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Chain-of-thought Evaluation and Fact-verification for Few-shot Relation Extraction
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Abstract ; Few-shot relation extraction aims to learn the ability to extract relationships between entities in a sample from a small a-
mount of labeled data. Some studies have shown that the method of using chain-of-thought generation reasoning process to assist the
reasoning of large language models can effectively complete the Few-shot relation extraction task. However, the existing methods based
on chain-of-thought rarely evaluate the accuracy of the reasoning process, and the generated reasoning process may suffer from low
quality. Therefore,a chain-of-thought evaluation method specifically designed for the Few-shot relation extraction task based on the
chain-of-thought is proposed. This method checks check whether the generated reasoning process contains the key information of the
sample. At the same time,to address hallucinations that exist in Large Language Models, a fact verification method is proposed to eval-
uate the factual consistency between the extracted triplet and the original sample. The experimental results show that compared with the
previous methods , the model achieves performance improvement, with the highest improvement of 1.3% and 2% on the FewRel 1.0
and FewRel 2. 0 datasets, which indicates the effectiveness of these two methods.

Keywords :relation extraction ; few-shot ; chain-of-thought ;in-context learning ;large language models
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Please extract a relationship triplet from the following sentence and
make an inference process,structured as(head entity,relationship,tail
entity),and follow the following restrictions:1.Place the final triplet
result in curly braces (as shown below);2.Entity cannot be a personal
pronoun,such as he/she/it;3.This relationship must be 'a place served
by a transportation hub';4.Convert the outout to lowercase letters,
These are examples.

INEAB TR

Context:He also played in the 1905 FA Cup Final at Crystal Palace,
which ended in a 2-0 defeat to Aston Villa following two goals from
Harry Hampton.

Given the context,what is the relation between 1905 fa cup final and
aston villa?

1.Subject entity "1905 FA Cup Final" refers to the entity of a sports
event in the context.

2.0bject entity "Aston Villa" is the name of the football club,which
refers to the entity of the organization or club in the context.
3.According to the context,"ended in a 2-0 defeat to Aston Villa"
indicates that "Aston Villa" was the opposing team in the "1905 FA
Cup Final".

So,the relation between subject entity"1905 FA Cup Final" and object
entity "Aston Villa" is opposing team in".

B

Context: In 1806,the Holy Roman Empire was dissolved by the last
emperor Francis 1I, after its defeat by Napoleon at the Battle of
Austerlitz.

Given the context,what ls the relation between Battle of Austerlitz
and Francis 117
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Fig.2 Prompt template generated by chain of thought
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Fig.3 Chain of thought evaluation case
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Evaluate the factualness of an extraded relationship (triplet) based on the
given source text,Indicate whether the relationship accurately reflects the
information in the source text by responding with "true”" or "false". You
should only output "true™ or "false" with no additional information.

+

SR il
YB3 : The Great Barrier Reef,located off the coast of Australia,is
the world's largest coral reef system. It has been severely affected by
1 | climate change,leading to coral bleaching.
K& : ["Great Barrier Reef","affected by","climate change"]
Stk true
JE LA : The Eiffel Tower was constructed in 1889 and is located in
2 | Paris,France. It is one of the most recognizable structures in the world.
KA ["Eiffel Tower","located in","London"]  FSE:: false

YRSCA : The novel "Moby-Dick" by Herman Melville features a ship
named Pequod. The narrative follows the ship and its crew in their
3 | pursuit of a giant white sperm whale.
X £ : ["Moby-Dick","is about","a whale named Pequod"]
B false

®
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Fig.4 Fact-verification case
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Table 1 Main experimental results of the model on
the FewRel 1. 0 dataset
J7ik  5-Way 1-Shot 5-Way 5-Shot 10-Way 1-Shot10-Way 5-Shot
TN 25T 5 B () 100% I 4500R)
GM_GEN 96.97/97.03 98.32/98.34 93.97/94.99 96.58/96.91

