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MOT CAI TIEN CUA PHOBERT NHAM TANG KHA NANG
HIEU TIENG VIET CUA CHATBOT THONG TIN KHACH SAN
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Tém tit: Chatbot hd tro thong tin du lich bﬁng tiéng Viét dang thu hiit nhiéu sw quan tim cua
gi6i nghién ctru va ca kinh doanh. Cic chatbot truyén thdng thiwong duoc xay dung dua trén
co 56 cdc quy tac, kién thirc hay trang thai hitu han nén thwong kém hiéu qud. Gan day, nho nhitng
budce tién 16n ciia hoc may trong xtt Iy ngdn ngit tw nhién, chatbot da dat duwoc nhitng budc tién
dang ké trong phan loai y dinh, trich xuéat thyc thé va phéan tich tinh cam. Bai bao nay dé xuat
mot cai tién ctia md hinh tién hudn luyén nhdm xay dung mot chatbot thong tin khach san
bang tiéng Viét. Vi dé xuat diéu chinh cac mo hinh tién huan luyén nham danh gia xem mo
hinh nao hoat dong t&t nhat, két qua md phong cho thdy rang dé xudt ctia chiing t6i da mang
lai hiéu qua dang k€ voi Accuracy 96,4%, Fl-score 96,9% va Precision 97,4%.

Tw khoa: chatbot, xtr ly ngdn ngtt tw nhién, hoc may, mo hinh tién huén luyén, d6 do

An improvement of PhoBERT to increase the Vietnamese
understanding of the hotel information chatbot
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Abstract. Chatbots supporting tourism information in Vietnamese are attracting a lot of
attention from researchers and businesses alike. Traditional chatbots are often built on the
basis of finite rules, knowledge, or states, so they are often ineffective. Recently, thanks to the
implementations of machine learning in natural language processing, chatbots have made
significant strides in intent classification, entity extraction, and sentiment analysis. This paper
proposes an improvement of the pre-training model to build a hotel information chatbot in
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Vietnamese. With the suggestion of adjusting the pre-trained models to evaluate which model
works best, the simulation results show that our proposal obtained a significant effect, based
on the metric for evaluating, namely, Accuracy = 96.4%; Fl-score = 96.9%; and Precision =
97.4%.

Keywords: chatbot, natural language processing, machine learning, pre-trained models,
metric

1 Pit van deé

Chatbot hay trg ly ao xuat hién ngay cang nhiéu trong doi song cua con nguoi nhu Apple
Siri!, Google Assistant?, Amazon Alexa?, Microsoft Cortana* hay FPT Al Chat5. Véi su bung nd
cua ting dung cdng nghé thong tin vao hoat dong kinh doanh du lich, viéc khach hang tiép can
thong tin du lich qua chatbot tré nén phd bién. Nguoi dung c6 thé giao tiép véi chatbot thong
qua trong tac bang giong néi hodc van ban. Chatbot cé thé gitip nguoi dung thue hién nhiéu yéu
cau khac nhau tir goi dién, tim kiém thong tin dén dat vé, dat phong khach san. Cac chatbot
truyén thong duoc xay dung dua trén cac quy luat, thdi quen trong ngdn ngit ctia nguoi dung
nén khi gap cac cau hoi ngoai kich ban, chatbot sé khong hiéu va phai doi nhan vién cham séc
khach hang can thiép. C6 hai mdé hinh chatbot truyén thong: Chatbot theo kich ban
(Menu/Button), nhw Chatbot Messnow® va Bot Ban hang” va Chatbot nhan dang ttt khoa nhw
Chatbot Harafunnel®. Uu diém ctia hai loai chatbot truyén théng nay 1a dé xay dung va d6 chinh
xac cao vi nguoi dung dua ra yéu cau dua trén nhitng goi y (nut) da dugc xay dung trudc. Tuy
nhién, nguoi dung sé bi dong tredc nhitng mong mudn ctia minh vi phu thudc vao cac lya chon
duoc cung cdp caa chatbot. M6 hinh thit hai ¢é nhiéu wu diém hon so véi md hinh thit nhét vi né
cho phép nguoi dung chu déng hon trong viéc dua ra yéu cau, nhung néu nguoi dung st dung
cac tir dong nghia véi cac tir khoa thi chatbot khong thé hiéu dé tra 16i mot cach phu hop, ciing

nhw khong ndm bit duoc ngtt canh cudc tro chuyén.

