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Time Chain-of-thought Book Recommendation Model Enhanced by Large Language Model
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Abstract: In an era of information overload, precise book recommendations are of significance for improving users’
reading experiences and discovering high-quality content. However, existing recommendation systems suffer from
problems including the weak ability to capture dynamic interests, insufficient deep semantic understanding of books, and
poor interpretability of recommendations. To this end, this study proposes a time chain-of-thought book recommendation
model enhanced by large language models (Time-CoT-LLM). This model employs a time chain-of-thought module to
integrate users’ recent behavioral dynamics, forming semantic inference chains and enhancing recommendation
interpretability. A user encoder combining time-invasive sparse attention (TISA) with mixture-of-experts (MoE) is
adopted to precisely capture the temporal variation and diversity of user interests. An LLM-enhanced book encoder is
utilized to extract deep semantic features from books. Experiments conducted on the BookCrossing and Goodreads
datasets demonstrate that Time-CoT-LLM outperforms traditional collaborative filtering, BERT-based sequence
recommendation, and pure LLMs by 3.2% to 4.1% in metrics such as AUC (0.772) and NDCG@5 (0.396). Furthermore,

85% of the users perceive the recommendation reasons as clearer. This study provides an effective solution for dealing
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with challenges in dynamic interest tracking, semantic understanding, and interpretability in book recommendations, and

plays a significant role in advancing the practical application of intelligent recommendation technologies in cultural

domains.

Key words: large language model (LLM); chain-of-thought (CoT); book recommendation; time-invasive sparse attention

(TISA); semantic reasoning
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BHLIH MR T 5 S /N, TISA HLAE I A AR E S
M B R AR X R A

o I 1) 0 R T B0 P e DS L ) FRO B i B
A I AR feurrents WIS 1 1) G 52 SCHI SR (10)
Fos:

AL = teyrment — 1" (10)

b, AL 20, FoR I w1 B b Y R
) 2.

o I [A)AS H T B0 SR FH i B8 el 2 T A5 g s AT
I T A, B[R] 32 0l R 3L 0=0.1 (5 (3) T a &
X —30), = (11) Frow:

_ .At("‘)
W - SRCC ) (1)

Z exp(—a- Atﬁf‘))

=1

Horh, TR u 97 AT RS wi e [0, 1] B 2
T
DW= 1 i AL (A SR AT R 2 2%
=1
TR EC TR B &, AR =7 REAT IRCE AL =30

KI5

o i v B 75 I IR AL 1) & R BRI L A%
FE, A AR BRI () AUE Top-N HII 82470, & LFRBRFE 7~
BRI, Wk (12) Fros:

(u)
W _ I, w;” >Top-N 12
0 { 0, else (12)

R OR B 1) 7 5247 0 B 5 1 B4 I [ AR AR AN,
T3 I [ A R ], 40k (13) Foms:

T
=36 w e (13)
t=1

Horr, e, ALY B98I, hTISA € RIP | 45 i
Y BT T Y5 A PR RRALE.
3.42 MoE Hl#
F P % A 1 0 2 4k FE R AR, 7] I et s ot
ZIv DI/, AR BOER, MoE M@ 2 4% 5
D 2% 73 S il B A [ 24 P 0 e, PRl ) X 2 il
o LRMZE T W KM EE N M=5, X NF}
1. DI SO ARl BREFIX S K, AL RMW
Kk (k=1,2,---,M)FH 2 |2 MLP 25K, %1 N JynliSA |
oA G R, 1 (14) Fis:
hk = MLP(RTSA) (14)
Horh, MLP, Sy NYESE d,=256, B 2465 128, i 4
¥ dy=256, ReLU 3. hXeR™, Fom B LSS k A2l
YEFE IRFAE, W) FoR B L.
o [ ITEM4 5 A 135 4% A R R I 4%
(AR R 43 T 1) 2, N A RTISA | A H R R SRR [
= (15) Frow:
gu = Softmax(MLP(hT'S*)) (15)
Horh, MLP, i NYEFE d,=256, Fagil /= 4EFE 64, fi th 4
B M=5, (£ ReLU WORERHE; g,~[ el g2, 8], ghe
[0, 1], 7R F P i M B AE 21 SKYEE 1) o A, Tngl=
0.6 FKIRFHLI SR L EE 60%.
B L RN R E A, 133 P R AN
M, W=k (16) Fiw:

