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F1 MBI % BERT-Score ¥ BLEU.

BERT-Score BLEU
Precision Recall Fi
B | AEFE | T TROL e PR EX PR | B R
hop-1 CoT 0.016 0.104 0.002 0.177 0.009 0.140 | 0.017  0.025
+context 0.061 0.141 0.071 0.233 0.066 0.187 | 0.014  0.021
5-shot 0.118 0.240 0.061 0.288 0.089 0.263 | 0.016  0.056
+context 0.162 0.280 0.089 0.311 0.125 0.294 | 0.016  0.054
ours 0.154 0.267 0.080 0.301 0.116 0.283 | 0.017  0.057
+context 0.168 0.287 0.103 0.338 0.134 0.311 | 0.020 0.063
hop-2 CoT —-0.001 0.058 -0.042 0.105 -0.021 0.082 | 0.008 0.010
+context 0.020 0.076  —0.002 0.146 0.010 0.111 | 0.011  0.012
5-shot 0.051 0.150 -0.009 0.197 0.021 0.173 | 0.007 0.018
+context 0.124 0.238 0.061 0.286 0.092 0.269 | 0.013  0.057
ours 0.094 0.191 0.015 0.214 0.054 0.202 | 0.012  0.025
+context 0.124 0.232 0.054 0.275 0.088 0.253 | 0.015 0.052
hop-3 CoT 0.056 0.085 0.047 0.137 0.052 0.111 | 0.013 0.014
+context 0.149 0.112 0.135 0.181 0.142 0.146 | 0.015 0.023
5-shot 0.149 0.215 0.135 0.270 0.142 0.242 | 0.012  0.027
+context 0.192 0.270 0.135 0.332 0.185 0.301 | 0.016  0.058
ours 0.208 0.292 0.164 0.312 0.186 0.301 | 0.018 0.046
+context 0.287 0.392 0.252 0.431 0.269 0.410 | 0.044 0.111
B CoT 0.024 0.082 0.002 0.139 0.013 0.111 | 0.012 0.016
+context 0.077 0.110 0.068 0.186 0.073 0.148 | 0.013  0.019
5-shot 0.106 0.202 0.062 0.252 0.084 0.226 | 0.012 0.034
+context 0.159 0.263 0.095 0.310 0.134 0.288 | 0.015 0.056
ours 0.152 0.250 0.076 0.268 0.119 0.262 | 0.016  0.042
+context 0.193 0.304 0.136 0.348 0.164 0.325 | 0.026 0.076

F2 LEKﬂT%GEMHM@%%

coherence relevance

CoT 2.46 2.78 2.81
+context 3.21 3.41 3.59
5-shot 2.16 1.58 2.13
+context 2.65 3.07 3.11
ours 2.50 1.91 2.51
+context 3.29 3.66 3.67
1EfE 4.76 4.22 4.69

4 RER
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Face’ D SR E3E S 4 75 V) Transformers 1250 <,
Meta /23 BH O HH12 5 5 A Llama3.1 €7 12 % ffi
HL7.

4.2 RERFER
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1) https://huggingface.co
2)  https://huggingface.co/meta-llama/Llama-3.1-8B-Instruct

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



10:230.km of highways are in Nanjing. 1 mile is
. 160934 km
f

"’ 9:230 km of highways-are-in-the city of Nanjing
/7 —
/

/| | PEOKIGRRGRWEYs are in the city of Nanjing. >
//,«&£:Tw¥i,y y of Nanjing
7 < —
/

~— —

/] / ~—_ —
/’ ’,/ // 7:&0 miles of hlghwaysér&m\Nanjlng

/ 4 ~ ~
/| / ] 6in his travels beginning in 1403, Deshin Shekpa
/ / // ) was induced by further exhortations by the Ming_
// /) / courtto visit Nanjing by-April 10, 1407. Norbu
4 writes that the Yongle Emperor-following the
/' tradition of Mongol emperors and their. reverence
for ~~

~
/ / //
/] /

[//] /
///]/ -
1/ / ~

The Yongle emperor greeted Deshin Shekpa in
> =
Nanjing

. fiheongle emperor greeted the p%hom the
edict was addressed in Nanjing. _~

e
inthe city of Nan]pg’fhe Yongle Emp/ewr/greeted

the Karmapa/

- _ /
TKm =10621371 miles R
P
- //
s TheYengle Emperor greeted Deshin She(pa in

Nanjing.

/
The Karmapa-s inNanjing.—
T ranin

1]/ /
[/ / 5:The Yongle emperor greeted Deshin Shekpa
/] / / gle emperor g p // -
1,/ / _—
/// / - -
11/ / 4 1 ted-th -
//) ) P
// _—
//
‘.

