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A dist golut 7k A3 ARE AFste ARdAleld AZE 9]
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MAE T om] PA FE55 B3l Aol &S HFETL olalEd 5 sle ¢

Aoz Weste] Ay TS AFshs A2EE AEaisith AskCubee (Asiaee,

s
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Zweigenbaum, 2015).
B4 ket 2 2vlA) ko] Aol AAE W AT digRe] AE

A olsfle]  =HE Far = ItDemner-Fushman, 2015). A7

(2011)= Am|RRel Awrre] A s WAk dw 5SS E=Eelitla, 1
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AL thEkE QI Fo] oA AREARS] Aol HHskAY 54 A% e
535 @At} sk ARERReL A AE-slie AH|AE WSTKChoi etal., 2017).
AL i Ao we (A 7INE A IFAIS(REAER) 7Rt

o] T, 5, & o9, 2017; Park, 2018). AA7A] e 9t

7RIS (A 5, 2007). THE ZINE A PR GARE el el

zFoleh oA Alze Fele] Bael olaide e dwue 8

ATAF M B RRS oW 5Y BEE DY 98 AEAL
ARL Qesh b AP G ok FuE AFEHYoo, Choi, Han
&Park,2018). Q1T 71 A AY A vefolt AN, Jat fE 5o

st dolHE AR VIAISREst] ARel  diel ARe 9Hs

Y73 - Al gt Denny, 2016). ©l2fFt A2 thspr} o)A = FRlol Ve
Sht Aol gohn XS] ¢k W= & ¢ flaL o Wl wRold

el 9] k= ES Sl7)% $Hoi(Denny, 2016).

A% B AT AR AR AR o Axy da ek

At
(i
S

dew sk, wEM FA I9E 5PN EED, 2718, 88, &

o174, 2017) vle) A A s WS TH ure] waje] sl

¢

13



30,
By
o

Ao, 2019). AHEAS) Aol ol AARES e ATeHs A0)gH
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o
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EN
il
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)
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ok
4
30
P
oX,
1S
T
S
S

&% 31 91 2, Korean NLP in Python (KONLPy)Z} 732 8l=ro] @ =4 2}9lo]
2] glolBg]Eo] theksAl Ala= Il Sltk(Park, 2018).

Apdol Ae]e] Wyt oA AR TS 8l vold® T & 2-9{(Dialogflow),
WTl.ai, Motion.ai, Chatfuel 2] Tkt @ ZeiZo] A|lyEal glo] A9
Tl BolslXithPark, 2018). °l5 T HOl|FERIL ZE FR Tl
408 o A= SE ARl AY Tlse Algshs dlst we

LRI Z(Pollard, 2018), =] ZIAMS] FEelM FHTE ARdo] A

Tles Agste] dEE diglele AR s JhssHl sk, T HlA
EAEHR] AFol g FAY A EHFolN Aol s & U
SHohPark, 2018). Thold=1 E29+= o 7Fsdt oekst dde AEs
x3e £ oglom ;A F|gunto gy AR Qlxlo] sbsdt AHS
7L ks 5, 2019)
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MAE nleh= AEE(entiy)E T3 L4AE sh, S context) ) tiske] AH
4 Sk (raining) S DO FkPark, 2018). QHIEE AREALS] wslof gk
=25 ouish, <dEEl= HZo] wel Aol ARgARe] w3t 8-S sk
dell Beg THeAS WA 5, 2009). RS o)W fiste] Eug

Zlelstel e ATsH: Zold, sl Aol uEe AP A A4}

FAS 9J¥ste] FHA7)= Zo|tKPark, 2018). S ARGALERE AR-S
AY o zodo] 7] IS Bl AR ret MAE velsta vHEo

T HPlHAENN 7P fARETE B2 R dEs 3ol o sids
S Algele WHoE AREAIAl ARE AFHAAIR, vsd, Hed,
& =730}, 2018).

ANEE AR RS ojEFgAlo] oy AT E oS AXEHAY AR

e AR flol WP s W0 A Aol sk AnE 9

flo

—

& ol o] ATHETD 5,2017). AR2] &8 Wolel AA=E 4% Yoo
et al. (2018)2] AollA= ThFst fFelx WAk ks ¥ 9 "H93E
A= oA AHE Fofgl, AREALE] f-solvt A S A HE
ks AaAlo] Foprt vl A AR Agol A3t Fokz AT Yoo et
al, 2018). XS 7174 Folol| Egst = FAde] g, oFE H43
2ol thsk A oSS Al|¥-3k BE(Crutzen, Peters, Portugal, Fisser, & Grolleman,
2011), AE-S Fa& A9 7 AEHA B FAE QA - dEEE
kel A (Park, 2018), W WHr A T AE 9 AR AAE Aled
A 5H(Ghosh, Bhatia, & Bhatia, 2018), % w5l 288t HE(Fadhil, 2018)3} $Hx}-2]
ok 58 ]S 93k AUH(Hess, Fricker, & Deneck, 2019) 5] it o5 e
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B AT g welgw Ak

<7](System Development Life Cycle, SDLC)*] w2}

WAIE X133 = Slek(Figure 2).

Analysis

Design

Implementation

Evaluation

Tl R M e I

)=
o)

HA, 7 9

User QA corpora Knowledge Function
[ |
Named Entity ;
Classification Knowledge base
- Coverage - Accuracy of answers
- Structure / - Content validity index
Representative ability (CVD)

Chatbot agent (GastricFAQ)

- Performance (Preliminary evaluation)

User interface

J

!

Gastric Cancer QAY Chatbot

,

v

!

Heuristic
(Expert)

User experience

(User)

Performance
(Chatbot log)

1) QA = Question Answering

Figure 2. Research process
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down 7]%(Noy & McGuinness, 2001) 0=, 8 Al= & 29k $x1e] A ol-g+ 7

qole PFa A AGES o) o= Pesgn

CEEERED
ek AeleH AT ERAAT TR golEel el Felel o

FAIE 7Mool Sig AR S BASH golAAE elssct

2) A% AASH AP ERAA B}
Aae g Aogw MY ERAAY Zgew 7z
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FE=E Fo7F AAAE EFAACl £ o1 JiE FH B efujel] &

)25k ZA-(lexically mapped), 7HHe] = thEXWE oulak X
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FF

73--(semantically mapped), Bt} 22 <1 7idol] vfisd %= 73-$-(mapped to a broader
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8l a1(Park, Lundberg, Coenen, & Konicek, 2009), & 1-ellAl 7k 9]t

Aol AAY BRAAL TFHL o FIE NEsh wRE AN

Q Tx9 ®28Y H7}

Aot Aot A BRAAL T T3 H-2 Kehagias, Papadimitriou, Hois,

Tzovaras, & Bateman(2008)°] 7I'd =2-S H7lsl7] Y&l Alkst 7|52 %83

Toll thst 7 78 deist mEHel thst 10 7 9= 5 A A9 dRow

A T 7EY 7 ) 492 NEH BAE Fizey, Al 752l 210](depth

of hierarchy)’, ‘T4 2] readth of hierarchy)’, “7H'@%] ™ X(density)’, ‘7H'A3F

,£l

7% (balance)’, ARkAQl 5 (overall complexity)’ 2} Thazr
A2 (comnectivity) © 7 ¥ AAE EFAAL AA Fxeol diel Brkeliia

¥l Iogele ohdel B4E Aol X" gelel 9

a3

)

1o
5
N

A E(match)’, ‘Y¥HJ(consistencyy, T W HIFEZ A2 WHEA(Clarty),

T8 (explicitness)’, 3|4 7 V54 (interpretability)’, <%J & (accuracy)’,
32 &) (comprehensiveness)’,  “AAl A S(granularity)’, ‘¥ (relevance)’ 2}

‘TAM(description)’ ©. & - A EFAAIC] A JIEEE ksl
Aok Aot A ERAAC Fxel idAHS Hit, Ha - Hulg W

g ElE= VR BA8It
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A G s Y AoeH Aol AoSH dde dEshs A

oo =(GasticPAQ) % AHgA QUEIslo| B ALk

1. AR o] HE(GastricFAQ) A4

AR oA E(GastricFAQ)= o] AREALE] Aol E Tolsto] gst
S AN 7 UEF Ade] AYE s 8 teldE ERE
ARgERe] FEBISITE told2 T 22 e X Wro shiE, onEa 1
AR 58 B8l AAo] AHElE A, =R gt rhsst AR RS
7Vs3HAl StkPark, 2018). MY oo]AE FHo] yEAow HQIF 949l

o] AEE|S) AHES Al

1) e AA
AEJEl= HEo] olafet = = folE AAFoRE A3t dolg APoR,

£l

=

=o7ke AL Es TRITHHEEA, 2020). 919 HosH HAY
wrAAA LRt idY Bolee ZEste] AR FAlolE Rk
MALE Aol 79 W $4e F¥shs AMAIEel dig <lEE AAME

28kl a, A Y82 GastricFAQ 2] <NEJE] T8 52313t

<

2) QJHE A7
AHEE ARA} Ao 1548 Ashz 719 (Yooetal, 2018)0], QIHIE

AAME Y AOSH Aol oA ATt AEL, 7 AR kel e
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Kumar, 2018) (Figure 3).

Kt R (TP)y, ko]

Predicted condition (Chatbot)
Positive Negative
True condition Positive True Positive (TP) False Negative (FN)
(Expert) Negative False Positive (FP) True Negative (TN)

Figure 3. Confusion matrix

ol gwel FEe Jre BRE /RS Tale 17 2, A3kl
A, JUE, ARE 9 RS 5 AE) 99} 1S Table2g} 2
Table 1. Criteria for classifying chatbot response

Type of answers Descriptions
Correct answer Answers that are accurate for the question and that correspond to the relevant
(TP+TN) question category
Incorrect answer Answers that are inaccurate for the question or that do not correspond to the
(FP+FN) relevant question category
28



Table 2. Indicators of chatbot performance

Indicator

Description

Accuracy =(TP+TN)/(TP+FN+FP+TN)  The percentage of the answers when the chatbot
presented the correct answer as the correct answer,
and when it correctly answered that it did not have
certain information

Precision = TP/(TP + FP) The percentage of the actual correct answers judged
by experts among the correct answers predicted by
chatbot

Recall = TP/(TP + FN) The percentage of the correct answers predicted by
chatbot among the actual correct answers judged by
experts

F-score Harmonic mean of precision and recall

=2 * (Precision * Recall)/(Precision + Recall)
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Al 3dE T

= AT Y AoeE RS APt EAIE GastricFAQeH AHSA}

JEFHO|AE o] gste] ALY AL FE7te] Efs Bl /el e

Ir

TES Figure 49k Atk 9IS AN wRAALL A AHjo]AnAE
=Y o] AoSy HOJEMEZS  GastricFAQOlA  BHEAIA U9
dlofejwlo] 2ol F28I3It AR AR} QIEJH|o|AS Fall /e Aol
AEE dEsta EgE s B 5 Stk AR Addolz ARS
Adshd sk HelA g SR GastricFAQS] Aol Ayl <kl Fal
Ao} A7 I, 5 A7t F2E dojeo]ella Ao ee]

upet 7 A st wiHo] MdelE]o] ARER}el| Al A5 THPollard, 2018).