M
eu= ) gk (16)
k=1

Horh, e, €R”, A8 F K I TR0 AL RFAE |5 22 R
TISA WL T T 1% SEHETE 28 G0 I 8] D 2R A
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FRY AN ., 1) P ISP ) A R 78 3 i 2 M ) B )
AL, MoE ML E R 1 %R 2 FE 1 AN 1) 7] 3L, F)
2 A5 S 2 73 il il S AN [R] i %R, P s o [ 745 M)
26 SITH 22 6 R (R B A5 P-4 SSUNL AR 25 & 48 P 1)
BN 4 T S PR 2 0 MOBOIR A, 48 RS HE TR SR A T
FEM M R, BARSEE 2 IR

#0952, MoE HL

BN TISA 4D () FH P2 48R E B 1) AL AR nT1SA eR™, % R IM 44 3
B M=5, EXMESHELS 0={0,, 0,, -, Oy} (BN EXYITH 2 B
MLP %5H), 1TSS HES ¢ (2 2 MLP), SiNYEE d=256, &
K MLP B3R diigaen=128, 11458 MLP BEGRRHEFE dyyy=64.
e B P B DR & e, eR”.

VI E KNGS Ey, By, Ey WS EL 0= {6, 0., Oy}
VIR THE % G LS 4
expert_vectors=[]
17 388 I3 VAT % FR I 48, 43 Sl U I8 44 P MR AIE
For k=1 to M
1 K% ke RSR[5 1 )2 MLP WU+ReLU i, 565 2
2 MLP WUF+ReLU WU, i 124k FE D4 ) 5 hk
hE=E(hI1SA)=ReLU(WE ReLU(WE hI1SA+BY)+BS) add K% to expert_

vectors

End For

11 T T 2% R BRI TR) AL 17 B 792 MLP WU +ReL U 0, it iR
AR 34 Z,

Z,= ReLU(WZ ReLU(W}.h}'SA+b1)+B2)

HARLE VA — Ak I8 Sofimax ¥4 J5 46 5y Bl W MRS ) A

8= Softmax(Z,)

1 WIRA T T E &, 55 KR IGUF—— X R

gating weights= [g,llgﬁ g,’)”]

1] 2R

e, =y gating weights[k]-expert vectors[k]

Return e,

3.5 RRAHEFRR

R A AR 1 2 2 H R T R S
SCUCHRRE, 7 AR ARG R E 51 3%, [ I i o PT DA B
R RHER R A8, GR BURS HESEEANIE W BT A7 AR

R AR SEA L R 7 X A i e, 5B A5E
S8 e, IIVLRCEE, MU 73 80E SO, izt (17) Frs:

(17

e, €ep
llewll2 - llesll2
Horp, s(u, b)e[-1, 1], R AP v 5B b 135
PN T

XTE LS B ATE B AL 75, %0
FPHEFPEL Top-N (N=10, SEIGARALAE) 1B NHEFEZIZR, i
X (18) Fim:

s(u,b) = cos(ey,ep) =

8

Ry = Top-N({s(u, b)}) (13)
Hort, R=b7,b5, -+ by}, by AR B s 1) P14, G A
FURAEE (=4R) M CGRRA D (RBREFRD) &5
TR K B A5 HEAE AT A1),
AP T R R R I R IR A S .
TR GERIHETE Z2 0 R i T 45 2R, A [R] I s
124, JF B R ARG F P T T AT A A5 X
RIZhAS AR, S E 58 A S AR, HE7 24 B A ik
FA P B A B, Db R G R BE. 5] SR N,
HEFLEE PO 0T R, i SO, WIS A PR
HUAE R, 90 JR R G R SO 22 BB, P R
i H O R SRR LT, LA SR ERRBIA TR, &
GEA o T SR EAT .

