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Reference consultation is an important service provided by
libraries to their readers, and the service mode has gradually changed
from traditional counter consultation to online synchronous or non-
synchronous mode, and even developed to cross-library cooperation for
online joint reference consultation. With the great progress of artificial
intelligence, deep learning and natural language technology, the
conversation robot technology is also getting mature. Many real-time
interactive software platforms have released Application Programming
Interfaces (APIs) to facilitate developers to connect to their own
platforms to provide conversational consultation services. However, in
practice, some Chatbots are unable to accurately recognize the user’s
intent, so they restrict the user’s questions to help the system understand
the purpose of the user’s query and search for the corresponding
response results. This paper endeavors to address this challenge by
amassing a corpus of reference consulting question and answer sets
for comprehensive training and learning purposes. By extracting
vocabulary features and re-establishing clusters, our aim is to refine
the system’s ability to analyze and recognize the intent behind reader
queries accurately. Ultimately, this will empower us to furnish readers
with a more precise prediction of their query intent, paving the way for
the development of an intelligent reference consultation robot poised to

cater adeptly to their informational needs in the future.
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“Za (i FHRZ AL B4 o question ~ answer ~ category =iz 1 E ML iy 58
i A HEEZETR BN B A SRR - (AR 451
BN EEE T IR E = EfA & RE -

SINTEEARSC A AGERS % - FTDISEER T RRE ) B [0, 2 REEE
SEfEIAYREN - W H RS TR ) B T SERAEEEEE , 2 EIAVETE
Rk (RER2) - BA RE&EFEMEATEEE RMAEE - REHMIE
RERTl&@ sy Ry LRSI R - FREEmFR ~ B ~ il - & - HR - 7%~ =2
EHIE Fei8 N PR AY - ARIZ P AR SE RV I - SR L HAV5E
fgE (a0 : (/e ~ k... ) FREERLHATRAEERE (20 ¢ BHE - BE
JEE--e) 0 iR EER A SR E A -

FHYNHFEHERES RER MR E RAVEERE M I7E » Bl -
N-gram ( Majumder, Mitra, & Chaudhuri 2002 ) ~ “FEalfE=2 D) R SR 36 45
ffr (co-occurrence analysis ) (Jiao, Liu, & Jia, 2007 ) 5 » a] DLE—204Z
i E B 2 R LR IR S - (EmEsRE TE T A
RGBSR UMY E B FEE - BBIRER - S 2 (word-level ) HYyEE
RF4H (bigram) - fE4EE TSR DLCHEIREE A 7 7A1% - AT DUSFIIR
SERR AR R[] PR H AR RS - S SFTR -

i T RSB RHETTRE R AN - SRR R e s R
BE - AR MRS BREVEE R E O ESRE R EAERE
sAEE EA CGEE) AR ZEE—BF o E R AR ENRE
sERHEE R - SEFEESERI R T category (PRI MO HUATE AR
B EARE - R M ESEREEEE T F LRSS ) WoREER
i MR EEAMH O 2% - B gR&EE RS ER ST
RESARIE > (S-S EEE T, BRI -

FIpEUR T EAMEE ) SR ERNE S EAZESER - TF-
IDFHEHY EE SRR F Ry (M 5) 2 RRGHEGS) 1 & » FRESIB IR RLDL K (A 65
SEAMP R E AR B W R A - BUR T AT A o
e AR 7 BUET0% DL EAYE R R EORE - HIEA 5
BHERE (BE "RE (EESR%) o - "TEENE, - TERRK
By ) PRI S LR R RE N ) A GE R B F A ] DUE B A AHEIATER
MEE > KRSEtEEGEEN [ (HES ) WEERED -