Named Entity
Classification
| kB

A4

A
NL" Question | NLP? Engine Scripts u

J — —
Intents, Entities Learning " Database |
engine — o

Dialogue

manajement I

NLPAnswer |= Action

Chatbot agent

“——User interface — - (GastricFAQ)

1) NL: Natural Language
2) NLP: Natural Language Processing
3) KB: Knowledge Base

Figure 4. Architecture of gastric cancer guestion answering (QA) chatbot
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2) A 38 B}

1) S8=
Eupd e ARSAE AY @7 S8l Kim & Yun (2019)°] S{UF

BE(Morbill, 2004)9] 7714 54 291& wdslel AbgA Al didl A9

>

47 £TE BgalE, AR =T Algel dig Hee we F 2

o) H4o sl cmrpd ofEEAlold Al Sl Ao AR ow

e
-

4 FAsel MR ETE AYelth A% A dub wwl

e

fZE A1 S A&ste] Abgstele G=E S4H] 2ldll Lee et al. (2011)°]
AR AIAED 7|0-5= E3(Bhattacherjee, 2001)l ASE] 2 EEs =
AT HHo w4 § gl

B oAFelA] AR AR E7HE Sl AP AR e AN 27T,
AR 3RS AlEIA 3R, -84 3R, g 25, TR 3R, A
25 AEA AR R 2w F3E, 58 HER HURIIh Kim &
Yun (2019)°] ATl A S ET-2] Cronbach’s alphai= 7214 .853, A8-4 815,
AP 776, 484 840, miEA 841, 7HXA) 840, A 876% S EH L

Bogroa= AAA 788, AFRA] 756, AFEA 769, -84 792, wiEAl 839,
7124 820, A 784 AU Lee et al. (2011)2] AFolA A %A AR
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Table 3. Frequently asked questions ranked top 20

Rank Examples of questions

n (%)

1 AFRZAEFE HolkE He?

AZFRZAFL AA7MA] W] ool shtQ,

TUE Yol MaEsA],

ARRFZAES A5 Ioked How HEA8 &
2 FHHRENNAFE AR Hue?

ANAFE Hom otute,

%5 B8 mAE FGx) T,

AZE FO7 = S Hox HUL &
3 S| -5 W% Huhe?

AR 3= W] dela sR=d] ojwrle,

AR E I2 Yol MFL2AQ,

39} T FEA2 AAREH HE F AL T
4 AT BT U w9 Sfof shte?

AFo] Fox GA3] wisd] ojdA Fof shte,

oAl A #97] SI8A oA sflof shtg,

oA FFAZE X ot oA slof shite &
4 B30l 3lg ul= ojwA o} st

W7k ofze] Wslel Flokshen] Felmauin,

w7} FEe]ar ofEH thA W ofw A sfok shte,

obgiZt AL BFol Aew  oue.
PEE 5
6 FE Uol® mitay
919k o F AAIE Vel Hite,
G4 Fol W1E vom ckEte,
S37) A wom ek
7 EEO A RSl
912 ] 3o] oREe] o) 1U7ke,
BEe 9Jorte,
ATel wsk 4 ok o) eeAe B
8 YR Ui Hue
we B ElolE B TR
ETH0] UF UL AL 0% Hol mhite,
FEERI N
9 CPHES Woke Hher
E47} gl wke,
A o FAE won shid) MAEAR,
g A T DAL B
10 WERIRE B Huhe
FEENAES HgheT shov] WA,
Hlehel oAl ol ke,
HER C B A% Bga Bed FEHL 5

ZA

177(56)

55(1.7)

53(17)

46 (15)

46 (15)

45(14)

44(14)

39(12)

37(12)

35(1.1)




Table 3. Frequently asked questions ranked top 20 (continued)

Rank Examples of questions n (%)
10 AL 9l dl ofEA ok sht? 35(1.1)

AARE 2 ShAlaL AR, ofEA] ok Fihe?
ot HFH AR shedl =2 WY Slevte,
01“* Al hA AT HEZLS S
12 o F7FO AHSAS How E57499 34(11)
*‘ﬂ* oj A wojo =] %%?MD},
| F21& ojof £5718,
T2 5218 FHE FAL T
12 RE Hox Hue? 34(1.1)
A%k e W s FA e w oW QlELe,
A T%*Oiﬁ ke,
%7*011% A B2 R =AM
14 = 9 ERE Yox e 32(10)
Lﬁ%—% AL, v @%EHE ke,
& A Holk Hug
14 FTFAFE Holk Hue?/ *4%% Zro} v % wute? 32(10)
ORlTFAE ok Hufe,
OhﬂHZE ol d7kg,
Froll rkE ZobA Hojx Ete 5
6 A ﬁ}ili’;‘ HholE E1bQ? 31(1.0)
AU E EAE R HEA e,
2 AR E A= dE I7te,
A} AAAEE Wols HE=AQ T
17 AAREE oAl sfof shter 29(09)
Aegolel=Al Arpk Hojol sH=X]Q,
T T AR o9 sk F7te,
A =T Holk Hue 5
18 AT AlQ)E Holw Huhe? 28(09)
Hde MEALTLQ, Hpoprt ‘:N Aty sh=dl EAE
A7ke, EFHE, 2 Holk Hue F
19 28X 3l& W ofwA allof shter 27(0.9)
Hoto] o glo] A7), F2 W °i—”—x 9,
T F uto] EoteA k= WY,
guto] glo] W& #E 471 flet ofwA slof shte 5
20 QGAE HedT Huhe? 26 (0.9)
FA Holx HUe, PR BIFslof HA kSTt
sh=tl] Ao A 2,
Z3ljoka] B3 Hte =
20 ARFE Holk Hrhe? 26(09)
Aokl ol He 17ts,
xﬂgp: Hom o}g];n;qg

FUE, AxF 5O 24 47 Fotavn 5

P

!

39 y ST =
A ) &



Mo w2 A W 2o 7 1208 71(38.1%), AT 1,087 71(34.3%),
A& 4417(139%), XY 174 71(55%), L3A8L 151 71(4.8%), 5 89 71(2.8%) 7}
9ot A X 18 1(06%)) o2 Yehgth Ao FoME Fgor)
1588 7(B01%)ez 7P w2 HEE AHElal ogoR o)
735 71(232%) 0.2 o] Edsich AwHTE Ao §37) R Table 6 7

ot
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Table 4. Examples of target-predicator analysis

Examples of questions Parsing Target Predicate
ABRZAEFE Holx: =uhe? C ARRIAEFE [ Holk Huke? ARRZAET Yok Hue
AR ZAES YA Holof a2 © AR AT [ HA Dolof sbR? AR IAE w2 Holof sh g
A7 FHALE ME-2A]? < APPHALS | RELA)? 27 AL WEA]

- S 58 7FsER? - A =5 s Ere? 5 58 7Fsdrte
AHA 55 Bl FhQ? - AIYAFE [/ ol HLhe? A2 = wolw Eute
- el AHAE e HUe? - AYAR [ S He? 2|2 5 e Hue
- ARRolE MR Sl - AolE WA [ BE SR Afgo] 1) = w4
2 E AT FE Bher - 2AYE | % Drhen 271 = =te
UEUEL % ¥4 gagHrh - AERIER [ FE HEA gayTh UEUE el H=A gk
AF 77t & v of9A sllof shte? B Il v Y =i e AT A oy A sfof st
/ o1@A sjof shta?
- Aol I HeEd 8 & Qe - AFol A Hel AT 72 o] alvke.

DL

- BRATE A WA= 22 Y glevhe?

/ 8% % gl el ghher

L BRAE AP WA

[ F2= 0N eTEeY

290 W

Fo P et

R F Aol YR wxa, ogA - ok § Abo] YE whx] a1 2ol w3 o7 &lof 7t
s 7? / oAGA o 72
- AALe] Yele Fsiqlyrl - AARe] / 2g1e i’} A} ole- Follyzt
< XS A YT o 1E7kQ? - AARE A S/ el 197kQ? AR} o 187k
- Arfsls o] W2 As) oFEA 1 A7ke? - AAkehs do] Wy A} | P e A < b/ 6 <
[ 23PF kA 19 Arka?
- A =t o]/ FolArR? - AANE 3R=d] / o]f7) Feldzke? A} olf7F Fold7t
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Table 5. Question types and features

Question type

Definition

Phrases describing
question type

Definition Questions that seek an explanation o] A9
about a definition of the scope of & FAgU 7R
specific information o HAL Tk
Definition of terms o FFHFES FAYYR
Definition of purpose, type, or
detailed items
Possibility Questions that require information  ...¢] &%
about the  probability of ..& 7}&/do] dte?
occurrence of a phenomenon
Allow or not Questions that pertaining to o otk HUR?
whether consuming certain foods 2 B&/AMEIolE FuQ2
or medications, or engaging in S HAEMAE HuUR?
certain activities is permitted = A% Hua?
Normal or not Questions that ask whether a & AARI7ER?
certain occurrence or symptom is 2 WMEFETER?
normal
Time Questions that seek information 2 AA AlgEhta?
about the schedule of examination, A JAAZA] GERE7ER?
treatment, or  duration  of
symptoms
Cause Questions that ask why something  ...2] €& Fay7p?
happened o S YEREY 7R
.8 o] fr= FagIY 7t
Method Questions that seek advice on ...o] S uwlx of@A sjok
ways to manage or prevent certain 347}k
symptoms, or on necessary .. 2 oWatEld oj@A ok
procedures to follow during an 47}
examination or treatment LB g A slof gyt
Questions that ask about specific 2 o= AL Yool
methods along with quantitative  &7}27?

information such as amount of
intake or frequency of activities

e ol AE Fof dte?

Confirm

current lifestyle is appropriate

Recommendation  Questions that ask for oW ZFRH9 ...& HowH
recommendations on specific = F27}Q7?
foods, drugs, or activities oJd  FH  ..& 34
=27t97
Verification/ Questions that seek to check if the & x| 2 zZ st
NE=
0]

Questions that seek to confirm if a
specific phenomenon corresponds
to the user’s assumption

Difference or not

Questions that ask if there is a
difference between the two objects
or methods
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Table 6. Frequency of question types according to question category

Question type, n (%0)

caegony Definition  Possibility ':\r"r?g l\é?r:;? Time Cause Method  Recommencktion Ve(zg‘incg:irtl)qn / Di;ff;ec)r:ce Total
Gastriccancer ~ 5(02) 10(03) _ _ 1(00) _ 2(01) _ _ _ 18(06)
Examination  55(17) B 43(14) 16(05) 9(03) 7(02) (13 B B 2(01) 174(55)
Treatment 31(10) 5002  38(110) 1(00) 3(01) B 25(08) 19(06) B 9(03) 441(139)
Symptoms 2(09) 2(01) 189(60)  65(21)  263(83)  521(164) _ 16(05) 2(02) 1087(343)
Diet 3(01) 3(01) 1011319 _ _ 1(00)  130(4)) £3(14) 17(05) _ 1208(381)
Exercise B B 65(21) _ _ B 3(01) 4(01) 17(05) B 89(29)
Daily living 2(01) 1(00) 121(38) _ 11(03) 2(01) 12(04) B 2(01) B 151(48)
Total 125(39) 21(07)  1588(01)  206(65) 8@8) 2738  THB2) 66(21) 52(16) 13(04  3168(1000)
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AwO) 7 WFelA AR FAllel A f30) 2FoE FAW B4

o

el A2t Aolst A, T4 3 177 F(34.0%), 21 130 F(25.0%),
A& 93 F(17.9%), HAF 63 F(121%), LAE 33 F(6.3%), IS A A

14 ZQ.7%) 7 % 10 F(19%)2] 07 F 520 %9 AR} sk

2) A #E PFAFART AT B FASHFAQ) BEHA ¥4

AT mE2s flel ARE A v PHAFAEY FAQs Rl
Table 7 7 2t} 4 9] XM 198 Fo] el es golsigiaL, 31
FAQs RS ZNEl FE3 108 7 Hol&H EXEdA 172 Fo 9
Ao es ool T8E Ao es Aglste] Sk w QHATAF
FAQs R YC =R E F 310 £ Awdies Aoslgla, o5 ALHFEs
AR S 7R 139 £(44.8%), 2lo] 57 F(184%), A= 50 E(16.1%), HA}
28 F(9.0%), F1oF A HH 23 FH74%), YIEL 10 FB2%)F 25 3 F(1L0%)
ol 3iek

