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Existing solutions

e Quip: 2-bit quantization of large language models with guarantees
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Quantized W
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Experiments

Model Bit-Width Method Group-Size CR ARC-c ARC-eT BoolQ T Hella. T PIQAT Wino.T MMLUT Wiki2|

bfl6 \ \ 100.00% 4198 7538 75.17 5695 78.78 69.46 31.33 9.39
LLM-QAT -1 123% 1945 2681 37.83 2571 5190 5028 2295 1776.98
0 B BitDistiller -1 12.3% 23.38 2588 5388 2559 5146 5043 24.61 15938.61
g 2 -bit R2Q) (ours) -1 123% 2747 5682 5936 4444 70.08 5754 24.08 17.13
LLM-QAT 128 15.1% 26.19 42,00 58.32 3532 62.13 5422 2391 115.52
BitDistiller 128 15.1% 28.67 5791 63.18 41.76 69.10 60.22 24.26 33.51
R2Q) (ours) 256 15.0% 2824 59.18 64.89 4537 70.62 5959 24.28 16.96
bf16 \ \ 100.00% 30.38 65.53 65.72 50.53 76.22 64.88 2494 12.28
LLM-QAT -1 125% 19.03 3851 60.64 30.34 60.39 5059 2292 53.24
OPT-6.7B BitDistiller -1 125% 2150 4255 48.69 31.88 61.10 5241 2457 125.01
e R2Q) (ours) -1 12.5% 25.68 58.08 63.7 4419 7143 60.77 24.60 16.71
2-bit LLM-QAT 128 13.5% 19.71 3923 5997 36.17 61.75 5101  25.63 31.07
BitDistiller 128 13.5% 2637 5370 6235 4122 68.66 5699 2540 22.49

R2Q) (ours) 256 134% 2432 5896 6440 4431 7258 6054 25.09 16.81




Experiments

Model  Method Group-Size CR AARC-¢c AARC-e ABoolQ AHella. APIQA AWino. AMMLU AWiki2

LLM-QAT g128—g-1 15.1%—12.3% -6.74 -15.19  -2049 -9.61 -10.23 -3.94 -0.96  1661.46
Llama-7B BitDistiller gl128—g-1 15.1%—12.3% -5.29 -32.03  -930 -16.17 -17.64 -9.79 0.35 15905.10
R2Q (ours) g256—g-1 15.0%—12.3% -0.77 -2.36 553 093 -054  -2.05 -0.20 0.17

LLM-QAT gl128—g-1 13.5%—12.5% -0.68 -0.72 0.67 -5.83 -1.36  -0.42 -2.71 22.17
OPT-6.7B BitDistiller gl28—g-1 13.5%—12.5% -4.87 -11.15  -13.66 -934  -7.56  -4.58 -0.83 102.52
R2Q (ours) g256—g-1 13.4%—12.5% 1.36 -0.88 -0.70 -0.12  -1.15 0.23 -0.49 -0.10
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