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Abstract

With the increasing volatility of global financial markets, traditional unilateral trading strategies
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are facing the challenge of insufficient return stability due to the difficulty of hedging systemic risks.
As a classic paradigm of market neutral strategy, pair trading realizes arbitrage by capturing the
long-term equilibrium relationship of asset pairs, but in domestic practice, there are still problems
such as lack of rigorous statistical test support for underlying screening, and high threshold of im-
plementation due to the reliance on native programming environment. In this paper, we focus on
the theoretical principles of pair trading strategy and the realization process of AT quantitative
platform, and construct a market neutral strategy framework by selecting stock pairs with long-
term cointegration relationship. The research firstly adopts the cointegration test (EG two-step
method) to screen effective trading targets, designs the trading signal generation mechanism based
on the spread Z-score model, and then completes the strategy coding and backtesting validation on
the AT platform. The experimental results show that the strategy achieves an over-accumulation
return of 44.81%, annualized return of 6.59%, Sharpe ratio of 0.52, and maximum retracement of
18.31% in the A-share market from 2016~2021, significantly outperforming the performance of CSI
300 index in the same period. Research shows that pair trading has a stable profitability in the os-
cillating market, and the modular design of AT platform can effectively reduce the threshold of
strategy implementation, providing practical reference for quantitative investors.
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Table 1. Closing prices of the two stocks

*® 1 BMRAREHBEMN

time 601169 601328
2016-01-04 1777.0 1929.0
2016-01-05 1789.0 1958.0
2016-01-06 1775.0 1935.0
2016-01-07 1773.0 1924.0
2016-01-08 1759.0 1881.0

#1EPT 2016 4F 1 H 4 H~8 HHIMIK SRS 601169 F1 601328 [ 2 S0 A £t . T M
HAm e sh s ot e fese v, @ T EEKERIR IR A T IR I, LR L R I SR BRI SRR, A
JIE SR 8 SRS AT 70 S 4 AL B S
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DOI: 10.12677/5a.2025.148248 445 Gt 5 R


https://doi.org/10.12677/sa.2025.148248

WIS, B At

R AT HRAE, ER R S RGP T, BT DABRATEEA] isnull().any(B&3, WT BAELE T VR BAT TN
SIS 2 75 A B E(NaN) -

3.4. BRIN_SRMEITESH
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Table 2. Prices of bank of Beijing, bank of communications, and spreads
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time 601169 601328 spread
2016-01-04 1777.0 1929.0 71.83
2016-01-05 1789.0 1958.0 88.59
2016-01-06 1775.0 1935.0 79.87
2016-01-07 1773.0 1924.0 70.91
2016-01-08 1759.0 1881.0 42.19

2 BIRT 2016 4 1 H 4 H~1 A 8 HIARAL 4R T (1XAY 601169)F1 58 il 217 (FLHD 601328) 4%
T M 22 (spread) i L, R 51 NETTE] “time” o MEHERE, dERURITIMAEEX L H 2080 T FFE,
M1 H4HPL1777.0 5% 1 H 8 HI 1759.0; A @RATMAG FIFEA W), AR A —E T, M 1929.0
#1881.0. #hZEJTH, 1 H 4 Hl 7183, Mif57E 1 H 5 H - F4-% 8859, 25 g R, #/1 H8H
P2 4219, XECHHE AT H TSR, B0 70 Hr P X BT IR B Eh It Z IR e 1E 5, AT
JREBLGERME . T IR VPN S SR TR SRR S, A B T — PR A Rl T 3 TR ARAT ARG A
AT JRRHIE

{55 plot() ek £ A 2= it e 7 50 1, DL 1.

K 1 J@R T “Price Spread” (44425 BE T 8] (time) AR fb s I . Wit BF, Mg ZEish i s He W
BRI RIS 1E 2016 FFHAIE, A% 22 L2 CR RSN, WA B R, LU Bl i i i sl 2
2018~2019 4 (A, A%z LR TR, HERIAR A X A, FHIEBN0E AR5 Bk, o e R B T i
T O A 0 HE KR B 557 B E A GRS bl . 2020~2021 4, M ks 2 i sh AR HAR RO, BITHEIE
EIX], BLEHTSHIEX —B Bk S % 71, (AR E . XM TR Z P R & m, W mast
BRI AT TR A TR AT (B e G S &) o 5 SR FE nT i — B A S R A Gr 8 . ATk
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Figure 1. Time series plot of spreads
1. ERIEHEFFIE

EEBIEE, NRIEIEML, DEREEELT 2 H T “spread” A1 “zscore” PIFI%HE, 735
R AR 2, WK 3.

