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The Prediction of the Fluctuation of Stock Index
by Using Convolutional Neural Network

Kenji SHIRAKATA*, Hiroshi TSUDA*

(Received April 20, 2018)

Today, the use of the deep learning is being focused with the development of the information technology. Recently it is shown
that using deep learning for several data is effective, especially pictures or text. Therefore, many researchers have been using deep
learning to analyze or predict the financial market. In addition, the spread of Internet enable people to get stocks in lower brokerage.
Then the number of the private investors is increasing nowadays. By the way, there are two ways to analyze stock price. They are the
fundamental analysis and the technical analysis. The technical analysts use the patterns of stock price change to know whether they
invest or not. And not a few people make profits by technical analysis. But this method depends on personal skills so that it is subjective.

Thus, we tried to predict the fluctuation of stock price by Convolutional Neural Network (CNN). Then the goal of our research

is to develop the method of the prediction about the fluctuation of stock price by CNN.
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Fig. 1. Daily Chart of 75 Days.
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Table 1. Accuracies of predictions for Nikkei Stock

Average.
Index | testyear| VGG16 | ResNet50| VGG16+ResNetb0

2013 53.9% 59.6% 61.2%
o 2014 61.9% 58.6% 64.8%

Nikkei
2015 52.1% 44.3% 48.0%

Stock
2016 55.1% 56.3% 53.5%

Average
2017 62.4% 65.6% 64.0%
Average | 57.1% 56.9% 58.3%
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Table 2. Details about prediction results of the model
made by VGG16.

“accuracy” is prediction accuracy of each year,

“down” and “up” are prediction accuracies when the
model predicts each labels,

“up:down” is the ratio of each labels to a year.

Index | testyear [accuracy| down up up:down

2013 53.9% 17.0% 64.1% |0.68:0.32

Nikkei 2014 61.9% 55.6% 69.4% |0.56:0.44

Stock 2015 52.1% 37.2% 60.1% |0.61:0.39

Average 2016 55.1% 43.0% 66.9% |0.62:0.38
2017 62.4% 50.0% 78.0% |0.62:0.38
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Fig. 3. Daily chart of 150 days in 2013/7/29.
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Fig. 5. Daily chart of 75days in 2015/12/16.

Fig. 6. Daily chart of 150days in 2015/12/16.
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Table 3. Accuracies of predictions by several window

size models in each year and average the accuracies.

test year 75 150 225
2013 53.9% 60.8% 71.0%
2014 61.9% 57.4% 52.1%
2015 52.1% 51.2% 42.6%
2016 55.1% 58.4% 44.5%
2017 62.4% 49.4% 50.6%

Average | 57.1% 55.4% 52.2%

Table 4. Accuracies of predictions by combined several

window size models in each year and average accuracies.

test year 75 75+150 | 75+225
2013 53.9% 61.6% 60.4%
2014 61.9% 63.1% 59.4%
2015 52.1% 49.6% 48.8%
2016 55.1% 56.3% 50.6%
2017 62.4% 50.2% 53.8%
Average | 57.1% 56.2% 54.6%

test year | 150+225 | 75+150+225
2013 69.8% 68.2%
2014 54.1% 62.3%
2015 49.6% 45.1%
2016 49.8% 53.9%
2017 44.5% 49.8%

Average | 53.6% 55.8%
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Table 5. Accuracies of model predictions after deleting
cluster (cluster number=3).

“before” is conventional model, “after” is the model
that excepted a delete cluster, “del cluster” is cluster

number which have to be deleted.

test year | before | del_cluster after
2013 53.9% 0 49.6%
2014 61.9% 0 54.4%
2015 52.1% 0 59.7%
2016 55.1% 0 52.9%
2017 62.4% 0 39.9%
Average | 57.1% 51.3%

Table 6. Accuracies of model predictions after deleting

cluster (cluster number=5).

testyear | before |del_cluster| after
2013 53.9% 0 56.5%
2014 61.9% 0 68.3%
2015 52.1% 0 63.3%
2016 55.1% 0 43.6%
2017 62.4% 0 64.7%
Average | 57.1% 59.3%

Table 7. The improvement number of the prediction by

the model which excepted a delete cluster in each year.

testyear | improve | worse improvement number
2013 29 23 6
2014 40 25 15
2015 27 19 8
2016 25 48 -23
2017 29 19 10

Table 8. Accuracies of the predictions at each cluster in

test year.
accuracy of each cluster
test year
cluster O | cluster 1| cluster 2 | cluster 3 | cluster 4

2013 55.8% 30.0% 64.3% 61.8% 45.5%
2014 67.2% 40.0% 56.4% 71.0% 65.8%
2015 34.3% 54.9% 75.0% 61.5% 52.5%
2016 55.8% 46.7% 44.4% 60.3% 71.4%
2017 70.3% 36.7% 78.0% 24.0% 79.3%
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Table 9. Accuracies of the models whose prediction spans

are several.

accuracy of each prediction span

test year
25 days later

64.9%
62.3%
61.1%
48.2%
58.8%
59.1%

30 days later
49.8%
61.5%
42.6%
49.4%
58.4%
52.3%

10 days later
57.6%
51.6%
48.8%
64.9%
52.6%
55.1%

15 days later
53.9%
61.9%
52.1%
55.1%
62.4%
57.1%

20 days later
63.7%
61.5%
53.7%
51.8%
64.2%
59.0%

2013
2014
2015
2016
2017

Average
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Table 10. Accuracies of default model with threshold.
threshold
test year | before

0.6 0.7 0.8 0.9
2013 53.9% 55.1% 55.4% 56.3% 57.1%
2014 61.9% 66.7% 67.9% 68.7% 68.9%
2015 52.1% 52.6% 50.6% 44.4% 39.8%
2016 55.1% 52.8% 52.1% 51.9% 61.0%
2017 62.4% 63.5% 64.3% 66.7% 70.8%
Average 57.1% 58.1% 58.0% 57.6% 59.5%

Table 11. Accuracies of the model screened by RSI with
threshold.

threshold
test year | before
0.6 0.7 0.8 0.9
2013 56.5% 58.6% 60.2% 64.2% 79.3%
2014 68.3% 66.9% 68.8% 74.1% 74.0%
2015 63.3% 67.4% 68.3% 65.3% 55.6%
2016 43.6% 46.8% 47.3% 42.9% 46.9%
2017 64.7% 64.7% 65.9% 68.2% 76.0%
Average | 59.3% 60.9% 62.1% 62.9% 66.4%
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Average prediciton accuracies for sevral indexes in test year (2013~2017)
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Fig7. Average prediction accuracies for the Nikkei Stock Average or TSE Industry in test year.
Tablel12. The top 3 and bottom 3 indexes of average accuracy in test year.
test year | Services | Chemicals | Nikkei Stock Average test year | Other Products | Iron and Steel | Air Transportation
2013 56.7% 58.8% 53.9% 2013 56.7% 47.4% 49.0%
2014 54.1% 57.0% 61.9% 2014 40.6% 48.8% 44.7%
2015 57.4% 50.4% 52.1% 2015 36.1% 36.5% 43.9%
2016 56.3% 53.1% 55.1% 2016 52.2% 42.5% 42.5%
2017 73.7% 70.5% 62.4% 2017 51.8% 53.9% 42.5%
Average | 59.6% 57.9% 57.1% Average 47.5% 45.8% 44.5%
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