(Z) FFREE I FRRRIE
AR g —(E ) TR R EE RN R/ N TFsk , (token) F
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PRZRE ~ EaE5E | EEEE RIS PSR A G S NEE B o T 2 5T
%2
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Lnfe] R
Qe B
AR anfa
AILL SME
pulog=c0]
20Me {558
Lfe] BRIE
BH A
R EEE
aJLA £
DRSS ZHS
R gifE
AL fEE
2E 7L
EEE 25
Le] HBE
{58 EEE
e fEF8
2 =2t
A &L
o] 20 40 60 80 100 120 140

El5 &% (word) EXAIbigramRBHEETRIRE

F o ARERIRA IRFA B AGE S AR - WP SUREINS © B
EMERE R A EE (&) BN HEEEAE S EnEENE—
A o AR E B tp IRAMTAI A o Je ST B el R NAH T 28 Ckip Tagger il 5
BB DU A B BARRE - P8RS o S SO T R A ] A
ST E > B EREYE, (named entity recognition, NER ) IHEE » BE
SRR SRR A A E RS 0 1B SRS B SR R R IERE T o By
THEEETEGER - R ERMRE  BIESIEE D R R
AR HHBINFEA 0 A Ckip Taggerlraa g5y H 517 8 2 1 DAsR (L Eram 45
SRHVIERENE o AT DMERERIEY TREEH 534 F » SofEFH CkipTaggersff & 58
WHEERY T RERE ) (T B se B S AT - F A TR-IDFE 55
WS DI R+ AR B IEEEE L > §{% 57 AL Transformers ~ K-Means L
KDBSCAN =fd /5 A%y "R | #BEITEN BB (FRAAES: T
*E ) BT EE O BEEEARIE - R Rk A Ry S HE R AL R S T
EREHEERE -

FHIA HR SO R BB AR Z 5y T gk i IR A B8k i A o 2
Fit DA 8] 25 87 16 SCAR Hh o B B I e AL 1 % ) V1) 21 4 {1 22 4 B ] B0
& 0 SRR R YR EE o AR /DI E R A R B RS ARE IR A
22 NEA{E L (Augello, Pilato, Vassallo, & Gaglio, 2009; Hussain & Athula,
2018) - HAMHEERZERES 2B REELEETHIFE - FEAE L
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BRI RS ER A E &5 ([S8F)
6] © A feTHipE e A 2 HH - EEE

HEE fE] 6] Ll

1.0000  4rfa] s [ 45 A 2 Al (fEEER)
0.8870  4TIfe] JFEE 4(E ? fEEHEE

0.8870  4TIfe] HFEE 4 ? False (A 4H)
0.8870  4TIfe] HFEE 4(E ? EE i

0.8870  4TIfe] HFEE 4(E ? il

0.8721  Jfel Pkst [EI5 (L 2 fel0F mTDA WREE (5 2 E(E

0.8367 4n{n] 4EfE [EIZF ? False (&R77%5)
0.8367 4N{n] 4EfE [EIZ ? 5

0.8082 [E[ZF FILL GEfE U5 7 5 40 EE M M 7 (EF - BEKIEY
0.7969  FEMH An{n] ¥rEE 4 fE 2 ] =5 B i el A T e
0.7963  AN{n] JHEE 4HfE 2 False ([&AR77%5)
0.7963  4Ife] HFEE &fE ? e

0.7883 S Y{n JpEH 4E(E 7 fERe T

0.7575  4n{a] HEE G U ? B

0.7226  F WNfal £ 4% I ¥R [ (2 N BEREEE K fE R RS

0.7180 AOfil HHEE BT MR{S 7 FIRE WILA WHEE 41 fEEE
B 7 (HIE £ O WAL T S R 4818 2

0.7025 A 5% M) PHEE A 2 EEEE

S2ETHE EE{%% (RES ~ RN PRV IE » R H Rk
BRI ~ B~ R RO RS SR S RE S - S A
e f%éﬁ%ﬁl%ﬂ@@f LB s 7R SE R R -
HERMEBESWEN EEEE A LR ER YT g S HrE
H > Pt BUE S N-gram$se X {248 H €8 sl o B E RN T
i WE6FIE TRy THAE, ~ AR, ~ TEIEE ) B T A
T R Ss e o (HELEEE LGSR - LB - SO E A
TREEE ) ARE AR SRR - ST s S Y e A L B R A
BWAEETFHZ T o MILEEE T RS T SR 5 SR
fEoE (s T o~ Ty FrEZRIEERE - HRECR % H % s
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P BATMBRERENRE RO B EERS TEEEEEAE, (A
[B7) ° FEEATICE BT RS R AR > s CAEEISREER R E L
PRIV AERERS -