D¢ cai thién kha nang phuc vy, chatbot ngay nay st dung cac ky thuat tién tién vé xa ly

ngdn ngit ti nhién (Natural Language Processing — NLP), cac kj thuat hoc sau nhw Deep

! https://www.apple.com/siri

2 https://assistant.google.com

3 https://developer.amazon.com/alexa

4 https://www.microsoft.com/en-us/cortana
5 https://fpt.ai/vi/chat-bot-vi

¢ https://messnow.com

7 https://botbanhang.vn

8 https://en.harafunnel.com
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Reinforcement Learning (DRL) hay Deep Neural Network (DNN) [12]. Gan day, cong dong xt
ly ngon nglr tw nhién da dat duwoc nhiéu dot phd trong viéc tich hgp ngtt canh va cac mo hinh
ngo6n nglt hai chiéu nhue ELMo [11], OpenAlI GPT-2 [14], BERT 5, RoBERTa [6], DistilBERT [15],
XLM [1] va XLNet [22]. D4c biét, md hinh BERT la mot tiép can xt ly ngdn ngl tw nhién tiéu biéu

voi cac kha nang dich ngdn ngitt, phan loai cau, v.v.

b3 c6 nhiéu nghién cttu xay dung chatbot cho nganh du lich, trong d6 da s6 xem xét tirng
truong hop dit liéu cu thé bang ngdn ngit tiéng Anh ap dung cho nganh hang khong [8], dai ly
du lich [13], 1ap k& hoach chuyén di [16], hd tro thong tin du lich tai diém dén [7,20], v.v. Ciing
khong c6 khéng dinh nao vé mé hinh hoc may t5t nhat cho moi treong hop. Trén mién dit liéu
tiéng Viét, van dé boc tach tir ghép hién nay da coé nhitng nghién ctu giai quyét nhu thu vién
UnderTheSea ctia Vu Anh [21]. Bén canh d6, cac van dé vé chuin hod céc 15i sai chinh t4, viét tit,

v.v. da anh huong rat 16n dén do chinh xac cia mo hinh.

Trong bai béo nay, chung toi dé xudt mot cai tién ddi voi PhoBERT [3] — mot md hinh ngdn
ngtt duoc tién hudn luyén trén di liéu danh riéng cho tiéng Viét. Cai tién nay gitp chatbot c6 thé
phéan loai y dinh va trich chon thong tin t6t hon khi phan tich cau trong mién tiéng Viét. Muc tiéu

cuia cai tién la hiéu chinh xac y dinh ctia du khach.
Céc dong gop chinh ctia bai bdo bao gom:

— M5 hinh ho4 bai toan hiéu tiéng Viét cho chatbot thong tin khach san dua trén hoc may
(Machine Learning-Chatbot — ML-Chatbot), tit d6 c6 thé€ 4p dung vao nhiéu mién ting dung khac
nhau nhu quén café, nha hang, dat vé truc tuyén va dai ly du lich.

— Cai tién md hinh tién huan luyén PhoBERT nham ting nang luc hiéu tiéng Viét cia ML-
Chatbot.

No6i dung tiép theo cuia bai bao bao gdm: Muc 2 tém luoc va danh gia cac nghién ctu lién
quan trong bén nam tro lai day, trong do tap trung vao cac mo hinh tng dung hoc mdy vao
chatbot st dung tiéng Viét, dac biét &p dung trong linh viee du lich. Trén co so cac phan tich, Muc
3 sé mo ta chi tiét cac budc xay dung md hinh chatbot thong tin du lich véi kha nang hiéu tiéng
Viét. Cac budc xay dung bao gom: chuan bi va chuan héa dit liéu cho viéc huan luyén, lam r6 mé
hinh chatbot, xac dinh phwong phap danh gia va xay dung kich ban thtt nghiém. Cac phan tich
vé danh gia d¢ chinh xac hiéu ngdn ng tw nhién ctia chatbot duoc md ta & Muc 4. Cudi cung,

két luan duoc trinh bay trong Muc 5.
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2 Cacnghién cttu lién quan

Trong thap ky dau tién caa thé ky 21, nhitng dot pha trong linh vuc hoc may da thuc ddy
chatbot phat trién. Bai bao nay tap trung vao viéc danh gia cac mo hinh chatbot véi kha nang hiéu

ngon ngtr ty nhién tir ndm 2018 dén nay.