FAEA 90.81/95.10 94.24/96.48 84.22/90.12 88.74/92.72
HCPR 94.10/96.42 96.05/97.96 89.13/93.97 93.10/96.46
RAPS 96.28/97.39 97.74/98.00 93.86/95.21 95.39/96.32
RMERL (B 0% PNERER)
GPT-RE 94.60/- 95.80/- 87.40/- 91.40/-
+reasoning  95.40/- 96.40/- 87.60/- 92.40/-
CoT-ER 97.40/- 97.00/- 92.10/- 94.70/-
CoTEV 97.80/- 97.20/- 93.40/- 95.00/-

£ FewRel 2. 0 #fafk b CoTEV RILH T ¥ iy By PEBE,
BT RSB k. X3RN, RS RN RE
BT AR R R, GPT 251 19 AR B n] BRI LARY
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# 2 FIRITE FewRel 2.0 F4E 4R W F 2L
Table 2 Main experimental results of the model on
the FewRel 2.0 dataset

N 5-Way 1-Shot 5-Way 5-Shot 10-Way 1-Shot10-Way 5-Shot
YN & BRL(AEH 100% I 255008)

GM_GEN 76.67 91.28 64.19 84.84
FAEA 73.58 90.10 62.98 80.51
HCPR 76.34 83.03 63.77 72.94
RAPS 80.61 89.59 67.51 82.52
KAREL (B 0% YN Zhgktm)
GPT-RE 81.34 89.00 70.40 80.70
+reasoning  78.34 89.80 66. 00 73.20
CoT-ER 85.40 93.40 76.10 86.40
CoTEV 86.00 93.60 77.50 88.40
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¢ FewRel 1.0 $#s 66 BOR 08 B2 B &A1, iX S i1 T FewRel
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ZHEFOLTBAT T AL G0 L B0 M ST, R
A5 B AN T AR, B T ORAR T ) 77 ¥ T BRI T LAHG
By k. R RO AR BB A R A L T SCR R,
AL PR A AR 22 AL SR B TN T8 SOJZ T P 4R 0822 30 FE QAR
B, SEA Z (A i ok AR AEAR OB T 3CA Y | R 30 BRI RE RS
MWILFX LR IE L 25, AR BR 1 (R D AR
FEARRE I T BB 2 ). 5 & T REE AT kM Lk, Co-
TEV 3@ i B AR5 A 5 3 SO TEAR T D AL 4R AL T X8 o
HAN R R AR AR B T R A B, B RL REAS AT
B AL R, T 7E AR o] R S B R R T

4 HBhSEIG

4.1 BEFIFGEIUEREN

R TR BT AR S B, AR B T 3 AL
B Rt B R R A R T R R MBULS AT R,
CoTEV-UniCoT-WithTriplet 2 75 B 4545 28 WA PEAL I BB A
ZICE R A R M RO X R SR HEAT R SCE
L5 X O L A , COTEV-MultiCoT 4 4 iR 25 A& Bl 1 72,
CoTEV-MultiCoT-WithTriplet 2H 7& 8 4 4% 4 i F1 VLS o Be 5
AZTAGR , B4 R R 0 R 4T BN &
PR WS e 7 HE AR R . CoTEV-MultiCoT 2 St JB7E B ks Ak
R Al By B R Bl A = T6 4 {5 B 119 CoTEV-MultiCoT-
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WithTTriplet 41 5 S0 H J0. JE 4,3 2056 0 10 B0 A W64 —
B SN 3 FR.