FEFTSRAENE A SN T8, 8" oE ) &f kb s
CkipTagger T.EL#E{ T Bz (word segmentation ) 7% » FFl|FTF-IDFE
BUA S s T E EAR AV IR ST R > SRR GE A T P EE 2
SRR JREIFERE L o AMETF-IDFEE S IREES » IR SRS
R SR e ) 22 R T IR RE e BEEE AR A AR E s
ELAE AT BH $8 56 17) B SO EA TR AT » JRBIEE HH a E 22 M U R B
HAME M ERE R E ST RS -
(=) EER 8/ 2 BEE LD

B TEEAMHEREERY "ME, BT WP ER
=rEEAREMER A ETEES » 575 Transformers Y BERT 7345
FERIEA 2y BEE E AR K-Means AIDBSCANETE/EHIE - B4R ME
R & EEEE s B A BV R AR A RER (07 s

@ Show POS tagging

ERlna) o) fEHo) * commacateGorY) TRcob) ZENa) Emca) |Hwvo Ao Flvo| 7 (Questioncatecory)
Bng by ALnva TTBo) Evew FHvo BEFna EFna "m 7 (QUESTIONCATEGORY)
Bffinag Bl 2%F0 Bo [Evew 8o | ? uesTioncaTEGORY)

E6 EREENFAILIRRR BRI E 5

_id: "5f714dea3cd@e4279c275ec4”
LibraryName: "Bir &2 EESE"
ID: "286"
Questlon
Answer:
Category: Eﬁa*{mﬁ?&

Keyword: "["#:&="

RelatedQ: [ #EFILUESE?", "OEHEE?"," HEFALEFESESHES?"," 88

E7 #$515RREMABEAIEREZ &5

mzagw THEAEETEASERSEEA -
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il
E

AR 2R IR A 2 A RS MR R T S AT 2 AT

¢

%4748 (multi-class classification ) [IREAVERE Z4 (FlSizER) - B
JEFH201 84 5 #6 & ANLPIGEHE T H A & 1B 2R B AYBERTE A ¥
SR B RHETERETE - B R R G M E SR E T o Bl B HYIE
ANEESR A {E 5 R By e 2 TERENE o AR BRE L
K-MeansfIDBSCANEEz 1 » A R B S eERHF A it b
Y CkipTagger T 2T /75 R > Wi TF-IDFEE s infE - 25
()~ (@A) > FEEERER "HE, NEHAE  SXESEHAE
%5y 35 K-MeansFIDBSCANETT 73 BEAYE(E (Ester et al., 1996;
Rong, Yan, & Guo, 2004 ) - Bz & B ERRNETHEEAESH)
FFAd

TF = tfit, d) (1)

. B 1+N
idf(z, D) = log (T(I,D)> +1 )
TF IDF = tf idfit, d, D) = 1fit, d) x idf(t, d) 3)