A Aolew "HAERREH oIt 520 Fo AT 9 ¥

4

WFAFAF 9 FAQs FHAOTRE] Aost 310 T HAEoEeA FEH
AROE 174 T& AL HAFHom F 656 FO AREE ZESISIC
ARHFEE AR n= S w223 H(34.0%), 2Jo] 145 F(22.1%), A=
124 F(189%), #HAF 83 F(127%), AL 36 F(B5w), Y A AR
33 E£(6.0%)T 5 12 E(18%)2] o7 yERdt) M AR w0 AF el

el A= Table8 7 #T.
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Table 7. List of selected clinical practice guidelines and FAQSs sources

Title

Publisher (Year)

Clinical Practice Guidelines

NCCN guidelines for patients  Stomach cancer

AAE F AU B Sge 9
AskrFaiel Tjol=elel s

s 9ok X2 7lol =gkl 2018:
27 F4) oAl e

Nutrition in Patients with Gastric Cancer: An Update

NCCN (2019)

770 8138 (2016)

o k9] $+6}3](2019)

HAEA|HH2014)

Karger publishers (2015)

FAQ Sources

ST A RE 99 M - 5% § A o A%

thekeidets] - 9 2 =gyTh

o>

A2 91(2017)

=

9] oret2](2018)

=719Hd B AIE|(2015)
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Table 8. Intents of questions and examples of user expressions

Category Question type Intent of question n (%) Examples of user expressions
Gastric cancer 33(5.0)
Definition [ 7= gof]+[de]]  20(30) [&8 7 gof]9 2] - $kx|9] A
[ ¥ gofl= [y -2 ke w2 e A1
Possibility [ 8]+ [7Fs7d] 10(15) - Al = [EAEEgle]l g - Al & Y 3 7ol
[Fs7d1el ivke? WU
[ o 8o+ [7FsA] A8 #a goflo [FE]1S o= - Al & Hol g&
A=Y - SEAlE 3 AES o= AEYYR
Time [&9 w1+ [217]]  1(02) [ #E Bofls [ & =+ - W71 Al & luke?
AULER?
Method Ay 2 gol+ ] 2(03) - AW e gof] o [ < AP of mby
- A - BoflE oliskd - APEE ol ofgA sfjof 7l
[o19A] alloF shte?
S A P gof] $o AE MRS - Ade] HlE we AR e
FAYY7R N L A
Examination 83(12.7)
Definition A8+ 782 28(43) - [FAPEIS SAE SR - TFEAEARY] FAE FEIiuk
- [EAPES A B [T - dRESESIALS] A 2 BOIqIL e
Normalornot  [FIAFE]+ 7801 6(09) - [ArFE]e] A7 [de7ke] CEFEARAE FAPE A st
ge?
AR A [Reen - BAeIN glel el glnk o
N-27kQ2
Cause [EAFE] +[€<]] 3(05) - [#AFE] A¥= [ 257Ee? - A 2de o aR7ES?

ke

it olefl

[l A1 Foiazher

CFEEAEAPE = Ugsd A
J1=17192
- A 5] Pole Helelvkar
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Table 8. Intents of questions and examples of user expressions (continued)

Category Quiestion type Intent of question n (%o) Examples of user expressions
Examination  Time EAFE1+[A171] 6(09 - [FAFEI [3A] AlEhte? - PET ZAk= A AlE7le
- AR A (A ERIE ¢ - SRR URERA Ade A
WSR2 g1t = R
- [AAPE1el Avkes (oA Adew - RMXE T ANl dapAR= <A
33 7 gluke? Ao 3k 4 Qg
Method [EAFE] + ] 26(40) - [AAFE1E AdE olbst Afele - IEEATE A U gellis o]EA
[T A sHof shte? ok hter
- [EAFES] LA [o19A] ZIsg=Re? - I AEdEEYe] A 5=
oA HeP=LEQ?
- [AAFE] A A EHlE Qs RS - o AR A A 8] e
[o12A 3lloF sht2? oA sfjof sptQ?
Allow or not [AFE] + [38-o1 12(18) - [AAPElE ok Huke? - Aol AldlakE 117HAXIE Wk
Hube?
(A + A7 T+ 3801 < [EAPERE [AE] [RoEE =122 - O UAAEAARE ARE dels
=ue?
Differenceornot  [FAFE+[*}]o14] 2(03) - [FAPER .EE Zol7F QLke? - A7 R e WUER
Zfo]7} SLke?
Treatment 124 (18.9)
Definition (K= +[782]] 14(21) A=) 42 - AR FAeEsta o] Ao
A5 Ty - A Btslet e e
AU
- HER1E 54 YR - Fel] JAL ORI
Possibility A58 3(05) - [XEHE] Foll .3 [PFsAle] k2 - AR Folli= | FufElo] A4
- ante?
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Table 8. Intents of questions and examples of user expressions (continued)

Category Quiestion type Intent of question n (%o) Examples of user expressions
Treatment  Normal or not AEEH 4] 2(03) - [X=H] 3o .. 3=t [gAeI1er - 9 FEEAE o dulmutE o)
AL sh=d| dR17Ee?
[K=78] ol ..okt [(AdS7187] - 9 7= §F Hio] Eivta sk=t|
AN A7EQ?
Time [KI=58]+[2171] 2(03) - A= AR A7) R o S P R
- A= [A] AlEeRte? - Bolslel Qe A ARsREe?
Method [X1=78] + [P 16(24) - [X=r]9) A3 4] - Felsleke o] (AR 173
- AEEE doEd [ofg@A] sfiok - dkEstes AduA el
shtQ? wko g ofwlA| sfjof 522
- [AEERE [o19A] Al3EVe? - Botslete e ADA(ETHTAD
B3 dok)
- [GlekEe] Eg (] - AW 58
- [CloRERE [o19A] E-83lok shte? . %ﬁ T dgeke gl Hgalok
htQ?
Allow or not [Z558]+ [318<o1+] 82(125) - A=Wl Wk =uve? - SHIARE Wl FHLhe?
[S]elE] + [3]80]%] - [CleEEElS Basw Euter - ARHAE e Huke?
- [CleREEle ok Huke? © FUA FARE Yok ELbe?
© [GoREEIE ARSEIE E R © BARZAE ARSI HLER?
Recommendation  [2]eREE]+ [E54] 3(05) - ofH [oekEr]e HgaP [E57kR7] - oW HIENIAIE HgsPd £27122
Differenceornot  [XIEEH[*I0]o17] 2(03) - [(H=H) [(KE5E]S 2lel7h hvke? - AT oAl FAE EjkAlel Aot
A2
Symptom 223(34.0)
Definition [ 8]+ 813 16(24) - [=7d71el B9 - HESEe 4
- [ R Y7R N A UA e L A
Possibility 7R 1(02) - [B3]e] A4 & ke - AAARE Sl 9140] B < JlLke?

48

A 2t} &

L



Table 8. Intents of questions and examples of user expressions (continued)

Category  Question type Intent of question n (%o) Examples of user expressions
Symptom  Normal or not [+ 8817 51(78) SEle] St dRI7ER? - AT 5 S0l Sl AdRIER?
- [EA]e] Qe BEerter - 2o gl PEL71e?
Cause [Sawe] +[€<]] (70 - [5737E] [919] At 5] el
- A (o] e SR o YepdU7P
Time [+ [*171] 3B(53) - [FETEE [AHA] AEErES2 R AR AE5E7t82
Method [ + [ 67(102) - [BdE]1S] oiA [ - HH] oA
CEAEel 9wl [ofgA] - unlvk 12 el ol shok shker
s} shter
- [574E1S el ) - AA} e
- [FEle odsk [ofE9A] - AR odsieE ofwA sof shube?
3ok ahte?
Verification/ [ ]+ (At 5(08) - [l ..ol didshs Fdol - Feskelen] § Al AGE=dl I9F
Confirm ESRECE) RA-go] shien
- [l .ol agehs - At HEo] Sl WESSTel
I sl gshs Sdke?
Differenceornot  [-3 8 H{#101917] 2(03) - IR S Aolrh - AR EE ) ol 7L
EEY AR
Diet 145 (22.1)
Definition 2 EH+ 78 2] 3(05) LB [EAER Uk I} = oA TR
Possibility A7 FsA) 4(06) 2ol ... 2 5 ke HaL g S2o] 9ok 2 5 Jlue?
Cause [l 1002 - [eEe Eod Eael [ - SRS o Kol Badd o xivter
IH7ER?
Method [ + 2] 26(40) - [ PIEAl Akt - SidAE & 7R AARIES ofgA) siok
hte?
[ + ] - [FEPER [o19A] sloF shte? ANAre] Zefi= ofEA| sk Flo] F2712?
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Table 8. Intents of questions and examples of user expressions (continued)

Category Question type Intent of question n (%o) Examples of user expressions
Diet Allow or not AEE)+ 3181 103(157) - [AEFHEE [Holk: =y - HRE Holw Huhe?
- [ PR Hve] © TR RS TR HLe?
PREEFAHE ] - RS [RAPE R Be7] - AR EAES SlARE ol Hiter
. [AEES O AIEE P e Q9 . J]= AAIEE] v T Q9
A [FAFE] [P Hue?] - 79 QAN mE ELEes
Recommendation [+ A 7(L) - o [AEE]S How £87k22 - ofH el SFRE W 2lo] #2782
- ol [ vl £87ke2 - ofdl FR A5E v $L71e2
- 5 [AEgel anblolszter - ojwl g4jo) Askast AS7tR?
Verification/ Confirm  [A15 ¥+ [F5/ER)]  1(02) - A [AFHS 2 okl Sl x7ke? - &) A8 S35 & shal Sl 117182
Exercise 12(18)
Method [8-5r 0 + [ ] 1(02) - [$55PE [O19A] dok alhe? - 4 T SEHPEE oW dof shuher
Allow or not [5d] +[3]8 9(14) - [&E= [Elx Hver] C BETRES AlE HUe?
Recommendation &8+ [AFH] 1(02) - oW [84ls ohks Zlo] F27ke? o F7e] 52 ok Aol F57k82
Verification/Confirm  [~s"8]+ [H7/&R)]  1(02) - A [F-e¥] & skl 3= 77}e? A 5 Fs 2 skl gls 17ke?
Daily living 36(5.5)
Definition [ZErd]+ 8] 1(02) - [ [FA [FAdu7e - BrjaRgo] HAe- Sigiuk
Possibility [ZEEH7 F7d) 2(03) - [FEElE sk o Al - Fdakd oF Ao ThsAdol slvke?
ULL?
Time s+ 217 1(02) - [l [RAHA] sllok shta? A Er= Zgalof sh}e?
Cause (s8] 2(03) - [EEHEe [E02 Ty e 5 AR 99 oy
Method [ZE78]+ 7] 4(06) - [ZETE [1%9A] ok shta? SHRE 7 A= o @A sfok shtbe?
Allow or ot (&8s 8 24(37) - [BEHElE Bl HvkeT] TS S Huhe?
[ZEEHA HE 81 - [l [AAE] [E1E =] 2P AAFE Bl =uhe?
Verification/ Confirm  [Es ]+ [F5/2R1]  2(03) - A [Bs)S & sk = 172 AA AAEE 2 shar gl 17182
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b 7}

ol

AY AJeH AR AREARY ARl diR wWs A9
Aol gt AE7E w@Rle Beksl AA EA Aol AR A4

Augow gIg Pl waAw, A U PIES Agsgon, 1 BRe

(~f

Table 9 ¢} Zth A A4 ARAAN FE3 Axe ek A=

oJAl:= Table 10 ¥}

Table 9. List of selected knowledge source

Title Publisher (Year)
A A2 ST A2 €1(2017)
Ao ARE 4kS 25k 24128 $1(2010)
- xm Bl 53
ek} A 719174 1 AE(2015)
7 aale ¢k - Slor
PR REE - AE
el e B S A HABAR - S15]HIE](2016)
oigkelets] - %, F=EUh o g1 et2](2018)
AE 5 =3t gpe] s 9% 7] 7| W15 815](2016)
sl Zhol=eel T
271 1% BEAe] v o gke) Ak 2](2016)
oA 719k Q19 As At o gh4-5171813](2014)
A7) e o Gl 21352 AR 71 (2015)
HIRE H|RkeE o ghfj}8}2](2013)
A A7) & Hel| AL ok ojw | 312 7 QA 813](2012)
Agsh=71?
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Table 10. Extracted contents for gastric cancer question answering (QA) chatbot

