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Abstract:

As large language models (LLMs) have become more powerful, their use in investment strategies
has grown rapidly. However, we still lack a sufficient empirical understanding of how effective LLMs
are in the process of improving investment strategies. In particular, there has been no systematic
investigation of how feedback should be presented to LLMs to improve investment strategies.
Motivated by this question, this study constructs an automated framework for generating stock
investment strategies using LLMs and empirically examines the impact of feedback design on
strategy improvement. Specifically, we conducted iterative strategy improvement experiments
under multiple conditions based on two dimensions: the scope of information provided (basic
information only vs. basic information plus additional information) and the format of presentation
(text only vs. text plus plots). The experimental results show that differences in feedback design
exert a modest influence on the improvement process, but their impact on performance gains
is limited. In contrast, differences in the models used led to larger variations in performance
improvement. These findings suggest that the success of strategy improvement may depend more
strongly on model-specific characteristics than on the fine details of feedback design.
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Below are the backtest results of the strategy pro-
posed above through 2014 to 2022. Based on the
metrics, provide a comprehensive analysis and pro-
pose improvements. Do not write any code yet.

The metrics include:

**Backtest Metrics**: Total costs, Annualized
return, Annualized volatility, Sharpe ratio, Max
drawdown

**Feature Statistics**: count, mean, std, min, 1%,
5%, 50%, 95%, 99%, max, skew, kurtosis, missing
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ratio, zero ratio

If the strategy passes the criteria for production
use, ONLY output ”APPROVED”.

### Backtest Metrics

{backtest_results}

#F## Feature Statistics

{feature_stats_text}
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Below are the backtest results of the strategy pro-
posed above through 2014 to 2022. Based on the
metrics, provide a comprehensive analysis and pro-
pose improvements. Do not write any code yet.

The metrics include:

**P&L Metrics™: Total costs, Annualized return,
Annualized volatility, Sharpe ratio, Max draw-
down

**Net Exposure**: Average net exposure across
time

**Factor Exposure**

- Relative factor exposure for following 17 style
factors: BPR, EarningsYield, Size, MidCap,
ShortTermMomentum, MidTermMomentum,
LongTermMomentum, Beta, ResidualVolatility,
EarningsQuality, EarningsVariability, Investmen-
tQuality, Leverage, Profitability, DividendYield,
Growth, Liquidity

**1C and ICIR**: Mean Daily IC, Daily IC Stan-
dard Deviation, ICIR

**Feature Statistics™*: count, mean, std, min, 1%,
5%, 50%, 95%, 99%, max, skew, kurtosis, missing
ratio, zero ratio

If the strategy passes the criteria for production
use, ONLY output ”APPROVED”.

##+# Backtest Metrics
{backtest_results}

IC DFHE IC DOETHRLMEE LTER L.

195




SIG-FIN-036-31

#4# Net Exposure
- Average
{net_exposure_mean:.6f}

net  exposure across time:

#4## Factor Exposure (Relative value)
{factor_exposure_text}

### 1C and ICIR

- Mean IC: {ic_mean:.6f}

- IC Standard Deviation: {ic_std:.6f}
- ICIR: {icir:.6f}

### Feature Statistics

{feature_stats_text}
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Below are the backtest results of the strategy pro-
posed above. Based on the plots and metrics,
provide a comprehensive analysis and propose im-

provements. Do not write any code yet.
The results include plots and metrics as follows:

1. Plots

Three figures are provided.

**Figure 1**: Equity curve (with and without
transaction costs), Drawdown, Net exposure
**Figure 2**: Cumulative IC

**Figure 3**: Cumulative factor exposure

2. Metrics
**Backtest Metrics**:

return, Annualized volatility, Sharpe ratio, Max

Total costs, Annualized

drawdown

**Feature Statistics™*: count, mean, std, min, 1%,
5%, 50%, 95%, 99%, max, skew, kurtosis, missing
ratio, zero ratio

If the strategy passes the criteria for production
use, ONLY output ”APPROVED”.

### Backtest Metrics
{backtest_results}

### Feature Statistics
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{feature_stats}
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P&L Comparison: Prompt 3, FXUR
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FXUR 11D SMDA
P1 P2 P3 P1 P2 P3 P1 P2 P3 T3
Claude Sonnet 4.5 17.83  10.72  14.28 11.37 10.02 10.63 17.74 17.73 16.71 14.12
Claude Opus 4.5 10.65 12.46 1594 11.59 1254 11.22 12.95 12.39 14.52 12.69
Claude Haiku 4.5 3.67 12.21  13.39 11.61 7.10 9.18 9.23 18.27 -10.27 8.27
Gemini 3 Pro Preview 1.87 1.59 1358 197 538 10.18 870 850 1435 7.35
Gemini 3 Flash Preview 12.10 10.34 6.77 3.92 12.74 485 9.05 -2.56 8.23 7.27
GPT-5 mini 13.83 9.08 -1.70 3.04 -4.15 994 1297 -7.79 7.54 4.75
GPT-5 142 -0.78 0.00 -3.15 -0.05 -0.05 0.00 0.00 0.00 -0.29
GPT-5 nano -8.83 -11.55 -6.46 0.13 -0.08 08 034 -1.21 -0.74 -3.06
11 Rfalx TAPPROVED] ¥ 7% - ¥R,
T2 IR 9 L0 BAEEE. TG FEEORIECY — L TH 5.
£ 4: P15 P2 AOYIFIC X % P&L OFERRHEROZENL (%)