HBYITERRMLL TER LR EE > ZEE? ) R
FEGER R (o BraS SRy R4 ~ R5FIFK6) - #EHBERTIARIE M 477
SETEIRIES SRR > nIS 2B A A RARY A By T AR R P AERE R, o
PESERI N A ITESCR (R4A)) > BRI R RS HE A B s
5 > FRoNELRZ R E IEAHRE AT SCAE (5 EE24% 5 [fiK-MeansFIDBSCAN
HELDES RS R > HE B SRS 55 5 S EE A67%M147% »
W12 E ER 4 B 22 BERTHAR > [ 6) 88 i 4 JA 45 B e 2= i K-Means il
DBSCANHY /3 BE&ERELAT o (AN — 0 3 AT BT B SR B P N AHRR RV 58
ek RIlAl 53E <E BERTAS Y 4345 FEHI AT A AH BE s Eoteh B ] A el s )
ZRHAEAR S - AHEZ T > & #BK-MeansfIDBSCANHETT 73 BE4S
A MHBERER G > HR A 2 R L AERA Y > R A5 K-Means (]
DBSCANEEEE M EF M A AR B AUl #1753 B > P DA a] S8 35 45 LE 1
BB RME A ASE RS R G 2GRN > B s e AR BRI K 2R
EUREREL ) - "T85 5 T TR > FUE s AT E R [E
e »
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fEBATransformers;BEE ZEFH PEHER — LMD "ERLEHT
BE > ZEEHR? , BH

VEELE Transformers
ERE Tyl Lyl {5 P A B e

g%ﬁ’%/iﬁ%ﬂzgﬁ% 17{#

SR AR B S FEELI - 4/ 17 = 02353
BB LB B A B (22 EARREIE - BT ?
sERHED] ARSI BB B 2
LRTAEE L BT 2B 7
LA b BT 2B 7
BRI ) AR RSB o B SRR FAOECHT < 13/ 17 = 0.7647
B B B SR R A R AR - T 2
HISB RG] FRANEEB RO TS 2
Bl 2 S DA PR e 2
A T A (TS AR 2
it [RAIES ] B ANESRATS - /ERE
SRR IR 2
AT A T A 2
SRR I ?
SRAH R 2
A AT T AEE 2
AT I A 1 A e 2

2B5E A BRI EE 2B E
LIGMENS 2

EHEEAAEEE - B0 o DR HEERE ?
EARV AR EAMEL D TERRAER Y  BFRE  ZEEW,
HRE &R T HANPARR > 2 LEARREZTHERR > EE 8
BB U R R) 0 HOIE R AR F) R A o

LA TR B EE > REEW ? , KENEE
BEEE o DIPK-Meansiy 73 BESUREEDBSCANYY - HL i & 39 (80 (5 H
Transformers 1 YBERTHA! - [EANHE I & s BR4E R - DL T B E EEBHEF
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EFRAK-Means BREZRESBHHER27TON I BHHER — URED
FEREHRARE  ZEER? , B

VHELE K-Means
ERE =yl Cluster 4
Frlgitee il 2 &8 30{#

THEE

B[ A MBS RL S FTE SEEE MHYEERT : 20/30 = 0.6667

A E AR ELAERR Y EERCEEE R AR L HARAEE - KR
st EE B ? ZAn e R 2

FHEIRE > RSB ER B ERERA
2 R SEEER - B

CECHSME ) B o R HTEAEAR LHAREE ?

AR A ERURES b HEFR AR
T BT 2

Ry AE2R ERAE] TEAR ) HYE 2 BAOEA TR ?
Ry AE2R EARAE] TEAR ) AYE ? BRAOEAR TR ?
R ERAENE - % TR ?

FylE S ERGRRREUR TR o AEEAR Bk
FERZEE ?

BRBURER L HEEARAE ?
SOEUR TER L UEHART] - B 2

Fof T RIS e A R BN S AR L HIE
FIZR ESIRARHEANRATIE ?

BRAERLE > BEAE - FEE 7
ZBURERIRE - EAERE » SRR ?

A AR H 8% 0 BINEUR TR L, o AR R
FENF 7 ZETEE ?

BRAERLE > BEAE - ZEE ?
FoIAEAR B A BB ERE Y 2

TEdEEs P EFERER L HEER LAHRATEE
BT 2

EEACE: B (BEFER LB ©
WEERHIENER L ETE 2
WAL ETEER L > BT ?

