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Abstract

Purpose: A well-structured strategy can enhance trading efficiency. The interest of market participants in quantitative
trading models has led to the increased use of statistical arbitrage strategies, including pairs trading, which involves two
steps: identifying two securities (a pair) and discovering an anomaly in the price gap between two components of the pair
(taking a trade).

Methodology: Machine learning can help define a search space by clustering correlated securities and then selecting the
most promising pairs for trading opportunities. However, after finding a price gap in pairs, there may be divergence even
after opening a position in the market, and the investor may witness a decrease in the value of their portfolio. To mitigate
this risk, a time series forecasting-based trading model can be implemented to enhance returns while minimizing periods
of portfolio drawdown.

Findings: In clustering with the OPTICS model, there are fewer trades (4) in exchange for identifying a higher
percentage of profitable pairs (100) with a higher Sharpe ratio (10.25). Using deep learning and an LSTM model to
provide trading signals, results indicate that this model has not performed very successfully in the Iranian capital market
compared to the standard basic model.

Originality/Value: 5-minute data frequency, net returns including trading costs, and the use of machine learning for
both components of strategy are some of the innovative features of this article.
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2 Sum of Euclidean Squared Distances (SSD)
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Figure 1- Formation and trading periods.
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Figure 2- t-SNE usage for clusters of OPTICS (Farvardin 1395-Esfand 1398).

Ml 353 2 53 (6815 gon L0 3 505 Aol 05 g0 S ool polad) liss (303,50 55 L L OPTICS L (gpaess 3,80 55 a0l
0y 85 Sl o)l (S0l @ o) AL e 3 gmge pla S 88 5 3 e ol 4 el il aS (Y Jgder) o
Ble3 S 1y 5l3les Blysl o 0 by 5o V1 SOV Ll S 0 S5ls Sl 3B OPTICS 5 s 5 55, AL o ¢St b3 Sl
SUs3s) SIS 9031 3598 0355 4 a5 b 5 L3 sl g LT V0 0 %o sy (omalin 3105 ST b ppizean oSl (055 Sl 3, Shes oS
MDD 5 Sile S i oyl S o Suli OPTICS y ttos 51l ¢S 3 il 42815 pplin L2818 ol Glisl e 350 2alS
gl (aligm @) abgy o srad Gas o Jlosisa o cadipm o odins S5 Sbalgs Blisl 5l g s g Sl )15 JS 50 1) o5l

.5},:«;;0

1 T-distributed Stochastic Neighbor Embedding (T-SNE) algorithm




v 39 ko 590 (o2 3 SMolao S 3l /iSn s olad | FYY

(g209)5 SSI o (gl (o liel gl -Y o
Table 3- Validation results for each grouping technique.
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Figure 3- Combination of price series formed by multiple clusters (farvardin 1395-esfand 1398).
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Table 3 - Identified candidate pairs (farvardin 1395-esfand 1398).
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Figure 4 - Price gaps for the 22 identified pairs (Farvardin 1395-Esfand 1398).
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Table 4- Comparison of prediction results.
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Table 5- Comparison of trading results using a 3-year formation period.
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