Trieu Hai Nguyen va cs. [19] da dao tao lai PhoBERT d¢€ trich xudt cac ddc di€ém cua di
liéu van ban. Nghién cttu stt dung thuat toan phan cum K-Means va DBSCAN cho cac nhiém vu
phén nhém dua trén cac nhing dau ra tir PhoBERT. Két qua cho thady md hinh PhoBert hoat dong
hiéu qua hon. Tuy nhién, két qua nghién ctu giai quyét bai toan phan cum chua lam rd cu thé
cac bai toan phan loai y dinh, trich xuat thuc thé danh cho chatbot.

Trong nghién cttu cua Bozic, Tazl va Wotawa [4], nén tang Dialogflow duoc st dung d€
xay dung ké& hoach twong tac ctia chatbot, trong d6 mdi hanh dong c6 thé dugc gia dinh 1a mot
cau hoi duoc dwa ra cho chatbot. Cau tra 10i cta chatbot phai lam cho diéu kién hau hanh dong
tro thanh thuc t€ d€ thue hién ké hoach. Trong truong hop cd sy sai 1éch gitra hanh vi chatbot
thuc t€ va hanh vi du kién, can phai 1ap ké hoach lai. Véi cach ti€p can nay, nghién cttu cling da
thit nghiém tng dung vao linh vuc du lich. Tuy nhién, chatbot nay con nhiéu han ché can chinh

stra & phan ké hoach tuong téc.

Nguyén Thanh Thuy [8] da phan tich viéc xac dinh y dinh ctia nguoi dung déng vai tro
quan trong nhu thé nao trong thiét ké hé thong chatbot boi vi nd sé quyét dinh dén cau tra loi
hay hanh vi ké tiép cta chatbot. Nghién cttu nay da dé xuat giai phap tng dung thuéat toan hoc
c6 giam sat Multi-Class SVM (Support Vector Machine) d€ xay dung hé thdng chatbot hoi — dap
tiéng Viét, sao cho nd co thé gitp chatbot hiéu va giao ti€p véi con nguoi thong qua dam thoai
van ban. Nghién ctru da st dung ky thuat tti tit (BoW — Bag of Words) két hop véi phuwong phap
TE-IDF (Term Frequency — Inverse Document Frequency) dé xay dung véc-to ddc trung ngh
nghia ctia cac cau van ban tiéng Viét, st dung thuat toan Multi-Class SVM dé€ huan luyén va phan
16p, sau d6 so sanh d¢ chinh xac véi cac thuat toan khac. Hé thong chatbot nay da duwoc mo phong
dé tra 1oi tw dong mot s6 cau hoi thuwong gap cuia khach hang khi st dung dich vu ctua Vietnam
Aiirlines. Cac chi s6 Accuracy, Macro-average Precision, Macro-average Recall va Macro-average
F1-Score da duwgc sit dung dé€ so sanh va danh gia cac mo hinh. Két qua mo phong cho théy giai
thuat SVM c6 d6 Accuracy t6t nhat (0.87429) va F1-Score nhinh hon so véi giai thuat NBs (0.05-
0.001) va trdi hon nhiéu so v6i giai thuat kNN (0.11-0.103) va DT (0.24-0.222).

Le va cs. [9] da xay dung bd loc danh gia phan hoi cua chatbot dwa trén ddc diém cua ngdn
ngit tiéng Viét. Néu phan hoi khong phi hop, hé thong sé khong tra 10i nguoi dung. Trong treong
hop nay, hé thdng c6 thé yéu cau thém thong tin d€ tim cach phan hoéi tot hon hodc it nhat la tra
lai thong bao thay vi phan hoi khong chinh x4c. Nghién ctru nay da phat trién mot chatbot trén

nén web nham danh gia cach tiép can caa ho.
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Trong nghién ctru ctia minh, Nguyen va Shcherbakov [18] da trién khai mot chatbot tiéng
Viét c6 kha ndng hiéu ngdn nglt tw nhién, c6 thé tao phan hoi, thyc hién hanh déng véi nguoi
dung va ghi nhé béi canh cua cudc tro chuyén. Cac tac gia da st dung nén tang RASA dé€ xay
dung chatbot va dé xuat mot cach tiép can bang cach stt dung cau hinh tly chinh cho mo hinh
hiéu ng6n ngtt tw nhién (Natural Language Understanding — NLU). Nghién cttu nay ap dung ba
mo hinh gom: hai md hinh tién huan luyén la FastText [2] va BERT da ngdn nglt; mét mo hinh
tuy chinh khong sit dung mé hinh tién huan luyén. D€ déanh gia va so sanh mo hinh dé xuét, cac
tac gia da st dung Accuracy, F1-score va Precision. Két qua thwe nghiém so sénh ba m6 hinh cho

thay rgmg mo hinh duwoc dé xuat hoat dong tot hon trong phéan loai y dinh va trich xuat thuec thé.