B A AERRHYRE R G PR SRR N HYEE(T © 10/30=0.3333
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x5
FRAK-Means; BB AR T/ BHHER27TON L HER — LIBE®
TEZELRAEE  ZEBEMN? , B ()

THELE K-Means

FIT Ja £ B P9 B R RHBE BOETEAEZR LA BIRE 5 R AT TIIE?
SRSt el

Fol B TIAE SR _EFRAE 2
AT EAR Lok Bt 2

?g’gﬁé%ﬁ H#k EEFIHEATIER - AIER B
|

A AT RS ek ST 2
BARAIIIT] > 128 AR AE] 2
A R TIAER % ST 2
R HTEAELR A EIURTAYSAT] 2
A AT EAR LB 2
SR E 2

] ) MHEEM A BREERRE (RERT)  HHDBSCANMSAVEERI T &y
W4 - T e Aor E LR T EEEE - TRHE ) - T S EEE
WE , ~ "24HBIEE | EHERMS NEEESE > s F s HERE S
AR R ] -

Gra bt = EEBEVA W B ERAE F - 4845 1 #E fH Transformers
BERTHE R AT 8 ¥ o3 TIN5 R i 72 TR o] BE /2 FTUR Sk i i & 58
S BRI ERFIEAR 8 - #ER Transformers{F 22 5 /I T A1 _E45
Gy TR B A % B R B BEGS R A NTEE o MK-MeansAl
DBSCAN & i e i 525 & (18 R ) AN B R 802 016 oAt [5) th EL A AHAEL
FEIma & R —(E%E - oS98 Transformers - {E1&4E
Sk EEIRE LR A AT A AGE R R AH AT 0 R RIER A R A R B
PIME " REAGESHAMERR 2, - "THRENGESHRE? 1 TE
BB 3 B RIRAE Fefel 2 ) 8 —(EEEE MBS EHEHE - REd
ST RARTE - A R ey R SR SR B AR DAY o S s R Y A AR [E] i
E o HEO TEAREL > ZUEE? )~ THRARIRENE > B
W ) R TAETEREE IS /NE 2 ) DAL E S FERSRE SRR T A ) L
RIEEA > DRmEEGER - ST - ZEEARENESEE R
R -
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© AR 25 R A IR e A G TR R AT 2 T g

v

R6

EADBSCANRE AR E+1X0.8 » R/EHBBER2HN D EBHHR
— LR "EERERARE  ZEEN? . B

EEE DBSCAN
Bl il Cluster 284
Fri@iese 2 sERIAEEL 174

SR AT RSB o P R [ ELLE 8 / 17 = 0.4706

i B P R B 0 B R 5 s 7
RIS - B
S R 2
AE2 ORI - 2R 2
ZRRAZE b WEFTE - 2 ERE ?
ZRRAZE b WETE - SRR 2
BB L ERR 2
HOREI - 2 B 2

L )R A BT 5 T SRR FEMEL T < 9/ 17 = 0.5294

T BN L ) AR RBEE. yl FRBLA T AE 2 P ] 2

4 SRR AL 3% B 2
SR AEZE 132 B 2
HAFISG R A2 I 2
R AR E P 2
SHRSHFFI AR LB 2
SRASHRAVET] - 7022 CAIRRE 2
B BEEAR 3R B AT 2
RSB BRI R AE 22 32 B 2

T ol » K-MeansHIDBSC AN J5 B ik [m] B2 i ) A 5 55 1%
EATHNGE > FEILET o EE T EENMEE S BE - Hph XD
DBSCAN{/HF L EAE s VB R = - B 8 SRR 2k Al o7

