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Abstract Most of the stock price prediction research using text mining uses news and SNS data.
However, there is a weakness that it is difficult to get honest and vivid information about companies
from them. This paper deals with the problem of the prediction for the direction of stock price by
doing text mining the online company reviews of internal staff indicating employee satisfaction. The
comparative analysis of the prediction models for the direction of stock price showed the prediction
model, which adds internal employee reviews, has better performance than those that did not. This
paper presents the convergence study using natural language processing in financial engineering. In the
field of stock price prediction, This paper pursued a new methodology that used employee satisfaction.

In practice, it is expected to provide useful information in the field of forecasting stock price direction.
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Fig. 1. Overall Research Process

Table 1. Examples of Company Review Web crawling
"Samsung Electronics”

corp code date company review
“| think | have less money
2718 Samsung 30139 2020. compared to the amount of
Elec. 02.16 »
work | do.
Samsun 2020 “Our company's welfare is
2719 9 30139 . excellent and
Elec. 02.15 R
well-organized.
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Table 2. Examples of TF-IDF “Samsung Electronics”

Year Word1 Word2 Word499 Word500
2017 0.01648 0.00987 0.02197 0.06801
2018 0.03869 0.00543 0.06391 0.02105
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Table 3. Permutation Importance of RandomForest

Weight Feature
1 0.0579+0.0289 pbr
2 0.0173+0.0082 eps
3 0.0117+0.0089 per
4 0.0111+0.0070 word159
5 0.0095+0.0045 word14
6 0.0095+0.0067 word167
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def rf_rfe(x_data,X_train,y_train,X_test,y_test,method,ratio=0.9,min_f
eats=40):
feats = x_data.columns.tolist()
archive=pd.DataFrame(columns=['model’, 'n_feats', feats', 'rm
se', 'accuracy'])
while True:
model=RandomForestClassifier()
model.fit(X_train[feats], y_train)
pred = model.predict(X_test[feats])
rmse = rmse(pred, y_test)
accuracy = accuracy_score(y_test,pred)
n_feats = len(feats)
print(n_feats, rmse, accuracy)
archive=archive.append({model':model,'n_feats":n_feats,'f
eats':feats, rmse':rmse, accuracy':accuracy},ignore_index=
True)
if method == 'perm":
perm=Permutationimportance(model,random_state=0).f
it(X_test[feats], y_test)
feat_imp=pd.Series(perm.feature_importances_,index=f
eats).sort_values(ascending=False)
next_n_feats = int(n_feats * ratio)
if next_n_feats { min_feats:
break
else:
feats=feat_imp.iloc[:next_n_feats].index.tolist()

archive_rf=pd.DataFrame(archive)
archive_rf=archive_rf.sort_values(by="rmse")
filename=f"randomforest_{method}.csv"
archive_rf.to_csv(filename,encoding='utf-8-sig’)

return archive
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Table 4. Predicting by Machine Learning Model

Financial statements +Company Reviews

accuracy rmse accuracy rmse
DT 0.5933 0.6377 0.6128 0.6222
RF 0.6490 0.5924 0.6992 0.5485
SVM 0.6184 0.6178 0.6240 06132
GBM 0.6574 0.5853 0.6630 0.5806
Bﬁgst 0.6323 0.6064 0.6797 0.5660
éigm 0.6240 06132 0.6741 0.5709
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Table 5. Prediction using Feature Selection

accuracy rmse

RF 0.7827 0.4661

SVM 0.6462 0.5948

GBM 0.7688 0.4808

XGBoost 0.7744 0.4750

LightGBM 0.7326 05171
Table 59| 2#E EH &4 A8S 53 s5A1%1

2de Qg do[E 9] ko|= HHI} AAEY7
12 A5 /i o Boh 2 Aol EZ02 JRAEY
ot @9 md=z RF Aol AF YLt
78.27%(rmse 0.4661)E 7 =3ith

upxjato 2 nEE0] A3he B3 YAE BdeR
d 5 AT FEE HdS A AR FE 9
719 FHE SR saet 2do] ¥F e

o]



170 sH=gs8tetel=2X 113 M8z

Top4 E‘:“(RF GBM, XGBoost, LightGBM)Z AR85
o B3 75t ER71E ‘i}ﬁ/\]ﬁq‘. Table 62 £ 7]
v BR7)E SISAIAS F-(Voting Classifier)?} &
® 7% ER7I9F B4 ’ﬂE—Hg Aol AP B¢
(Voting + Feature Selection)?] dll& A&ro|c}

Table 6. Ensemble Learning

accuracy rmse
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