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A FULL RESULTS

Table 6: Comparison of the WikiText-2 perplexity () results for LLaMA and Mistral. The 4-4-4,
4-4-8, 4-4-16, 4-8-4, 4-8-8, 4-8-16 represent W4A4KV4, WA4A4KVE, W4A4KV 16, W4A4KV4,
W4A4KVS8 and W4A4KV 16, respectively. We show the failed GPTQ experiments using NaN and
the perplexity results>100 by Inf. Results for RTN, GPTQ and QuaRot (Ashkboos et al., 2024b)
are obtained using QuaRot publicly released codebase. Results for SpinQuant (Liu et al., [2024) are
obtained using their publicly released codebase.

Method LLaMA2-7B LLaMA2-13B LLaMA3-8B Mistral-7B
Baseline 5.47 4.88 6.13 5.25

4-4-4 4-4-8 4-4-16 4-4-4 4-4-8 4-4-16 4-4-4 4-4-8 4-4-16 4-4-4 4-4-8 4-4-16
RTN NaN NaN NaN Inf Inf Inf Inf Inf Inf Inf Inf Inf

+QuaRot 9.04 870 869 631 622 623 11.06 105 1047 626 6.19 6.19
+SpinQuant 620 6.15 6.17 551 547 540 8.00 7.80 7.82 560 558 5.58
+DuaRot 588 585 586 527 525 519 749 740 741 548 542 543

GPTQ NaN NaN Inf Inf Inf Inf Inf Inf Inf Inf Inf Inf
+QuaRot 6.27 6.19 620 551 546 547 820 8.03 8.02 575 571 571
+SpinQuant 594 588 591 525 521 521 734 724 725 562 558 557
+DuaRot 579 575 574 513 511 512 722 7.7 7.3 555 550 550

484 4-88 4-8-16 4-8-4 488 4816 4-84 488 4816 4-84 488 4-8-16

RTN 792 737 737 579 547 547 1938 10.89 10.88 12.70 11.21 10.65
+QuaRot 689 675 675 551 546 546 781 764 764 570 565 5.65
+SpinQuant  5.56 551 552 497 494 493 679 6.71 670 528 524 525
+DuaRot 551 549 548 494 491 491 676 6.67 667 524 522 524

GPTQ 7.13 655 660 540 521 521 Inf  Inf Inf  6.17 6.01 6.01
+QuaRot 566 561 561 504 500 501 662 652 651 537 534 534
+SpinQuant  5.65 561 562 504 500 500 6.63 654 655 537 534 534
+DuaRot 565 561 561 503 500 500 662 653 651 537 534 534
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Table 7: Zero-shot accuracy of LLaMA2-7B with RTN and GPTQ on PIQA, WinoGrande (WGQG),
HellaSwag (HS), ARC-challenge (ARC-c), ARC-easy (ARC-e), OBQA, BoolQ and SIQA.

W-A-KV  Method PIQA WG HS ARC-c ARC-e OBQA BoolQ SIQA Avg.
16-16-16 Baseline 79.11 69.22 76.00 46.33 7454 4420 7697 46.11 64.06

RTN 50.60 51.14 26.08 2696 27.02 25.80 4220 3393 35.47
+QuaRot 70.29 60.77 63.87 36.86 5955 3340 6633 40.02 53.89