E) - sEE Ml e N T ER (RR8) -

PRI - ASCEE ISR A B HYDBSCANE BUE A B & 3B R E T 4y
B> BT ¢ 1. Transformers P BERTIARUHEST 551 70 UL B AV HUE
B FIARRE TR EER B R R N EEA] > [RILAE 7 iR~ —
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&7

fEFAK-MeansfIDBSCANRE ER) A 86 R — LAB S EEF IR
HERARYRE @ BB

K-Means;H &% DBSCANJEHE
i) THFTEEESE A THFTEEE

%E@F@TU\ B EEEERE IS . REE  Cluster 59 Cluster 118

féé{ﬂ ol JiE b DU A B E AR P IIE S S fRkEE Cluster 59 Cluster 118
%%E?EE@&%%%H%ﬁﬁﬁﬁﬁiﬁ%?ﬂﬁ&% Cluster 59 Cluster 118
fiEfl 25 R B R ] 2 B R H A BRERS 2 Cluster 59 Cluster 158
| E R BRI [ 7] E 1R H A B EE N ? Cluster 59 Cluster 158
fiE] = B BRI R ] 2 B R 2 A FREES 2 Cluster 59 Cluster 158
A M B HEE RV B ? frH2i3€ 2/ Cluster 59 Cluster 158
HEFAEENS ?

RN BARFRE 2 Cluster 59 Cluster 327
SN BRI 2 Cluster 59 Cluster 327
o e P s Y B s R 2 Cluster 59 Cluster 440
7 1] 25 Y e T Y e T B ] 2 Cluster 59 Cluster 440
24HRBEE I B IR R 2 Cluster 59 Cluster 515
B 2% 151 25 B 5 TSR R e 2 Cluster 59 Cluster 65
o [t ] 5 BE R TRCRE R 2 Cluster 59 Cluster 65
o [ [ 5 BE R TRC IR R 2 Cluster 59 Cluster 65
o [ B = R R B R 2 Cluster 59 Cluster 65
e 5 B e SR ] 2 Cluster 59 Cluster 65
o [ ] 5 BE R TR R 2 Cluster 59 Cluster 65
e 5 S e S e ] R e 2 Cluster 59 Cluster 65
EEEEERRER 2 Cluster 59 Cluster 65
I = BRI B s R 2 Cluster 59 Cluster 65
B E AR BRI 2 Cluster 59 Cluster 65
JEEE RS Ao ? Cluster 59 Cluster 65
s E R R 2 Cluster 59 Cluster 65
B A B R R Cluster 59 Cluster 65
G AR T Cluster 59 Cluster 65
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£ FK-Means#1DBSCAN;E B AR 2 B i R — LAE Z R R I
HERARIRE B Bofh) (48 )

K-Means;# 5% DBSCANEHE

4] THFTEES A THTEES
S E 2 AR R 2 Cluster 59 Cluster 65
EES AR Cluster 59 Cluster 65
[ E AR A ? Cluster 59 Cluster 65
a7 5] ] 5 B G TRC IR R o e 2 Cluster 59 Cluster 65
HArR ~ R A ik & FHEENE Cluster 67 Cluster 157
A~ HARCEHART - EARAIERBAEEN ? Cluster 67 Cluster 157
AP ~ HARCE IBA e RBREENS 7 Cluster 67 Cluster 157
AP ~ HARCE IAA e R AR 7 Cluster 67 Cluster 157
AR ~ HARCE IA7A e RBREENS 7 Cluster 67 Cluster 157
PR T 7 R A R BR AR R 2 Cluster 67 Cluster 85
fiEf] 25 6 e B YR R Ay e 2 Cluster 67 Cluster 85
HER S K E AR AR 2 Cluster 67 Cluster 85
ﬁ’%ﬁﬁﬂﬁﬁﬁ M S 2 ZEMEEREIFR]  Cluster 67 Cluster 85
o [ e 22 K [ E B B AR R ] 2 Cluster 67 Cluster 85
EEEERIFARERFE 7 Cluster 67 Cluster 85
T [ & o EE B AR RS E] Cluster 67 Cluster 85