4 SIS orHr
4.1 LWIFE
SLIGIA G LB P R N IR EE A2 Zhas
PR B LA K AT AR Ik AR R S T SR R, 4h A
RN G S HE R T 6 8088 52 I8 1 S 35 5 SR IL L,
SO PR I A T B U L 2.
# 2 RIGMIRALE

TR ZH W E ZH
CPU Intel Core i7 HAE RS Windows 10 64 £
GPU  NVIDIA GTX 4080Tix4 | FFRIEH Python 3.11
GEE 1 TB FRTE PyCharm
WAE 512 GB FFRHMEZL  PyTorch 2.0

B g i 2 K F B A T 25 B A DistilBERT-
base-uncased, & 6 /2 Transformer ZmfiZg%. 768 4Ef2 )2
Yepz 5 12 MER Ik, g i 768 4E N 4R
FRAE 7] &, 7E ORUETE SCHE PR RE 77 1 [B] IR 52 T I 2R 2805
N () R g 1 L5 PN SRR AL ) s 4R IR — B, R
768 4, FFHIERLEE R 2 )2 MLP, fith 256 4k 24 K]
i X .

YIZEIT batch size ¥k 32, 5 21 R H R 5%IB Kk
WA A (JFUR 72 2E-5, H/hE] 1E-6). & 100 M
AN R R AR IR AR E I R I DA 25 45 2K R UK
X b 27 2] 453 S RS SRS 5 2R B DA (AL EL EE 0.7:0.3),
IsEIE AAREA X 73 TS SR BN IE S 5 R ik 2
NDCG@5 B T aE Rl 2k, B it ol 4
42 SLHBIE

AR S5 B SR FH ) V) 5 HE 75 U S > 320 T
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[ P2 5 B R DL B aE B, 7R S it
ATFREACTIAL IR 2 J5, ] DACRAIE S50 R A T 5 ] S8 1.

DR R ST T, X T S A A b A T AL 3
5, B TCE AR RbRAS . ToEE B R I B A A
PAJe A2 Hoad s/ T 3 26 AR -, Jkk o 5040 4 i
X AR A I it R ). G 0T T A o A R ) b R
W2 HRUAREATIHEE, Wit L0t 2o
MAFSFIEE NE. B)a, PR P28 Bl s [k
5 RN, 4% [ I TR] S S5 HE A P T S AT N R . T
A7 J5, BookCrossing ZEE B A WAIAZ HAid
3% 4 Ji%. Goodreads ¥4 5 & B A W H P A2 HAad
K6 Jitk.

PR 8:1:1 LU BIEAT ALK 2, 20 A
Mg Wk MMAREE, £ 25 Y 1) 24
etk FEIUEAE RS . BAIREE, G fa IR (i
L TERETEM .

43 TEMNIERR

NT MHEFREAERE . HEP SRR AR X
3 AR AT AL PRA Time-CoT-LLM BEALTEHERE -
(I, AR B B HEFFAE 25 I Re P DU SR AL 1) = 2L H AR,
MEHL T AR SR AR AR AN ] R R R AR X KRV A
1, FFRHREAFRAEREAT T BRI e SO 7 2350 .

HEFE R R A8 b RAE B R RS HE 4 e 1 577
R, KA RFIL R AUC. NDCG@K -
Recall@K {F ROV Fa 4R, B — 70 ST e
5 Top-N #EF# & #EE.

