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A Research on stock price prediction based on Deep Learning and
Economic Indicators
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Abstract Macroeconomics are one of the indicators that are preceded and analyzed when analyzing
stocks because it shows the movement of a country's economy as a whole. The overall economic
situation at the national level, such as national income, inflation, unemployment, exchange rates,
currency, interest rates, and balance of payments, has a great affect on the stock market, and economic
indicators are actually correlated with stock prices. It is the main source of data for analysts to watch
with interest and to determine buy and sell considering the impact on individual stock prices.
Therefore, economic indicators that impact on the stock price are analyzed as leading indicators, and
the stock price prediction is predicted through deep learning—based prediction, after that the actual
stock price is compared. If you decide to buy or sell stocks by analysis of stock prediction, then stocks
can be investments, not gambling. Therefore, this research was conducted to enable automated stock

trading by using macro—indicators and deep learning algorithms in artificial intelligence.
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Table 1. Major corporate financial statements affecting
the stock price

Return of Equity Debt ratio

Price Book—value Ratio Net profit growth rate
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Table 2. Major corporate financial statements affecting
the stock price in the U.S.A
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Fig. 1. Unemployed rate and Home Sales Index

Fig. 2. Money and NASDAQ Index
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Fig. 3. Fear and Greedy Index
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Fig. 4. Ratio of High Frequency Trading in the U.S.
Stock Market
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Table 3. Part of Tensorflow Source Code by Python

From pandas as pd

from keras.models import Sequential

from keras.layers.core import Dropout, Activation, Dense
from keras.layers.recurrent import LSTM

model = Sequential()
model.add(LSTM(10, return_sequences=True, input_shape=(10, 1)))
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Fig. 5. The Configuration of Proposed Stock Prediction
Model
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Table 4. 10 Macroeconomic indicators’ incremental rates with NASDAQ index

date DFF UNRATE CPIAUCSL CSCICP PCU HSN CCSA FGI BAMLH RAW NASDAQ
19-04-01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19-05-01 -0.01 0.00 0.00 0.00 -0.04 -0.10 0.01 0.02 0.13 0.01 -0.02
19-06-01 -0.01 0.03 0.00 0.00 0.01 0.21 0.01 0.02 0.01  0.00 0.00
19-07-01 0.01 0.00 0.00 0.00 -0.01 -0.09 0.00 0.02 -0.08 -0.03 0.05
19-08-01 -0.12 0.00 0.00 0.00 0.00 0.07 0.00 -0.02 0.08 -0.04 -0.04
19-09-01 -0.04 -0.05 0.00 0.00 0.01 0.03 -0.01 0.00 -0.11 0.00 0.02
19-10-01 -0.10 0.03 0.00 0.00 -0.03 -0.03 0.01 -0.04 0.03 -0.01 0.00
19-11-01 -0.15 -0.03 0.00 0.00 -0.01 -0.01 0.00 0.02 -0.03 0.03 0.05
19-12-01  0.00 0.00 0.00 0.00 -0.01 0.05 0.03 -0.02 -0.10 0.00 0.03
20-01-01  0.00 0.03 0.00 0.00 0.03 0.06 0.00 -0.10 0.00 0.03 0.05
20-02-01  0.02 -0.03 0.00 0.00 0.00 -0.07 -0.02 -0.16 0.15 -0.03 0.02
20-03-01 -0.59 0.26 0.00 -0.01 0.03 -0.15 1.05 -0.08 1.44 -0.03 -0.17
20-04-01 -0.92 2.34 -0.01 -0.01 -0.14 -0.07 3.87 0.29 0.01 -0.05 0.07
20-05-01 0.02 -0.10 0.00 -0.01 0.00 0.22 0.29 -0.02 -0.11  -0.01 0.10
20-06-01 0.55 -0.17 0.01 0.00 0.13 0.20 -0.14 0.09 -0.16  0.02 0.08
20-07-01  0.19 -0.08 0.01 0.00 0.21 0.15 -0.13 0.02 -0.07  0.00 0.07
20-08-01 0.03 -0.18 0.00 0.00 0.11 0.05 -0.14 0.00 -0.11 0.03 0.07
20-09-01 0.00 -0.02 0.00 0.00 -0.20 -0.16 0.19 0.00 0.31 -0.05 -0.09

10 Macroeconomic indicators' incremental rates with NASDAQ Index
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