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[Abstract]

This study presents an end-to-end system that transforms multilingual financial texts (Korean news
and English forums) into quantifiable trading signals using domain-specific language models FinBERT
and KR-FinBERT. The key innovation is an adaptive volatility threshold mechanism where trading
signals are triggered when the 5-day EWMA of sentiment indices crosses dynamic bands defined by +I
standard deviation of a 60-day rolling window. This approach automatically adjusts sensitivity to market
volatility, enhancing strategy robustness across diverse conditions. Through rigorous backtesting on
KOSPI stocks and Apple (January 2020 - June 2025) with realistic transaction costs (0.1% one-way)
and execution delays, the active strategy consistently outperforms passive buy-and-hold benchmarks.
Notably, Apple and Kia achieved Sharpe ratios of 1.42 and 1.13, respectively, with significantly lower
maximum drawdowns. Event studies and parameter sensitivity analysis confirm the statistical and

economic significance of this NLP-based algorithmic trading approach.
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II. Related Works

2.1. Advances in Financial Sentiment Analysis
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III. The Proposed System

3.1. System Pipeline
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Daily Ticker Index Engine ing & Evaluation

Fig. 1. System Architecture Pipeline

3.2. Dataset and Preprocessing
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Table 1. Data Collection Statistics (as of May 2025)
Stock Platform Klg;i:n EBgItI:h Total
Apple Reddit - 14,894 | 14,894
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Kakao +R':3;ftr 2102 | 2456 | 4558
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Kia +R':3;‘;r 1,234 1555 | 2,789

3.2.2. Stock Price Data Collection
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3.3. Generating Sentiment Indices Using
FinBERT Models
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3.4. Signal Generation Using Adaptive Volatility
Thresholds
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3.5. Backtesting Environment and Evaluation
Metrics
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Table 2. Backtesting Parameters and Assumptions

Parameter Value Description
Analysis 2020.01.01 ~ 5.5-year long-term
Period 2025.06.30 backtest

Initial Capital | 10,000 USD Baseline investment
amount

Transaction Realistic commission

0.1% one-way .
Cost reflection

Execution 1~6 days Delay between signal
Delay (default: 1 day) and actual execution
EWMA 5 days Sentiment index

Period (N) smoothing window
Volatility Adaptive threshold

Window (M) 60 days calculation period

Table 3. Evaluation Metrics Definitions

Metric Definition Interpretation
Cumulative | Total return over | Absolute performance
Return entire period measure
Portfoli t - . .
( gr ol1o return Risk-adjusted return
Sharpe Risk-free rate) / .
. . 1-2: Adequate
Ratio Portfolio return .
2+ Excellent
std dev
Maximum Maximum decline Worst-case loss
Drawdown from peak scenario
(MDD) P
. Long-term
Geometric mean
CAGR performance
annual return .
comparison
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Fig. 2. Sentiment Index Timeline with Adaptive Thresholds
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IV. Experiments and Results

4.1. Key Backtesting Results

Rotel A2& olAZr 7]ute] ME]Y Mek} 7t £B O
5] g ? B5shke a4 Hix|opa Ae] ks
S

A Bl 245000 24 g2 =Ul iR 71es]d A
JRIRY, HolH, 75&% AEd
719 LGetet, 12l1 229 7)e

Table 4. Overall Performance Summary
(2020.01~2025.06, Shift=1)

Active Passive
] i MDD Sharpe
Stock Cumulative Cumulative i
(%) Ratio
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S
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Electronics
Naver 275 31.0 -25.9 0.76
Kia 64.1 59.4 -32.6 1.13
LG Chem 51.2 498 -27.2 0.98
Kakao 217 245 -36.1 0.69
Apple 118.3 110.2 -18.7 1.42
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Fig. 3. Apple Cumulative Return: Active Strategy vs.
Passive Benchmark
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4.2. Robustness Verification: Event Studies
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Fig. 5. Sentiment—driven trading signals and 30-day
stock price forecast for Apple.
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Fig. 6. Event Study: Cumulative Average Abnormal Returns
(CAAR)

4.3. Robustness Verification: Parameter
Sensitivity Analysis
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Table 5. Parameter Sensitivity Analysis on Sharpe
Ratio (Apple)

EWMA Volatility Volatility Volatility Volatility

Period Window Window Window Window
(N) 30 days 60 days 90 days 120 days

3 days 1.28 1.35 1.32 1.27

5 days 1.38 1.42 1.40 1.36

7 days 1.33 1.39 1.37 1.34

10 days 1.30 1.36 1.34 1.31
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V. Conclusion and Future Research
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