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Abstract

In recent years, the advent of artificial intelligence
technologies, such as ChatGPT and other Large Language
Models (LLM), has illuminated the breakthroughs in natural
language understanding and generating. This article first

provides a brief overview of the important principles of Al,
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then explores its potential innovative applications in libraries,
showcasing related case studies. These include semantic
matching, topic auto-classification without training data,
organizing and extracting references, retrieval-augmented
response generation, and document similarity comparison.
Some of these cases have already been integrated into actual
services, while others are conceptually presented with a few
examples. We hope that these technologies will soon be widely
adopted in various library applications to meet the public's

expectations and needs for information services in the Al era.
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+ZFER - AREmLirE R T BIESRE
RAEHESENIIRER - LREREREE I ANBEBER
BSATEE (Artificial Intelligence, Al ) TEEKFEE - &
BRABSHIERELYN  FASEHEHE  ARBUMNER - &
AlE2022F11H30HOpenAl’AE]# =R ChatGPT A T E ZH 5 AR
% - LIRE#Microsoft Bing * Google Bard<5 18 = NI1E AR FRIIE
A HREREENNERK b - 2 - {5 BEHEH AW
REEE -

HRIEE—3RIRBEEENRBEEAGER  BEERE - AN}
FWOFEATEENEZRRE - ETHZENRMA - BRAITEESE
POREMEIRTEAR - R RMHBENES - EANESN - 82 & E
tb# EBIABERNEBEB R  JRMEA WS EESEPE
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BIHENEEER - BRIGEWEIEAER ( Retrieval Augmented
Generation ) ~ UEXHERLCE -
BELERA ALEKEARBENRES - ALADUDFES
ETHSHNER - FEEW—18  FEHAERRMNE RRZIEE
ZENEAET  LE—DTRABSERBIMRE - WEAREA
TEEZERNERENRBOERERRT -
BETRNASR  RABENBAIEZNAE@EEN  HEE2BRLE
MNER  RERZERKNVERE - AXEW - R 7IRHAIRZNH
HENEMIN - UHREHBERNESENRE  RHSEIES| -

A ATEZEEEW

MFEZEATEENEMN - 82  ®RA@E - Transformer
(ATHRPAKREIRRERE)  ZBDSRIES  HESENWSEME
MBI ERAR  BEFRRANE HFRBEHMNOT (BoH,
2021) -
1. RA@E

MEZEEEDE ( Vector Space Model, VSM ) 2& B EHR

E@ZEF A (Salton, 1989) - HigER (@ XEE ) 817

HWEERZ (AXEEENER)  HEAEEFW—EEE -
Mg EEEXHFPHHIRRE (Term Frequency, TF ) UK EZEE(E
AR HIREEAEIZ (Inverse Document Frequency, IDF ) /i
EME (TFXIDF) - HRZEENEE - HIbnBXHWERNES
HEMEFEZ - BEE—Em x nfERE - HhE—TastE—
BXH ME—3O=2RIEES—EEERE - KOEHRZAAI
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(cosine) - OJEtEEEMX A EMaE=HELE -

S—@BVSMRERRE - BIIRFERER - Bl " HHEE .
( one-hot encoding ) 7~ - TMEIEAmMERZE - BEREEG—
E#E  ZRREZEE LWERL  BHEFR0 - Al - HREZR S
EHRERA=E  BUs - &5 - EEF - AEBHERTE - 255
[1,0,0] ~ [0,1,0] - [0,0,1] - HEXZ : 1)EARREQDEWEHE - R
FEENERIT ; QRSEREBER L - REEM _2% - 7]
B —EREALIR ( MU1FRR) SfHIR (MU0ERR) - AEEE
FEERARS -

FHMEVSMERZEZNEE  ERERENFEZMBSEEN
®wE  EEAARREZRANRLE  EEAE#E @ MEEIE
MEAME - EMEAEALEBE ( vocabulary mismatch ) -
Blgn . "FEL R TRKZEL - UVSMESRE - EEMUERO -
It - £1990FA%h - BRERZRESIE ( Latent Semantic Indexing,
LSI) #IE %K (Deerwester, Dumais, Furnas, Landauer, &
Harshman, 1990) - HiZ AR M ENSIEE S # ( Singular Value
Decomposition, SVD ) 737% » #m x nBIZEEEAEER Hd x dRY
FEBME - Hbd < mEd < n - 7080 - EBRICHRAE - WWLUAIEE
Pzl BIEEE AR - a0 R