444 SpinQuant 7552 6385 7091 3976 6507 4060 7208 4391 5896
+DuaRot 7497 6567 7143 4130 6987 39.60 7254 4294 5979
RTN 5065 5051 2584 2466 2681 2500 4211 3408 34.96
sag  ‘QuaRot 6997 6109 6530 3567 G061 3560 6972 4058 5482
+SpinQuant 7579 6330 7092 3857 6174 3940 71.68 4166 57.88
+DuaRot 7650 6527 7236 4147 6684 3980 71.04 42.63 5949
RTN 5022 4846 2579 2474 2567 2740 4187 3403 34.77
wate ‘QuaRot 7002 6006 6480 3592 5922 3300 6850 40.07 5395
+SpinQuant 75.84 63.06 7090 3985 6439 3960 7098 41.04 5821
+DuaRot 7579 6535 7155 4138 6679 37.60 7434 4335 5952
RTN 7459 6093 6787 3933 6667 3560 6621 4258 5672
wg4  FQuaRot 7601 6496 7077 4070 6738 3720 7333 4237 59.09
+SpinQuant 7731 6598 7425 4232 7045 4220 7361 4253 61.08
+DuaRot 7671 6654 7429 4283 7083 4260 73.09 4365 6132
RTN 7557 6527 7072 4309 6793 4060 6792 4314 5928
igg  tQuRot 7579 6590 7134 4104 6848 3780 7339 4222 5950
+SpinQuant 7753 66.61 7411 4266 70.08 4260 7413 4253 6128
+DuaRot 7791 6677 7405 4471 7235 4300 7410 4217 6188
RTN 7595 6472 7058 4275 6831 4200 6752 42.68 5931
igle tQuRot 7633 6551 7134 4070 6839 37.60 7346 4232 5946
+SpinQuant 7758 6725 7444 4300 6949 4160 7489 4232 61.32
+DuaRot  77.86 67.01 7475 4522 7222 4280 7471 4458 62.39
GPTQ 4908 4830 2577 2577 2795 2540 4948 3332 3563
was  *QuiRot  TTI5 6582 7276 4147 6944 3780 7187 4335 5996
+SpinQuant  76.66 6598 7278 4206 7092 3840 7382 4473 60.67
+DuaRot 7650 67.09 7269 4215 7151 4200 72.60 44.68 61.15
GPTQ 5071 4925 2675 2654 2757 2800 4722 3388 3624
wag  tQuRot 7639 6567 7288 4181 6961 3960 7318 4355 6034
+SpinQuant  77.09 6748 7339 4300 69.87 4040 7520 4381 6128
+DuaRot 7622 6511 7290 4360 7109 4180 7508 4447 6128
GPTQ 5027 4815 2626 2696 2723 2560 47.68 3490 3588
wate tQuaRot 7731 6543 7295 4155 7003 3900 7346 4391 6046
+SpinQuant 7524 66.14 7282 4044 6877 3920 7453 4376 60.11
+DuaRot 7682 6630 7277 4266 7239 4120 7217 4529 6120
GPTQ 7682 6361 7154 4053 68.14 4300 7080 4299 59.68
sgs  tQuRot 7856 6867 7508 4377 7311 4320 7587 4529 6294
+SpinQuant  78.07 6922 7466 4565 7357 4380 75.02 4514 63.14
+DuaRot 7878 68.51 7469 4300 7277 4320 7602 4529 6279
GPTQ 7791 6606 7340 4215 7066 4220 7251 4371 61.08
igg  tQuRot 7804 6946 7500 4352 7353 4300 7621 4514 6311
+SpinQuant 7731 6732 7492 4292 7235 4300 7462 4483 62.16
+DuaRot 7818 6875 7450 44.11 7323 4300 7664 4580 63.03
GPTQ 7720 6685 7333 4232 6995 4240 7343 4376 61.15
igie ‘QuaRot 7884 6898 7512 4394 7353 4280 7618 4519 6307

+SpinQuant  77.86 68.03 74.85 43.43 7281 4320 74.16 4478 62.39
+DuaRot 7797 6851 74.68 4394 73.15 4320 7422 45.04 6259
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Table 8: Zero-shot accuracy of LLaMA2-13B with RTN and GPTQ on PIQA, WinoGrande (WG),
HellaSwag (HS), ARC-challenge (ARC-c), ARC-easy (ARC-e), OBQA, BoolQ and SIQA.

W-A-KV  Method PIQA WG HS ARC-c ARC-e OBQA BoolQ SIQA Avg.
16-16-16 Baseline 80.52 7222 7938 4898 77.53 4520 80.09 47.34 66.41

RTN 4799 5036 26.55 2799 2635 25.00 3933 3511 34.84
+QuaRot 76.66 6630 72.19 4377 70.08 39.60 73.70 4232 60.58

