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Model
Space Complexity Time Complexity

Number of Parameters Memory Usage (MB) Number of FLOPs Computational Time (s)

Proposed CaFTRA 43,975,233 167.8 3,192,893,440 5.32× 10−5

Independent Transformer Network 275,731,300 1051.8 341,388,800 5.69× 10−6
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h =1/ 32 h =1/ 64 h =1/ 96 h =1/ 128 h =1/ 160

m Error Order Error Order Error Order Error Order Error Order

3 6.774e-4 – 6.918e-4 – 7.101e-4 – 7.173e-4 – 6.989e-4 –

4 3.756e-4 -2.050 4.057e-4 -1.855 4.239e-4 -1.793 4.083e-4 -1.959 4.139e-4 -1.821

5 2.820e-4 -1.285 2.819e-4 -1.631 2.750e-4 -1.940 2.757e-4 -1.761 2.776e-4 -1.790

6 1.682e-4 -2.833 1.867e-4 -2.260 1.874e-4 -2.102 1.902e-4 -2.037 1.814e-4 -2.335
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Hyperparameters
Pythia-1B Ultrafeedback

Ultrafeedback HH_Golden LLama-3.1-7B Mistral-7B

SFT DPO SFT DPO SFT DPO SFT DPO

Training Epochs 3 1 3 1 3 1 3 1

Training Batch Per Device 32 32 32 32 16 16 16 16

Gradient Accumulation Steps 2 2 2 2 2 2 2 2

Gradient Checkpointing False False False False True True True True

Max Token Length 512 512 512 512 512 512 512 512

Learning Rate 5E-5 1E-6 1E-5 5E-6 5E-5 1E-5 5E-5 1E-5

Warmup steps 150 150 150 150 - -

Lora Rank - 128 128 128 128

Lora Alpha - 16 16 16 16
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