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Performance and Challenges of InstructGPT in Named Entity Recognition

SUN Yu', YAN Hang', QIU Xipeng', WANG Ding’, MU Xiaofeng’, HUANG Xuanjing'
(1.School of Computer Science, Fudan University » Shanghai 200433, China;
2.Midea Al. Innovation Center, Foshan, Guangdong 528311, China)

Abstract: Currently, the research on Large Language Models (LLMs), such as InstructGPT, is primarily focused
on free-form generation tasks, while the exploration in structured extraction tasks has been overlooked. In order to
gain a deep understanding of LLLMs on structured extraction tasks, this paper analyzes InstructGPT’s performance
on named entity recognition (NER), one of the fundamental structured extraction tasks, in both zero-shot and few-
shot settings. To ensure the reliability of the findings, the experiments cover common and nested datasets from both
biomedical domain and general domain. The results demonstrate that InstructGPT's performance on zero-shot NER
achieves 11% to 56 % of the performance by a finetuned small-scaled model. To explore why InstructGPT struggles
with NER, this paper examines the outputs, finding invalid generation for 50% of them. Besides, the occurrence of
both "false-negative" and "false-positive" predictions makes it difficult to improve performance by only addressing
the invalid generation. Therefore, in addition to ensuring the validity of generated outputs, further research still
should focus on finding effective ways of using InstructGPT in this area.
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shot) [, KA i F A A W] LUF A 7R 303 2] (In
context Learning, ICL)™ ™ 5f & & 4k 4% (Chain-of-
Thought, COT)™ 7R k42 i Pt .
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(a) IR

3 A\ : Please identify Gene Entity from the given
sentence.

Sentence: Modification of dopamine D2 receptor
activity by pergolide in Parkinson ' s disease : an in vivo
study by PET .

Entity:

8 : dopamine D2 receptor

#\: Please identify Location, Person, Organization,
Miscellaneous Entity from the given sentence.

Sentence: Abdel-Rahman had said on Thursday he did
not think Saturday would be the date because it is the
Jewish sabbath .

Entity:

¥ : Person: Abdel-Rahman

Miscellaneous: Jewish

M52 5 %4 & A F & §9 Location . Person .
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(b) iR =

#y N\ : Please identify Gene Entity from the given
sentence. . Each entity type in a line, and use "," to
separate entities with same entity type. If no entity,
output None.

Sentence: Modification of dopamine D2 ...

Entity:

W : dopamine D2 receptor

#: Please identify Location, Person, Organization,
Miscellaneous Entity from the given sentence. Each
entity type in a line, and use "," to separate entities with
same entity type. If no entity, output None.

Sentence: Abdel-Rahman had said on Thursday ...
Entity:

W : Person: ...
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OrganizationSifk . SASEKRR[E BN SBTF, FP%
BRESEI, BRATEER &, WRIEFLE,
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I : Please identify Gene Entity from the given sentence.
Sentence: No mutation of the NRL gene was found in any of the
two families .

Entity: NRL gene.

Sentence: Modification of dopamine D2 receptor activity by
pergolide in Parkinson ' s disease : an in vivo study by PET .
Entity: dopamine D2 receptor

W : dopamine D2 receptor

¥ AN : Please identify Location, Person, Organization,
Miscellaneous Entity from the given sentence.

Sentence: Damascus denies aiding the rebels .

Entity: Location: Damascus

Sentence: Abdel-Rahman had said on Thursday he did not think
Saturday would be the date because it is the Jewish sabbath .
Entity:

W : Person: Abdel-Rahman

Miscellaneous: Jewish
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(2) B W K R AR B 0 B A 45 S AR )
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AR i 44 S AR U R R 1 1 T

A : Please identify Gene ...
Sentence: No mutation of the NRL gene ...
Entity: Neural retina-specific leucine protein is encoded by the

NRL gene. Therefore, NRL gene is a gene entity.

Sentence: Modification of dopamine D2 ...

Entity:

| : Dopamine receptor D2 is encoded by the DRD2 gene.
Therefore, dopamine D2 receptor is a gene entity.

#IA : Please identify Location ...

Sentence: : Damascus denies ...

Entity: Damascus is described by denies. Therefore, Damascus
is a Location entity.

Sentence: Abdel-Rahman had said on Thursday ...