AR5 T 22 R o e TEOHI R R A 25 9| R B Rty A A - 1 K 52
BTEA4E S o XIIDBSCANAIK-Means » (A S EEEIRIERI S ER A S
WA EGEREEGEE BT R - R4S R &2 - 2. DBSCAN
AHREEMEEHEE  MERBERENSEEE R FHItEE
TETH e E B R H IUK-Means ; 3. DBSCANRAZfiliifH (noise) 52
2 R R E N G HE R R EE R RtbEAN g AL
HIR BB R EEERE A - R i i — (] BBl B i - — 5B
fJK-Means ; 4. DBSCAN#FE s & 18 #iE (e=(Eps) > AESRHNEE
FOAR/IN - e M e R SRR N B M R AR B s gEan > I E AR =
B HIAEE -

DBSCANEHEZF T HSHECE A WIE © Epsflimin_samples < Eps
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BEaiioE (F FHBERTRIES  (HH CkipTagger%i (£ FCkipTaggerf
JF 46 [ & 5B kL & J’? WG RSB R SRR
¥y E R AT s > TR A
45 o FiF|HTF-IDF5E R TF-IDF 58 &l
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BIE RBLERIE - S —ACERGE S BB H iR R T = M S
A &N/ IS AR EEBAEASEE T - B EERME

SEH S th 3 i

(BEREEAE + EARHEE
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Introduction

Reference consultation services are notably an essential service libraries
provide to readers, offering invaluable assistance in navigating information
resources. However, the traditional model of reference service desks demands
considerable human resources, making it challenging for libraries to sustain
these services. With the advent of the internet and the digital age, there has
been a significant shift in how readers interact with libraries, with a growing
preference for accessing online platforms to seek information and guidance.

However, insufficient human resources mean that many libraries can
only provide asynchronous digital reference services and cannot support
readers’ needs 24 hours a day. Therefore, introducing chatbots to serve readers
is a promising option for libraries. Chatbots can enable libraries to provide
reference services to readers without being limited by time and space when
reference librarians are in short supply.

Against this backdrop, this study examined Chinese natural language
processing, drawing insights from the vast repository of frequently asked
questions that libraries encounter. Through meticulous analysis and algorithmic
refinement, we aimed to develop an intent-based chatbot prototype that can
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comprehend reader inquiries while engaging in meaningful, contextually
relevant conversations akin to human interactions.

Chatbots have been widely used in various industries recently, with
relevant cases ranging from medical care to the tourist industry. However, the
current natural language understanding (NLU) of the core engines of chatbots
is primarily based on English, and applying them to Chinese conversations
presents particular challenges. Therefore, this study applied Chinese natural
language processing. Based on the corpus of library Frequently Asked
Questions (FAQs), we constructed an intent-based chatbot that can understand

readers’ query intentions and simulate conversations with humans in Chinese.

Methodology

This study aimed to improve the accuracy of Intent-Based Recognition in
determining the intent of a user’s query by chat robots. To do so, we proposed
a method to mine the structure or pattern of a user’s query from a library’s
“Frequently Asked Questions” (FAQ) corpus. During the training corpus
preprocessing, we first utilized the CkipTagger lexer developed by Academia
Sinica to preprocess Chinese lexical disambiguation and lexical annotation.
Furthermore, to allow readers to ask questions without being restricted to a
specific vocabulary, this study extended the vocabulary by including words
from Wikipedia entries, idiomatic phrases in graphical domains, high-
frequency N-gram collocations, and related words using the Word2Vec model.
This enabled readers to ask questions using words with similar meanings.
Next, we combined the TF-IDF algorithm for vocabulary weighting to
understand the semantic focus of the sentences while extracting the readers’
question feature vectors.

Based on the library’s “Frequently Asked Questions” (FAQ) corpus, we
found no consistent specification for categorizing patron questions across
library settings. Patron questions were also characterized by diversity, semantic
similarity, irregular clustering structure, and the nature of miscellaneous data.
Therefore, the study experiments adopted the principle that “the algorithm
should be able to be categorized into different clusters according to the

topics and have a certain degree of noise tolerance” to select a suitable
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clustering algorithm. To provide the training corpus, a standardized intentional
clustering criterion using three algorithms, namely, the Bidirectional Encoder
Representations from Transformers (BERT) classification model, K-Means,
and density-based spatial clustering of applications with noise(DBSCAN)
in Transformers, were selected for re-clustering the “questions” in this
experiment. By analyzing the experimental results, we evaluated the effect of
different methods on intention clustering and summarized the advantages and
disadvantages of each algorithm.