Conxn = Umxrzrxr(vnxr)T ~ mxdzdxd(and)T (1)
BRI (mE=E ) WE=1Jol S ERANERES 1 T B

B RREEDIELEEMEXSG (AZ2EEMEER ) BIHEE
E - WRERANIEL  EBREHEONXXH (F&)  WERYHEZR
B —#E - R 7R AR AL RERE - WELSAPR -
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BlhERCHEEE TERKE , S5RXH - HRERTES
C BRRLIRENRE (NEE ) TNERAN (1) FREERE
b - FRMAER —ERE  HRRAKIEBENUERE - £BE
b Y~ DIREBRIHERIVIERE - 1 X HAGAERED - IEERCHE
EREMEEBELCRER (HEER "#8FRZ), ~ "TXBEE,
MEEE)  HEBRESRIHL24895 -

1

111 0 07 [013. 0.02
333 0 ol [041. 007

4 4 4 0 0| [055. 009

555 0 0|~|068. 011 x[léA 905]

02 0 4 4| |015 —059 :

000 5 5 (007 —073

010 2 2! loo7 —029

Eit 2 W8

2 R T A [0.56 059 056 . 0.09 .0.09]
TR 012 —002 012 —0.69 —0.69
B H =R

Bl FEeerbrEssl

EELINA FPEBZIWAMEMERTE (FH) T (X
Z)  HEEEARXHLBENBERKREDHRS : T8=[5,0,0,0,0]£
T9=[0,4,5,0,0] - Rtz &M EEERZ AT cosineBLIERO ; (B
HREOEEREEEZER - MBS BRMUARENVIERE - 0

T

0.56 059 056 009 009 1" _ 1551 (63] (2)

T8 =[5 0 0 0 0]x 0.12 -0.02 0.12 -0.69 -0.69

T

0.56 0.59 0.56 0.09 0.09 —[518 052] (3)

0.12 -0.02 012 -0.69 -0.69

T9*=[0 4 5 0 0]x
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RlegmEmaEsEmET8*=[2.81, 0.63] ~ T9*=[5.18, 0.52] -
HcosineBIESE0.99 - RNHRTSATIBRE —EEHM R
HERE - B,  ERFLVEREMBBRENGDE @ AIHHE
BRADE -

—fEEE (XEXD - B= ) WRABE - 0] ER@EHE
BEEMS - NE2 - HCEENERZEAZRE - oSN Li&H
MR O EERIRAL _ MRAmERINEE - AN NHRRACDERE 21
R ES ERERR - IR - AMXHRBEHRNL - OB
BB E - B (transform ) EBRARE - MILRAGERE
REBENESE !

EBEKXE =(1,0,0,0,0) <= (-0.28, -0.26)
BE=E% =(0,1,0,0,0)<=>(-0.17, -0.12)
EEKE =(0,0,1,0,0)<=>(-0.31, -0.29)
BEFIBE =(0,0,0,1,0)<=>(0.33, 0.34)
BATIR =(0,0,0,0,1)<=>(0.36, 0.28)
FEEA S EmESSTHEEE  BERA (2)3 (3)8
“#mE ; TEERFENTAZEHOEHA  SEHEUN_#E
HERL -
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1 1 1 0 0
3 3 3 0 0
4 4 4 0 0
AR
0 0 0 5 5 Test Input:
[5, @, @, o, @],
0 10 2 2 [e, 4, 5, 0, o],
® [0, o, @, 5, @],
J-0. [e, 0, 8, 0, 3]

Target Actual
Output: Output:

- 1| [ 11, [ e.9354 ]
tanky  tanh 1| [1], [ e.9525 ]
0.97,-0.84 1 [-1], [-8.9166 ]
\ / 1| [-1] [-2.8322 ]
.193 -1output
-1
tanh
Output Layer an - 1

