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PROPOSED SOLUTION

 Machine learning models to predict direction of stocks in BIST30 index.

INTRODUCTION

 Algorithmic Trading can be defined as a trading method with pre-
programmed trading instructions. It is an automated system that uses

several metrics such as price, volume, season (time) data. * Trained by using financial price data, financial sentiment analysis from

Twitter and official KAP news (public disclosure platform for BIST).

e Using the stock price alone is not healthy for future predictions. Thus, we
plan to use other data sources as well as stock price, to see if the profits
can be increased even further.

* Calculating different time intervals for price change to compare the
models’ effectiveness over short-term or long-term.
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e Twitter score is calculated based on the * Fl-scoreis used for accuracy metric

formula below which uses like, quote,

 Fetched all KAP[1; news for the interval

2016-2021 and prepared them for * Approximately %75 of KAP and %8 of

sentiment analysis reply, retweet and follower counts. Twitter data was missing. 12 different machine learning models
are tested.[3][4]
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EXPERIMENTAL RESULTS
Results using KAP sentiment score Results without KAP sentiment score.
% 2Bins(Best) 6 Bins(Best) 2 Bins(Mean) 6 Bins(Mean) Best Model(2Bins) Best Model(6 Bins) % 2 Bins (Best) 6 Bins (Best) 2 Bins (Mean) 6 Bins (Mean) Best Model (2 Bins) Best Model (6 Bins)
AKBNK 77.4 56.1 55.8 34.3 Logistic Regression Linear SVC AKBNK 76.4 56.9 55.7 34.1 Logistic Regression Linear SVC
EKGYO 57.9 46.9 45.5 21.4 KNN KNN EKGYO 55.9 46.9 45.3 21.5 KNN KNN
EREGL 60.5 46.9 50.4 27.5 Gradient Decision Tree EREGL 61 44.7 50 27 XGBoost Decision Tree
GARAN 67.2 52.8 53.4 30.5 Linear SVC Naive Bayes GARAN 65.5 52.6 38.9 29.7 Linear SVC Naive Bayes
GUBRF 69.2 33.1 53.8 21.6 Linear SVC Decision Tree GUBRF 68.3 33.9 53.2 21.1 Naive Bayes Decision Tree
ISCTR 62.9 55.2 50.9 28.8 Logistic Regression XGBoost ISCTR 56.7 55.9 48.4 28.4 Decision Tree Random Forest
KCHOL 64.2 52.6 53.6 32.8 Linear SVC Decision Tree KCHOL 64.4 52.3 53.4 33.1 Logistic Regression Linear SVC
KRDMD 62 41.7 51.5 24 SVC XGBoost KRDMD 64 42.2 51.5 22.9 Decision Tree AdaBoost
PETKM 60.4 48.8 51.3 25.3 Linear SVC XGBoost PETKM 64.3 49.2 50.8 24.5 SVC XGBoost
TAVHL 69.1 49.5 56 25.8 Naive Bayes Random Forest TAVHL 68.7 50.5 56.1 25.2 Naive Bayes Random Forest
% AKBNK EKGYO EREGL GARAN GUBRF ISCTR KCHOL KRDMD PETKM TAVHL o AKBNK EKGYO EREGL GARAN GUBRF ISCTR KCHOL KRDMD PETKM  TAVHL
Decay Fill 77.1 55.7 60.5 67.2 54 57.2 64.2 60.2 56.1 69.1 Decay Fill 76.4 55.9 61 65.5 66.1 56.7 57.1 60.1 57.3 68.7
Decay Fill All 77.4 55.7 58.2 65.8 63.6 56.7 59.5 57.2 56.5 65.8 Decay Fill All 76.4 53.8 56 61.4 68.3 56.6 56.1 64 64.3 66.6
lterative Imputation 68.9 53.8 58.1 67.2 66.1 62.9 60.5 60.4 60.1 64.5 lterative Imputation ©69.4 55.2 55.9 64.4 64.4 56.5 59.2 60 59.6 06.8
KNN Imputation 72.4 57.9 59.9 64.7 64.6 59.9 57.4 59.1 60.4 65.3 KNN Imputation 73.7 55.9 56.9 62.1 67.3 55.1 57.8 58.6 58.7 67.5
Mean Imputation 75.8 55.9 57.8 65.7 69.2 56.2 62.6 62 59.4 68.1 Mean Imputation 76.4 54.2 57.9 64.9 68.1 55.4 61.7 63.6 56 68
Zero Imputation 76.4 56.2 57 64.9 57.8 >4.7 63.1 57.2 35.9 68.4 Zero Imputation 76.4 54.1 58.2 65 58.2 55.4 64.4 60.4 57.7 68.3
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* Determined the additional value added by using KAP sentiments.

* Optimized imputation methods to correctly assess the value of sentiments as
time passes.

* This is the first project in this field that predicts direction of an individual stock
by using Twitter and KAP data.

* Our model gives %56 accuracy on average and at best it can predict with %77.4
accuracy for 2 classes.
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