Table 3. Corrected data set
< 3. BIERREIEE

time 601169 601328 spread zscore
2016-01-04 1777.0 1929.0 71.83 0.51146
2016-01-05 1789.0 1958.0 88.59 0.61464
2016-01-06 1775.0 1935.0 79.87 0.56095
2016-01-07 1773.0 1924.0 70.91 0.50579
2016-01-08 1759.0 1881.0 42.19 0.32899

B2 3 WA ST IEIE )G, B “spread” A1 “zscore” WiSEHE. Hd, “spread” fUFEM
Z2, IRBT AN [E B TA) s AE DG HHE (] ) 2540, M 5 T 3 B B BRAE B AR S5 I L I B LR AR . 91 WnTE 2016
1 H4H, spread {4 71.83, 1 A5 H FJH% 88,59, WoR %M BRI 2 505484k, “zscore” EJ
PR S I 22, I RN Z AT AR AL AL B, VB T B AN, 5T A [ HcHs 1] () ELASOR 3 . 40 2016
1 H 4 H zscore 4 0.51146, 1 H 5 HJy 0.61464, 1] FH W7 >4 H 4 22 758N H00 7 A Hh A AL
BT TSN ROVP Al T IR AS BAE 20 SR ORI S B Syt — 2 RN 7 AT R DG 8 T B 4 L S 4
BT TR R

A8 plot() R ZE H bR kA0 5 R4 Z2 I8 (] 7 0 P, 1 HE o B R R B ZR(y = £1.5, y = +0.5, y = 0), I
2.
TR =HKALKIKARE 1.5 a2 RELL . x fh —1.5 f5bsifE 2 BIELZR, ALK 0.5 5
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Figure 2. Time series plot of standardized spreads
E 2. fRENERNERIEFZIE
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SHRAL TR 15 AR AEZE BIE LR x Sy = 0). —1.5 f5brdE ZEBRME LR : PiZR4RE 505N 0.5 fisbrifk
ZBMEL. 0.5 EbrfEZ R ELZ . WEPRT LA, i Z0 (87 51 8L B8 Rt AN R I [R]
Bt FPAMEANEE o X SR 2 . AESCLET Y], PRI 1.5 i brdE = BIMELL, RN 2 DR AR
K, FIREREZR T IAAE TAR AR RES s TP IESEIE x BT seshing, Ui 2R sE . XA
BB LU T W T TR 5 2 < KU PP A LK 52 5 SRS ) 5 LA B B S o Sl I e A2 1) 1 1 PR 23 # s
e B WF 7 AR i 22 S, Dt — B i Rl 3 0 A S O ELUE A Bt T IR ST HE
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BT A RRE S, RACRERAT I GO B, BT 2 R S ARAT I R 2 A SURAT I AN A%
R 240 22 N IERS,  AERURAT RS S AR A, PSRN Ui 2 R, JEatRAT RS A X il
PGS

[ o 75 B A B b e P S E I RE N 1.5 f5hRUEZER 0.5 f5harEZ, Aisuefeih Z KT
1.5 BF, SENJEFHRAT: AbsiE i 2/ T-15 BF, SEHIERURAT: AbsE i Z4aXHETE 0.5 LT,
.

I ARAE B IR, IS AR — N B R G eeE, BRI fillna() eRi . A6 plot() ek 2 H Ak 5
BATHGAI B, WK 3.

Kl 3 R i) bt BT A . Bahge Rt a), A 2016 4F 1 H 4 H% 2021 4210 H 8 H, HhHh%k
{EEE M—-1.00 £ 1.00. MEIHFATEH, GALE S S H B A S ECE R BEERRE . fEAFR B, &
RS SH RSN . BN, 76 2016 SEHIAN 2020~2021 4E3A], ML T £MEIT 1.00 IEAE S, &I

DOI: 10.12677/5a.2025.148248 448 Gt 5 R


https://doi.org/10.12677/sa.2025.148248

BISERL, BLs

Trading Signal_Uptrade

1.00 M M

0.75

0.50

0.25

-0.25

0.50

-0.75

-1.00 H

2016-01-04 2016-11-01 2017-08-23 2018-06-21 2019-04-17 2020-02-14 2020-12-08 2021-10-08
time

Figure 3. Position chart of Bank of Beijing
B 3. ERIRITHI B AIE

S AT BEATZE SR ZU M SN B I 67 (11545 . TTI7E 2017~2019 4R, 552 Hzi—-1.00 sk T FAE X 8]
FIfE =, BURE AR L R AR T . X5 T R S T A BUERAT AEA [R]  J00 R 45 % SR
TR T T AR A R H AR o % BRI ST AL sURAT B 5 2 3R . T 3 I LAE 4R DL K G i
HIRAL T B SR AT AL 2B, A BTt PR T LT 5 M IR A T WK R R .

