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E”, HOCHHE TR O R ANZEAFPELT TR, TARCORE 4 SRR . 52 SFEERIERHROMER T A AEZE G Clark 5 Chalmers  (1998) B “IE/RLE” fRid, H “IA
HURIA” AT O IAMRIS 5K, XL TSR PEINB IR0 A BRGSO IZME &S U DA SCAMRBEARHIE i, RIS SEEMIBR PR BRI —am&
FSCERIRFHEZ

[2] ASCRRS RN “IAEMRIRRN” BlG, FETEE MR SRS B AR AR AR R G S 5 R A . ASSCME BN BHC G 5 ST RTEIR S8 X, S AT SE B a4t
HF L ogitsHIE RS IRIBER, 1SRRG X KIE S BRI B T IR N AE 1 S T (AR 524 S0 25 (0 BBl 2 PRI, 17 A AR Ay ot B AR 4238 7 D0 A IR R R

[3] ASFRENIY “GEHRMERELRER R | BISERZTMIMBINNARARNEZET, BEUREBIGMR 210, e (greedy decoding) EFEMARUTE, BR—FAHTZI
E AT ER AR B A AR E AT NS, 7R RS IR RIS N, %A AT DA A — B R NRIR ST R AR E RIS SRIE RS . A BB RS RO T (A AR
TR BAFRRE SECRIRFESE S Rgreedyif(3) BIELLEMTRIES, ASIEMRENZE/NTITH %

T BEREHHT: 5 RS 7T R E T ) E

R E R EIRE" 2 5, 2AUEHE RN — A AR IE R B 1R EE 1 RE S RS 5 X TR FE s, AR B AR AR RN R S A I B X — I R R e R A, AR
R T AT

SRR SRR G, H—, WEA#RS (Lietal., 2023) £ token EHIE"E RG0S5 AR/ BRI BN BHER 2 2, FHHEIL R —— B R A 2" M w4
FEA TSGR R " 5=, DoLa (Chuang et al., 2023) @A HBRIARFEZH R —Im 20 BOCE LGS, IR DU SRR D IR DB D, H=, MK
TRl HOERIR FFE (Ziegler et al., 2019) FEHR K UM AR FEEESRIE A KL (G0, HEUEETE R N 575 RIS &S mUl ZRGe HHIRE R, =& Sk LA T A&nsh
Fer BRTEDN " L

ASCRINX— AR, A HERFFINSEM surprisal, WEE, FFI9 KL EM, BERRS TAEREWH: FR=FHAHWEZZE token W, SURFHIER SR — MR e i
——EMNEE" RE 720", HARREE" X W2 — & ATIRIPE", ARscFsk: RS RS R EENTHI%  KL-from-base) , AJPAHMZIEIRBER R RIRPIE £ ——— 414
PRBE AR B 2, A ST A ENAHUE SR (W s SEnt, S PEER. BiatEm) , 53— RAERRAFCRERERS), RS TR (Wi aSa. BRI,
HIEHEAD) o Z28UERIE WE" A —DFREA Dy — AT HEBI UL AR IR 7

FH AR B — 40" A U Z IR 5 P A9 KL/ X LEARRG 0 40 X FFI el B 2 1) s A AE i, fiHFAIZ KL-from-base J™f&HLF (SmE&HE) |, (H—HmiL SRS AR
AiEHBEMES. 5—H%E BRI, & NENE (HEIEE G IR ERRAE) EMARTREER, W PuBR AR ENR &R & 52 SNIPERIEE, =S8R, R
WRIEE AR, BEBEAER, WABESNE TR R RIREIRPE, X rORTEs B L DR T KL (SR aT T, TEaes — M,



| &%

Bender, E. M., & Koller, A. (2020). Climbing towards NLU: On meaning, form, and understanding in the age of data. Proceedings of the 58th Annual Meeting of the
Association for Computational Linguistics, 5185-5198.

Clark, A., & Chalmers, D. (1998). The extended mind. Analysis, 58(1), 7-19.

Craik, F. I. M., & Lockhart, R. S. (1972). Levels of processing: A framework for memory research. Journal of Verbal Learning and Verbal Behavior, 11(6), 671-684.
Geiger, A., Lu, Z., Icard, T., & Potts, C. (2021). Causal abstractions of neural networks. Advances in Neural Information Processing Systems, 34, 9574-9586.

Lieberum, T., Rahtz, M., Kramar, J., Nanda, N., Irving, G., Shah, R., & Mikulik, V. (2023). Does circuit analysis interpretability scale? Evidence from multiple choice
capabilities in Chinchilla. arXiv preprint arXiv:2307.09458.

Meng, K., Bau, D., Andonian, A., & Belinkov, Y. (2022). Locating and editing factual associations in GPT. Advances in Neural Information Processing Systems, 35,
17359-17372.