444 SpinQuant 7797 6582 7539 4582 7441 4280 7578 4539 62.92
+DuaRot  78.13 69.06 7655 4633 7399 4180 7208 4560 62.94
RTN 4913 5122 2635 2568 2639 2520 3835 3536 3471
sag  ‘QuaRot 7775 6567 7271 4437 7125 3960 74TT 4145 60.95
+SpinQuant  78.18 6732 7541 46.08 7433 4280 7777 4749 63.67
+DuaRot 7856 6890 76.82 4582 7285 4380 7801 4560 63.80
RTN 5092 4988 2601 2901 2605 2540 3890 3460 35.10
wate  ‘QuaRot 7655 6622 7286 4437 7033 4060 7462 4191 60.93
+SpinQuant  78.13 69.14 7608 4633 7508 4340 77.65 46.06 63.98
‘DuaRot 7835 6772 7652 4556 7353 4320 75.14 4468 63.00
RTN 7786 6701 7564 4590 7420 4080 7664 4575 6297
wg4  FQuaRor 7911 6953 7584 4650 7428 4220 7835 4447 6379
+SpinQuant 79.98 70.88 7795 4872 7677 4540 7930 4678 65.72
‘DuaRot 7927 7096 7850 4701 7508 4520 78.04 4463 64.84
RTN 7867 7135 7724 4855 7576 4360 7920 4672 65.14
igg  tQuRot 7889 6875 7599 4727 7492 4340 7936 44.63 6415
+SpinQuant 8020 7080 7837 4957 77.02 4480 7911 4632 65.77
‘DuaRot 8003 71.03 7871 4778 7652 4440 7749 4478 65.09
RTN 7900 7103 7737 4821 7529 4360 7905 4662 6502
sgle tQuRot 7889 6890 7600 4684 7492 4340 TBET 4468 6406
+SpinQuant 8003 69.06 7845 4932 7723 4460 7905 4652 65.53
+DuaRot  79.11 69.61 7893 4761 7605 4300 7826 4504 64.70
GPTQ 4995 4972 2586 2739 2681 2340 4006 3495 3477
was  *QuiRot 7775 6993 7582 4565 7365 4320 7673 4519 6349
+SpinQuant 7878 7024 7663 4735 7593 4440 7581 46.11 6441
‘DuaRot 7922 7096 7735 4608 7601 4340 7829 4570 64.63
GPTQ 4837 5130 2585 2679 2685 2360 39.85 3454 3464
wag  tQuiRot 7753 6961 7613 4659 7462 4460 7691 4560 6395
+SpinQuant 7873 69.60 7748 4804 7652 4560 7761 4596 64.95
‘DuaRot 7943 69.77 7740 4701 7513 4260 7795 4575 6438
GPTQ 4739 4799 2608 2568 2694 2440 3939 3388 3397
wate  tQuRot  TBSI 6977 7555 4565 7449 4200 7709 4519 6353
+SpinQuant 7845 6859 7726 4744 7538 4440 7777 4729 64.57
‘DuaRot  80.03 6827 7667 4770 7508 4220 7801 4683 6435
GPTQ 7709 7032 7563 4582 7365 4260 7709 4606 63.53
wgs  tQuRot 7901 7174 7834 4676 7677 4480 7920 4632 6538
+SpinQuant  80.09 7096 7815 4735 7694 4460 79.60 4662 65.54
+DuaRot 7976 7151 78.14 5017 7765 4500 7951 4698 66.09
GPTQ 7911 7024 7671 4633 7538 4380 7697 4570 64.8
sgg  tQuRot 7982 7143 7842 4787 7681 4440 7917 4672 6558
+SpinQuant 8003 7135 7833 4846 7639 4340 79.08 4637 6543
+DuaRot 7971 7301 7828 4974 7744 4600 79.60 4693 6634
GPTQ 79.16 7048 7660 4693 7563 4320 7667 4575 6430
sgie  ‘QuaRot 7987 7135 7844 4795 7681 4420 7920 4652 65.54

+SpinQuant  80.36 71.51 7851 49.15 7740 4420 79.54 46.72 65.92
+DuaRot 79.65 7096 7849 4923 7626 4420 78.69 4734 65.60
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Table 9: Zero-shot accuracy of LLaMA3-8B with RTN and GPTQ on PIQA, WinoGrande (WG),
HellaSwag (HS), ARC-challenge (ARC-c), ARC-easy (ARC-e), OBQA, BoolQ and SIQA.

W-A-KV  Method PIQA WG HS ARC-c ARC-e OBQA BoolQ SIQA Avg.
16-16-16 Baseline 80.79 7253 79.15 5341 7774 4500 81.62 47.08 67.17

RTN 50.71 4886 27.06 2466 2845 27.60 4722 34.60 36.15
+QuaRot 70.24  63.69 68.70 38.05 60.65 3520 69.14 4130 55.87