Oanh Thi Tran va Tho Chi Luong [10] da dé xuat mot khung mo hinh hda bai toan phan
loai va bai toan ghi nhan trinh tu hai 16p dya trén mo hinh hoc sdu. Hé thdng chatbot c6 thé phat
hién y dinh va nhan ra nglt canh hoi thoai trong mién thwong mai dién ti Viét Nam nham giup
cac thuong hiéu ban 1é giao tiép tot hon voi khach hang ctia ho. Két qua thir nghiém ctia nghién
cttu cho thdy rang mang no-ron hoc sau cé thé hoat dong t8t hon cac phwong phap hoc may
thong thuong. Trong viéc phat hién y dinh, nghién cttu cho thay s6 do F t6t nhat 1a 82,32%. Trong
viéc trich xudt cac ngit canh, phuong phap dé xuét cé s§ do F nam trong khoang tir 78 dén 91%

tuy thudc vao cac loai nglt canh cu thé.

Tém lai, cac nghién ctru néu trén déu st dung cac ky thudt xt ly ngén nglt tu nhién, cac
ky thuat hoc sau, ky thuét tui ttr, két hop tan sudt xuat hién tir va cdc mé hinh ngdn ngir hai chiéu.
Tuy thudc vao ting truong hop cu thé ma mdi nghién cttu chi ra md hinh nao 1a phit hop nhat.
Trong bai bao nay, ching toi tiép tuc khao sat hiéu qua phan loai y dinh va trich xuat thuc thé
ddi véi mo6 hinh BERT cho tiéng Viét, cu thé 1a PhoBERT va so sanh véi mo hinh FastText va
BERT c6 hd tro tiéng Viét. Dua vao két qua danh gia, chiing t6i ing dung vao viéc xay dung
chatbot thong tin khéach san.

3 Mo hinh ML-Chatbot thong tin khach san

3.1 Mo hinh chatbot dva trén hoc may

Cac md hinh chatbot hién nay trong tac véi nguroi dung thong qua am thanh hodc van ban.
Cé nhiéu nén tang khac nhau nhu Google Dialogflow? hay Microsoft bot framework!® d€lua chon
xay dung chatbot, nhung ching tdi chon RASA™ vi né la mot khung lam viéc ma nguén mo va
6 thé tuy chinh kha linh hoat so vdi cac nén tang khac. RASA duoc thiét ké d€ nguoi dung cd

° https://dialogflow.cloud.google.com
10 https://dev.botframework.com

' https://rasa.com


https://dialogflow.cloud.google.com/
https://dev.botframework.com/
https://rasa.com/

Ngb Van Son va CS. Tap 131, S6 24, 2022

thé phat trién dé dang véi nhiéu kha nang tuy chinh dwoc cung cap nhu thém thanh phan tiy
chinh linh dong theo truong hop cu thé hodc thém nhiém vy hodc thém nhiéu webhook cho mot
du an. Trén co sé nén tang RASA, ching t6i da md hinh héa chatbot dua trén hoc mdy (ML-
Chatbot) 4p dung cho trueong hop hd trg thong tin khach san.

H¢ thong chatbot hé trg thong tin khach san

Hieu ngon ngir tw nhien

Y
N

@—P Kho

trang thdi

Tokenizer

Intend Classifier
Entities Extraction

. A
Messenger. Featurizer P
—_— el - S50 A Y
Webchat.... s P N . Iy
M5 hinh tién huan luyén Quan ly hoi @ CSDL
Nguoi dung da duge tinh chinh thoai Khicl
hdch san
Bert, PhoBert, FastText....

Sinh ngén ngir

Hinh 1. M6 hinh ML-Chatbot twong tac br?mg van ban

M6 hinh ML-Chatbot, hiéu ng6n ngit tu nhién, ¢6 nhiém vu phan tich ci phép cta nguoi
duing va dua ching thanh mét biéu dién ngir nghia c6 cdu trac. Biéu dién nay thuong cé dang 1a
cdp  dinh (intent) va cap thudc tinh — gid tri (slot: value). Y dinh chi chitc nang ctia 16i néi nhuw truy
van hodc cung cap thong tin. Cap thudc tinh — gid tri la yéu t6 ngtt nghia dugc dé cap trong cau
noéi. Vi duy, trong cau néi “Ban c6 thé gidi thiéu mot nha hang Han Qudc & Hué khong?”, cac cap
thudc tinh — gid tri c6 thé 1a (“am thuc” — “Han Qudc”) va (“dia diém” — “Hué”). Y dinh & day la
“cung cap thong tin”. Phat hién y dinh (intent detection) va trich xuat thugc tinh — gid tri (slot-
value extraction) c6 thé duoc giai quyét bang cach stt dung mang no-ron hdi quy (RNN), mang

no-ron tich chap (CNN), mang no-ron dé quy, CRF hodc m6 hinh BERT.