B2 ZRMCHEENSE  URBLsNEEEO0E BN _#NEREDE

2. Transformer ( & AREEIRZZIZUE )

FHRBEAERA  MEBROSARAR  ReEEBEEREENR
B ZEE - T BREEEHENERER  JUEREZHA TR
20 - IR~ NIEMARREARNEHUREAEE -

2017 Vaswani et al. (2017) 12H T Transformer#z 21528
(encoder-decoder ) S A @RI REMLSHBIEE  NE
3- HEAUMFTESEHENRIERERMMKE (long-distance
dependency ) E’\Jﬁﬁi,’%jﬂ%%ﬂ ( self-attention ) - R HEZEE
PR ERYIERAA4E (recurrent neural network ) - TMEBARE
SRS - R T BRRIAENRA -
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Transformer®Z EF & ( multi-head attention ) HR
BEENBRNEHREENES KT - HESEIENEIRARERE
[ FINBREENETIEEREAHZEENZFRAERZNENR
RMIE T XINER - BNAEAZATIEAEPRARNEFM
LB 7T HEBLE ( Coreference Resolution ) RIRSES -

BT BEHEZEITENESE - TransformeriZiEAByte Pair
Encoding ( BPE ) BRFEAZHEAWEAKRIFEE - SIAMER
W2 EREEWIEREIERE - ZRAlayer normalization&residual
connectionPUBER BN BB URNIBEY - BiREB LA
R MEZBSEMBEER L - SERIFHIMR -

Output
Probabilities

Add & Norm

[ Add & Norm -
fessign Multi-Head
Feed Attention
Forward Nx
Nx Add & Norm
Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
A 73 A )
| Y & —
Positional A f Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs

(shifted right)
B3 TransformerZtg ( L& : Vaswani et al. (2017) )
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w

=Lt
HELEABSERENERES  AFEEE —EERNESE
A (language model ) - MMBIEERMAItEFFE (tIRIZEL -
3-EZZ100 20005 KE )  BEEEMNMEF N —EFAEAW
IREFHER
P(w(t+1) | w(t), w(t-1), ..., w(l)) )
Bl - EEEEIEME L "mao zhuo lao shu . TOEZE KA
— @ "HHEE 2% THNREEEREZZRTS

P(EE | Z I ) > P(H| & & #H (5)
MEMKEREH - EERFESWEREL - "HIEZE ) 6 "HiE
T, BARANEER - TREGHRRSAZEER  RE2HEY
SIER0T -

EBEUESRENERE  WAFESEE (language
modeling ) - AMESEHEBERBEMISHE - B " A5 H —1E
FRNEEEE | LSMSER - DEBNEC=(GRY, B8, #E B
B, BER) 6 - AL ( REFS ) BORERE BRI AR L O (B 3#) S
BEH%E . BREBMRAE "&AMAMGET . (maximum likelihood
estimation ) /& :

P(Bk|3H) = P(3HBE) / P(3H) = 1/2=0.5 (6)
P(F|58) = P(3EFF) / P(BH) = 1/2=0.5 (7)
Z8E RAECHITIR2K - Mk - WHESIHIRIK - BZ

IRIFHER
P(k|53) = PGOBk) / PG = 0/2=10.0 (8)
P(GEM) = P(OFE) / P(JF) = 0/2=0.0 9)
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MENCaEE, AF)MBWEEE R0 - ARMME LB EERNECT
HIRME - MEZ - AEHRAZIRLRNESERE LT 8EL
(okk, F)NFET - BEFE L - FMECTFAEHELUMER (O, 18
)  R—RESES LOEZATZEENEIR -

BABHRNFTEANY  HRBEARBEENFARELSR
( discrete space word representation ) - 7RED#&SE « 30 - Bk
B-F i EEFRATZTAENER (NEFAVSMER
%) BRECMREEEE  BIRERDRANTE - i
PULETERHFH R -

BERLI - HEKERZBSHEIUN2000FE LA HIE T (Bengio,
Ducharme, Vincent, & Jauvi, 2003) - EEZEZ@AWlnHEE
HREV(w)RR  MEIBEFHESNEEZEEZH LW —EE -
IhiE R EEEBNFHEKRERSI ( continuous space word
representation ) - TRENEARIEIR A QS AL - SWEKERESE
BfENESETE VO EEEEE A LRVEe) « VNS
ABRVER) - MVEE)ZELNRVER) - Ama AR #EREERED
AFENFESE -