AUC F T SR X 43 F P OG5 A B
R T RRE 77, BT ROC 2R T B Ak AR 2
AR TP RE . BIAR T P S B A A EOR A
NN, F RG] (PSR g P A, 5] (H AN
YelB) g N—P A, 7€ AR5 s(u, b) N u 5E
5 b 1iE LITECEE, W AUC I (19) Frs:

1
AUC = m Z Z](S(u,b+) > s(u,b-)) (19)

Horb, 16) ATRR R, 4455 SRR L BUE 1, 15
MIEUE 0. AUC BUE G FEIN[0.5, 1], E#RET 1 R
RIX 53 fig J1 6058,

NDCG@K #ii 5 Top-N 47 FI 3R HE 7 & 3%, %5
JEFH 0T PR 0 % R R FE AN R, a4 0 SR AR R )
A — A AL B BRHEE TR K FERE 0. 5 K RHERESIER

KFE (LI H K=5). D4ds5 (V7 HE T BUR 4617 57,
T A B 1, B2 HEL 0), W) DCG@K 5 NDCG@K
R 20). K Q1) fin:

K o1
2 Ui
DCG@K = 20
@ ; log,(i+1) 20)
DCG@K
NDCG@K = pecae @1)

Hrb, IDCG@K NFAE DCG@K, BN 4% FH F B 52 M i
3BT HESI ) Top-N B X R DCG . NDCG@K
HUEYE FEAT0, 1], {8 KRR Top-N HEFE I HEF BRI
A S G

Recall@K i & Top-N HEFE5 R 7 5 FH F Bk
TR BT L A3, e AR AR (1 (] 8 g 10 A
P u BSBOGE I ERES AN G, HEESIR T E T
G, METEEA|IG,NR, &1, W Recall@K tHHE = (22)
Fs:

1 |Gu nRu kl
RecallwK = — . 22
K= Z; Gul 22

Horr, U RAIRSER 5, R, x WA u ) Top-N #E
##513R. Recall@K BUETEE A0, 1], {EH KRR
RS 73 B FH P T A B 1 3.

P A 5% P A B 1) 4 B (Time-CoT) 5 7
1T ERHER G ERFR B2, b G 7 2 el 24k, &
BYERE SCAS CoT(u, b) HALE 1 FH I 3347 D SR B il
e C, WA PR R E RIS oo, B
PAFIE SRR O, WEBRA . /8. Ot
#, B RO L, M RR VRN (23) BTk:

_C1+C2
TL

Forr, SCHAR)E I TextRank $2 U 0 KB, 45 & 1]
gty ja B ILR, 2k A el S A P P ST
NSRRI GE T B 3R A, RR BUEYEE [0, 17, 18
MO I S T8 B A ORI G,

F P = R a e N PRI SRR, B843E 100 44 90K
S P X HERE PR B s M . TS BEEAT 5 70
P (1 =58 &ANINTL, 5 =58 &), T 5T A
PRI EME, a0k (24) Fon:

| 1o
US = Too FZI score; (24)
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Hordr, score; N i % P IVESr. US BUEYERIN[L, 57,
(ELER R 27 FH P o HE A 38 R A PT B S B AT R e .
4.4 SRR
441 ESEREMLLLR

2 B R 5256 5 £E batch_size &5 epoch fI4L 4
WAk, BARHIESE NDCG@5 % LA Fa b, He il 2k
fasE 5z 1k e 71, 7F BookCrossing £ & IR A
7222 & BB A PE B, I 16 I& BT Time-CoT-LLM 42
R AL ZRIC &, it Ranl&l 3 fros.

