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WHIEKR T 29T, 2oz H T 57D KRE
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m X, BREDRT X =275 2 BB ETE R
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(Post-Training Quantization, PTQ) & & b & Bk L 7=
*#7 (Quantization-Aware Training, QAT) D 2 D77 %H
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—F. QAT Ik b L —=r rHicE HbEflAAt
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T, FHR T2 2k R@E U TRE v MEEICE
TOLETEIG S/ S [9],

BT, QAT FETH % BitNet [10, 11] 1X. 7 LHE
£ (FP32) O b T YR 7 4 —~—%_ff (binary) ¥
7213 =MH (ternary) ETF NV ICE LT 2 A ZIT -
720 TOFETIE, EATHIDMEZE (-1, 0, 1NHlHY
L, ZUEEEF L L FREERER R LT
W3, X1 (a) 1T, BitNet D X 9 RHEKD QAT FiE
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HICHBRZIHE LR Ny Ty —ra v
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Straight-Through Estimator (STE) [12] % Fl W TEAH
HH X3, CORRBEDEALZ. FEEATY T
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HATH B L2EREE U THREET 208N H D,
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KB ET LTI, BEATHERRET 27201
R DRERZ0HTH S, HlZiX, 1B
R X — XD LLM OEA% FP32 JER TR
ZIIEH 4GB DX EV BREEHS, ZHOEAE
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5, TDEIRAEY DI QAT DEMMZ K
ELHIRT 2BRE oTW3B,

IR DM T 2720, iz, B
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HEHRAIALSD (Stochastic Rounding) (& Neumann & [14]
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W, 8ty METLT 3,

HEBRAT v T T, WEANTHSWTEEET
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M3 %,
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XEGOLT—Xty VBN TER,

1) https://huggingface.co/datasets/wikimedia/wikipedia

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



—— FP32

BitNet b1.58
—— 1.58 bits (ours)
8 bits (ours)
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Methods Loss PPL

FP32 (reproduced) 5.39 41.93
BitNet b1.58 (reproduced) 5.52 45.83
DQT 1.58 bits (ours) 6.20 7341
DQT 8 bits (ours) 5.80 55.75
DQT 8 bits (ternary Inf.)" 593  60.98
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