MEANESIFIR - BEFRUME _#EEPEREERE
M—3 - BIlSREEHER(-1.1, 0.8) BN I ERE(-0.9, 1.0) -
Bh(1.2, -L1)EBGIRER(L.L, -0.8) - MkIbEEE - AREEKIERAM (3
Bk, WE)EARSHEEE (HIN0.45) - MEBREFREN(ITEE,
F) o EEE T E PR EEERE (AIM0.35) - MABER
07 - MEBRAIEAES - WERAEEL - BOUEE - F(EN  =2H)E
LR EREERRE B IFEE A aFEHIR -
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EENEBEETEERERFANBDERTE  BETERNER
RN HEEERFAAZSRENEE , MEZBMCRAEHWE
g oY "BEUEERARteE ) WRESS  TEIRAD
SN -

BB MTETRABRE  RTESETHEUE
5 ERREAFEENBEGN Lot AEERT - JIAE @
BRENTRAEE (HHFEIHREE - pre-trained model ) - o]
Do =aE MBI EREETHA (fine-tuning ) EHA

¥(-019, 1.0)

28
(@)

(-1.1,0.8) -

\ §E(1.1,-0.8)

o< \ OEJE(lz -1.1)
#(-0.8, -1.1) Eq: 7£(0.9,-1.3)
(0.8,-1.2)

B4 #E_@EBEEEPRRAFARNEEGZIEER

Transformer2 — A2 BESHEENERZEE - UK SWE
REBERBBEANIIRER - SMERNBMATS - MACRE@
ANEREBRENRADE - RKAKRWANZER © TransformerfV 4R
#RGooglefk AR =NIE A SHIBERT ( Bidirectional Encoder
Representations from Transformer ) - MEZIEEEHOpenAlERHA
BERERXFRGPT ( Generative Pretrained Transformer) -
BIEE R A 7 Transformerf—=284% - BERTIRGPTHL & % & b

41



AV

‘X

ERChatGPTIRA B S ERF

42

REFHE]RA D EE RS BEZMABFEIREBSEE ( Large
Language Model - LLM ) -

BRIEZ SN - RBE ~ &4 - REBUEH O LIRE DB A @SR
= IRESENMESE—E  MAZSLBEERNATIEZRE - 4l
MOpenAlTE2023FIR EELGPT-4V(ision) - TIIEE#ER -
HEUXFERE R - BIZRNRMUERS -

2 ZHIRTR

RETANRS - BREAAWT -
1. Rty

ERRAIRESREBERT - BABMTIARASentenceBERT -
o UZ BRI  BUNET NFERAES EEAEREMNRRAY
% - W : B - 28%F - UR1IAESFAEH -

&1 HEESHERENBIF
S1="%mJLF! MEARERE - FH)LFEWIL?"
S2 ="FAVNZIE | thRABER : HAVZEFEME 2"
= "ERR2BATRP - SEESEHANERARE - A5 RAAIEFK
BLRE MR
S4="EHEP - SEMRIBIEMNOHE - BRERMERFBETH - BIREZHRE
ol NSIES N ENEENE
= "ERR2BATHP - SERIHEFHUSHERRE - A RFAHHRK
BZREAT P

BB Bh (KB aEREFAUREFE ) - FT8EE
ORI ZERELE - ERUWR2 -
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FR2 DFHEEEEAESEGFRIAEMELR

S1 S2 S3 S4 S5
S1 1.0 | 0.3824 | 0.0192 | 0.0370 | 0.0187
S2 | 0.3824 1.0 |0.0182|0.0351 | 0.0177
S3 | 0.0192 | 0.0182 1.0 |0.6533 | 0.7248
S4 1 0.0370 | 0.0351 | 0.6533 1.0 | 0.4837
S5 10.0187 | 0.0177 | 0.7248 | 0.4837 1.0

MUBRABE - FIEER IR ZERELE - BUBLRS -

#=3 #EFSentenceBERT#ETEELLEER
import numpy as np
from sklearn.metrics import pairwise
from sentence_transformers import SentenceTransformer

sentences = [S1, S2, S3, S4, S5]

model = SentenceTransformer('DMetaSoul/sbert-chinese-general-v2')

embeddings = model.encode(sentences) #{&£ F SentenceBERT F4 embedding [@=
distances = pairwise.pairwise distances(embeddings, metric='cosine')

print( np.around((1.0 - distances), decimals=4) )