&3 FewRel 1.0 Bfade b B 4EEEPAS
TR [ S AL SR M A LA

Table 3 Comparison of different refactoring strategies of

the chain of thought evaluation module on

the FewRel 1. 0 dataset

5-Way 5-Way 10-Way 10-Way
1-Shot 5-Shot 1-Shot  5-Shot
96.30/- 96.90/- 92.00/- 94.40/-
73.20/- 82.80/- 63.80/- 75.30/-
97.80/ 97.20/- 93.40/- 95.00/-

ik
CoTEV-UniCoT-WithTriplet
CoTEV-MultiCoT
CoTEV-MultiCoT-WithTriplet

NREE R B, P AR A O A B 20 AR G RN T R4 H
VAR PRI 7 36— HE 8 , S 1850408 2. 7% , CoTEV-Multi-
CoT-WithTriplet 21 45 1t 5 CoTEV-UniCoT-WithTriplet £, ¥
WIEMERE —E R, BERA T 1.5% , X BRE ]
HE PR R AR LA EL ). XF HE CoTEV-MultiCoT £ 5 Co-
TEV-MultiCoT-WithTriplet 25 ¥ 52 & ¢ 5U3% , & BT 4 & 5
F , CoTEV-MultiCoT-WithTriplet £ 1 52 % 45 5 3£ T Co-
TEV-MultiCoT £, 88 PP 4R A T 22% , XYM B Z =50
A5 S B S WL A B R B ICL AR A 2, X AR
SIS B R T P HE B R AR 1 58 R U TR
. R, WA SCE A W R R AR R AR Y A2 TP L
JRFHE , XA R FRERIE MEA S R S TR ML 5
4.2 WEEHHBEER

R TR BERIL/ DA R RHBAL 5 R0, A
TR T A I R S % 7E N-Way-K-Shot {£55 ¢ & T, Co-
TEV-NoEntity Zf 458> 32 35 82 7 4 f2 & FE A 1547, T Co-
TEV-Entity 21 i) A SRR R BN S5 6 T SEAT 105 538X
HHATTEHAE. TR RINE 4 PR,

#4 FewRel 1.0 $ifidE b REETHRITIEN LK
Table 4 Comparison of whether the search methods
are included on the FewRel 1.0 dataset

¥ 5-Way 5-Way 10-Way 10-Way

1-Shot 5-Shot 1-Shot 5-Shot

CoTEV-NoEntity 95.60/-  96.00/-  92.60/- 94.20/-
CoTEV-Entity 97.80/- 97.20/- 93.40/- 95.00/-

FERAEREN EREZEERT S EAEER
BB X/ EA R ISE B 0. 8% 2. 2% HIPERELE T, X
RUERA WER RIS, SSROCR B A4S 5R.
7 FewRel 1. 0 BB 5 1 3L 8 45 3 71, CoTEV-Entity 44 1% 5-
Way 1-Shot i 5-Way 5-Shot $% & F 435Il tt, CoTEV-NoEntity
AT 2.2% F 1.2% ,7E 10-Way 1-Shot Fil 10-Way 5-Shot i%
BETHEL0.8% , itk & B CoTEV-Entity 41 SE3 T .11
PEREIR T, X i THECA D R BB g, 07 BT LA
SEB R U BB PP, R IR R AR A B A
XA SRR LU SRR R 24 FlME BN RE ) 75
CILEES
4.3 BHEWIERAEERSEE

AR A BIL] AT BT 2RI 6 R MR 2 R

SCAS R ] R, T L B B SR N3R5 B R, CoTEV-Verifier
(text-davinci-003 ) £ fili FJ text-davinci-003 188 H &K 5 /Y 5
.. CoTEV-Verifier ( GPT-3. 5-Turbo ) 2 {#i /i GPT-3. 5-Turbo
YE A BB 25 1 4% L. COTEV-NoVerifier 41 A0 & 14T 37 L K
WEFER S Mok, 3 H LK A AT AR — 3

F5 FewRell. 0 FHB4E [ SR KEBIHN BRI 56 5 1 1 Lh
Table 5 Comparison of different verification methods for
the fact verification module on the FewRell. 0 dataset

¥ 5-Way 5-Way 10-Way 10-Way

1-Shot 5-Shot 1-Shot 5-Shot

CoTEV-Verifier ( text-davinci-003) 97.60/- 97.10/- 93.00/- 94.80/-
CoTEV-Verifier( GPT-3. 5-Turbo) 97.80/- 97.20/- 93.40/- 95.00/-
CoTEV-NoVerifier 96.80/- 96.40/- 92.30/- 94.70/-