Trong m6 hinh con cé cac thanh phan truy xudt va luu trit thong tin nham hd trg du khach.
Vi du, néu du khach can ddt phong tai khach san thi hé thong xac nhan chatbot dang trong ngt
canh mudn dat phong khach san nhung chua rd can ddt phong loai nao nén chatbot sé dua ra
quyét dinh hoi lai nguoi dung. Trong truong hop ma chatbot c6 day du thong tin hoi vé dat
phong thi sé 1ay dix liéu tir Co so dit liéu khach san dé€ tra vé cho nguoi dung. Kho trang théi giap
luu ngte canh va trang thai hoi thoai hién tai. Viéc luu trang thai cac hoi thoai giap chatbot kiém
soat duoc nhiéu hoi thoai ctia nhiéu khach hang dong thoi. Mdc khéc, co so dit liéu khach san
chtta cac thong tin cu thé vé khach san va cac dich vu lién quan. Thong tin nay duoc cap nhat
thuong xuyén, dung véi thuc té€ ctia khach san. Véi co s¢ dit liéu nay, viéc thay doi cac thong tin
vé khach san sé khong can cap nhat va huan luyén lai ML-Chatbot.

10
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3.2  Cai tién PhoBERT

Vén dé quan trong nhat ctia chatbot dwgc thiét ké dé€ thuc hién cac tac vu cu thé trong mot
linh vuc nhdt dinh nhue dat phong khach san, mua vé mdy bay va cung cap thong tin vé dai dich
Covid-19 la di liéu kh6 dam bao du 16n d€ huan luyén tir ban dau. Qua trinh huédn luyén mot
mo hinh hoc may trén bo dit liéu nay dan t6i két qua khong thuc su t8t va lang phi tai nguyén
tinh toan. Do vay, trong phan hiéu ngén ngt ty nhién ctia chatbot can hwdéng dén tinh chinh cac
mo hinh tién huan luyén nham gitp chatbot hiéu duwoc ngdn ngit tw nhién theo dting mién tng
dung cu thé. Phuong phap nay duoc xay dung dua trén y tudng chuyén giao tri thirc da duoc
hoc tit nhitng mo hinh t6t trede d6 d€ c6 duoc mo hinh tan dung lai cac tri thirc da tién hudn
luyén d6. Viéc tan dung lai tri thikc tir cdc m6 hinh tién huén luyén véi cung tac vu sé gitp cac
mo hinh duoc hudn luyén du bao t6t hon véi dir liéu méi vi md hinh dwgc hoc trén ca hai nguén
tri thiee d6 la dix liéu hudn luyén va dit liéu ma né da dwoc hoc trude do.

Phin lé&p

Gyl (ah Dy doan nhién

Transformer Layer 2

Transformer Layer 1

[CLS] Téi muén ddt phong [SEP] [PAD] [PAD]
1 1 [ 1 [ 1 1 [ 1 1 0 0
Hinh 2. M6 hinh tinh chinh PhoBERT

Dé€ cai tién PhoBERT, chung t6i chon tinh chinh nhiém vu phéan loai y dinh nguoi dung.
PhoBERT la mot mo hinh tién huén luyén, ma hoéa van ban tir ngén ngtt tiéng Viét thanh mot
khong gian nhing chung. Day 1a mo hinh tién hudn luyén dwa trén kién truc cai tién RoBERT so
v6i BERT va dugc huén luyén trén khoang 20 GB dit liéu bao gom khoang 1 GB Vietnamese
Wikipedia corpus va 19 GB con lai 1dy tir Vietnamese news corpus. M6 hinh PhoBERT ciing ¢6
hai phién ban PhoBERT-Base v6i 12 16p va PhoBERT-Large vdi 24 16p. D€ cai tién mo hinh trong
bai toan phan 16p, cac tham s& trong m6 hinh PhoBERT can dugc chinh stta nham thiec hién phan
loai y dinh. Sau do, ti€p tuc hudn luyén mo hinh trén tap dit liéu khach san cho dén khi toan b
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mo hinh phtt hgp véi nhiém vu phan loai y dinh. D€ m6 hinh sau khi tinh chinh dap tng dugc
nhiém vu phan loai y dinh, chung t6i thém mot 16p phén loai ¢ cudi va dau ra cia PhoBERT tinh
chinh sé la dau vao cta 16p phan loai nay. Dau vao cua PhoBERT tinh chinh ciing phai duoc thay
d6i dé€ phu hop v6i nhiém vu phan 16p. Theo mé hinh PhoBERT, van ban dau vao ciia mo hinh
phai duwoc chuyén thanh chubi token2 va dugc chén thém hai token [CLS] va [SEP]. Trong nhiém
vu phan 16p, trang théi dn twong tng véi token dac biét [CLS] la dai dién cua toan b cau duoc
stt dung cho cac nhiém vu phéan loai, khac vdi vecto trang thai an twong ting voi token biéu dién
tr thong thuong.