HAERMTRAFIR -

=4 DmABSLE R ES AT RIECESR
S1 S2 S3 S4 S5

SI| 1.0 |0.9280 | 0.5534 | 0.5467 | 0.5612
S2(0.9280| 1.0 |0.5726|0.5728 | 0.5618
S3|0.5534 | 0.5726 | 1.0 |0.8831 | 0.8487
S4 | 0.5467 | 0.5728 [ 0.8831| 1.0 |0.8209
S5|0.5612 | 0.5618 | 0.8487 | 0.8209 | 1.0
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olDIEL - SIIRS2AZFEEFER - (BFHHUEER0.3824
MR#FERBEERERNXT ;| EERA@EHELEE0.9280 - %
1.0 - MEEHESWESALUE - SSIRS4Z B 7 E IR ED
MWEBRHZNE - MS3ASSTE—%  RE—EEBLATINER -
—EERIVAEEVNSANESLE - MEIFFAENEERLA
@ - BRUFEMLUEMS - SSEESAEALMRS3 - B2 A EHER ;
MLBRARENHBLUEMS - SALLSSEMREIRS3 - E2HFIBERN
R - ILPIBRAIRITERRESLY - BEHEZ -
2. EENEE

BRYBBEBRAMOEETHERILE S oI ERAARESE
HIChatGPTRETETRINER - EISEFGPT-4ETHENIRTX
F (gs—EmALmLgEs)) -
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ETZE 15 BREFHIFIE

1. Heimas 2. Bh MRS
3. BHEETFE ;4 (1
5. TRBARERY ; 6. HELBIRE
7. ShNBEE 8. FRETEE
9. EEEERY 10. BEmB#

S REEE 12. BhkE¥

13. KER; 14. /858

15. B8
RERBE—AHRENEE  HES L
ERRET - HERBRESENEEER
% DR TERENTERS - ETAU
FEWEE - —ABZE PRI —ER
o EZAZEBBAERERL -

BRI Z 4N - thiA B E R ERIP I HED
8% (DCC )

HELER B json BXEL - 2EWE
BIIER - £—ESBINPEMA course
ERAMRAIRS - domain 2 LH 15 R
B —  score BAPIRIEEALRBEN
BOREE - EO0EESES 13 10 9
10 &S @ 1 P&E - MEZESIINE
LN E HAEE - RZE5 domain 2L
v DCC" -

gl
A : title: EAXRNE
i

il
{
title: "EAR A",

domain: "1. M AE",

}s
{
title: "EAR S E",

domain: "2. B SR AE",
score: 9

b

{
title: "EARSJE",

domain: "5, T /REIFEEEEE"
score: 8

title: "EARHE"

DCC: "531 SH &,
score: 10

H
I

A HAMBAR REHE json B
B LENT - EthERAZRE L -

B5 FBGPT-4ETHBEHHEIRNT (B2WARBHEA )

e
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"tlﬂe" ||'<X§§§|u
"domain": "9. E%ﬁ",
"score": 8

"title": "EX %E'"

"domain": "10. anﬁ",

"score": 10

"title": "EEE",

"domain": "11. FKILEF",

"score": 9

itle". "EEEY,
"DCC": "613.2 EE&",
"score": 10

CNRHE =AEZAEGPT-4WAERNES -

{
"title": "EFAIRER",
"domain": "3. EEHEEATE
T,
"score": 9
’
{ ]
"title": "B FURER",
"domain": "6. EFEHE
R,
"score": 8

H

s

—

[

"title": u—/\ ﬂ ﬁf’iu

"DCC": "025 AEFHIBER

"score": 10

}
]

{
"ide": "HEHE",

"domain": "11. %Eﬁlﬁ",
"score": 10

{
"title": "WNRHA",

"DCC": "372.21 R#

"score": 10

6 GPT-4RBIEMOBREMTHRNEBDEER

RS - Ff7

RIER Y B

EFEMHE TS HAI1SERE =

B URSEERERHERN (AREZELIN008 ) MRRIDE

R E+E
BB - BEGPT-4pINE

g0 4#% (DDC) -
- KBAL®RE  GPT-4EBEE
miZE#BDDCH 4R

E1F

( multi-class ) D BEFFPTERVEMET -

https://www.librarything.com/mds/ - thi&:2 7 GPT-4f 1
EN RN F - T2 EZERGPT-42EH

BRI $E5E
FNEEAES] -

EIEHE - +#

BARFEATE R LUK BEERY

ENZE
N

/\+
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TENEFE 2% : https://chat.openai.com/
share/87143dfa-bbd4-4650-9271-a6321f776c3d - tL¥&E
o . BIEDDC#READCC - GPT-4NRES M EMEN - B
HEADDC - MEEERESZBOAS - BRGPT-4BHEAEE
JEEEAK -

