration model at the same risk;
volatility of yield is more stable and less risky.
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Figure 1. Comparison of stock close prices
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Table 1. ADF test for stocks
%= 1. IRE ADF K16
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T 4iit & —1.4579 -1.4054 -10.8408 —6.8014
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Table 2. Granger causality test
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Table 3. Logarithmic close price OLS regression
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Figure 2. Diagram of the returns
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Figure 3. Diagram of the risk
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Figure 4. Arbitrage of cointegration model
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Table 5. MS model parameter estimation results
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P EERENREFRLREN, RE 1T o, BN, HILIHURA 1 BIE “REsh” RE, R

DOI: 10.12677/aam.2022.1111868 8206 I3RS


https://doi.org/10.12677/aam.2022.1111868

EEFL 4

&2EF “mEpEh” RE.

Table 6. Transform probability matrix
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Figure 5. Smoothing probability plot of high volatility and low volatility of spread series
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Table 7. Estimate the model parameters
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Figure 6. The returns of pairing trading using Markov switch model
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Table 8. Comparison of returns under the two strategies
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Figure 7. Comparison of the maximum drawdown and yield curve of the two strategies
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Figure 8. Comparison of yield volatility of the two strategies

Bl 8. MMTRER W IR BT EL

N T DU R SR AR L R A SRS A ROR i 45 1 oK R LR Wi ol 2 B BEAT R 8 R

DOI: 10.12677/aam.2022.1111868 8209 I3RS


https://doi.org/10.12677/aam.2022.1111868

EEFL 4

Markov #2 XUS: thA7 78, (HAZ 5 Ja WK MR 2 AR, 4 & 13 7 LS 3008 I 30 thAT AR OR ML 2 3R
BRI o BRI AR A BRI RE (P AR, SRS S o S RS 1 BN B XU, P IR K Rl
AR — M BT

B RRES B IR EZ DI RBUS I A B8 2, EARKERATEIEL T, K]
AT XL B 1 Markov B SRS T 1% SN, Ut 2R W] IR 25T e SR S REAERA i 152 5 15
Ty WER R ORI L P AR B ey, AR IS AL HE TR R R S ) SRR, A 8,
Markov Y i ZR 3 Al 15 DL EE LU DML 2, R G B e S i 1 T 37 IRAS A2 3, PR DL IR B A8 T4
BEE IR B 5 KSR S2 AR BN & B R

4, BERIE

it BRI SIS ARy — Al PSS, ) DUSE fr R T 7 AR R G U, DRI SCE A 7R T
Markov PR A& F e AR (K 0] e Rl N 15 P 21 e A 3EAT SE THERIROWT FE o 0 W iR, FEAEAS Y1) e S die
FEREMT AR S AR B R BARRE, a5 & bR R i BES BRI S A, BT LRSI A,
HH B A A e 4 17 5 T R A R PR AR AR S B R, B i I RS B 5 BUB RN 2 AR AEIN A2 T %2
ViR . it — D0 TE eI 8] PP B A7 AE S AR BB B RF AL, IF HL&S 5 Markov RS F B R @ 41t &
HI GRS, f i AGr 6 1 L ALY b S 7 S v B B M SRS T R BB . 5RO BL, & T Markov
IRZS P AR A ) B S e St T 37 (02250, e R BOBATUECS DN EBIIR A SRR I A5 2, R N AEAR
AL, SRASEE AT LA (BT, AT 2 SEAF s L T 3 s, AR B, B mi T 3 At

E&WE

H X BAR I E “JURARZAMERENL DI R Ge ] A Az g E BT 7 (62003170)
LI A BARFAIE G “ AR VERELIN i R ST 42 ) &8 Bt AR P 7347 (BK20190770).

SEEk
[1] Schaller, H. and van Norden, S. (1997) Regime Switching in Stock Market Returns. Applied Financial Economics, 7,
177-191. https://doi.org/10.1080/096031097333745

[2] Klaassen, F. (2002) Improving GARCH Volatility Forecasts with Regime-Switching GARCH. Empirical Economics,
27, 363-394. https://doi.org/10.1007/5001810100100

[3] Walid, C., Chaker, A., Masood, O. and Fry, J. (2011) Stock Market Volatility and Exchange Rates in Emerging Coun-
tries: A Markov-State Switching Approach. Emerging Markets Review, 12, 272-292.
https://doi.org/10.1016/j.ememar.2011.04.003

[4] Yang, J.-W,, Tsai, S.-Y., Shyu, S.-D. and Chang, C.-C. (2016) Pairs Trading: The Performance of a Stochastic Spread
Model with Regime Switching-Evidence from the S&P 500. International Review of Economics & Finance, 43,
139-150. https://doi.org/10.1016/].iref.2015.10.036

[5]1 KB, GHRT. RSP E R T (MR RE——25 T S /R AT RARESFE - AR R A [0]. g 4,
2010(10): 50-54.

[6] ZhsE0%, BRESC, TEZE. —RE D IR R ML s BT 7 ——7E S M S sh o M s S R[], WM& 5¢
2006, 32(6): 120-131.

[71 W&, F—17. Bl RAT RS Markov = X #8580 7T [J]. 4iitwE e, 2013, 30(5): 76-82.

[8] T, HMEA. “TRUSIE™ N PRSI TITUSC a5 8 S IR A5 DX ) B e 78 —— 25 F B R B IOR A 4 B 1] VB2 () Sl
SAI]. EBTR, 2018, 37(12): 67-79.

[9] Bertram, W.K. (2010) Analytic Solutions for Optimal Statistical Arbitrage Trading. Physica A: Statistical Mechanics
and its Applications, 389, 2234-2243. https://doi.org/10.1016/j.physa.2010.01.045

[10] HEBRRR, RUE, fEHR. BT O-U MBI XA 5 5a3R 5t [3]. B IFe, 2015, 27(1): 3-11

DOI: 10.12677/aam.2022.1111868 8210 I3RS


https://doi.org/10.12677/aam.2022.1111868
https://doi.org/10.1080/096031097333745
https://doi.org/10.1007/s001810100100
https://doi.org/10.1016/j.ememar.2011.04.003
https://doi.org/10.1016/j.iref.2015.10.036
https://doi.org/10.1016/j.physa.2010.01.045

(SEISVE

[11] HZ%, 2. BTSSR MNETHERISSER R[], 25 R ST, 2019(7): 96-97.

[12] Hamilton, J.D. and Susmel, R. (1994) Autoregressive Conditional Heteroskedasticity and Changes in Regime. Journal
of Econometrics, 64, 307-333. https://doi.org/10.1016/0304-4076(94)90067-1

[13] #4k1, K. ST KA AR B A BRI T e sh S A A T [9]. o B AR 272, 2013, 21(2): 42-49.

DOI: 10.12677/aam.2022.1111868 8211 I3RS


https://doi.org/10.12677/aam.2022.1111868
https://doi.org/10.1016/0304-4076(94)90067-1

	基于Markov状态转换的高频统计套利策略研究
	摘  要
	关键词
	Research on High-Frequency Statistical Arbitrage Strategy Based on Markov State Transition
	Abstract
	Keywords
	1. 引言
	2. 套利模型与交易信号
	2.1. Markov状态转换模型
	2.2. 构建交易信号

	3. 实证分析
	3.1. 研究标的与检验
	3.2. 基于协整的配对交易
	3.3. 状态转换配对交易

	4. 结束语
	基金项目
	参考文献