Nhu vay, khi cung cdp mot cau dau vao cho mé hinh trong qua trinh huan luyén, dau ra
la mot véc-to trang thai dn twong tng voi token nay. Lép bd sung duoc thém & trén bao gom cac
no ron tuyén tinh chua duoc huén luyén cé kich thude [kich thuée véc-to trang thdii dn, so'y dinh],
c6 nghia 1a dau ra ciia PhoBERT két hgp véi 16p phéan loai la mét vecto gom hai sd dai dién cho
diém s6 d€'lam co sd phan loai cau. Vecto nay dugc dua tiép vao ham mat mat cross-entropy dé
tinh phan b3 xac sudt phan loai y dinh. Trong bai bao nay, ching tdi chon cac tham s dwoc st
dung trong viéc tinh chinh m6 hinh PhoBERT nhu sau:

- max_length=128; //chiéu dai t61 da ciia vin ban dwa vao, tinh theo so token.

- Mo hinh BERT midc dinh dp dung cho dich ngdén ngir. Diu vao dwgc chén thém [SEP] d¢ phin
tach hai cdu. Tuy nhién, bai todn phdn loai chi cin diu vao mgt cdu va dé' dam bao cdu tric ddu vao ciia
mo hinh, chiing toi thiét lgp tham so sau ddy nham tw dong thém khodng dé¢m vao phia sau [SEP]:

pad_to_max_length=true;
- learning_rate (adam)=1e-5; //ty 1¢ hoc theo phirong phdp toi wu Adam
- epochs=20; //s6'lin dwa toan bg dir liu vao hudn luyén
- batch_size=8; //thiét 1dp xdic dinh toan b dir ligu dwgc tach thanh bao nhiéu
- cross-entropy; //ham mat mat diwegc siv dung la cross-entropy

M6 hinh PhoBERT sau khi tinh chinh dwgc leu thanh dinh dang chuan caa Huggingface3
dé dua vao st dung trong ML-Chatbot.

3.3 CAu hinh ML-Chatbot

Cau hinh la budc can thiét d€ cac thanh phéan phoi tw dong tao ra mét mo hinh hoc may.

Déi véi cac hé thdng chatbot stt dung m6 hinh hoc may thi cdu hinh nay la phan dong goi toan

12 Token la cdc khéi xay dung trong xtt ly ng6n ngit tw nhién. Token c¢6 thé 1a mot tir (word), mét tir phu
(sub-word) hodc moét ky tw (character).

13 https://huggingface.co
12
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bd cac phuong phap xi ly dit liéu d€ tao ra mot mo6 hinh hoc may phu hop nhat cho mét bd di
liéu cu thé. Trong bude cau hinh hoat dong ML-Chatbot, chtiing t6i st dung thém hai md hinh
tién huén luyén sau day nham danh gia va so sanh véi mo hinh tinh chinh PhoBERT:

(1) V6i mo hinh BERT, ching t6i chon bert-base-multilingual-cased dwoc luu trit trén thw
vién tién hudn luyén Huggingface c6 thé sit dung véi 12 16p an dugc ludn luyén trén 104 ngon
ngtt (bao gom tiéng Viét) va phan biét chit hoa va chit thuong.

(2) M0 hinh FastText do Facebook phat trién theo phuong phap n-gram (tan suat xuat hién
cua n ki tu lién ti€p xudt hién trong dit liéu), huan luyén trén 157 ngoén ngtr. Chung toi tai thuw
vién cc.vi.300.bin'5 (hon 7 GB) tién huan luyén mo hinh FastText danh cho ngén ngi tiéng Viét
d€ st dung trong cdu hinh hoat dong ctia ML-Chatbot.