Entity:

W : Abdel-Rahman is described by had said, he, think.
Therefore, Abdel-Rahman is a Person entity; Jewish is described
by sabbath. Therefore, Jewish is a Miscellaneous entity.
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“Sentence:”/“h] ;. "PHETF I AT FEORAT
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A SCAE = A B 2 Sk L O A 5 R0 38 FH 451 48
TRV A~ o 25 38 45088 1Y) i 44 S AR U B His 4R b AT
TEEE . WA R TAE A SCHAE 1000 400K
B EPEAL InstructGPT B9 2 B, 4 52 00 32 48 %0 4%
BF 1000 K, WE 2 m 4 . B SE e fd
A 738 43 1 F 2080 4
3.1 AR A U R AR

AR T BLURB el S04 5 h i =>4


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


78 H3C R

B

2024 4

Ak . o AR Vb 2E- 0 C R BHE (Bio-
Creative V Chemical-Disease Relation corpus)m] A
7 PubMed 4 % b A5 13 24 %% 9 (BC5CDR-disease) Fl
k2% (BCSCDR-chem) 52 44 (1 ) -, £ ¥ 1) 3 11 2% [
$2 & (Biocreative 11 Gene Mention, BC2GM)* % 4
ENALE T PubMed 2 (1 SE R FRvE
3.1.2  3E FH A R s 4R

AR SCHERE T YA %3 R 45 R E R 44 52
PPN EC A 4R b AR D S0 IS 2 P 3, X T
BESC R YR B AR SO T CoNLLO3M 4 5 & A
OntoNotes5!"™ 53R 42, Ho v OntoNotes5 38 45 74
HORER T ARECF 19 52 A S 00 5 ok T v SCBUE 4R L AR 3
i T MSRA™ %04 45 FI OntoNotesd™' ™ $ 41 45 .

Bt 22 Ah AR SR B T A FH 0 3 SR A i 44 5
PRI B 45 L 43 i ACE04M™ Fl ACE05™

3.2 ZR. InstructGPT £ A [E1% E 1A B s
LTRMBELHE?

AL B EAR ST InstructGPT 7ER 5 %
SR Ay 44 SRR T S RE . R 1 BR T
Wy 2 G RCR T () S B A5 L R 2 TER 3 iR
7 T 38 FH ST E S R i 22 S AR B 4R 1Y) S 5 4
o DA E B A SO A DR 1 A5 AT 10
ARG LRI RS R AR 5 IR 2
AP B T AR s A v 22 (191 70, 76,81, 3R 7R 76.8 4
1.1,

R1 EYEZTEHBENTELR . %0)
BC5CDR-disease BC5CDR-chem BC2GM
Pre. Rec. F, Pre. Rec. F, Pre. Rec. F,
TR R /DN A o 5 A AR
BioBERT
86.5 87.8 87.2 93.7 93.3 93.5 84.3 85.1 84.7
B EREAE ]
JE AR 3R
ZE M A 42 7R 53.15 29.4, 37.8, 59.7, 55.15, 57.3 30.44 26.3 28.2
ERE R TN
37.5 35.4, 36.4 42.0,4 62.510 50.3; 29.8, 41.2, 34.6,
RS S G R BIED
k=1 42.5, 32.9; 37.15 58.5¢ 59.8y; 59.1, 34.5 26.210 29.85
k=5
k=10 56.44, 41.0 47.44 72.3; 65.7; 68.815 37.15 31.15, 33.81,
58.1; 46.6; 51.7 72.5¢ 71.246 71.8; 35.2 31.9, 33.51
A BE (kA 7w BIEO
k=1 50.84, 7.013 12.34 83.9,3 21.55 34.14 38.4¢5 2.2; 4.1,
k=5
k=10 71.43; 41.5, 52%” 9033 58.837 71.24 52.51, 24.9,, 33.714
76.8,; 43.919 55.9; 93.0, 62.110 74.5, 56.1;5 37.5., 44.9,,
*2 ERNEHBENEEER AL Y0
CoNLIL03 OntoNotes5 MSRA OntoNotes4
Pre. Rec. F, Pre. Rec. F, Pre. Rec. F, Pre. Rec. F,
TR IR /N B ARE o 5 AR AR
RoBERTa
92.3 94.0 93.5 90.3 92.1 91.2 95.8 95.8 95.8 82.8 81.3 82.0
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s
CoNLL03 OntoNotes5 MSRA OntoNotes4
Pre. | Rec. | F, Pre. | Rec. F, Pre. | Rec. F, Pre. | Rec. | F,
EREA
JE iR S 4 A 33.4y5 | 29.505 | 31.2; | 13.4g | 8.455 | 10.34 | 37.85 | 53.31 | 44.2,; | 31.2, | 41.2,5 | 35.5s,
70.25 | 41.8,; | 52.4u | 36.95 | 8.7u | 18.25 | 46.415 | 45.35 | A7.75 | 37.05 | 38.3s | 37.6
R 3 2T (ks B
k=1 50.75 | 44.95 | 47.5: | 18.9y | 15.1, | 16.75 | 44.9, | 50.1, | 47.3, | 37.4s | 41.35, | 39.24
5:150 62.250 | 50.205 | 55.5, | 32.9: | 26.3s5 | 29.255 | 59.31 | 51.9, | 55.3: | 48.9s | 46.1s | 47.44
67.5,; | 57.5, | 62.1, | 39.49 | 31.1, | 34.7, | 63.6, | 58.0, | 60.65 | 53.7, | 48.05 | 50.7.,
S5 (k SR 6140
k=1 45.1, | 3005 | 36.00 | 21.65 | 16.5, | 18.6y | 43.95 | 19.3,s | 26.8, | 34.3; | 11.05 | 16.5
f:fo 55.000 | 70.41 | 6181 | 30.1s | 31.0s | 30.5. | 55.21 | 39.05 | 45.75 | 45.85 | 39.1y | 42.14
60.41; | 75.5: | 672 | 39.14 | 28.2,: | 32.8,5 | 55.8s | 39.615 | 46.31 | 53.05 | 48.95 | 50.93
x3 BERAMBHREIAHNEIELR TE D RE AR 2 2 B, InstructGPT FE D R AR 19 4=
CRAL: 70) WY R 2 AT I B 1 R BLA B T 51% ~80% i
ACE04 ACE05 PAREAL AT RE Ty o SR 15 (N 1A F] 10 A FE
Pre. | Rec. | F, | Pre. | Rec. | F. RS B4R TR A s T F AR,
- Gy BT +10.3 Rl +-41.6 BRI . (H2, U
BERT T Teeal — T T ais — R B YEEE TR F BT B SCE
PRI RET 252, X TR ERE 7 AR
i AT SR 4 0 2 4 H 4 5 2% L Tnstruct GPT e LA GE AT
yrpgqy 030 | 1560|2420 6030 | 070 16800 ek ST R A AT S U )L AN T R B
47.2; | 11.8; | 18.95 |55.7,7| 7.1, | 12.6; — BRI B3N, InstructGPT 7E 2R ) 125 27 40 36 %
e (kR IO P DA AR AERE R IR T R R s
k=1 43.1| 16.9, | 24.3, [ 42.9, | 15.7, | 23.0 3.2.2 it F Uk
;:50 01238 | 32.0. 1470 238 | 317 A7E 38 FH ATUS M A 48 S0 TR L R 4 A
529 | 27.6. 1363, 150,52 12660 | 315, SCXFEE T 1M RoBER T I 2Rk U () 25 5, 75
RETeT— iﬁfﬁ?ﬁ%ﬁﬁ@ﬁk%iﬁ%\i%?%ﬂﬁﬁ%i,ZIK?'CXHL
k=1 34,05 [19.95 [24.9,; | 31.415 [15.85, | 21.04 th@ﬁ‘BERZ ﬁ{”ﬂgﬂ%ﬂ%%%o‘ﬁﬂ;%%
K- De | Y-z | 2% [ ST as | 9.0z | 2P AR B A e 58 B 1Y SE 30 45 R, Nt R ATl R AR
k=10 42.87 130.019 35.205 | 44.05 |27.515 | 33.81 FAE PRI T Foo A FEAH SR 0l 3 L,
48.35 | 32.7, | 39.0, [51.5,, | 30.0, | 37.8, InstructGPT KRHEAE L F] 20 % ~ 56 ¥4 {8 A5 A1 i 1k
RE s TE IR B i 24 L R S EE B KRB IS B 2000 ~
3.2.1 YR 2E R 29 O TR B RS B PR BE . D3 A, AR SC R B, AR R R S