Category Extracted contents Publisher (Year)

Gasriccancer - Sl TRI(SII] A, 21k S5+ g vuy)

- 91 A 2 7T

- e AT AT

- oF A o ofiisl] AP 000)

- TE S AT AT

- U7 LA AR QXS Y ) W W R 7R RAIE015)

- A AE R - e e

- U FA] f0deke? tiglelorelsl08)

- 217 oxIjlel] thigh ot 24X thgter 2l 2016)

- Bo] YA ox19) 2EoleREe N7 1212015
Baemirion - Bl 7R 2 o APITEEI017)

- TE AT e A

- 1O - SRR B o)) =7 IR RATEN2015)

- U FA] f1deke? tigkeioelel2018)

- SHOJEPEAL thekasl [5)5)2014)

- gol Aol E=R], TR 2Bl RER B 12)(2015)
Treaiment - e Als: e U Atk AP0

FeAsErer], PR

- TE AT e

S R TR T ] =7 RPdRATER0L)

- R} AR Qo) gl - Bk

- PRk S Rho s 3 ek tigkeidelei2018)

- §EE719) AeAIsel el

- e T EHAEEUCE Tt s

o el g Y =i ) S R S| 2016)

- AR ee] F5 ) tiRhiele)2013)
Sympom - S s SO T ) RS Y T AMAEEon)

- TE AT e

- TR oAtk BAEAR R MAIE2016)

- e T EHARECE TEs e tiglelerelsl08)

- g Zel=ER] A IS5 2016)

- SRR 57 1S v tister a2} 2016)
Diet e e AP0

T A SR R

. 2n PSS

- e S HEEU: TEs Aee. tiglelorelsl08)

- PRk 5 AN T=ol= QA Si3j01)
Brerciee - e AR 9k AP e0)

- TE S AT A
Dailyliving - ElRhiEhy] AP e0)

G AT S
A5z 2T PP o
. nkgo] 5 o s

a0 8y g )

WP - SRRMIERDE)
diekistsing

52



3. A ZAosH AT EFAA AT 4 B}

1) A AoSH AT ERAA AL
QI AOSH AT EFAACIA AT ek w5 Bdshs AAES

MadE Aoz F28383

@) A% 2w MAE EFAAY 993 31 4
= el e Sk Aeed JHAE EEAAY g9 ZAA
AEAlE 5 S FAE A oM suTe T S e ECE,

ABWE £E WA WA 9k DY A, AP, AR, B, Aol

b

A Al A AR gaEe] digh - S 243 FHia BHE

ol Al FAllE Zdshs folgs s A9, T 3512 Jie] WAPL
TR, F2P 351 3], AAb 260 2, -8 257 3, <A 216 3, &P 215 2,
Gekx 82 208 3], 1’ 189 3], <22 145 3], 7FA1° 138 3], “A1F 107 3], AP
103 3]9] o= yEpRthFigure 5). AHTE ol ¥ 1= Figure 6 2}
Ak A 439 7N, s 39 N, ERIEERY] A5 W Al 55 He)
ojokEm 979 7l £of

AR FRHENL, GLAE -S4 3099 et s 140 7] fol=

AFooRaed A o] Ty oIy PR EHE SR AT

N

= BARAReL QRS

i
2,
>
2
okl
ot
ok
ok
=
o
Ay

53



oy B LHA|E iy

- wﬂ olup 5" HE oy
uy [l xE
¥y oi* ."""N 1&”'«
#9 5a

'!PI —— 2z

21 E| 2l °-| - ,“—l”‘“ i 2t
Ax| IS M = ="

CRR DFIR “NT 4z M 2 °“zr“

A e B

g 28 s Vi %.. o1 'S
xll (o} | OFI.“J@ il 0101233 é_ l'"
B %t..LH*HOIOgA]] 5
gn olEEanlmq D'|E|N§° - | TT we oF

< 22N §|'E

,,)’ E I Eu|-n I
xjir . 2FALS

w2 e gy i“l' -

%lﬁ a2 Ei'.-ﬂ BJQA!;' e gy 7 = LI o * }xl E
i -
£ e o O o‘* n

£
——
RO

R S %40l
00 wapsne 4o = au
A o x Ohu,

P
N
s

Figure 5. Terms extracted from the question corpora

54 it

125 M=l

T L T
AL SECUL NATIOMAL LINIVERSITY



Gastric cancer Examination Treatment
gorx2 T ny B S| e
SEE = qué% €rJIPE!,'xI 7'6 .%o,;}'“' ?iu m h“Eoﬂlxﬂ
=of S'duio o 7+Ax|g=.e4m-,m, OB = ﬂﬁg‘;ﬁ; et
o 5201 2 s IIT*"m sop —Hklﬁ; :la—-’:.:, ﬁtﬁ%ﬂﬁ =)
e K 1=.0% y Al D 4 I B SEE
£ Xk 02 | semen eS| E et
il I v E“; = - -
410V == - : :
"= A OF-. 0
o 'O E|QF
laModop
1la Atd op
5zt oo
Diet Exercise Daily living
:.% ﬁl*f-l-“m b '(r
o [ b A% O *
uxjsy = T ETHY O g
Al A HaSH z.%EcHA"?
a5 T ??%'0'1% §u0 o p e _ou
*I’ — nxotZws: | GUWOSD =2 =
K S]] °s 3* oy 'I
i vt a
BUEFTS? g2 L
Dt 233
-.,I.: n.w ‘_A[ilu,&.ki
ZFHAEP|

Figure 6. Terms extracted from the question corpora by question category

55
125 M=l

..-,___,_,h SECHRIL MATIOMAL LIMMVERSTY



Q) 7HAY AE As A4

AEAE T A Ak Aoehs R MAES AL el
TAAR A =o® Fost AR, Awe] FAlolel dgshs e Rdshe
AR 9 AW Fro Ay, Az, AP, Aol <5 A F
770] thiEFek F 4464 709 sk ANAEE ST Sk He)ed AN
HRAANA AEe] F9E xdsh= A CAZ, Aol E dsk= A9
AS F2E A n Table11 ¥ 2t

ook AW AR gL 4 dA9 131 7 FFY AR o] FolF 1, AAR=
4 A1) 155 7N 3] A, A5 5 DAl 998 TN Bkl A, TV 5 el
348 7Y 319 0A, 2loli= 5 ©@AI9] 2626 7N &) JHAl, 5 3 WAL 145 7N
s 7RA, DS 3TA19) 61 7] 9 MAIEZE A IcKTable 12).
AR =RE sk Al 10 7B Ao f38S gdla= A9
Aole] e F¥shz JAlEe] £ Ao F&F W FAlole] HAS

N

B3 MAQ oAz Table 13 2F ok 249 JlE ko] #AE Aolst
A= Figure 7 3 7t}

@) 84 A<
AS Fx=E Aot JAlES EdsHE 1536 719 fARlel FololE

F7}sto|(Table 14), & 6,300 7H2] gol= A% SolAAE 7IEsiith

56



Table 11. Example of the ‘Diet’ hierarchy

Category Entity Entity Entity Entity Entity
(Level 1) (Level 2) (Level 3) (Level 4) (Level 5)
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Table 12. Gastric cancer QA named entity classification describing question category and their hierarchy

_ Number of .
Category Definition Depths entities Examples of entities

Gastric cancer Information on diseases related to gastric cancer, 4 131 Gastric cancer, classification, prognosis, stage,
and its classification, prognosis, and relationship recurrence, metastasis
with the occurrence of diseases other than gastric
cancer

Examination Follow up and health examination after 4 155 Lab, endoscopic examination, radiation
gastrectomy for gastric cancer examination, computed tomography

Treatment Surgery, chemotherapy, radiation therapy, and 5 998 Surgery, chemotherapy, radiation therapy,
other possible treatments for gastric cancer medication, vaccination

Symptom Symptoms that may occur after gastrectomy and 5 348 Dumping syndrome, diarrhea, constipation,
accompanying treatment reflux, nausea, vomiting

Diet Types of food, eating habits, and dietary principles 5 2,626 Grain, meat, vegetables, health functional
after gastrectomy food, dietary habit, dietary principles

Exercise Types of exercise, habits and exercise principles 3 145 Walking, running, mountain climbing,
after gastrectomy exercise principles

Daily living Management of daily living such as bathing, 3 61 Bathing, shower, trip, work life, sleep habit,
hygiene, sleep, work life, travel, etc. stress
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Table 13. Examples of entities describing question types and properties

Question type Examples of entities
Definition 5 93, Jy), J= 21 =
Possibility g, B TR, 2E, WA o T
Allow or not 3& HEg, A% 2 =
Normal or not A}, B
Time 2QAZE F7), 31, 7IzE AR, 05, A, e 5,
AR, T F1
Cause ol o] &
Method FHAKE, froAk, dA, o, 91 5
Recommendation A%, FA
Verification/ Confirm 47, &kl sl oj &
Difference or not z}o]
Property Examples of entities
Regularity [, B774),
Amount [# BEsH AR, 28] [2S, BE, 28] 5
Degree Vga A8 s, AA 1, = 3,
[i7c]'§—, =7, xﬂﬂ—\:] =
Range [P 23, 57 24 5
Route [, ¥,
A, A1, AT, A, 13D, Kok el 7 )
(57478, 23, 71 (9 4] &
Status [, =R, [, H&? %&( B2 =
Place (3, 8, A%, 57 A, =, =9 5]
Part [&A, s}iﬂ]

[, &, & &R Eube, o ke w5 7R 5

[=7), A8, A, 2o, A, i, 50 51 5
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Table 14. Examples of synonyms

Entity Entity Entity Entity
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Figure 7. Relation of the concepts in the developed gastric cancer QA named entity
classification
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Table 15. Mapping extracted terms to the developed named entity classification

Type of mapping Number of unique concept (%)
Completely mapped 387(90.9)
Lexically mapped 290 (68.1)
Semantically mapped 97 (22.8)
Partially mapped 21(4.9)
Mapped to a broader concept 3(0.7)
Mapped to narrower concept 10(2.3)
One to many mapping 8(19)
Not mapped 18(4.2)
Total 426 (100.0)
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Table 16. Evaluation scores for the structure of the revised named entity classification

Criterion Mean (Range) CVi
Size 4.57 (4.00~5.00) 1.00
Depth of hierarchy 457 (4.00~5.00) 1.00
Breadth of hierarchy 4.43 (3.00~5.00) 0.86
Density 4.57 (4.00~5.00) 1.00
Balance 4.43 (3.00~5.00) 0.86
Overall complexity 4.71 (4.00~5.00) 1.00
Connectivity between concepts and relationships 4.57 (3.00~5.00) 0.86

CVI: Content Validity Index
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Table 17. Evaluation scores for the representative ability of the revised named entity classification