BT R S AR BT R I hz, I dr 449 position_2.
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Figure 4. Position chart for Bank of Communications
B 4. ZBIRITHICAIE
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K 4 R T ARBARAT AL, AR S Ib AT s e . BRI CUE . R A R,
MG T M 2016 4 1 H 4 H% 2021 4 10 H 8 HWW [ X 8], FRFR A E{E, 6 M-1.00 % 1.00.
B ALLEAS RN (] p B H EUEDIRES R B 2 IE AR AT ZE AN [RI R B T A [R5 e ok 5k . 7R
SB[ g1, ALIAF] 1.00, RETTREA T GMEIRES: MifE S —Lemt Al g, ©478-1.00, FUREAEE
AT AR . KRB A BRI T A @ RAT R T 5 AL RUARAT R [ SR 4% B . 1%L
PR T F FE RSB ARAT (45 05 SR . XURS: i & LA K Tl 3 NG WL A B EE S ANE, Rt it — B
FALBHAT AN S8R I B Bk B B v AL SR
3.7. WEs AT 4L

i 2 E A 1) 07 At E AL AT A B AR A T AR 28, A A RN B DARE HWSEAN 1) B 280
B, RIACAE “returns 17 H1 “returns 2”7 .

BEHWEE “data” , \FIEIRIKOCAACTRATIG, ZS@EERATIE, iz, ot z, JERiiaT
BAL, ZIEHATEAL, JERRATIES NG S, AOEBRITIESL A %, WK 4 R L.

Table 4. Dataset “data”
< 4. BIBE “data”

time 601169 601328 spread zscore position_1 position_2 returns_1 returns_2
2016-01-04 1777.0  1929.0 71.83 0.51146 NaN NaN NaN NaN
2016-01-05  1789.0  1958.0 88.59 0.61464 NaN NaN 0.00673 0.01492
2016-01-06  1775.0 1935.0 79.87 0.56095 NaN NaN -0.00786  —0.01182
2016-01-07 1773.0 19240 70.91 0.50579 NaN NaN —0.00113 —0.00570
2016-01-08 1759.0 18810 42.19 0.32899 0.0 0.0 —0.00793 —0.02260
2016-01-11 1758.0 18770 39.21 0.31064 0.0 0.0 0.00000 —0.00213
2016-01-12 17410 1857.0 36.55 0.29427 0.0 0.0 -0.00972  -0.01071
2016-01-13 17400 1857.0 3757 0.30055 0.0 0.0 0.00000 0.00000
2016-01-14  1758.0  1881.0 43.21 0.33527 0.0 0.0 0.01029 0.01284
2016-01-15 1778.0  1898.0 39.81 0.31434 0.0 0.0 0.01131 0.00900
2016-01-18 1827.0 19370 28.83 0.24674 0.0 0.0 0.02719 0.02034
2016-01-19 1839.0  1949.0 28.59 0.24526 0.0 0.0 0.00655 0.00618
2016-01-20  1818.0  1929.0 30.01 0.25400 0.0 0.0 -0.01148  -0.01031
2016-01-21  1808.0  1923.0 34.21 0.27986 0.0 0.0 -0.00552  —0.00312
2016-01-22  1823.0 1934.0 29.91 0.25339 0.0 0.0 0.00826 0.00570
2016-01-25 1840.0 1938.0 16.57 0.17126 0.0 0.0 0.00928 0.00207
2016-01-26 1845.0 1945.0 18.47 0.18296 0.0 0.0 0.00271 0.00361
2016-01-27 1863.0 1945.0 0.11 0.06993 0.0 0.0 0.00971 0.00000
2016-01-28  1815.0  1898.0 2.07 0.08200 0.0 0.0 —-0.02610  —0.02446
2016-01-29  1814.0  1909.0 14.09 0.15600 0.0 0.0 0.00000 0.0057

TMT IR R E, & 4RI
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Figure 5. Line graphs of Bank of Beijing’s return, Bank of Communications’ return, and paired trading strategy’s return
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Figure 6. AT platform strategy backtesting results
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Table 5. Strategy information
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6.59% 42.41% 005  -0.01 0.52 0.07 18.31%  238.12%
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