The Yongle emperor greeted the Karmapa in
P Nanjing

e

. The Yongle emperor greeted the Karmapa
/
o //

in.the city-of Nanjing, there are 230 km (140 mi)

/ of highways.
—— HEMIBEIER pproxifiately equal to 20 ki J::ji;‘;ngle Emperor greeted Deshin Shekpa in

the Yongle.emperor greeted the Karmapa in
Nanjing

TheYongle Emperor greeted the Karmapa in

Nanjing

The Yongle emperor greeted the Karmapa in

Nanjing. The 5th Karmapa was the Karmapa to whom
_» the Yongle emperor issued the edict (edict of

1445). The edict was delivered in 1445 when the
Karmapa's agent

The Yongle emperor greeted the Karmapa at

, | 2:Fhe Yongle-emperorgreeted-the Karmapa:

- 1:230 km of highways are in the city of Nanjing

> The@apa visited Nanjing

Nanjing.",

. FheYongle emperor greeted Deshin Shekpa in
Nanjing

The:Yongle emperor greeted the person to Whom-the,
” edict was addressed in the city of Nanjing IREIERIEERRR highways in Nanjing

B2 arv7XR 2520580 REFETERSINLAGL, ZhoITNT 2 LEEZESZ 7 TRT.

KIFOHEMICHIET 2IEFRICaYTF b
EMA7HGETD, ARSIV HGHE, bl
NI B LEEAHLXE 2 DRT. BERT-Score,
BLEU R a7 &5 6 OFHiifEEICE VTS, av T
FRAMNEEDIREFEIRD BOERE 2572,

5 EER

REFHRIC I D HEFmBE L EINT 5 Z 2T, CoT
=0 S-shot TER L 72 DIZHAR[EEICH - 7=
BEHMET2Ze08 TR £, K20, av
TERANEMAIZGEEMATOREWGEEDE L 5
BATDH, HLEE XD %158 TDH % BERT-score,
BLEU I/l Z, LIM I X > CEHlid 7zl A Y
DFERT, CoT P 5-shot TDEM K D BIREFIEI
FoThERINHRBEOA VPR VR o
2. ZOZehn, [AENDLERIERE G L R
SHEFEER AR T 2 2t OFEMMEIIRE S.

SEFEH Lz LF Ry T —RtEy b ORI
LT, hop AIEDWEEICIZ, 2> FF A FAD
WIFERB T o3, 22T, av7XAMNd 3
BEERWGEEL TEIEEEICENEETN S D
EEpriTo7. ZTOMR, K1, K22 0BEFIE
DIGFETH COT R 5-shot DFETHA Y TF A b
ZMZ 52 TRTOMENM ELEZ. R3IITBWL
T, AT XA M52 TOVRWVIREDIRETIEI
AN a7 XA VSR BEFIRICLSH
NZEHT 2L, E556 L bIEROZEHRD XS
BRRA T T REEATHRZITRo TV, avT
FAMZEZTORWIREBORZEFHEICL MO

Epl

— 2368 —

Ba, a7 XX MOERD L LLM NIZH 516
HITHKIFEST 2729, BEST2ABICKR TV,
NH5OZehs, aVTFFAMOKEFEELRT Z
EMTET-.

ZEMEERE L COREREER T 2BICiEZD 5 %
MY LT, BRicH LT, ZEYLRIHHTIER
EIEZE L BEHENBHARREERLTLES WS
bONH B, EFZ, R3BVWTary7xX+%
B A 7z 5-shot TR N IHER%Z R % &, hop-1
< hop-2 C hop-3 D & 5 WCEZMICEIZFICORN S
HMEEERLTLE->TWVWA.

6 &HOHIC

AT, AL SERIND ZIGICOT 54
ERREOF NS, EimErEL EDICHWLNZD D
ZRHBEEEETLVOREICX > TTFHT 2 /51E
PRZEL, B¥LE <LF Ry FF—&Ey O
B L, few-shot THEDHGEEZLEK L, ik
ETFNLOEREREHCTHENDLED S EA
2TV, ZREITTICROBFE DR E ALK T 2
Z e THF R - MHEmaE T Mt T 5. ZOFE
WD, X LTHmBRELERLZDDITL
~, BERT-score, BLEU X2 2 712 X 2 HLlE, B X
O LLM Z WGl o WA THREZM EEE 5 Z
EMTE. SR, MERE LTHITFREZNR
M OLERZIHIT 2720, T X —XDFHES,
Tury P MCIREEZTAEL. £, SHEIZHE
WATEHE L 2T o Tz W=, AR X 5T
EDEIBEONR LN DHER L2,

-
—

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



i

AHFS213 ISPS B2 TP23K28143 DB %521 7=
HDTT.

BE Xk

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]
[11]

[12]

[13]

[14]

[15]

Aarthi Paramasivam and S. Jaya Nirmala. A survey on
textual entailment based question answering. Journal of
King Saud University - Computer and Information
Sciences, Vol. 34, No. 10, Part B, pp. 9644-9653, 2022.
Jie Huang and Kevin Chen-Chuan Chang. Towards reason-
ing in large language models: A survey. arXiv preprint
arXiv:2212.10403, 2022.

Fei Yu, Hongbo Zhang, Prayag Tiwari, and Benyou Wang.
Natural language reasoning, a survey, 2023.