Gastric cancer ~ Examination Treatment Symptoms Diet Exercise Daily living
Criterion Mean Mean Mean Mean Mean Mean Mean
(Range)/CVI (Range)/CVI (Range)/CVI (Range)/CVI (Range)/CVI (Range)/CVI (Range)/CVI
Match 4,57 4,57 4,57 4.57 4.57 4.57 4.57
(4.00~5.00)/1.00 (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00
Consistency 4,57 4,57 4,57 4.57 4.57 4.57 4.57
(4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00
Clarity 4,57 4.57 4.57 4,57 4,57 4,57 4.57
(4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00
Explicitness 4,71 4,71 4,71 471 4,57 4,57 4,71
(4.00~5.00)/1.00 (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00
Interpretability 4.71 4.71 4.71 471 4.57 471 4.71
(4.00~5.00)/1.00 (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00
Accuracy 4.71 4.71 4.71 471 471 471 4.71
(4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00
Comprehensiveness 4.43 4.43 414 471 471 4.43 4.43
(3.00~5.00)/0.86  (3.00~5.00)/0.86  (2.00~5.00/0.71  (4.00~5.00)/1.00  (4.00~5.00)/1.00  (3.00~5.00)/0.86  (3.00~5.00)/0.86
Granularity 4.43 4.57 4.14 4.43 471 4.43 4.43
(3.00~5.00)/0.86 (4.00~5.00)/1.00  (2.00~5.00)/0.71 (2.00~5.00)/0.71 (4.00~5.00)/1.00 (3.00~5.00)/0.86 (3.00~5.00)/0.86
Relevance 4.57 4.57 4.57 4.57 4.57 4.57 4.57
(4.00~5.00)/1.00 (4.00~5.00)/1.00  (4.00~5.00)/1.00  (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00 (4.00~5.00)/1.00
Description 4.57 4.57 4.57 4.57 4.43 4.57 4.57

(4.00~5.00)/1.00

(4.00~5.00)/1.00

(4.00~5.00)/1.00

(4.00~5.00)/1.00

(3.00~5.00)/0.86

(4.00~5.00)/1.00

(4.00~5.00)/1.00

CVI: Content Validity Index
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Table 19. Examples of intents of questions

Category

Intents of questions

Gastric cancer
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Table 20. Examples of knowledge base for gastric cancer question answering

Category Intent Question Answer [Source]
Gastric cancer e A9 R Gl TASHE o= 9 Ao A MEex |YstE Ade] diiitoln =
T4yt ZA oA 7|8t "FEF, Aust 244 Ve &% 52 A3 HAFSE
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&
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9] F919 WE Ao QTS| $ATIA At o] Bt
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Aot YIs et 7k W, Hut 5 owel "oln PR & A% S Yk
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Table 20. Examples of knowledge base for gastric cancer question answering (continued)

Category Intent Question Answer [Source]
Symptom R R B HR3FFre A% 1 AZE oo vEelhvbeE 27] 9@ H o|Feo] YElhve 7] WPEoR
4 AEe] ol g U AdY S0 37 "8oE Jeve T stuE, dEAlE & 34 E0]
Al flelM el a3t A4S 8 et =utE 2o w yrby] wiiel, &M 438 @ol
FAgY 7R FrEEA dgo] mE £5® SEpt AASK(FEAY), AAAEE, ASwE, AL HAAE S
18 FAol dEbETE AAF 2 ARRE HW widiE 5438 ddo]l "olda 2,
Ao s A" FAdo] el F IS UT [EA: Sl A 5E 918 Qh)
S Sy o] E29o] g wele te AFE AAske Zlo] eyt AALE rH Ao ® &1 A ek
o 2 U= well= UEE duUn. T @3t e T Ce fdl AR 2 AR AFE 54 ASHAE s 2,
o g A T AdE HE AAE 15 = AR oA SAEH AR ARE st Ao EFHUTH
ok sfhvta? FAol Aty AKHAY WEE AfddE g A F st Al ety X857t
oY) [ =719 B AE] www.cancer.go.kr]
Diet S 8T SFRE FHE Hol: YUY & F IEGACde duido] Hiny Wol QPR FEI
Hol AFE o dUT 17]= A7IAY 7150l B2 9w Al7stal Aari B o] FEUth
Hue? c Al &2 Ao, A7), Ha] 5[4 57 B AIE www.cancer.go.kr]
i st ARE Fe F EE 2909 AfelE A9 Vs Atz 524 wE Ado] &s] A=, oW 2H
Hol e Rl Aol At 49 AR FAA dds 4o F AV Aor dEA dFUTh
Hupe? webA ZF FRe 59835 dalsg A fow, Zo] e He W 3 ¥l B s HA da
Epdo] gro} W2 vho] up= Zhp-d| FE ) 4 9 Foj= wA ol o] £y
Exercise E FEo EEs TES TE F IR Ees FEE AS ¥ 9 AREs Aoy e 2V Es
s d7ter  FHAoR FYoh
« T Aol ABAD LF2 R Aoy, BE e F 374 o|FHH e dytt
o Bio 3ol Forle #E(Eldh Eolv Sl dor)r], &9V, CoEY F), 2749
7FsAdol e 5 FFeE T o, e F A MHAAE T ASole THHE
bR o8] o] fsS A7ke Aol 45U
[EA4: b3 55 918 b, A A8 =7k HAlE www.cancer.go.kr]
Daily living /94 H/a4 FAA 7 QA Fuld A SR HUnh FUAEE ABT Aeels 3 g T e

5] g0

= d7rar

70 A



Table 21. Examples of knowledge base for greetings and error messages

Intent Question Answer
QUAF E qh, hshe. g Aelsd AR
bdstAl L, bR dueh
W 5 EAE F B F TEE RS 9AG
QR STl Al el 8
AR = AR, S QhliSe ol&all FMA AR
IHEHY 5 Taeel MAHMNE vuY E uE
250l oA AREA AEe A
AL AR
o A Sy HoeH ARl AT ol FU AERS Sdy wEd
TR o] o]9] Aol AolgH MEow, AR T L FE

DEERE
(el B, 39, AE )

F oTEd ulgel dsl AZs FAE
AUtk e 2o 7 AF 0% Aol L.

ek Aoew AL AE BHow Bgd
el B4 2ol

5 gV AapAt
ER L B D T L
destew,  gRdd  APAES

A=Y
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Table 22. Recommendations from expert group

Category / Intent

Comment

Modification
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woQpe] slok Aojgd Aol P 15 AgATE ARle] Fulz
FTEH ARE AGEA Qgel] B A s, FEE ARe T

A GAEdA Aeste] ERleh: 75 oR FosIsith Akelo] Ao st

Aealgirh Aol Alg slukel A FHEL Sd AuE, dEE, sy B4
o) FEe PSS 947t By, oF g9 Aol Taple23w .
Table 23. Definition of key terms for the chatbot
Terms Definition
Intent A basic unit that describes the purpose of the user’s utterence
Entity A data dictionary that systematically organizes terms and components

of sentences that can be understood by the chatbot

[Example: 9184l Fet] Yokss Hol% Huhaer)]

Entity @Operation: $]& A<

Entity @Extract; %355

Entity @Allow: Ho%E L2

Training phrases Educational material that utilizes artificial intelligence to learn from

various example sentences that express the intent of the question
Various sentences of the same meaning to be input to the dialogue
engine and to learn the accurate intention

Context Unit for maintaining the context of a conversation by tying up multiple
Request-Responses
Natural language process A field of artificial intelligence that helps to understand and interpret

the speaker's intent for sentences expressed in natural language entered
by the user, as a technology that processes dialogue between humans
and machines.

Named entity recognition A component of the natural language understanding process used to
identify attributes such as name, location, and person in unstructured
textual material
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Figure 9. Example of an entity design
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Table 24. Entity groups related to question types

Question type Name of entity Entities
Definition @Dfinition “g9] 55 o]
@wWhat 9
Possibility @Possiilty 75 e
TR
Allowornot @Alow slgof- Holte Hue, HHolw 7FsEvle,

Hor Q=g 45 vow
e, PRE B, vRE
AWLRe, PP QElle, Bl
s, g BRS7H, TRl

HUR, AT U 5
Normal ornot @Condition ot ARV, ths “IRVES,
WEEL- 7710, QEES- 7R &
Time @wWhen A7 7R AR S
oA
e < € e 2 5
d o A olx) iz dxE 5
Caue @Case 2lo] ols-
@why i
Method @HGN Hohﬁ, Oit%q—ﬂ]
@Manecement e ] W, i, o W e e
Zl =8o] = Wb 22 A
W5
@Prevertion of) of) W oy i w R
R QF AA| S, QF LEREA
Sl LR oA sl 5
Recommendation  @Recommenction S FeleA|, =36 A S
571 Ho Eg7le | M =S,
nle s
Verificationy @Check Eaxal Zhshar Q=R ZH el ke 5
Confim kel L Qvle.. o] e,
.0 opdA] &
Differenceornct ~ @Differrce ol ol 4 8
75

]
R

S |



Table 25. Entity groups related to question category

Category Entity group Entities
Gastric cancer @GastrioCanoer 2t Gasfriccanoer, Somach canoer
@See 7] Sice, 18,12 7], 1b,1b 71,1 71b, 28,22 7],
271271a271b33a71371a47]
@Prognosis s prognosis, o1, 78, 71t &
Ak =22~ 22 ocal recumence, recurence 5
Zo] &7 o), distance metestesis, THE 7|
o), 7] o] &
Examination (@Examination ARF Fard|
FEARE TES A TSR =T
A Ee N R M R R R
S I
e TR
@Lab =RZe N AL Ak kD &
THEARAE S TREA DA
%j)obﬁé]x]? AL A, CA 199,
o
@ViB12 HERIB12 VieminB12, VitB12,B12 5
@Seting AR EpEe e W 2H e
8l 7pke g8 el =
22 o R
e Al
ety S G W e AP i
=R &
@Vaccingtion o oAl WAL A B oS
Pl oS =0 AIES
7] B QiAW Qe
HIX] =
b 054
@DentalTreatment R ok 2|5, AR AARIE, USHE,
Ko ojal o ojA) Sk X|5, B
A5, Ao}, vy A5 5
@Nutrients GdA oI REek F5 M| HEA 5
H gmz—o‘% —IA~0 Z‘C’)‘E—’ E{\Zﬂ’ =l ._ZJ\]—’
Symptom @DumpingSyndrome RO s H?}-‘%ﬂ%_%gi ﬂ%ﬁ%ﬁg%— 5O
EpigpsticSoreress e pa) 2 uple & Udsh ux|
@ o B A W A B
@BodyW\eight A A A AR 5
76



Table 25. Entity groups related to question category (continued)

Category  Entity group Entities
Symptom @Diarhea AAf oW B S
@Sympiom =¥ HALE T 5
Diet @DeAmount A 2P ok SRS
3] o) =) vipte) =) i 5
2] A W) AT
2 REE A T
@Bxract Hoi & T O 9] = W, P X
W FEE T ES ]
TR i BotE hks 3R HidES
EAjel] Beaziol Aeleks; Aol 5
@EAOu s Aol SR o1 4 ol At 5
@MikProdut AR AR QTEE oFEE RS HE, XA
I8, oy, S, el S, pt
@Dteht PR Ak AEe) ek 24 S
A APl 4] ) oty B
Exercise @Bedse 5
= ) dep) AR, Ay Ake=r]
AE mlE gl F
st 2EQ=7) Mt 05 F
T71 =L 5 9T Rl oF, S B9
NEACES 2
TS TP, =0l Y i oFelEH] 3l
toll, A3, 55 5
o T, olblzH) i) EEis s
@Aobete S PHeE, SEA o7V g &
@betseHbit s ST T
Daily living ~ @AbdBinkr =] Abdomenbinder, RIQIH, Rt 5
@Sep 4 Zh e, v
T TG =St

@WorkLife

YA g

PG, ARPE AR SR A 9E
it B ve T he o

" y ST =
A ) &
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Figure 10. Example of an intent design
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Figure 11. Example of named entity recognition
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Table 26. Examples of parameters for named entity recognition in the GastricFAQ

Category

Intents [Parameters]

Examples of user expressions

Gastric cancer

EEEEE
[@GastricCancer, @What, Definition]

- 9]¢H@GastricCancer]&] 7 2] [@Definition]
- 9] @GastricCancer]> 91 [@What]$] Y 712

AE

[@Prognosis, @Possibility]

A 2 [@Prognosis] £HE[@Possibility]

- AZ[@Prognosis] 1434[@P055|b|hty]

AdAE F AL 1A
[@Prognosis, @Possibility]

- A=

Lo &= <oto] AL[@Prognosis]E 4 A2 [@Possibility]?

