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ABSTRACT

Risk is an important component when constructing a trading strat-
egy. However, most of the previous works that make the price
movement prediction on the basis of the opinions on social me-
dia platforms do not take the risk into consideration. In order to
hedge the market-risk, we propose an idea of an opinion-based pair
trading strategy. Comparing with the task setting of the previous
works, our experimental results show that the neural network mod-
els with the pair-wise task setting perform better in both accuracy
and profitability metrics. That introduces a new research direction
for future researches on opinion-based price movement predictions.
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1 INTRODUCTION

In order to eliminate the influence of systematic risks, hedging is
a common method in the financial industry. In hedging, investors
long a financial instrument and short the other related financial
instrument simultaneously. Although systematic risks influence
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every financial instrument in the same sector or the same market,
few opinion-based price movement prediction works deal with this
issue when constructing models. In this paper, we introduce an idea
of pair trading to the community and experiment on a benchmark
dataset with several neural network (NN) models.

The price movement of a certain financial instrument may be
influenced by the information of both the market and the instru-
ment itself. However, previous work [2] omits the market influence
toward the price movement of financial instrument, and evaluate
the price movement prediction task directly. This kind of evaluation
results may be noisy because the market risk is not controlled. The
basic idea of pair trading is to make a profit from a market-neutral
position. That means we only need to consider the convergence
and divergence of the traded pair, and the market risk is already
smoothed away. Therefore, the pair-wise setting is more suitable
for reflecting the performance of the models on capturing the in-
formation of the target financial instrument.

Our experimental results show that, comparing with making
predictions one-by-one, considering the stock pair in the same
sector at the same time can improve the performance of price
movement prediction. Furthermore, we also show the robustness
of the pair trading strategies when market drops down.

2 MODELS

In this paper, we experiment on the benchmark dataset, Stock-
Net [2], which is collected from Twitter. We select the stock pairs
(s1,52) from the same sector, and aim at predicting the price con-
vergence and divergence of the two target stocks s; and sz on the
trading day d. That is, the models deal with a binary decision, (long
s1 and short s2) or (short s; and long sz). We experiment on two
settings shown as follows.

Independent (IND): As the setting of the previous works, we
consider the price movement prediction independently, and trading
is based on the following condition.

y = U1y > p1y) & (p2g < p2g)) (1)
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Table 1: Accuracy of Pair Trading and Stock Movement Prediction

Method  Setting Tech Finance BM CG  Health Services Utilities IG Avg
Random 51.07 50.29 51.85 48.32 50.41 50.48 49.29  50.79  50.31
CNN IND 50.13 52.71 5387 51.96 47.05 53.16 49.83  50.44  50.85
PW 52.63 51.79  55.28  54.65 55.87 54.92 49.76  48.57 52.94

RNN IND 48.80 49.70  47.92  50.75 48.12 46.52 48.17 4791  48.49
PW 52.55 50.12  53.22 56.44 52.98 55.06 58.43 5536 54.27

HAN IND 50.66 48.09 57.44 52.26 51.69 51.00 5249 57.44 52.63
PW 50.96 53.70 49.79 55.13 53.81 54.45 55.11 57.37  53.79

SANN IND 52.78 46.29  55.96  52.26 52.23 50.23 47.84 5595 51.69
PW 53.95 51.54 5350 56.32 55.88 55.85 49.28 56.51 54.10

ABCNN PW 49.76 51.79  56.79  54.77 55.14 55.38 50.00 52.22 53.23
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2014.07 2014-09 2014-11 2015-01 2015-03
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Figure 1: The cumulative profit curve.

where p1% (p27)) denotes the closing price for s1 (s), and p19 (p27))
denotes the opening price for s; (sz). Note that, 1 denotes long s;
and short sz; 0 denotes short s; and long s;.

Pair-wise (PW): In the pair-wise setting, the models consider the
tweets of both s; and sy on day d — 1 at the same time, and make
the decision based on the following condition.

ply—=ply  p25—p2)
2% P25
We compare several different NN architectures, including CNN,

RNN, HAN [3], SANN [1], and ABCNN [4], which are used to do

text pair classification, under IND and PW settings. We release the
codes for reproducing the results.!

y=1 )

3 RESULTS AND DISCUSSION

Table 1 shows the experimental results. Although there does not
exist a model performing the best in every sector, we find that
considering the information of both target stocks at the same time
performs better than the approaches making prediction indepen-
dently, i.e., PW always performs better than IND no matter which
model is adopted. PW performs relatively worse in BM and IG,
which are majorly influenced by the macro-economic information.

Ihttps://github.com/quanthsu/PairTrading
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That means PW cannot remove the risk in the industries where
stock prices rise and fall at the same time.

After further backtesting experiments with the historical price
data, the cumulative profit curve on Services sector is shown in Fig-
ure 1. ABCNN-PW performs the best in this experiment. Comparing
with the market index (S&P 500), we find that the pair trading meth-
ods do help reduce the risk when market drops down under both
IND and PW settings. Besides, the PW setting also performs the best
in the profitability test. These results show the usefulness of making
pair-wise consideration when constructing trading strategies.

4 CONCLUSION

In this paper, we explore the opinion-based pair trading strategy
with several recent classification models, and find that the task
setting of previous works, which consider the financial instruments
independently, performs worse than the pair-wise setting proposed
in this paper under both accuracy and profitability metrics. Further-
more, we also evidence that the opinion-based pair trading strategy
can reduce the downside risk when the market crash.
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