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Hyperparameter Value

Max sequence Length 512

Batch Size 4

Learning Rate 5e-5

Optimizer Paged AdamW(32-bit)

Epochs 10

Weight Decay 0.001

BF16 True

LoRA Rank 8

LoRA Alpha 32

Target Modules q, k, v, o_proj

LoRA Dropout 0.05

Quantization Type NF4

Double Quantization Enabled

Gradient Accumulation Steps 4

Warmup Ratio 0.03

LR Scheduler Cosine

미세조정

LLaMA 

3.2 3B

미세조정 

Qwen3 

4B

미세조정 

Gemma3 

4B

Gemini 

2.5 

Flash

Classification

Accuracy 0.725 0.735 0.680 0.640

Summarization

ROUGE-1 0.396 0.401 0.407 0.381

ROUGE-2 0.170 0.172 0.159 0.185

ROUGE-L 0.340 0.341 0.339 0.317

BERT

Score
0.897 0.896 0.897 0.892

BLEURT 0.537 0.536 0.534 0.550

Aggregate Score

0.610 0.611 0.613 0.608
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