7] vy A7
[@Stage, @When]

- W7][@Stage]+= AA[@When] & = UL

[@Possibility]?

A gl doje) o iy
[@Prognosis, @Prevention, @How]

- A [@Prognosis]e] 4

Zol[@Prognosis]7t A kA
oD A [@How] 3lloF shta?

3l [@Prevention]

Examination

A ERWAAAALY 2
[@EndoscopicEx, @Purpose, @What]

- 92 = Al 7 H AH@EndoscopicEx] 2] & A [@Purpose] S [@What] ] Y 712

YAGArLS] Fn)AFsk
[@Lab, @Examination, @What]

- Antrg A A @Lab] 9] R AFE@Examination] < -3 [@What] A Y 712

SFRA AN Ao
[@Lab, @Character, @Condition]

- FEEAAAELab T EA ke

dl[@Character] <217} 2 [@Condition]?

A5A el 9
[@Lab, @Character, @Why]

B E R R

Z[@Lab]7}  =A  vgkEd[@Character]  2i[@Why]

HERY] B12 AL A]7]
[@VitaminB12, @Examination, @When]

i W A9 A
[@Setting, @Examination, @How]

olater 77 o] Fof -
[@Prognosis, @Examiniation, @Allow]

)
RO
s

L[@Progn05|s] AR [@Examlnatlon]—% whol = &Lk Q [@Allow]?
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Table 26. Examples of parameters for named entity recognition in the GastricFAQ (continued)

Category Intents [Parameters] Example of user expression
Treatment grelsler QW o] HA A& - ekslsl @ H[@Chemotherapy] S| 52 [@Purpose]< S [@What] ] Y 712
[@Chemotherapy, @Purpose, @What]
Gkt ar] e A A7) - &rstel @ H[@Chemotherapy]> <1 41-EI[@When] A] &Fakit Q2
[@Chemotherapy, @When]
arokslsl @ W o] zls) wh - &F9rstel @ H[@Chemotherapy]> o] 9 Al[@How] A E Y (X5 7|z, 3¢
[@Chemotherapy, @How] )?
A A 7 3] g - A~ [@DentalTreatment] 3l %= =2 [@Allow]?
[@Dental Treatment, @Allow] - Sl& %‘%ill[@DentalTreatment] 7}35”4 7H@Allow]?
GGA FH o H - oJH[@Which] % % A|[@Nutrients] & & 831 faﬂ} [@Recommend]?
[@Nutrients, @Recommend] - 9 T FAte| ] ZO o oAl [@Nutrients] S =3 3l 5+ A 2 [@Recommend].
Symptom R Rl I ) =R %?—E[@DumpingSyndrome]B] Zéﬂ[@Definition]E— LS [@What]d Y 7F?
[@DumpingSyndrome, @Definition, @What]
228 Gafo] it 42~ 2] [@EpigastricSoreness]©] 1=l 773217} 2 [@Condition]?

[@EpigastricSoreness, @Condition]

&2 7le] el . 5—?—&%[@EpigastricSoreness]iﬂ Hol[@Cause]+= ALY 72
[@EpigastricSoreness, @Cause, @Why] - &2 [@EpigastricSoreness]<>- H[@Why] A 7|1} 22

=53 2 &7 7k 4 5% [@DumpingSyndrome] #]<;7]H@When]
[@DumpingSyndrome, @When] - T3 S F T [@DumpingSyndrome]->- 1 Al 7-A [@When] WEFE7F Q.2

AT A
[@BodyWeight, @Character,
@Management, @How]

- A F[@BodyWeight]©] 7FA[@Character] =™ o] 2 A|[@How] 3loF st L
- A F[@BodyWeight] < 7H@Character]AlZ 4= Q= ¥ [@Management]©]

§Lt2

AL ol
[@Diarrhea, @Prevention, @How]

- AXH@Diarrhea] ™" [@Prevention]
- AAH@Diarrhea] & ©*d-3} & *H[@Prevention] ©| % #Al[@How] 3 oF s} Q72

Festetan Ya4g = el
[@Chemotherapy, @Symptom, @Check]

- =7ko]  A”d[@Symptom],  &%F3tet @ i[@Chemotherapy]  F-ZF8-©]

gk} Q [@Check]?
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Table 26. Examples of parameters for named entity recognition in the GastricFAQ (continued)

Category Intents [Parameters] Example of user expression

Diet 2] A} - A [@DietAmount]s =4 3HE WY [@Management]©] & w3 T
[@DietAmount, @Management, @How] - A AFEF[@DietAmount]>- 9 Al[@How] 3lloF 3} Q?
FIHA =/ 7 A7 5 Lol - SUF[@Extract] S PIME H U [@Allow]?
[@Extract, @Allow] - GAHA S do[@Extract] Ho = =L Q[@Allow]?
54 fFAE FdAF - oj® Q= E[@MilkProduct]7} T SRbol Al 3 =+ 3 [@Recommend]?
[@MilkProduct, @Which, @Recommend] - *[@MilkProduct]®] 4<% SA Al =357  [@Recommend]?
A AFd A4 - FA 2 A5 B @DietHabit] > 2 &t 9l 71712 [@Check]?
[@DietHabit, @Check] S EdWE Jlgs A glo] wWa gi:u & W[@DietHabit]o] ol =

=7}  [@Check]?

Exercise TE F 7 *F 93 - & 5 F[@Exercise] ¥ 2 [@Management]
[@Exercise, @Management, @How] - o 5 2 XE[@Exercise] WH[@Management] © = Al[@How] dfoF s} L2
R R A - B2 F[@AbdExercise] = = EH L2 [@Allow]?
[@AbdExercise, @Allow] - 313-2] © 7] 7] [@AbdExercise] = 3% %1} [@Allow]?
+5 5 F4 - ol FF o [@Which] &S[@Exercise] S 3t Zlo] =27} [@Recommend]?
[@Exercise, @Which, @Recommend] - +&[@Exercise] T+ 334 2 [@Recommend].
A easd 24 - A4 55 T [@ExerciseHabit] 2 331 Sli=71 712 [@Check]?
[@ExerciseHabit, @Check]

Daily living = % 94 7l Al7] A ZE4F Al [@Pregnancy]> A [When] 715 $H71 2.2

[@Pregnancy, @When]

- = 5 A [@Pregnancy]= 1 AI[When]F-E] 715 d71 22

SRl ey
[@Sleep, @Management, @How]

- FH@Sleep]= Z A& o]EAI[How] alfoF abQ?
- FH[@Sleep]s F AA AT F = F WH[@Management]©] A2

21 A2 B BT 5] 8o (A7)
[@WorkLife, @Allow, @When]

- A @WorkLife] 575 A= =72 [@Allow]?
- 3| AH@WorkLife]= A A F-El[@When] THH %= =71 [@Allow]?

Al A8 E 1A
[@WorkLife, @Check]

- A7 F[@WorkLife] %7 [@Cehck]
- A A @WorkLife] & dFal Sl 17F2[@Check]?
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Figure 12. Example of entity group in the GastricFAQ
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Figure 13. Structure of intent in the GastricFAQ
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< Accuracy (Pilot test) > < Log analysis >

iZiegs wols siLie Y e

Figure 14. Preliminary evaluation and log analysis in the GastricFAQ

Table 27. Evaluation scores in the chatbot log of preliminary evaluation

Indicator Result
Accuracy = (TP + TN)/(TP + TN + FP + FN) (488 + 7)/(488 + 7 + 194 +2) = 0.716
Precision = TP/(TP + FP) 488/(488 +194) =0.716
Recall = TP/(TP + FN) 488/(488 +2) =0.996

F-score = 2 * (Precision * Recall)/(Precision + Recall) 2 * (0.716 * 0.996)/(0.716 + 0.996) = 0.833

2) Ao A £Q AIgH

Sr Aolewt AL o Ay AR Ea FA¥ A w9 A

rld

gaEe] thal, RS e o] HARIAAY Ae) A ke ARk
P BOTRINA, FHE A% AF WAE P ARl 3 Q)

Aol A% A7Fe Hit 14818%-0 7 HES Eal sds 459 Ao Ay

s

29 ARRPo] FAA R FoletA #ttHt=-16.43,p<.001) (Table 28).
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Table 28. Comparison of time for query processing in the chatbot log of preliminary

evaluation
Time for query processing
Type of answers n (%) Chatbot Expert t p
Mean £ SD Mean = SD
?Fff%\l";“swer 495(716) 000000 1469.69 + 1319.24
égg‘ffﬁ; answer 196(284) 151569+158011 151569+ 1580.11
Total 691(1000)  350.68:+ 991.90 1481764139110 -1643 <.001

2. AREAL AEfHo] & 2A

AREAL QIE|Flo]AE Aoz AES Esid gHo] EEye vlwet
A HAAR JEEE 4] 10 Sl Holhes vk AR gAEE HojFe

=L

2 gdste] AAISHITHFigure 15).

@ QhFatHlR. SIARR QIIEILICE
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Figure 15. Designed user interface
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Figure 16. Screens for developed gastric cancer QA chatbot
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http://gastricfaq.pythonanywhere.com/

Table 29. Usability comments from expert group

Severi
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score
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Figure 17. Examples of question answering with follow up intents
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Figure 18. Edited screen for frequently asked questions
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Ak AT AT 7913 FARS A 3<lo] Ay eE Aletol

ol&st AR v ®ou9l HMEVF oAS Fislo] S st
Ay, F 111612 AR T 9167((81%)oll= st o], 17l
20071(17.9%) M= FAZsEAY B= Sl EWo] Ales Atk

T 111609 Aol disl AR G S5 ool e ek A&t

Z4-$-(TP) 91071(81.5%), ¥to] REUTIL o3+ who] thef HAErte REvhy

st HA9(TN) 674(05%), Fio] AFoz o3l o, divhe o =

e

td

St ekt H$(FP) 17871(15.9%), 123 o] TErhy oS53 whHo
s, &7k dE9E ok gHoR s A9FN) 2271(20%) 0=
TRESME B dyE EdE Ay, ddn, AdsY FESE AR

A= Table 302 2t}

Table 30. Evaluation scores in the chatbot log of experts’ evaluation

Indicator Result
Accuracy = (TP +TN) /(TP + TN + FP + FN) (910+6)/(910+6+ 178 +22)=0.821
Precision=TP/ (TP + FP) 916/(916 + 178) =0.837
Recall=TP/ (TP + FN) 916/(916 + 22) =0.977

F-score =2 * (Precision * Recall)/(Precision + Recall) 2 *(0.837 * 0.977)/(0.837 + 0.977) =0.902
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Table 31. Comments from expert group

Comments
- ARl FUE oulE TR fAlelE iEEiE el ke whle] et
97 A

13 ARe QEp} Yol AW wEe A 3 )
SR BRI BSE oje] wleh T shiel e A7} A%E
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[} _m:
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M[d
rlo
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2 A2 A7 &2 ARE

ARt Felagy Bh AP HHE AR 2O A Av, RS

sall wRo] sidET17kA e de] AHe) 49 ARR Bt 1733801, T
Aok AoSH HAE AolM dE7tel Sal Ao Aol Aed AR B