Béang 1. Cau hinh diéu chinh m6 hinh

Trich
. . . Phan .
Cau hinh M6 hinh Tokenizer Featurizer loai xuat thwc
oai .
) the
Theo mo6
bert-base-multilingual- . A
BERT g WordPiece [5] hinh ngon Sklearn CRF
cased ngit
FastText FastText (cc.vi.300.bin) UETsegmenter n-gram Sklearn CRF
Theo mo6
PhoBertBase | phoBERT-base tinh chinh VnCoreNLP hinh ngon Sklearn CRF
[3,17] ng&

D6i voi mo hinh FastText, bd tach tir UETsegmenter dugc st dung mdac dinh dé€ tach tw
trong ngon ngt tiéng Viét. Trong khi d6 bert-base-multilingual-cased st dung phuong phép tach
tlt WordPiece va trong PhoBERT viéc tach tir duwoc st dung theo thu vién VnCoreNLP.

34 Ditliéu

Dt liéu st dung trong viéc nang cao nang liec hiéu ngon ngit tiéng Viét cila ML-Chatbot
duoc thu thap tir div liéu hoi dép vé thong tin du lich. Sau d6, chung t6i bién tap thanh bo dir liéu
cau hoi - tra 101 theo ting chu dé lién quan dén nhu cau can thiét cua khach di du lich nhw &n, ¢,
di lai va thong tin vé cac dia danh. Trong qua trinh thu thap d liéu thong tin, ching toi da khai

thac tit cac phuong tién thong tin dai ching nhu cac bao dién ttt, cac trang website du lich,

14 https://huggingface.co/bert-base-multilingual-cased

15 https://fasttext.cc/docs/en/crawl-vectors.html

13


https://huggingface.co/bert-base-multilingual-cased
https://fasttext.cc/docs/en/crawl-vectors.html

Ngb Van Son va CS. Tap 131, S6 24, 2022

TripAdvisor.com, booking.com va locatravel. Ngoai ra, dit liéu cling dugc thu thap tit cac nhan
vién chdm soc khach hang truc tuyén tai khéch san Thanh Lich, Hué. Bén canh d6, ching t6i con
thu thap dit liéu tir nhitng phan hoi dap, danh gid va phan hoi ctia mot s6 website khach san
khac. Chung tdi cting tién hanh di thuce t€ & nhiéu dia danh du lich n6i tiéng ¢ Hué nhu Dai ndi,
Chua Thién Mu va cac lang tdm d€ tim hiéu sdu hon vé nhu cau cta khach du lich nhw vé gid
dich vu tham quan, cac dich vu vé phuong tién di chuyén va hiéu thém vé gia ca va chat lugng
cua cac dich vu. Dua trén di liéu da thu thap, ching t6i tién hanh phan tich, trich loc va xay dung
tap huédn luyén va kich ban hoi thoai. Day la phén kha ton thoi gian vi can xac dinh cdc nhém cau
héi gidng nhau dé phan loai va cau tra 16i can dugc thdng keé lai theo nhém nhém xay dung co
s0 dit liéu ho tro chatbot truy van tim thong tin.

Viéc xay dung co sé dit liéu cling gitip cho qua trinh cap nhéat di liéu méi va chatbot sé
phan biét duoc di liéu mdi nhat véi dix liéu trede day. Sau khi qua budce tién xi ly tha cong, div
liéu huan luyén cé dang nhu sau:
Dit liéu vé y dinh va cac vi du lién quan dén y dinh:
- intent: book_room_with_num_people

examples: |

" on

- T6i mudn dgt phong cho [2]{"entity”: "num_people”, "value”: "2"} nquoi

- T6i mudn dat phong cho [3]{"entity”: "num_people”, "value”: "3"} nquoi

- T6i mudn dat phong cho [5]{"entity”: "num_people”, "value”: "5"} nguoi

- T6i mudn dt phong cho [6]{"entity”: “num_people”, "value”: 6"} nquoi

- T6i mudn dat phong cho [10]{ "entity”: “num_people”, "value”: "10"} ngieoi

- T6i mudn dat phong cho [20]{"entity”: "num_people”, "value”: "20"} ngueoi
- intent: book_room_with_number

examples: |

"n,on "o

- T6i mudn dat [hail{"entity”: "num_rooms”, "value”: "2"} phong

- T6i mudn dat [ba]{"entity”: "num_rooms”, "value”: "3"} phong

"n,on " onm

- T6i mudn dat [hail{"entity”: "num_rooms”, "value”: "2"} phong cho gia dinh minh

"n,on

- T6i mudn dat [2]{"entity”: "num_rooms”, "value”: "2"} phong dé'¢

"”, n

- T6i muon [3]{"entity”: "num_rooms”, "value”: "3"} phong

- T6i muon dat [34]{ "entity”: "num_rooms”, "value”: "34"} phong.