Optimal performance
NDCG@5=0.396
batch_size=32, epoch=20

»

0.40 | —@- batch_size=16
039 ~M-batch_size=32
0.38 —A— batch_size=64
w 037 —4—batch_size=128
@ 0.36 //\‘ —¥—batch_size=256
O 035T —x—batch_size=512
Q L
= 034 //\\v
032

031

10 s 20 25 30
Epoch
K3 AN batch_size 5 epoch A& ERAESE EH
NDCG@5 FAPERE

SO 45 FLR W, 24 batch size N 32, epoch A 20
i, AL P RE U, NDCG@5 N 0.396, J2 5 HE24 2]
T HERNZALRE S I HIZH A, M batch size FYff R
&, 1L 16-32 X[ A, BRI IERE 2 BT, 32 LS
% batch_size [ KRFEE i, JUHE 256, 512 &5
KA, T B UGEAREA R B ™ 5, AN B AR 47 Mol
PR3 FH 7 8 () B[R] 358 A% RN AIDRL P2 SCHK &R, MR
AT YE. M epoch 4EEA, AT batch_size fE
20 #eIA BN VEREUEAE T Bl TN SR B e 75 A s v e
B, I H batch_size /Nt UGB L K batch_size
BRI A FERE /I, {F 2 A 1 R F BRAK.

N T SRR IS [R) SR 9 R o RS AL BRI S ), iF
—B UL a=0.1 A %, A SCAE BookCrossing % %
£ W BURAE 73 B SRR [H]3E batch_size=32. epoch=
20, WHE o BUE A 0.02. 0.05. 0.1, 0.15. 0.2, 0.3, %}
FEANTE] o SRR O HERE TR AR (AUC. NDCG@5-
Recall@5) S5 fEREVETRFR (RR. US), S3 45 R a5k 3
Fis.

SIS 28 RTE R R I o X TR M BRI A 26 1
SEIR, UE R T B B 5 b 5 I TA] SR U8 AR 2 I PG 2

10

B o K/ (0.05), I 18] 2N R 59, 328 3 B 15247
B o bl vy, AR RARMEGIAE F ™ 25 (A % B, HE
A HE L 5 B AR SCHE AR AR, o I K % (20.2),
FEPRRONE I K, A o 7 MR B5 e (4T A, 2 P )
RIIRERE M, I AR ) R TE R B, AR S T B
2 o=0.1 MM ik, 5 2R PR RS ff J3 A0 T g 1k oA 1) o £
R, R T 3T BERAT A0 2 BTGB R, PR B
TIISAT NS A, 6 27 & B Bk b %
R AR T AN 2 R A
223 o) SRR R Ak

aUH AUC NDCG@5 Recall@5 RR Us
0.02 0.743 0.361 0.263 0.78 3.9
0.05 0.761 0.382 0.275 080 4.1
0.1 0.772 0.396 0.285 082 43
0.15 0.768 0.391 0.281 0.81 42
0.2 0.755 0.378 0.272 079 40
0.3 0.739 0.359 0.258 0.76 3.8

442 JHRESLER

TH RS2 B AR IGAIE Time-CoT-LLM KRS &% 0o
Be, B8] B 4EBERIE Time-CoT. B AW BRIE R N
TISA. JBA 5% MoE. LLM 358 & 4w b it A 2k,
T I D B I AR i AR AY | 7E BookCrossing
I Goodreads ¥z & I XF LbAZ O HEFE Fa b5 5 1] S B
fabr, SEEREE RUNER 4 fos.

ST RS R A 7 R R SR R BT i b b T 3 A
F, Ui B S A RO P [FAE . #2BR Time-CoT 1%
HE, AUC. NDCG@S5 537 T P& 3.9%-4.2% 9.6%—
10.2%, A fRREVESEAR (RR. US) MelE iR (GBIt 45%),
Tt U o ) L A S (L 7 L P 2R A,
BB A TE SO T P MBI IR, ©
XoF AT ff R PR DT R K T AR B . B BR TISA
B MoE MLl 2 G, BB R Re A AR R T
[%, TISA Xt THEF fadr NDCG@5 W50 5 K, MoE
Xt T A F % Recall@5 42 5B &, {E B TISA *¥
T (R A B2 LA S MoE X 1 2% 8 2 ¥ 1 1 2 A ik —
ANHT. BBk LLM 3855 2 )5, B8 AR bD RS B T F%,
{75 HE A O DT T 2 FAAR, RR 645 BT B IR 218 %
I R B, UEEH T LLM X -T4240 B P 4L R AE AN
AT AR AN Y Rl 4l R B, Time-CoT-LLM
[ = BEAR A BT 4 ASBEER AR TS A T e AR I,
WA T ShAS DL . TR JETE SCH A AT AR