ETIL FXUR 11D SMDA Fig
Claude Haiku 4.5 8.54 —4.50 9.03 4.36
Gemini 3 Pro Preview —0.27 3.41 —0.20 0.98
Claude Opus 4.5 1.81 0.95 —0.56 0.73
GPT-5 —2.20 3.09 0.00 0.30
GPT-5 nano —2.73 —-0.21 —1.55 —1.50
Gemini 3 Flash Preview —1.75 8.82 —11.62 —1.52
Claude Sonnet 4.5 —7.11 —1.36 —0.01 —2.83
GPT-5 mini —4.75 -7.19 —20.76 —10.90
Fi9 —1.06 0.38 -3.21 -1.30

¥ 1 B P&L OFERGER (%) 12oWT P2 0f — P1 Off] %

2 0 PR EATIME. SN IEORIEICY — L TH .

#£ 5: P15 P3AOYIC X 2 P&L ODERSEROZEN (%)

HELZEDDOZRT. [EHEIZ P22 Pl %2 EA2 2 2EKT 3.

ETIL FXUR IID SMDA 13

Gemini 3 Pro Preview 11.71 8.21 5.65 8.52
Claude Opus 4.5 5.29 —0.37 1.57 2.16
GPT-5 nano 2.37 0.72 —1.09 0.67
GPT-5 —1.42 3.09 0.00 0.56
Gemini 3 Flash Preview —5.33 0.94 —0.82 —1.74
Claude Sonnet 4.5 —3.55 —-0.74 —1.03 —-1.77
Claude Haiku 4.5 9.71 —2.43 —19.51 —4.08
GPT-5 mini —15.52 6.90 —5.43 —4.68
Fi9 0.41 2.04 —2.58 0.00

1 FEid P&L OERKER (%) 12OWT P3O — P1 O] 251H LAd0%/RT. IEEIZ P32 PL 2 A2 2 2EKT 5.
TE 2 PIENFEAMEME. FNEIEORIECY — S LTH B.
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#£6: ETAXTOY T FHOFRENEER (%)

T P1 P2 P3 5

G3 Pro  100.0% 100.0% 100.0% 100.0%
G3 Flash  100.0% 100.0% 100.0% 100.0%
Opus 82.6%  86.5%  90.5%  86.5%
GPT-5m  87.0%  81.5%  79.6%  82.7%
Sonnet 78.0% 79.5% 73.5% 77.0%
Haiku 83.3%  80.0%  50.0% 7T1.1%
GPT-5n  51.9%  31.5% 24.1%  35.8%
GPT-5 22.2%  9.3%  24.1%  18.5%
15 75.6% 71.0% 67.7% T71.5%

E 1 RERESANORAME, HEGETANOR/IME.

12 0 PR ERTIE. S IEORIEICY — N LTH .
I3 ZHOREDTEHNER LD DS H D, HHAEIFFHIE 2 X
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b, BEROPFEIE VAT D KREL, ok
RAG A 2 TR T Z W IRPTUE Claude 124523 %
AlEEMEDS® 3. GPT (GPT-5 3 X GPT-5 nano) 1%
BEtfEa Y v 7% K& S AHE LR WRSFIVERAIDISEZE T
by, FEHRE LT Claude B X f Gemini DNF 129 %
BEE L 72 o 7=,

RIZ 2 mBEIIZDOWT, AMGFETIEXET VI LICEE
WEBERICHIEREZNR SN, Thbb, KIFICH
BEREETLETLE, BIERY v 7 2R T 57
ILEDBFEELT. 2K LT Gemini IZFEEMEHR
ME<, GPT EZEENEZERME» o703, 20X
ZIEFANE, GPT ESURHIR D EN—77, Gemini (&
ARII R DIFIN & W S EIREHIR L AT 2R TH -
7z 2L, BIZIERLHF R 2@ L THESXN 3,
CNUFEXREGHEZEER T 20 Vo2 ETILE
BOWHZED, a— NEHOREZHIE L 7-rlgetE
AN N

®ZRIC 3 HEICOWT, AMGETIE I r> 72k
WEEXNZ FRIGEVWLRONE. 7707 R—20
AR=Y v =252 758 Rz P2) i kicBas
2 FEDHEINT 2 EEP, KRV Ty s 252728
& (P3) 1LY — LIED 72D DIEEHIENNT 2 A
BERON, GXBEMPB T 4 — F Ny 7 B2RFTHEEX
NZFRICENREE D 25T Z e ARINT.

8Reinforcement Learning from Human Feedback (ARi®D 7
4= FNy Z2ic X 2(LER) O THY, LLM OfncHs 2 A
M OFHEZ W TISE 28T 2 Fike 7.
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