4-4-4 +SpinQuant 7590 66.30 74.16 44.54  70.58 4240 72.60 4478 61.41
+DuaRot 7840 66.54 7636 48.55 7445 43.00 7538 4539 63.51
RTN 5223 5146 27.79 2483 2748 2560 47.16 33.06 36.20
4-4-8 +QuaRot 71.60 63.85 69.38 36.69 59.55 37.60 6896 4243 56.26
+SpinQuant  77.04 68.98 75.00 44.03 70.12 39.60 75.11 43.96 61.73
+DuaRot 78.84 70.09 76.70 4898 77.06 4240 7746 46.57 64.76
RTN 5190 48.78 28.06 2270 2879 23.80 4820 34.08 35.79
4-4-16 +QuaRot 72.96 6322 6936 3720 60.86 3540 71.10 4232 56.55
+SpinQuant  77.75 68.59 7492 4386 72.05 4120 7492 45.09 62.30
+DuaRot 77.69 6772 75.85 4778 7399 42.60 7734 45.60 63.57
RTN 60.39 5572 5224 3038 4827 31.00 6229 40.63 47.62
4-8-4 +QuaRot 77.53 71.11 75.67 4377 7222  40.60 7933 44.47 63.09
+SpinQuant  78.78 73.01 77.79 49.83 7252 41.60 75.84 44.83 64.28
+DuaRot 7949 7174 77.87 5171 78.07 44.00 7823 4498 65.76
RTN 7497 T71.19 7245 4258 6734 4040 7437 43.86 60.90
4.8-8 +QuaRot 7797 7206 76.16 4548 7231 4140 79.82 4534 63.82
+SpinQuant  79.54 7159 78.10 4855 7298 4280 75.66 45.39 64.33
+DuaRot 7949 7348 7824 50.26 78.87 44.60 80.03 46.21 66.40
RTN 75.35 70.17 7230 4241 68.06 41.00 7483 4376 60.99
4-8-16 +QuaRot 7791 71774 76.13 4556 7247 41.80 7951 45.04 63.77
+SpinQuant  79.82 7293 78.01 49.49 7546 4240 78.78 46.01 65.36
+DuaRot 79.60 73.01 77.89 51.62 7542 4320 7694 4642 6551
GPTQ 5234 48.62 2573 2287 2740 30.20 4844 3342 36.13
444 +QuaRot 74.65 68.11 72.82 4224 6848 40.80 72.17 4437 60.46
+SpinQuant  77.58 68.43 7523 47778 7521 4240 76.24 4478 63.46
+DuaRot 78.13  69.77 7638 47.78 7517 4320 7813 44.63 64.15
GPTQ 50.76 4854 26.75 2585 24.62 26.80 4847 3332 35.64
448 +QuaRot 7590 6575 7339 4488 7029 4020 7153 43.09 60.63
+SpinQuant 7835 69.77 76.06 47.44 7546  43.00 77.92 4473 64.09
+DuaRot 7829 6898 7555 49.06 76.18 4340 78.17 4534 64.37
GPTQ 49.08 50.51 26.68 26.88 26.14 2640 46.79 3321 35.71
4-4-16 +QuaRot 7622 69.14 73.84 4386 70.58 4040 71.62 4273 61.05
+SpinQuant 7894 68.43 7495 4753 75.13 4180 77.58 45.04 63.68
+DuaRot 78.18 69.22 7634 47.61 7584 4240 78.01 46.06 64.21
GPTQ 5435 52.01 3832 2406 36.11 27.20 53.03 3449 3995
4.8-4 +QuaRot 78.94 7372 77.22 50.85 7748 43.80 79.08 46.57 65.96
+SpinQuant  79.82 73.64 7738 51.11 77.65 43.80 80.31 45.80 66.19
+DuaRot 80.58 71.90 77.38 50.60 75.08 44.00 7832 4555 65.43
GPTQ 5397 5572 4551 2142 31.82 3220 5731 3219 41.27
4-8-8 +QuaRot 7949 7356 77.54 50.68 77.44 4440 79.69 4596 66.10
+SpinQuant 7998 7348 78.01 51.62 77.78 4540 80.18 47.19 66.71
+DuaRot 80.36 72.77 78.09 50.60 75.76 4420 80.43 46.06 66.03
GPTQ 5550 56.12 47.11 2159 31.86 3320 5691 33.83 42.02
4-8-16 +QuaRot 79.60 73.64 77.73 50.77 7757 44.60 79.88 46.21 66.25

+SpinQuant  79.38 73.32 77.81 5213 7832 44.00 80.64 47.34 66.62
+DuaRot 79.60 7348 78.18 5230 7820 43.80 81.65 47.08 66.79
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Table 10: Zero-shot accuracy of Misral-7B with RTN and GPTQ on PIQA, WinoGrande (WGQG),
HellaSwag (HS), ARC-challenge (ARC-c), ARC-easy (ARC-e), OBQA, BoolQ and SIQA.

