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Project Objective

Use LLM to predict EPS change and surprise. Compare .
performance with XGBoost and analysts forecasts.

portfolio based on these predictions.
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LLM’s Performance
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EPS Change Prediction: Low Accuracy, no

significant difference across models

Accuracy for R3000 Companies (Compared with Earnings Surprise)
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significant difference across models
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XGBoost Targets

Target 1: Binarized EPS change

Target 2: Binarized earnings surprise
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XGBoost Features
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Strategy Performance

Metrics:
Alpha = (Portfolio Return) - (Equal-Weighted Universe Return)
Information Ratio IR = Mean(Alpha) / Std(Alpha)
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Monthly Factors
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Monthly Factors + LLM embeddings
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XGBoost Performance

Classification Accuracy by Year (Lag=1, Target=y_surprise_bin)
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Trend analysis: The company has shown consistent growth in sales and net income over the past
three years. Cash and short-term investments have increased significantly, indicating improved

liquidity. [...]

Ratio analysis: Key financial ratios reveal a healthy company with strong liquidity and profitability.
The current ratio and quick ratio are within acceptable ranges, indicating good short-term solvency.
Profitability ratios such as gross, operating, and net profit margins have increased, demonstrating

improving profitability. The debt-to-equity ratio is moderate, suggesting manageable leverage.

Direction: Increase

Magnitude: Moderate

Confidence: High
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The highest accuracy is approximately 68%,
reached using the global monthly factors
(Base and LLM-enhanced features).

Trading Strategy

Bottom 33% (lowest signal values) — Short

Middle 33% — No position (neutral)

The strategy ranks stocks based on predictive signals:
Top 33% (highest signal values) — Long

Each stock in the portfolio gets an equal share of the capital (equal weighted portfolios).
Positions are held for one month and then re-evaluated at the end of the month.

Rationale: The company's consistent growth in sales, net income, and EPS, along with improved .
liquidity and profitability ratios, supports the prediction that EPS will increase in the next fiscal year. .
[...] .

At the end of each month, the strategy re-ranks stocks based on updated signals.

If a stock remains in the same tercile, the position is maintained.
If a stock moves out of the long/short tercile, it is closed.

Average Alpha Information Ratio .
Long portfolios perform
EPS EPSChg (153 factors) 0.12 003 | 009 | 1.09 | 023 | 049 and HML. Short portfolios
Change
EPSChg (Financial Statements) 0.09 o | o009 | o76 | 001 | 042 | pPerform very weakly.
EPSChg (153 factors + LLM) 0.10 008 | 018 | 091 | -057 | 1.08
__ The signal surprise +
EPSChg (Financial Statements + LLM) 0.16 -0.04 0.20 1.28 -0.30 1.08 ; .
financial statements +
Surprise Surprise (153 factors) 0.09 0.04 0.05 0.67 0.22 0.27 .
LLM embeddings seems
Surprise (Financial Statements) 0.06 0.06 0 0.50 0.36 0.01 to perform the beSt
Surprise (153 factors + LLM) 0.14 0.01 0.13 1.01 0.08 0.61
Surprise (Financial Statements +LLM) | 047 | -002 | 020 145 | o018 | 20z | Analysts tend to perform
Analysts prediction 0.05 0.11 -0.07 0.43 0.73 -0.34 the WO rSt'
T-Test Results for Long Portfolio (HO: Alpha = 0) T-Test Results for Short Portfolio (HO: Alpha = 0) T-Test Results for Hml Portfelio (HO: Alpha = 0)
EPSChg (153 factors) _3-25 EPSChg (153 factors) .0-59 EPSChg (153 factors) 1.47
EPSChg (Financial Statements) -27 EPSChg (Financial Statements) -0.03E EPSChg (Financial Statements)
EPSChg (153 factors + LLM) _ EPSChg (153 factors + LLM1.71 - EPSChg (153 factors + LLM)
EPSChg (Financial Statements + LLM) _ EPSChg (Financial Statements + LLM) -039- EPSChg (Financial Statements + LLM)
% Surprise (153 factors) _ § Surprise (153 factors) .-55 E Surprise (153 factors)
Surprise (Financial Statements) -1-49 Surprise (Financial Statements) -1-07 Surprise (Financial Statements)
Surprise (153 factors + LLM) _"3 Surprise (153 factors + LLM) ’0-23 Surprise (153 factors + LLM)
Surprise (Financial Statements + LLM) _-32 Surprise (Financial Statements + LLM) -0-54. Surprise (Financial Statements + LLM)
Analyst Prediction -1-30 Analyst Prediction _118 Analyst Prediction.03
0 1 2 3 4 =15 =10 =05 UIU 05 1.0 15 20 -1 El 1 2 3
t-statistic t-statistic t-statistic
. . . Long Portfolio - Alpha % Increase Long Portfolio - IR Increase
LLM inputs have more significant

|
EPS Change (153 Factorsﬁﬂ.

.09% EPS Change (Financial Statements)

|
EPS Change (153 Facﬂﬁﬁ5%l

EPS Change (Financial Statements)

enhancement when used with financial
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Comparison of Average Alpha across Lagged Predictions
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Prediction lag reduces alpha, however, strategies
are still robust.
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Non-LLM signals struggle more with lags.
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Strategies that are based on analysts estimates are
consistently weak.
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Portfolio Value Over Time (Long) Portfolio Value Over Time (Short)
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Long portfolios have the best risk-adjusted returns, while short portfolios perform significantly worse.
Analyst-based predictions only perform well for short portfolios. LLM-enhanced models consistently
outperform their basic counterparts.

LLMs incorporate common economic sense and contextual understanding, allowing ML
models to interpret financial statements in a way that aligns with real-world economic
reasoning. By integrating LLM embeddings, ML models can enhance generalization in out-of-
sample scenarios, leading to more robust and reliable financial predictions.
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