Shuofei Qiao, Yixin Ou, Ningyu Zhang, Xiang Chen, Yun-
zhi Yao, Shumin Deng, Chuangi Tan, Fei Huang, and Hua-
jun Chen. Reasoning with language model prompting: A
survey. In Proceedings of the 61st Annual Meeting of
the Association for Computational Linguistics (Vol-
ume 1: Long Papers), pp. 5368-5393, Toronto, Canada,
July 2023. Association for Computational Linguistics.
Harsh Trivedi, Niranjan Balasubramanian, Tushar Khot,
and Ashish Sabharwal. MuSiQue: Multihop questions via
single-hop question composition. Transactions of the
Association for Computational Linguistics, 2022.
Pierre Del Moral. Nonlinear filtering : Interacting particle
resolution. Comptes Rendus De L Academie Des
Sciences Serie |-mathematique, Vol. 325, pp. 653—
658, 1997.

Yihan Wang, Si Si, Daliang Li, Michal Lukasik, Felix
Yu, Cho-Jui Hsieh, Inderjit S Dhillon, and Sanjiv Kumar.
Preserving in-context learning ability in large language
model fine-tuning, 2023.

Jason Wei, Xuezhi Wang, Dale Schuurmans, Maarten
Bosma, Brian Ichter, Fei Xia, Ed Chi, Quoc Le, and Denny
Zhou. Chain-of-thought prompting elicits reasoning in
large language models, 2023.

Takeshi Kojima, Shixiang Shane Gu, Machel Reid, Yutaka
Matsuo, and Yusuke Iwasawa. Large language models are
zero-shot reasoners, 2023.

Veronica Latcinnik and Jonathan Berant. Explaining ques-
tion answering models through text generation, 2020.
Eric Zelikman, Yuhuai Wu, Jesse Mu, and Noah D. Good-
man. Star: Bootstrapping reasoning with reasoning, 2022.
John Schulman, Filip Wolski, Prafulla Dhariwal, Alec
Radford, and Oleg Klimov. Proximal policy optimization
algorithms, 2017.

Jiacheng Liu, Ramakanth Pasunuru, Hannaneh Hajishirzi,
Yejin Choi, and Asli Celikyilmaz. Crystal: Introspective
reasoners reinforced with self-feedback, 2023.

Yang Liu, Dan Iter, Yichong Xu, Shuohang Wang,
Ruochen Xu, and Chenguang Zhu. G-eval: Nlg evalu-
ation using gpt-4 with better human alignment, 2023.
Jiacheng Liu, Alisa Liu, Ximing Lu, Sean Welleck, Pe-
ter West, Ronan Le Bras, Yejin Choi, and Hannaneh Ha-
jishirzi. Generated knowledge prompting for common-

[16]

(17]

— 2369 —

sense reasoning, 2022.

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q. Wein-
berger, and Yoav Artzi. BERTScore: Evaluating Text
Generation with BERT. In International Conference
on Learning Representations, 2020.

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-
Jing Zhu. Bleu: a method for automatic evaluation of ma-
chine translation. In Pierre Isabelle, Eugene Charniak, and
Dekang Lin, editors, Proceedings of the 40th Annual
Meeting of the Association for Computational Lin-
guistics, pp. 311-318, Philadelphia, Pennsylvania, USA,
July 2002. Association for Computational Linguistics.

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



T8 A

3 BRICH L TERXINEZHTFROK L B, % hop DRSS 2 Hi D BERT-Score #4121 T.

JLX

Q: How many miles of highways are in the city where the Yongle emperor greeted the
person to whom the edict was addressed?
A: 140 mi

Prompt

Generate some knowledge about the input. Examples:
Input: Who is the father of the Eleanor of the country where Eveline Adelheid von
Maydell died?

Knowledge: Eveline Adelheid von Maydell died at Sintra.

Input: {question}

Knowledge:
hop | AERRTFiE e BERT-Score(F1)
1 1EfiR Q: Who was the edict addressed to?
A: the Karmapa
—YERUL: The edict was addressed to the Karmapa.
5-shot | There is a Yongle Emperor related Chinese map of the world. 0.068
+context | 230 km of highways are in the city of Nanjing, and the Yongle emperor greeted the 0.276
Karmapa.
ours The person to whom the edict was addressed was Van Tng. 0.272
+context | The edict was addressed to the Karmapa. 1.000
2 1Ef# Q: Where did the Yongle Emperor greet the the Karmapa ?
A: Nanjing
—ERUSL: The Yongle Emperor greeted the Karmapa in Nanjing.
5-shot | The Yongle Emperor sent an edict to Zheng He. 0.410
+context | 230 km is equal to 140 miles. —-0.084
ours Van Tng is located in Beijing. -0.240
+context | The Yongle emperor greeted the Karmapa in Nanjing. 0.975
3 1Efi# Q: How many miles of highways are in Nanjing ?
A: 140 mi
—YERUL: Nanjing has 140 miles of highways.
5-shot | Zheng He arrived in Malacca, a city of Malaysia. 0.202
+context | 140 miles of highways are in the city of Nanjing. 0.494
ours Beijing has highway mileage of 4,179 miles. 0.388
+context | In the city of Nanjing, there are 230 km (140 mi) of highways. 0.486
— 9370 — This work is licensed by the author(s) under CC BY 4.0
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