Results

The experimental results indicate that the Transformer model typically
required a large amount of labeled data for effective training. A lack of
sufficient category-labeled data from the Library FAQ collection may be one
reason for its less-than-expected performance; furthermore, an uneven number
of categories in the collected Q&A corpus caused the model to predict more
diverse categories. This affected the accuracy of the prediction results. In
contrast, the K-Means and DBSCAN algorithms were based on the syntactic
structure or semantic information of the question itself. They were, therefore,
more effective in distinguishing the intention of the reader’s question, which
was more effective than Transformers regarding the clustering results.

Furthermore, we found that the DBSCAN algorithm did not need to
specify the number of clusters in advance. Moreover, it was unaffected by
extreme values. It could automatically determine the number and size of
clusters according to the parameter settings and could discover clusters of
arbitrary shapes. The advantages above make the DBSCAN algorithm superior
to the K-means algorithm. At the same time, due to the irregular structure and
varying densities of the textual data clustering in the quiz set, which made
DBSCAN, an algorithm robust against noisy data, a suitable choice to discern
the user’s intention more clearly.

After evaluating the three algorithms, this study selected the density-
based DBSCAN clustering algorithm to regroup library FAQs. By analyzing
the syntactic structure and key terms used in patron questions, we effectively

solved the inconsistency in question categorization due to librarians’ subjective
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cognitive differences. Moreover, we were able to more flexibly adjust the
degree of rigor of the inquiries in the cluster, i.e., we defined the refinement of

the inquiry intention to better satisfy the needs of practical applications.

Conclusions

Past studies building Chinese chatbots indicate they faced similar
challenges, including the complexity of the Chinese language, difficulty in
collecting and organizing the corpus (particularly the tagged corpus), accurate
analysis of conversation intentions, etc. Currently, the volume of library
FAQs obtained from web crawlers is relatively small (only 4975 FAQs were
retrieved). As such, some libraries are gradually providing online reference
and consultation services (e.g., messenger services). These may be answered
directly by library colleagues and may not necessarily be summarized in the
archives. Readers typically ask “editors” in charge of each library through this
type of online real-time reference and consultation service to obtain real-time
answers. In the future, researchers may collect additional conversation data
from this type of interactive platform or Linebot similar to the one constructed
in this study to expand the training corpus. However, this type of corpus
may only exhibit “questions” (asked by readers) and “answers” (librarian’s
replies). This is due to the nature of online real-time interactive conversations.
Moreover, building other markup fields manually is challenging. Capturing
the information from this type of interactive consulting platform would be
beneficial to expand the question-and-answer corpus required for building the
dialogue robot. This would enable the automatic recognition of readers’ query
intention through keywords in the “Q” and “A” text, a goal this study aims to
achieve.

The goal of this study was to use the “Frequently Asked Questions”
(FAQs) collected from various websites for training and learning to
determine the intention of the questions readers ask through natural language
processing techniques. This led to the subsequent construction of reference
and consultation robots to accurately propose responses to assist libraries in
answering the questions asked by the readers. This can improve the accuracy

and efficiency through continuous learning. During the experiment, we
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proposed solutions to address challenges, such as improving Chinese word
breaks to enhance the accuracy of keyword extraction, expanding the Chinese
vocabulary, N-gram collocations, and training the automatic clustering
of corpus maps, etc. These measures will help improve the accuracy and
efficiency of the chatbots, which in turn can enhance the quality of a Library’s
reference counseling services. Our future research will continue to enhance
the featured vocabulary vector extraction and textual similarity calculation
to improve the effectiveness of reader question intent analysis. This will
enable library reference counseling robots to respond to reader questions more
accurately.
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