TEA W) B 2 UL AR SOW L T 00 BioBERT
TR R 25 . AR 2 B, InstructGPT
TEAE W B2 27 U R 2 L RE IR B 4100 ~ 61 26 Ui
BRI I . A SR LS R AL 7 R R A 27 2] ()
- BT M L ZE 2 08 Ak A 28l S A Y 4 I
P SR

A Al B LA 25 A A 4 s mT D) B 3 4R vk Be L Fy
FEIRE T 8.7, XREWREEABRERER
InstructGPT A Jit 5 m A% 2 Ak (%) i tb 6T 7 38 JH 950 35
SRR AT R o i S S Al IO 2 A 1
AN —E R EE T HERE .

TEDFEAR 2 ST B E T SO 0180 1 36
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TEH FL 24 LR BT 55 b, 1R S0 2 F R 4E i
(M BE AR - Y $E = T 14.4 T 24,8 FE I B A 44 5K
PRUUNAE 55 b 23 S5l 3 7 11,9 A 15,5, X il
FH AU TS AR 118 i B, 52 6 T L S A i T L S
PRI B A AR AN . HL s PR T B 2 S A fi & 1) 5
A B Z ) B A R ZL ) R OGRS BUR RN
READEERHESLRE ) . JF Hoiy T R 5 0 a1 45
SIS 2%, Sy 2 — € R R B HE BB R R B
{HA5 7 2 &, 7E B 1 #& 1, OntoNotes5 1Y 1
fe Il AL T A B P 4E . X2 H T OntoNotes5 A
11 A 2600, ik 2 7 HAb B ds 25 /9 3.4 380,
InstructGPTHE fif AR 2 28 5 i 4 280, TG T 5
KRB . e B 7 ka8 e i & S by L — 58
PR ESETT PR fE . X AT fE & T ACE04 fil ACE05
i B h A AR Z A8 AU Wb i o S RELAERE AY 1l
A B InstructGPT F A b5 SCHY 22 45 ok il B
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