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One of the criteria for deciding to invest in a listed
company is the amount or changes in the stock price of the company in the future days
and months. Various methods have been studied to predict the stock price and investment
risk in a company. In most of these methods, the stock price is predicted as a continuous
response variable. For this purpose, time series models are used in which assumptions such
as the normality of disturbances or the linearity of the model are important. The purpose
of this research is to introduce a two-category response variable based on the direction
of share price movement in the next day and to introduce some statistical classification
methods to predict it. These models do not have the limitations of the previous models,
and for that reason, they are of interest. The main objective of this article is to implement
the studied methods and compare their accuracy in predicting the orientation of stock price
movement of stock exchange insurance companies.

“THODS: Inthe current research, we have predicted the direction of stock price movement
by using K-nearest neighbors, decision trees, and random forest algorithms, which are
among the non-parametric classification methods of statistical learning. The data used in
this research includes information on the stock price of one of the insurance companies
during the years 2019 to 2020, which has a suitable and high share in the portfolio of
the insurance industry. To determine the accuracy of the studied models, the data were
randomly divided into two groups, training and testing. Then, the statistical learning models
were implemented on training data and their validity was measured using experimental
data.

The research results indicate the high accuracy of all three non-parametric
models in predicting the stock price category of the insurance company. Likewise, among
the studied models, the K-nearest neighbors algorithm performed better than other
algorithms in predicting the direction of stock price movement.

Considering the importance of the risk of investing in an insurance company
for customers, attainment to a valid model for stock price classification and specifying the
variables that increase or decrease the price can help customers and insurance companies
make better decisions.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 1: Independent variables using in classification models and their definition.
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Table 2: Descriptive information on stock price of the Saman insurance company
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Figure 1: Frequency plot of upward and downward in the stock price of the Saman insurance company
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Table 4: Confusion matrix of the KNN model for testing data of the Saman insurance company
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Table 5: Confusion matrix of the decision tree for testing data of the Saman insurance company
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Table 6: Importance measures for each independent variables in the decision tree
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Figure 5: The accuracy of the random forests with different values of ntree and mtry for Saman insurance company data
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Table 7: Confusion matrix of the random forest for testing data of the Saman insurance company

Joe Smoie
prediction
dt=1 dt=0 sl wre
observed
44 161 dt=0
115 71 dt=1

Solay Kz cole o Jlie sbo s 5l plaS e Coeal olie A Jgax
Table 8: Importance measures for each independent variables in the random forest
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Table 9: The accuracy of different classification models for the Saman insurance company data

Holai K POVIVS JUPS KNN BE"
Random forest Decision tree model
<8
0.7059 0.6982 0.7263
Accuracy
obuwds! alols
(0.6580, 0.7506) (0.6501, 0.7432) (0.6632, 0.8027) ol
Confidence interval
.
0.7232 0.6894 0.7485
Precision
0.6182 0.6894 0.6578 R
Recall
F ;Lo
0.6666 0.6894 0.7002
F.score
ROC curve
1.00-
0.75-
Model
g AUCs: — KNN
B 0.50-
3 KNN=0.788 — el
b RE
DT=0.764
0.25- RF=0.743
0.00-
1.00 0.75 050 025 0.00
specificity

slosls ;5 (AUC) Ll 5l plaS 0 (gl coie 5 zelaw olie ol jen a4y (Bolad 5o 5 el 350 KNN Joko s g1y 0, Shos daseino oie Jlogei £ i
Figure 6: The ROC curves for the KNN, decision tree and random forest and their AUCs for Saman insurance data
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