X3 A ]
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K4 HESLR

R AR A R AUC NDCG@5 Recall@5 RR Us

SEAEH (Time-CoT-LLM) TCoinats. o7 odes 0292 08 44

4 Time.CoTBU CCoinets. 03 036 0o 0s 32
FEHTISAYLBL (R Mo PGoodeats. 078 031 0o om 41
FHBRMOELI (BRETISA) SGoodats. 0761 oa7l 026 0m 40
i oo e o 025 0% 3

443  XFHLEREG

Xf Bl S B B 5 2K R HE R AR R RR A, AR
BookCrossing fil Goodreads #(#fi % 3 1T PERE LU, 1%
OIS IE Time-CoT-LLM fEHEFEAS HEVE 5 AT iR 1 1
s, Segn g RNk 5 fs.

AR 1A Time-CoT-LLM 7E P AN # 4 5 _E
I8 bR AR T B UF 1Y, AR SR A 8 AUC 1 T
4.1%-6.9%, NDCG@5 &1 T 16.8%—-19.7%, L # 1R
HH . A% S B IR 98 el T 25 R SO [a] )

L, BT DA g 3 H G ## R 1% . BERT Pt 2k T g 452 28Y
A DL B — 35 4 18 S, (H 2 B = 8] 3 25 R AT A
FeE. 4l GPT-3.5 #2815 SCHE AR A8 7 Bk, (H 2 HE
PR A P47 96 6. TALLRec i LLM B8 2 =
TERCE, AR R B R DL BN 7S R AR FE 1 S 1]
Time-CoT-LLM K 5 4 KA H A [F TAE, B T TISA
F1 MoE #ERfili #i2 FH F7 2% 4, 58 Al Time-CoT #2474
FIAE LSRR SR, T S 7 RS Al . AT MR P 10
EETE

#£5 ONHbsLIe

BRI AR G/ AUC NDCG@5 Recall@5 RR Us
= R R R
BERT-based 9 7 CGoodads. 0731 0372 0261 oo 33
it A oo A o S bie oss a8
TALLRee (LM HERER)™  PoecorE 0T e o 0o 3
TimeCoTLLM Rty PR 0403 0292 o8 44

444 HEFFEE H SIS

HEFE T 75 S0 SR AR A R AE A [A] 1) 5 498 T i e
71, EEURLL] . s, S0, fRids BREIX S K0
FIi, £ Goodreads F i X Time-CoT-LLM 5
R FE LA TALLRec W1 RE 22 5, T E ALY T 22 46
ST HEE A 0 ROR, SR g Rk 6 Fios.

Time-CoT-LLM 7 5 /> B 4 # B A B b it i
S A S PR BE, AHEE T TALLRec #5845 F 1512
T 3.2%—4.5%. For SO R KI TSR T B W R, N
SCEEFIRFL AT 1 B 4R 2 R ECK, Time-CoT-
LLM fK5E LLM 34 58 2 55 25 K dE R B2 08 218 X, HF B
FIH MoE L& 2 4EFE M. RIME R AL BT
S /NAR IR, BRI ARG B e U HERE RE /T, ER T

HIFAS R PR T TR0, 7T DL 28O i % e 25 A
AT 1245 A B 1A TR 0o %A s e 5 ) ol A
Ko WMEEHELR

P 5 45, Y AUC NDCG@5 Recall@5

TALLRec  0.762  0.381 0.269

N A~ TR
PR FRBRLD) 1y CoT.LLM 0789 0,408 0.297
B TALLRec  0.758  0.376 0.265
Time-CoT-LLM 0.783  0.401 0.291
S TALLRec  0.765  0.383 0.271
- Time-CoT-LLM 0.790  0.410 0.299
i TALLRec  0.751  0.370 0.260
Time-CoT-LLM 0.778  0.395 0.286
o TALLRec  0.749  0.368 0.258
B Time-CoT-LLM 0.775  0.392 0.283

