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[Abstract]

This study examines the relationship between the release of the news and the individual stock returns.
Investors utilize a variety of information sources to maximize stock returns when establishing investment
strategies. News companies publish their articles based on stock recommendation reports of analysts,
enhancing the reliability of the information. Defining release of a stock-recommendation news article as an
event, we examine its economic impacts and propose a binary classification model that predicts the stock
return 10 days after the event. XGBoost and LightGBM models are applied for the study with accuracy of
75%, 71% respectively. In addition, after categorizing the recommended stocks based on the listed
market(KOSPI/KOSDAQ) and market capitalization(Big/Small), this study verifies difference in the
accuracy of models across four sub-datasets. Finally, by conducting SHAP(Shapley Additive exPlanations)

analysis, we identify the key variables in each model, reinforcing the interpretability of models.
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Relationship between Stock Market and Media
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1.2 Financial Event Study
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III. The Proposed Scheme

1. Model Framework
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Article Release Direction
Financial Data
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Fig. 1. Model Framework

2. Data Description
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Table 1. Data Description
- e-daehan - asia kyungjae
- global economic asia times
- news tomato - asia today
- daehan - aju news
financial news - energy economy
- digital times - e-daily
- maeil business - etoday
- maeil business TV - chosun biz
News - money today - chosun news
Companies| - beta news - jose news
- bridge economy - smedaily
- business post - joongang news
- biz Korea - tech world
- seoul economy - financial news
- seoul news - financial media
- seoul finance - pin point news
- segye news - korea economy
- meconomy news - herald economy
:rrlinc‘f:'s - 2019Y: 733 - 2021Y: 603
- 2020Y: 659 - 2022Y: 412
Count
- Split-Off: 4
Excluded | - M&A: 28
in Analysis| - Trading Halt: 1
- Unlisted from KOSPI or KOSDAQ: 15
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Table 2. Sub-Datasets

KOSPI/KOSDAQ | - KOSPI: 10,516 - KOSDAQ: 3,818
Big/Small - Big: 8,119 - Small: 6,215

3. Model Algorithms - XGBoost, LightGBM
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4. Model Variables
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Table 3. List of Variables

No Name Description

1 volatility annualized volatility

2 return total return

3 volume whole trade volume

4 size market capitalization

5 short_interest short interest

6 | buying_volume(ind) | individual investors’ buying volume
7 | selling_volume(ind) |individual investors’ selling volume
W = o el s individual investors’

net buying volume

buying_volume(ins)

institutional investors” buying volume

selling_volume(ins)

institutional investors’ selling volume

1"

net_buying_volume(ins)

institutional investors’
net buying volume

12 | buying_volume(for) |foreign investors’ buying volume

13| selling_volume(for) |foreign investors’ selling volume

14 | net_buying_volume(for) r:ztrelljir;/i ;Zvijzrni

15 PER_past PER

16 PBR_past PBR

17 PSR_past PSR

18 EV/EBITDA_past EV/EBITDA

19 PER_consensus PER(consensus)

20 PBR_consensus PBR(consensus)

21 PSR_consensus PSR(consensus)

22 | PCFR_consensus PCFR(consensus)

23 | EV/EBITDA_consensus EV/EBITDA(consensus)

24 PER_ratio PER consensus / PER past

25 PBR_ratio PBR consensus / PBR past

26 PSR_ratio PSR consensus / PSR past

27| EV/EBITDA_ratio BV/ EEEi;/TEDQT‘BOA”Spea”:t“S /

28 closing_price closing price

29 revenue_growth_rate revenue growth rate
_consensus (consensus)

30 earning_profit_rate earning profit rate
_consensus (consensus)

31 net_profit_rate net profit rate
_consensus (consensus)

32 alpha alpha

33 beta beta

34 R number of analysts who

released stock reports
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5. Performance Analysis
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IV. Results

1. Modeling Performance
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Table 4. Accuracy Results - Valid Data
XGBoost LightGBM
Entirety 0.75 0.72
KOSPI 0.77 0.73
KOSDAQ 0.69 0.68
Big 0.81 0.77
Small 0.67 0.69

Table 5. Confusion Matrix Results - Entirety

XGBoost LightGBM
Accuracy 0.75 0.71
Recall 0.76 0.73
Precision 0.75 0.71
F1 Score 0.75 0.72
AUC 0.83 0.78
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Table 6. Confusion Matrix Results - KOSPI
XGBoost LightGBM
Accuracy 0.76 0.73
Recall 0.79 0.78
Precision 0.79 0.72
F1 Score 0.79 0.75
AUC 0.85 0.81
Table 7. Confusion Matrix Results - KOSDAQ
XGBoost LightGBM
Accuracy 0.69 0.67
Recall 0.66 0.65
Precision 0.74 0.74
F1 Score 0.70 0.69
AUC 0.73 0.72
Table 8. Confusion Matrix Results - Big
XGBoost LightGBM
Accuracy 0.80 0.75
Recall 0.81 0.75
Precision 0.81 0.77
F1 Score 0.81 0.76
AUC 0.88 0.83
Table 9. Confusion Matrix Results - Small
XGBoost LightGBM
Accuracy 0.65 0.66
Recall 0.70 0.70
Precision 0.63 0.64
F1 Score 0.66 0.67
AUC 0.72 0.72
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Table 10. Results(Past 10 days, 20 days Return)

XGBoost LightGBM
Accuracy 0.77 0.72
Recall 0.79 0.77
Precision 0.76 0.70
F1 Score 0.78 0.74
AUC 0.86 0.80

2. Feature Importance Analysis
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Fig. 2. SHAP Analysis Results — Entirety

Table 11. SHAP Analysis Results

No KOSPI KOSDAQ Big Small
revenue
1 volatility PER(past) |growth rate| PER(past)
(consensus)
2 size EV/EBITDA(past) alpha EV/EBITDA(past)
. earning profit .
3 selllng growth rate | PER(past) net buy.lng
volume(ins) volume(ins)
(consensus)
net buying .
4 | PER(past) volume(for) size PSR(past)
5 EV/EBITDA alpha PSR(past) net buying
(consensus) volume(for)
selling PSR
16] PSR(past) volume(ins) PBR(past) (consensus)
17 beta buylng return buylng
volume(ins) volume(ind)
net buyin revenue
18 |closing price| PBR(past) ying growth rate
volume(for)
(consensus)
buying net buying buying net profit
19 ; volume ; growth rate
volume(ins) . volume(ins)
(ins) (consensus)
20 return volatility volume return
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