1204780 % AT EF Ao| A £ Aol AR folaA Aok

(t=-24.69, p <.001) (Table 32).
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Table 32. Comparison of time for query processing in the chatbot log of experts’

evaluation
Time for query processing
Type of answers n (%) Chatbot Expert t p
Mean = SD Mean = SD
(CTogfﬁ\la)”s‘Ner 916(821)  0.00+0.00 128262 + 123821
zggfg\cl; answer 200(179) 135819+102328 135819+ 102328
Total 1,116 (1000)  173.33+58166 1204734120610 2469 <.001

2. AR} 71

Aok AoleH ARe] ARA BY W7H2020d 7-9¥)ol Foldk A
tdAke] dnbA 5/dS- Table 33¥) gtk AJHES o4 3479(60.7%)°] (227,
03%N)ET = HlES AHERGlal, W AR 53641E 40thel 50t

A7 wott) 5 WS BREEAES ASIE 97T 447H(78.6%) 0=

2
i)
2
>

o
>,
o
o
o,
o
=
N
of

, 2L4%)HTE Wtk e & Wr|E 7)
378 (66.1%) 0% 7P wWokal, 7 F A 7R Hak 627lEolqlth A%

AA g2 AL Ao Q= (54, 96.4%) 7} S x|k
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Table 33. General characteristics of participants (N=56)

Characteristics n (%) Mean + SD
Gender Male 22 (39.3)
Female 34(60.7)

Age (yr) 5357 £ 10.66
20-29 1(18)
30-39 3(54)
40-49 18(32.1)
50-59 15(26.8)
60-69 14 (25.0)
70-79 5(8.9)
Operation methods Subtotal gastrectomy 44 (78.6)
Total gastrectomy 12 (21.4)
Stage | 37(66.1)
Il 6(10.7)
] 8(14.3)
Unknown 5(8.9)

Time since operation (months) 6.21+10.88
<6 39 (69.6)
6-12 8(14.3)
>12 9(16.1)
Experience of health care Yes 2(36)
—related application No 54 (96.4)

el 441005)e® P =ka, wiEAd o]l 53 WAl
395(x0.80)H o7 714 SEotrKTable 34). Wizl o]9]e] B o] 47 o]Ake]
AFE gt AR dEoxes ARE G4 ARE + ASlokrt

448068 0% A1 R, A AFLE e 571 A3HT )

o

37086 T T wAl uERtE AA ARAF AE Age 428

<

046)H 0= RISEITP o] 2 Wl



Table 34. User experience scores (N=56)

Category Item Mean + SD
Findable 4.33+0.01
The chatbot provided answers that | was looking for. 432+ 0.64
The information recommended by the chatbot was helpful. 4.34+0.61
Usable 440+ 0.06
The method to use the chatbot was convenient. 446+0.71
The function of the chatbot was easy to understand clearly. 4.39+0.65
With the use of the chatbot, | was able to quickly get answersto  4.34+0.58
my questions.
Credible 419+0.25
The information provided by the chatbot was accurate. 427+0.62
The information provided by the chatbot was reliable. 439+0.62
The chatbot explained a clear reason for an error. 391+0.77
Useful 441+0.05
The chatbot helped me easily find answers to my questions. 4391056
The chatbot seems to be helpful for improving self-management  4.46 + 0.60
after gastrectomy.
The information provided by the chatbot was useful to me. 4.38+0.65
Desirable 395+ 0.80
The use of the chatbot aroused my curiosity. 3.75+£0.86
I was immersed in using the chatbot. 3.85+0.14
Valuable 429+0.13
The chatbot is a service | need. 434+064
The chatbot saved me time and effort in finding answers to my ~ 4.38+ 0.62
questions.
The chatbot provided a differentiated and valuable experience. 4141064
Accessible 438+0.14
The chatbot was easy to use. 448+064
I could easily find the function | wanted in the chatbot. 4.29+0.68
Continuous 429+004
Intentiontouse 1 will continue to use the chatbot in the future. 427+059
I will recommend the chatbot to other patients. 4.32+0.58
Total 4.28+0.46
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Table 35. Comments from user group

Category Comment
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Ais Adste] sid Bls BRlshs 7Is (70l Wiet F84ds Bt
A3}, 71512 58 wHdel 447(x051)F, 7152+ 4.38(0.61)F T 7% BT

Table 36. Evaluation of guestion answering delivery method (N=32)

Score for usefulness of function Mean = SD

Functionl: Freely entering natural language sentences or keywords to ask questions 447+051

on topics that you are curious about
Function2: Selecting the question you are curious about from the list of questions by 4.38+0.61

category
Preferred function n (%)
Prefer Functionl over Function2. 18(56.2)
Prefer Function2 over Functionl. 8(25.0)
Similar preference for Functionl and Function2 6(18.8)

Aol Algst A2 HiHTo gisl] Ak 538 JAAsk=AE H71st
Az} AA} oA 5 A wbde) 472 A, 2lo] 466 A, A 463 o] o w

“

lud =S AHes dEpila, vt f8ReAE A A, S
Yol 5 3 wHell 453 F, Ao] F 447 Ho] woE v 2 HaE
LR SITHTable 37). F7Fe AlFEw Etka ArlE

EL P, rm 5 Aol e Aol N, A, WS 10

W, AEHUA - e e B SAH R Alars] Sol3ith
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Table 37. Evaluation of perceived importance and usefulness for question category (N=32)

Perceived importance Usefulness
Category

Mean + SD Mean + SD

Gastric cancer 450+0.72 444+ 050
Examination 472+058 441+061
Treatment 447+084 425+ 0.62
Symptom 4.63 + 0.66 453+057
Diet 4.66 + 0.60 447+0.62
Exercise 459+ 056 431+0.74
Daily living 434+ 0.60 431+064

3) AMEAF 21 H4

1) AH&A o) B4

AREAL A kel FAE AR 2OF #A% A, F 1503319 Ao]
FAENSY. A AR WFE Rk o] 1,0337(68.7%), o7F
22071(14.6%), A5 9271(6.1%), L’$AE 6671(4.4%), & 3471(2.3%), AL 2H
R 2471(1.6%), TAF 1971(1.3%), AIEe] Wl o]e] HF 1571(1.0%)2] TO=
e ARSAL i 2ol Rt TR HE 0] oAl Table 38 &

39¢}
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Table 38. Intents of frequently asked user questions ranked top 20

Rank Category Intents Examples of user expressions n (%)

1 Diet Wit shgot e, e o AR ok P 85(67)
2l ol E) e, R ElS oo £

2 Diet P shgot e, vt b AR s e 5 A 71@D)
g5 el A Bl HuQ 5

3  Diet T Shgot el Tkl e ol Hue, 53(3H)
W we Soljo 5

4 Diet A st ofsA| k2 e RlE: Hole Hk @, 52(35)
792 Ho qleh g &

5 Diet SFAE R T PR, L =, 5 ke el B2)

o 22 3 g2dg, $32o] el 5

6 Diet STU RS A vYs A AR o 2@)
=g0] Qlom jh Pl A, weke
ofgA s

7  Diet VAT 8ot A=l ofy Z=EEly 3 Svks 0(0)
ks B HERARRS wele
H7E Srfse] Sl £2A418 5

8  Diet T {gofy- s mhRR Rl Al RN 2819
TR, TS Tl Fe 5

9 Diet S S8t ks A 27 B9RiE o 22 o 27(19)
e wom qle g

10 Diet T 8ot e, S Rl A E - mE B(17)
2 5 glon] Felgmizmlojrrl o £

11 Diet FRIT sl gofy- 7R, =7 AR BRI HoleE e, 24(16)
B 5

12  Diet FARE 51801 ol FesMERt Qlolfs hies 2(15)
BoiE LR, 9xE AP AR T

12  Diet 71 31801 7| FplRT) wP] v Eue, 22(15)
N R R R B

12  Diet oM S slgolt WisY dREm] ARL AR A 2015
HFpA, 2 ) S

15 Diet 452 T 24 Skl 2 54 A o 29
S IS 2 Q= L QAR S
7ReFshie &

16  Diet S sHgoft ), ks WY S 2ERlE, 19113
Sa17) vie) 2 )] kel

16 Symptom & ol H7FolE o}, wiks s €91 & 19(13

18  Diet Hafolol TRl OO TR ATESL ol 7] 5 18(12)

algopt

19 Diet AT sHgott A, AR Eele Eue, eolio]  17(L1)
HARE ol BLke, HEA| &

19 Diet =t SF8of- 25 RS Y e § S 7L)
Bl B e, WEES Bl iR T

19 Dt Prulnseigely el R % onl S ol e 1)

19  Symptom A} ZNF ofwlA| ARE Al 2|, ARKE AR 17(L)

oA Pk spie. &

102

K



Table 39. Intents of frequently asked user questions by question category

Category Rank Intents SR .Of n (%)
user expressions
Gastric cancer I ACEEE 17]371a $19+37], 503
%]'1 7] ab A 5
2 upRke] e upHRl ES AR A 5 4003
Examination 1 7] SRI= U PR AT 715 S, 403
71EL] SR e &
2 URuRPEEALEEAT K 5 oAb = 403
e, g PR R Ak
SR 5
Treatment 1 2PR|E sleot A o w: FU 5 14(09)
2 RBRIeHY EAAeSE A AE, AIEAVY 1107
A =
Symptom 1 SRFAE v A dof ZEES, Fee) £ B2
SRR A R
2 EE 7he Alsh go] gloig off 1913
W7ol ob; vife S oMt 5
Diet 1 A ogody- ApdramolE e, g, 8(7)
2o vl B, 95 5
2 IR 8o I W =d] WEES7ER, 7147)
Eool Holw Sh ) ul s
Exercise 1 SRS 5ot AREIA, AR RS, 9(09)
e A =R T
2 ey sgody- e Bk, Al FHolw 8(05)
U, WE 7 1eE 5
Daily living 1 27 8oy Celor, 2, ke 7009
AT QFEL 5
1 Ty &gofy- Tjaf, ek IR, 705
s S HUe 5
JAHEE 26%°] =dsa, W QHES o] 9235(40.7%), o

5651(24.8%), A5 27%(11.9%)

, Q8 215(9.3%), A AR FH 115(4.9%),

AAE 9T@AO%), £F 9T@O%)T K WSl ole] R 1F04%) SO

UERSTE 452] JI-IEMIAISFE] e, ANAA 51847, AR HAFHT,

PN
T=

F U H§ SgolE ARel FEA QgE AL GasticFAQY)

UAEC] F7ksto] 474 - Bkl

Aol me]

AHEZF  AREAL

R

=]
?‘:]'_T':
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2045(91.9%)>  FHE AL

seEn

AL, 18FBL%)>  AFAFHHY FAQ ARACZFE  AAPL

F=5 Ao e) sldstlthTable 40).