3. Ef#EE
SEZENEIE  ORHESZRAOEMOIF -

BEEB

GPT-4 - REBFEMIETR  RoIREENSEEEPNEN - 7
BRENERNEZE - S#HWET7AHR -
User: User:
BERE—RSEER HRL FE RS-
1SiEm - BT (2020 ) BEHEIME BRUE LhRE &8 HErE - -ERE-

FHEERNBREERR  -WEE
RIEAE FZEEE - 57(3) » 355-378 © doi:
10.6120/J0EMLS.202011_57(3).0048.

RS.CM [Yang Te-Lun, & Tseng,
Yuen-Hsien. (2020). Development and
evaluation of emotional conversation
systembasedonautomatedtext
generation. Journal of Educational Media
& Library Sciences, 57(3), 355-378. doi:
10.6120/JoEMLS.202011_57(3).0048.
RS.CM (in Chinese) ]
FEEIE (2018 ) BIRA TEEZBERE
13RO - 18 8 https://portal.stpi.narl.
org.tw/index/article/10418

[[Lai, ZhiYuan] (2018). [Guo ji ren gong zhi hui
zheng ce tui dong xian kuang]. Retrieved
from https:/portal.stpi.narl.org.tw/index/
article/10418 (in Chinese) ]
Allcott, H., & Gentzkow, M. (2017). Social
media and fake news in the 2016 election.
Journal of Economic Perspectives, 31(2),
211-236. doi: 10.1257/jep.31.2.211
Brown, T. B., Mann, B., Ryder, N., Subbiah,
M., Kaplan, J., Dhariwal, P., ... Amodei,
D. (2020). Language models are few-shot
learners. Retrieved from https://arxiv.org/
abs/2005.14165
ByteDance. (2019). WSDM - Fake news
classification. Retrieved from https://

B json BHEWL - AREMBRAENF -

ChatGPT:

DT ERBANEREENSEEE M
json HETVEAIL ¢

[

"EE" 5TER - BTE

"RE" "RERNEXTERE
FREOTE RS A8 214,

"BREE" "HEENAREE
%Vl’

"HAREE": "2020",

"EH "57(3)",

"REIRE": 355",

n%%:gﬁ%nz "378"

"EE": ESE"
"BE" ERATEBEERRE)

OB xR H®H OB ™
"https://portal.stpi.narl.org.tw/index/article/10
418",

I,

"HAREE": "2018",
"EE": null,
"EEYAE": null,
"EEERE" null
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www.kaggle.com/c/fake-news-pairclassification-
challenge/

Conroy, N. K., Rubin, V. L., & Chen, Y. (2015).
Automatic deception detection: Methods

for finding fake news. In Proceedings

of the Association for Information

Science and Technology (pp. 1-4). St.

Louis, MO: Association for Information

Science & Technology. doi: 10.1002/

pra2.2015.145052010082

P EZ2HHATIFRX Y PDF 1 - R 22 Z BRIER
DXF

FEEEAXRSEER?
AERE—RFRIILR -

ChatGPT:
MIERENT - ROMFITHSEEER

I.

BB~ BT (2020 ) BEHFEFEH
EEMAIBEREERR - ABEEREEEE
2 . 5703 355-378  »  doi:
10.6120/JoEMLS.202011_57(3).0048. RS.CM
1

FEIR( 2018 B A TEEHEREHIR -
Loy =]
https://portal.stpi.narl.org.tw/index/article/1041
8&#8203;" oaicite: {"number":2,"invalid_reaso
n":"Malformed citation [ [Lai, ZhiYuan]
(2018). [Guo ji ren gong zhi hui zheng ce tui

dong  xian  kuang].  Retrieved from
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