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Abstract

Based on the Hidden Markov Model (HMM), this paper selects the historical data of the Shanghai
Composite Index in the past 10 years (opening price, high price, low price and closing price) for em-
pirical analysis, and concludes that the HMM model has certain feasibility in stock prediction. At the
same time, through the improvement of the input and prediction methods of the traditional HMM
model, more accurate predictions are made for stock price changes. The main steps are: 1) Data pro-
cessing. The stock price series is tested and processed, and the stock price volatility is used as the
input to the HMM model. 2) The number of optimal hidden states is fixed according to the Pooling
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Information Criterion (AIC) and Bayesian Information Criterion (BIC), and the parameters are de-
termined by training the model. 3) Forecasting. Compared with the traditional HMM model, which
directly obtains the forecast data based on the stock price series, the improved HMM model further
improves the prediction obtained by calculating the stock price volatility.
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Table 1. Stock price correlation coefficient matrix table

F 1 RENMBEXRHIERR

FEELA e G HERTiny
AR 1.00 0.99 0.99 0.98
B 0.99 1.00 0.99 0.99
AL 0.99 0.99 1.00 0.99
WA 0.98 0.99 0.99 1.000
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Table 2. Likelihood function values, AIC, and BIC values in different implicit states
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Figure 1. Comparison chart of the true and forecast values of
the 100-day closing price of the Shanghai Composite Index
B 1. EIEE% 100 REWENESESTUNEXT L E

—— B R
3350 — KRR

3300 A
3250 A
3200 A

3150 -

TR A%

3100 A

3050

3000 A

2950 1

0 20 40 60 80 100
R (R)

Figure 2. Comparison chart of the true and forecast values of
the 100-day maximum price of the Shanghai Composite Index
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Figure 3. Comparison chart of the true and forecast values of
the 100-day minimum price of the Shanghai Composite Index
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Figure 4. Comparison chart of the true and forecast values of
the 100-day opening price of the Shanghai Composite Index
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Table 3. Error analysis table of the model

F 3 BEMREDNE

E{=tan MAPE MSE RMSE
FEHA 0.0108363 2398.3590 48.9730
B 0.0082474 1296.0316 36.0004
AL 0.0083075 1268.4298 35.6150
WA 0.0095636 1406.6549 37.5053
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Figure 5. Stock closing price volatility
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Figure 6. Trend chart of the true and forecast values of the high-
est price of stocks of Shanghai Composite Index
E 6. biHs¥RESESNEXESTNEELE

N

Qb
¥
i\ s

3300 1 — SRRRAEH

—— — BRI

3200 -
& 3150 -
;T?(‘ 3100 -
= 3050 -

3000 -

2950 -

I\ E\ AD A AV
S I SN S
i I8
Figure 7. Trend chart of the real and forecast values of the low-

est prices of stocks of Shanghai Composite Index
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Figure 8. Trend chart of the true and forecast values of the clos-
ing prices of stocks of Shanghai Composite Index
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Table 4. Error analysis table of the improved HMM model
4. B E HMM REBVRIR E SR

E{=tan MAPE MSE RMSE

R 0.004859 411.690044 20.290146
AL 0.005554 544.742399 23.339717
WA 0.005739 626.800099 25.035976
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