W-A-KV  Method PIQA WG HS ARC-c ARC-e OBQA BoolQ SIQA Avg.
16-16-16 Baseline 81.88 7395 8098 5495 80.18 4440 8349 46.83 68.33

RTN 5321 4988 2696 2551 2689 23.60 39.88 3454 35.06
+QuaRot 79.33 6796 7579 46.76  74.12 40.60 7826 43.76 63.32

444 SpinQuant 79.87 7048 7848 4881 7652 4200 8235 4437 6536
+DuaRot 8156 7048 7856 5051 7807 4100 8076 4330 65.53
RTN 4967 4862 2747 2722 2748 2560 3976 3332 34.89
wag  ‘QuaRot 7769 6882 7587 4667 7546 3980 7835 4365 6329
+SpinQuant 8123 70.88 7843 5000 77.69 4060 79.88 45.14 6548
+DuaRot  81.12 7230 79.01 5239 7967 4520 8141 4498 67.01
RTN 5245 5059 2757 2807 2786 2420 3942 3434 3556
wate  ‘QuaRot 7900 6811 7582 4676 7395 4240 7853 4406 6358
+SpinQuant 8041 69.14 7774 4804 7710 4140 81.90 4498 65.09
‘DuaRot  82.15 71.67 7935 4915 7643 4320 8248 4447 66.11
RTN 7889 6661 7660 4863 7386 4040 7043 4488 62.54
wg4  ‘QuaRot 8112 7096 7877 5094 7778 4340 8125 4509 66.16
+SpinQuant 8128 7261 79.92 5230 79.08 43.00 8242 4601 67.08
‘DuaRot  81.18 7206 79.80 5427 7976 4400 8196 4524 67.8
RTN 7992 6890 77.36 4863 7521 4380 7202 4468 6382
igg  tQuRot 8128 7214 7892 5077 7837 4480 BI87 4488 66.63
+SpinQuant  82.10 7261 80.10 5222 7921 4400 8266 4560 67.31
‘DuaRot 8172 7285 79.83 5418 80.05 4480 8242 4534 67.65
RTN 80.09 69.14 77.56 4889 7475 4200 7162 4545 63.69
igle tQuRot 8128 7214 7899 SIII 7837 4460 8211 4483 66.68
+SpinQuant  81.66 7230 79.80 5205 7858 4440 8242 4642 67.20
+DuaRot 8194 7301 8020 5171 7912 4340 81.68 4550 67.07
GPTQ 5332 4878 2738 2645 3106 2760 4278 3414 3644
as  *QuRot 7992 6859 7813 5043 7635 4120 8037 4591 65.11
+SpinQuant  79.60 7040 7855 50.68 7761 4300 81.62 4647 6599
‘DuaRot 7998 7143 7895 5026 7841 4300 80.67 4539 66.01
GPTQ 5332 4838 2745 2551 3060 2660 44.13 3628 36.53
wag  *QuRot 7905 7024 7807 5009 7652 4140 8021 4417 6497
+SpinQuant 7971 7151 7867 5137 7841 4300 8131 4498 66.12
‘DuaRot 8058 7285 7869 5145 7803 4380 8128 4611 66.60
GPTQ 5397 4854 27.55 2474 3173 2340 4547 3373 36.14
wate  tQuRot 7982 6938 7813 4915 7656 4180 8064 4478 65.03
+SpinQuant  79.87 71.67 7883 5119 79.00 4460 7997 4596 6639
‘DuaRot 8030 73.16 79.02 5128 7887 4400 8196 4585 66.81
GPTQ 8020 6946 7842 50.09 7626 4040 7749 4596 64.79
wgs  tQuRot 8123 7340 7993 5341 7971 4240 8278 4596 6135
+SpinQuant 8161 7293 80.14 5179 7976 4420 83.06 4616 67.46
+DuaRot 8172 7435 80.15 5350 80.18 4320 8287 4642 67.80
GPTQ 80.63 72.69 79.15 50.60 7803 4220 78.17 4632 6597
sgg  tQuRot 8145 7305 8005 5282 8022 4260 8303 4637 676
+SpinQuant 8172 73.64 80.51 53.16 80.35 4520 8272 4616 67.93
+DuaRot 8096 7443 80.10 5273 8026 4380 82.57 4560 67.56
GPTQ 80.63 7127 7934 5102 7774 4180 7823 4637 6580
sgie  ‘QuaRot 8145 7364 8001 5282 8009 4300 8321 4626 67.56

+SpinQuant  81.72 73.32 80.42 5324 79.84 44.60 82.84 4591 67.74
+DuaRot 81.23 7285 80.22 5299 79.76 4460 83.73 4647 67.73
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