TR R BN, WH F LR IEAE S K CoTEV-Verifier
(GPT-3. 5-Turbo) 2 #l CoTEV-Verifier ( text-davinci-003 ) 219
RFRH#ATIIE N CoTEV-NoVerifier 41, 724 [F] % & T 417
HERTFT 1.1% F1 0. 8% . CoTEV-Verifier ( text-davinci-003)
SR T B AR IR B © i B 2 75 B I A
W , 33X T BE S AL IR BRAF IR B Y984 K. 1 CoTEV-Veri-
fier ( text-davinci-003 ) 21 #1 CoTEV-Verifier ( GPT-3. 5-Turbo)
HAYEERXT L W] LU 3R, 6 ] GPT-3. 5-Turbo 1 5 4 ME £ £
AR ELS ] text-davinei-003 B B kA H R HERRER T, Py
0.2% ~0.4% Z[0], B FH1E E A K, X AT BERS T B
R (RS F IR AP R B AR A 2 1Y), 8 18 2] text-davinci-003
BER B A B , IS A BE , 268 GPT-3. 5-Turbo 1 4 % ilE
AV 538

5 Z=BI5H

A TIEW] CoTEV Ji ik sUR: , 648 T — 120 il s sl
T A0 S N AR LA ZE AR A IERRIN|“2016 PDC World

#EAGEA]: On 2 January 2016 in the semi finals of the 2016 PDC
World Darts Championship,Gary Anderson hit a nine-dart finish to
defeat Jelle Klaasen 6-0 to reach his 3rd major final.

LS4k 2016 pde world darts championship

JBSEfk: gary anderson

LA )75 i I

FHIREIR:

The relationship is deduced by
analyzing the specific details
provided:Gary Anderson's
ninedart finish,the 6-0 victory
over Jelle Klaasen,and reaching
his third major final These facts
logically connect to conclude
that Anderson was a participant
in the 2016 PDC World Darts
Championship semi-finals.

| l CoTEV

IETES R

1.Subject entity "2016 PDC World
Darts Championship" refers to the
entity of a sports event in the
context.

2.0bject entity "Gary Anderson”
is the name of a darts player,
which refers to the entity of a
people in the context.
3.According to the context "hit a
nine-dart finish to defeat Jelle
Klaasen" indicates that "Gary
Anderson" defeated his opponent
in the "2016 PDC World Darts
Championship”. So,the relation
between subject entity "2016 PDC
‘World Datys Championship" and
object entity "Gary Anderson" is
"winner"

El5 CoTEV RHEI/HT

Fig.5 Case study of CoTEV
Darts Championship” 1 “ Gary Anderson” 2 [8] (] 3¢ & 7 &
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“winner” . 7F FewRel 1.0 {E&E d , L ZHR% “winner” gk
>k “winner of an event - do not use for awards, nor for wars or
battles” . ST, AUARAE I SEHT 89 LA B 30 A2 R i S 4R 55 D 42
INBITT e RERR AT LR 2 T 56 R AR 2 T
i “ participant” , % 5% £ 47 45 75 448 46 H B 12 b “ person,
group of people or organization (object) that actively takes/
took part in an event or process ( subject).”. MICFR ik 7]
VAF ) — 35 WK SEAR R SEARER T LR M AR/ 4L

TG b4 “ winner” W[ L B ## 54  participants” (¥ 1~ £8. X Fh
J7 R R Wi TR PR R A AR B AE e 2 T B R A SR AR
G EAMR B, B HAEAT B 75 X AR B 7 B 2R U )
SRER RN P F K15 6. CoTEV @i 754 BB 4 sEm 5|
ASEARFIE AR R R R K i3k e SCHE B AN AR R LA i
AN, RIS T ORUE S 5 A AR AR A o it AR AR R
AJFISR SR R SR AT A TE A G A SE IR SC R, B
B G RISOR 54 R 2 B ER IEA T8 SO, 18
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DT T BRI 0705 , H 0 R AP 7 o
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