User QA corpora
520 Intents

310 Intents

CPG, FAQ sources

hJ

174 Intents excluded due to overlap

656 Intents

F

18 Intents added

from revised named entity classification

3 Intents added

for greetings and error messages

2 Intents added

from preliminary evaluation of GastricFAQ
3 Intents added

from heuristic evaluation by expert

682 Intents

A 4

-
&%

4 Intents added
from user experience evaluation

686 Intents

Figure 20. Pre-defined intents for gastric cancer QA chatbot

104

B e

Hamel]  ZA® Apolwel




Table 40. Intents of questions added by the researcher from the analysis of knowledge

source
Category Intents User expression
Gastriccancer ~ $1+2] 49 19+
=9] 49 517 % 9k
Arke] 7ge] A AP, A
dole] e o]
Y ool el Yol Y
97 ole] Ao 9A7470)
Treatment PR A| &80 Elniok
Symptom HE ST 42 9, 935
A5 ol AN TS olgs2
a9 BE AGE FENIEFLIvR A)Sshie,
SaREF LA Foglol e
2o o) 25 9
Diet 5l gof ARreo], gaelo|tE e, Tt
NAAEFARE ojurte 5
AL &80 g oAl
RSk ool LB
HHIET &]-8-of 4 R, Bt FuEn Rt
A 3]8ol &, 3 1Al 555
A 38ol A, Eeredd
Exercise 7E} €5 38R %] 7] 3%

2 s 371

@ 45 B A%

AR AE e B 4" F 1503719 AR T 1,2817(85.2%) 0=
Akl BEE o), 2227(148%) FAEEIAY i gl whHo)
A= ek AE 1503305 AR A o5 ofFel g it dETt
o] wat RS Ay, Aol Agow o5% el diEl dErPt
Aoz st F(TP) 1,27371(84.7%), o] REtiaL o538t o] 3|
AR7lE REva Ads 49TN) 871(05%), Hyto] Aoz o=sll oy,

AF7P= o = REv #st Z9-(FP) 18071(12.0%), 1]

=

2
i
S
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ThiL oS53 Aol disf, vk s ok A2 oR st ZFN)

ru

=
278w CE FFHALE R dYE EuE Z3e, dus, AdEn F

s AXrst A3= Table 413} 2t

Table 41. Evaluation scores in the chatbot log of user evaluation

Indicator Result
Accuracy = (TP + TN)/(TP + FN + FP + TN) (1,273 +8)/(1,273 + 8 + 180 + 42)= 0.852
Precision = TP/(TP + FP) 1,273/(1,273 + 180) = 0.876
Recall = TP/(TP + FN) 1,273/(1,273 + 42) = 0.968

F-score = 2 * (Precision * Recall)/(Precision + Recall) 2 * (0.876 * 0.968)/(0.876 + 0.968) =0.920

N
2
2
X
:l>~
>
_%
1:M
r°*'
_<a

SR AR A Mg BEE AR

vlg] gest AEEe] e A, A o] Ao wd" A

Andne] W QUER AFsel AW P ATT 5 Aus
S, B 5T golE QEElel F/ksg wh eRel 54 - ne

Aprel Tgt oA Tabled2st 7k
Rio] mEAL AROE} WHs ke AR o ARE Gwe
ANF 1649 AF F 8AS Aol vle] FoEA) ggka Az AFOR
F7h AT 45S GastricFAQE] QIHIES] F7hale] 7 - uek S5, 8
o] vhE Wl olgle] AROR AMAE Sold Wk ARIEE

7L ARTEEAY A tellAl dEstes b HAA]E Alesk= Fallback
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Table 42. Examples of error of question answering and their modification

Category  Expected intent User question Predicted intent Answer predicted by chatbot Modification
Diet AR 580l KAl AT &8l AR T8 oUAde® AR EHER A AT SAIE Zlo] Rl A,
FHUTh Al Efe] #H o RS FEHA xEsie] P, A,
AHEES Tk A TR
[EA: =71d ’HATE] www.cancer.go.kr] s AE]E]
A Fallback intent A olg FQ AR Y w Heogw Axow, g Iml FIh
] =T AL F= F T ulgel dEl Awsl AW gtk 2
E] AL AR HAow #gd  glom, 54 Fdo] AskAd

AgEickd FEE Aol setat Ang ) olnae) g

A=

RRCRA T i e P A Rt 7 LS i S L o) B o A o
el & TOR A3 AT 5 JFUTHERE A=),

[EA: =717 B AIE] www.cancer.go.kr]

HARRS 5

318

=]
H

Fxejol =9 §-4

T A9l e A & A okE ¢ lorE, jftow
ZBBPHATE LA AEs] BAAL,
[EAX: 271 HATE www.cancer.go.kr]

FrYAE

ARl ok kel AYE o} Folshed sk Hpet
o] gz A% i AR Fols SISl AT sjo] ol
o}i-E Aok Fuink

(24 91903} AR2 Sle Qi A

FHZAE wo|r
ke,

FHgl|o]

glel S8 o oS gtk o BA7E S AFolt
QAT PEAow A AP dekat B A

QJopsl dake 249 Aet Hlo] eslel Bl
IS F 5 UIHE A,

[EA: =717 BATE] www.cancer.go.kr]

_V_l(

el F71

B e

e



Table 42. Examples of error of question answering and their modification (continued)

Category Expected intent User question Predicted intent Answer predicted by chatbot Modification
Symptom Zspgel] i ASEFIAASEU, ) v d9l W7 vUe= A9 A A0S 4] flEkie QIWIES] sy el
S-S pAe w4} AEXIF Aot HeFhck W7ol ASKERITEE  fAL A TE
7i_kE & Y wHEsle] A XEE oAl & Agkl FUlsle]  did ©Wol
Ale] M2 A5 E = Z1S 3313 Exhyth AAE == 73k
FEF A FETRddd FETH A e Fol FERel o] wEliAe A2 diiRe 2 Wl <lEE
TR At A=A vehks SR EAPE HX Utk TEel R

V3, 4().
AR A7) Ak A Fallback intent A ARHA|A A7) QlRIES
it
Treatment HER lgol® Axa Fallback intent s oHEge s <lEH
QA 3]-gof - AJre] a5l 715k
ERI B IHEREY] 7] A7 LR A A7 AFo] gl Aol ARE T, ARrE S S QlEE
BRE X8 58l Hspll sh= Aol EFUch ol AR Alge] Sl gl FIRh
Afeles A5E 9dshs dsX(@AFFUha 49
Sl X5 ofF-E AYseE it
[EA: 197 A=2E st k), AAdA )
T BAASS AFEA AEA Apde] el A X5 Fof Qo] AE ks o=, 34 AP HE ETES
Apde- Ao b 2 ghel o] oA Al JIRIES] dg el
& otk F7klel  dld Eiol
[EA: W71 o folF, A oRabxda 7] AAH =5
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@ A9 A 29 A7
AR AE Hrlol HHE AR 205 g1t Ay 9 AeH
P Ea 2] Ao AQW AXRE H 14638011, FHE Yot

ANSH BAE A ARZbl e A9 Aelel 208 A BiE

o

12262702 A= w8 Ao Ag 48 ARl ARl ofdt BeH

FAACR FosHA FSkrht=-44.20, p <.001) (Table 43).

Table 43. Comparison of time for query processing in the chatbot log of user evaluation

Time for query processing

Type of answers n (%) Chatbot Expert t p
Mean = SD Mean = SD
Correct answer
(TP+TN) 1,281(85.2) 0.00+0.00 122569 + 728.40
Incorrect answer
(FP+FN) 222 (14.8) 1229.75+846.32 1229.75 + 846.32
Total 1,503 (100.0) 146.32 + 493.38 122623+74492 -4420 <.001
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A5 =2

F 919 BA5o) A|w) AN T ke
Aclgde] A9 EASK: 99 AT AAY BRAAYL Aulo] S

Atato] Brkelda, olF dgalo] Aol A2S A&3k 777 7kl 9j¢t

ASH MRS ST AR FeAE, AeA BT P B
B pRR g WS ARe) 543 Pk sl o) AT

R AR =2)starat gt

A 14 72N

WA WAl Al F Sleh BAEC] AN 9l Awe] WEg
A4 wEso] Slok AolSH MY BRAAG Aol Aw T2
deb T FAl WobE eEEAg we g mdz AR A9

A5-=(Mahmoodi, Mirzaie, & Mahmoudi, 2016; Shen, Colloc, Jacquet-Andrieu, & Lei, 2015;
Zadeh, Ahmadi, & Beheshti, 2019; ©]7, 2005)°] 31O}, o= A-ellA LIt
M EEE2 dife derkse] &88 FAor /el sk 29
e - 259} AE Jhdel 23E T3 tHMahmoodi et al., 2016; Shen et al., 2015;
Zadeh et al., 2019). ©]5773(2005)2] A= AoJeH AAE Jks fsh HA o]

o Aol dAslon, ARkl oo fidk A v AR HHs Aled

BHoR sl thAkzeld ¥ dvsh Holk YTk B ATelrs

AdAE 5 A sl BFACR T Sl Aol AR He
Asshs WRs Tk, e § AY dxee] 2d 7IRE sk F4%

H7g dlole ek sk A AFEFAR B FAQs FEAS AR AvERE
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Abstract

Development and evaluation
of a gastric cancer gquestion answering chatbot
to provide information for patients
with gastric cancer after curative gastrectomy

Ae Ran Kim
College of Nursing
The Graduate School

Seoul National University

In this study, the information-seeking questions that emerge in the self-management process
of gastric cancer patients after radical gastrectomy were structured into a gastric cancer question
answering (QA) named entity classification and knowledge base. Subsequently, we developed
a gastric cancer QA chatbot that provided answers to inquisitive questions in real time, and
evaluated the heuristics, user experience and performance of the chatbot.

The gastric cancer QA chatbot was developed and evaluated according to the analysis, design,
implementation, and evaluation phases of the system development life cycle. In the analysis
stage, we derived the following 7 question categories: “gastric cancer”, “examination”,
“treatment”, “symptoms”’, “diet”, “‘exercise”, and ““daily life’” by collecting and analyzing gastric
cancer-related questions that appeared in an online self-help group, gastric cancer-related
clinical practice guidelines and frequently asked questions (FAQs). We also derived 10 types of

questions, including “definition”, “possibility”, “allow or not”, “normal or not”, “time”, “cause”,
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“method”, “recommendation”, “verification/confirmation”, and “difference or not”. The gastric
cancer QA named entity classification system comprised entities expressing the target, predicate,
and attribute of the question. Keywords extracted from 214 additional questions collected from
the online self-help group were mapped to the concept of the named entity classification with a
coverage of 90.9%.

Results of the expert evaluation revealed ratings of 4.0 or higher for all criteria of the overall
structure and for the representative ability of each category of the developed named entity
classification, with a content validity index (CV1) ranging from 0.71 to 1.00. The developed
named entity classification comprised 7 top level concepts and 4,517 sub entities. The
developed knowledge base comprised 33 intents on gastric cancer, 87 on examination, 125 on
treatment, 236 on symptoms, 145 on diet, 12 on exercise, 36 on daily life, and 3 on greetings
and error information, with a total of 677 intents and standard question answering sets.

Results of the expert evaluation on the knowledge base revealed a 97.5% accuracy rate for
the answers, with a CV1 of 1.00 in all categories. The function of the chatbot in this study was
defined as a function to input a natural language question and a function to select from a question
list.

A chatbot agent (GastricFAQ) was developed to reflect the entities and terms of the named
entity classification developed in the design stage onto the entity and question answering sets
from the knowledge base onto the intent of Dialogflow. GastricFAQ consists of 677 types of
intents, 281 entity groups, and 4,190 sentences for training. The user interface comprises one
main screen for obtaining answers by entering natural language questions and seven screens for
checking answers by selecting a question list by category.

In the implementation stage, the chatbot was implemented in a web browser Chrome
environment by connecting the Dialogflow API based on the Django framework using the
Python language in the Linux environment.

The four usability problems that appeared in the heuristic evaluation by experts were reflected
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in the system improvement. An analysis of the expert question log revealed an accuracy rate of
82.1% for the answer. User experience scores were higher in the usefulness category (4.41 out
of 5), followed by 4 or more for all items other than desirable category (3.95 out of 5). An
analysis of the user question log revealed an accuracy rate of 85.2% for the answers. We
corrected and supplemented error cases, and improved the interface such that it presented the
entire list of questions by category.

The gastric cancer QA chatbot developed in this study for patients with gastric cancer who
have undergone curative gastrectomy is expected to be used as an intervention for providing

information with real-time answers to user questions.

Keywords: Gastric cancer, Question answering, Chatbot, Natural language processing,

Heuristic, User experience, Performance
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