Mitchell, M. (2023). How do we know how smart Al systems are? Science, 381(6654), adj5957.
Wei, J., Wang, X., Schuurmans, D., Bosma, M., Ichter, B., Xia, F., Chi, E., Le, Q., & Zhou, D. (2022). Chain-of-thought prompting elicits reasoning in large language
models. Advances in Neural Information Processing Systems, 35, 24824-24837.

Yao, S., Yu, D., Zhao, J., Shafran, I., Griffiths, T. L., Cao, Y., & Narasimhan, K. (2023). Tree of thoughts: Deliberate problem solving with large language models.
Advances in Neural Information Processing Systems, 36, 11809-11822.

FiSA: SRR EEEA TS S logithdE

DU 986 F9 B RIB B S B Fr i E A e B IR AR Lo gt BcliE. - PIEEAE B 23 51K 1 Rl — 7012 S ETF IR R AR NI HIRR A 5 TE AR A AN BRI S g hi A, B 2O 20 A
token, ZtokenfZFHER, DURAEREABEAEN MAE RS IERtoken R MER (AT UHRSHPER) o MR (t=3Ft=20) W5GtiERIEH T Rh,
FLkE12 (greedy decoding, AiENEASHIEAD)

Step Token #%3% #7E

t=1ix 0.234

t=2 —0.418

t=3 B 0.593

t=4 )5 0.671

=572 0.823

t=6 24l 0.537

=7 K% 0.791

t=8 $£[7] 0.725

t=9 1£/H 0.883

t=10 #7 0.912

t=11 4553 0.664

t=12, 0.872

t=13 M 0.446

t=14 £ 0.583

t=15 JZ 0.810

t=16 & 0.736

t=17, 0.899

t=18 = F5 1 0.328

t=19 #10.614

t=20 k. 0.539

......... UGSHELLRRP Y, HALET)

BATE AR (FETERID S — P IR IERRAE, RAEEINBIATE AL

Step Token #f=#6 FeZts WA= GiitlEfE

t=13X 0.234 — —

t=2—0.418 — —

t=3 [l 0.128% 0.593 ~1.533

t=4 19 0.372 0.671 -0.590

t=5 R+ 0.041 0.823 -2.997

t=6 E 0.297 0.537 —0.592

=7 ™MA 0.184 0.791 -1.458

=8 1% 0.563 0.725 -0.253

t=9, 0.8310.883-0.061

t=10 ifE 0.441 0.912 -0.727

t=11 il 0.163 0.664 —1.405

=12 &5 0.672 0.872 -0.260

t=13 19 0.821 0.446 0.610

t=14 JJi 0.214 0.583 ~1.002

t=15 ik 0.337 0.810 -0.877

t=16 ZH10.419 0.736 —0.564 10



=17, 0.7340.899 -0.203

t=18 44 0.282 0.328 -0.151
t=19 39F 0.349 0.614 -0.565
=20 R 0.253 0.539 -0.757

T =36 A e e GEHHBERE = log (AR / FEER IR miER), (Wit B9ME ~ -1.02,

BHIATEHIE R (kR aEe AR, T9ik)

S BRIEIFERRBLR S RIX T TERAES, TRk, 57800, A2 B OrAR S BATRERN ZDIRER AR, TR H R IX E IR M T —— ARz 1E

ZUFEEA T RIBWIN T, RS S5 HEYMERT DA, DAE XINER G SIS SN, EREEATTINR, SANFAEDIGE B ITHIN A TP MR AR i

R, AFIF—MEFERLR, FRATRE WEEE | W2E—DREFEZNZEE, ENNEERE LA NI EERIE T, AT g0, SREIAHEE, W2

N YE, BERRDRERAMITA R E RN E T, 7
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Li, X. L., Holtzman, A., Fried, D., Liang, P., Eisner, J., Hashimoto, T., Zettlemoyer, L., & Lewis, M. (2023). Contrastive Decoding: Open-ended Text Generation as
Optimization. Proceedings of ACL 2023.

Chuang, Y.-S., Xie, Y., Luo, H., Kim, Y., Glass, J., & He, P. (2023). DoLa: Decoding by Contrasting Layers Improves Factuality in Large Language Models.
arXiv:2309.03883.

Ziegler, D. M., Stiennon, N., Wu, J., Brown, T. B., Radford, A., Amodei, D., Christiano, P., & Irving, G. (2019). Fine-Tuning Language Models from Human Preferences.
arXiv:1909.08593.

| i

A EZIERR SDE “#IRg4E (Claude) RIAIEITIABIHTIE: MBI RIZARHHT, SAELRED (Lietal., 2023) | DoLa (Chuangetal., 2023) . MA
FImerian KL &5 (Ziegler et al., 2019) IEMEVIE], ZAH—2&DECFFIIg KL N5t X PUBTBIR S b (2 2 /Y RT3 2=il; AR 285~
Bho TEEFA=SHEN, logits BIZIBERSZHIS ZFAEWRIFRK. TEEIILFINT, IRIESHE 5 R A I ARUE .
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