445 MEFERURSLL
A7 2 R S 6 T A TR A Sz o N R ) 2 T AT

11


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

i E RSN

http://www.c-s-a.org.cn

P, LS HE (M) A S HEER I 6] (ms) A% AR R,
7t BookCrossing £t % I XJ It Time-CoT-LLM 5 %
LAY () 30 22 S, SN R P Rl 20 25100 AT A,
i th Top-10 HEFE IR, 25 R UnE 4 FiR.
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Kl4 HEFEREE L

G [Fd pE S B dm /b . B R A bR, (H R T
Aetg 25, 4l LLM B2 F1 TALLRec I T2 8E Kk (4
515 1750M H1 890.3M), FH FH i i) iz 17 18 3 552 P A
Time-CoT-LLM X DistilBERT 2 & Ak ¥ it S it
BN, IS HE I 145.8M, Hoall LLM A/
8.3%, PRI [H] 62.8 ms, i A& SEIHEE 75 3R (<100
ms). R H K F B FEIR AL, TISA HLETHIw L
1T R E, MoE MR F 2T 3 LXMW, IS
S 5HER.
4.4.6 T fEREMESELS

AR R S e AR HE R N G S
(SRR, EEEE i AH G (RR) 5 H B (US) N

P,

L ¥8 AR, E Goodreads F(#E £ F %} Bt Time-CoT-LLM
5 & FLLARETIH ] R R I, S2808E 100 L H P
Z 5 EEy, 8RB NE 7 iR,

R T E B AT R TE AR X B

[t RR Us

FE 5 BRI € (CF) — —
BERT-based /541 7 0.45 32
ZiLLMAER (GPT-3.5) 0.52 3.4
TALLRec (LLMBfLHESE) 0.61 3.7
Time-CoT-LLM (< SC A5 %) 0.84 44

FE 8 by [F) 3 DR A 2 tHHERE IR B ey, RS T]
BERT & T2 o T3 SCHCH AT A, BT AEE e AR
FPEAC. 46 LLM AR DUAE i AR08 & 1, (22
B> TAT NI OCEE, SBUH P EAE A . TALLRec
FIF LLM A3 & 718 SO, (2 HE PR A1k
SCUA T ¥ . Time-CoT-LLM F 2h 45 45 i i i ) 8
YEEERE 3 B 04T AT B R R R 2SR, RR B
9 0.84, US N 4.4, 85% I 7 A & #2 R B 3X F
B 7 (] B2 A R, (R 2 R e A0
FER AR BT AN AR, SR A P R E AT
4.4.7 BARZEHI T

N Y B HAIE ] Time-CoT A& i ) 757 7 ey [+ FH
AT R AR AR 2R, R BN [R] % 78 1 () I X 4
F P, st — BR8] N I 1247 . Time-CoT 4=
BRI P25 DA R AR 1 25 51, BAR B R an <k 8 Bk,

*£ 8 NtbsEIe

FFID IEIIRIEAT o (5 TR bR HET 45

AR R T

Time-CoTA: il A 75 (RR) 2 (553)

F PRSI A [ 13 ) N RERLL R, B Te R AR N
TR OCIPRILIBOE”, R (EAR) ROGBIE S

2024-05-10 (=A44) (BERILD)

ol %. AN EE 3 2 SRV <
U001 2024-05-18 (ERAIRINHLY (FERLZ)) <<%Eﬂ,?ﬁ 0 4»25/ \\,Ej;f\ﬁfﬁﬂﬂfw}@ EEBTE&(% 0.89 5
20240525 (HLIEHERR) (HEFIZ) FERIL))  SCWANESROICER, 5P RN E K FER
H R LA, F A P R R LB 1
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