14
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- T6i mudn dat [8]{"entity”: "num_rooms”, "value”: "8"} phong.
Dit liéu vé cau chuyén hoi thoai, kich ban tuwong tac gitta khach va chatbot:
stories:
- story: book room
steps:

- intent: greet

- action: utter_greet

- intent: book_room

- action: booking_form

- active_loop: booking_form

- slot_was_set:
- num_rooms: 2
- room_type: "Simple”

Két qua dir liéu sau thu thap bao gom hon 700 mau cau phén loai y dinh, 59 y dinh va 8

thuc thé lién quan dén thong tin co ban vé khach san.

4  Tho nghiém va phén tich két qua

Chung t6i sit dung RASA phién ban 2.8.2 d€ tién hanh thit nghiém mo hinh véi dir liéu
huéan luyén dugc thu thap tir cac trang hoi dap ctia khach san. Dit liéu nay dwgc bién tap lai theo
cau truc ctia RASA véi 59 y dinh, 8 thue thé va hon 700 mau cau. Cac cai dit duoc thuc hién trén
may tinh PC (hé diéu hanh Windows 10) véi cau hinh 2.7 GHz Intel Core 4 CPU, 8G RAM.

Vi tap dir liéu nhé hon 700 mau, dé tranh hién tuong overfitting va underfitting khi xay
dyng mo hinh, ching t6i da sit dung ki thuat Leave-One-Out (mot trieong hop ctia k-Fold cross
validation) d€ td chtc tap huédn luyén va tap kiém tra trong quad trinh huan luyén, danh gia mo
hinh.

Hinh 3 cho thay su thay d6i cia md hinh dugc danh gid theo chi s8 F1 véi s8 lugng mau
tang dan. Phan tich két qua, chiang t6i ¢ thé két luan réng PhoBERT hoat dong vuot trdi hon so
v6i BERT va FastText d6i v6i b tién huan luyén mo hinh ngdn ngt tiéng Viét. Ngoai ra, két qua
cting cho thdy mo hinh PhoBERT va BERT (vdi cau hinh bert-base-multilingual-cased) hiéu qua
hon nhiéu so v6i mo hinh FastText.

15
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Hinh 3. So sdnh ba md hinh da duoc diéu chinh

Bang 2 so sanh chi sd danh gia voi bai toan phan loai y dinh trong chatbot cho thady mo
hinh PhoBERT vwot trdi hon so vdi FastText va BERT.

Bang 2. So sanh chi s6 danh gid phén loai y dinh

16

Model Accuracy Precision Recall F1-Score
PhoBert 0,964 0,974 0,964 0,969
Bert 0,791 0,845 0,779 0,811
FastText 0,624 0,754 0,595 0,665
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Ma tran nham 1an trén Hinh 4 cung cap thong tin chi tiét cho biét md hinh PhoBERT lam
t6t & dau, sai nhiéu & dau, hay gitta nhitng y dinh nao xay ra nham 1an. Trong ma trdn nham 1an
PhoBERT, 6y dinh “book_room_now”, mo6 hinh du doan dung 10/11; mét treong hop du doan sai,
bi nham sang y dinh "book_room”. Tuwong tw, khi xem xét & ma tran nham 1an ctia mo hinh FastText
trén Hinh 4, d6i véi y dinh "book_room_now”, md hinh du doan dang 4/11. Bay truong hop duw
doan sai gom hai treong hop du doan nham sang y dinh "book_room” va nam truong hgp nham
sang y dinh “goodbye”.

Intent Confusion matrix

book_room 0 00000O0O0OD0DO0O0O0DOOLD0O0D00GO0O0D0O0LD0LO0D0O0O0O0LO0O00D00D0DO0O00O0LO00L0D00CDO0 0
book_room with num people {® O Jl © 0 © 0 0 0 0 0 0 0 00 0D O0OO0O0D0DDO0D0D0D00000DO0DO0D00O0D00000000
book_room_ with number{ 1 0 O 0 00O000O00O0O0DODOGO0O0O0OGCO0GDOODO0O0O0OGDO0O0DO0D0O0 00 00CD0GC00D000

cautruongtien{® 0 © Ol o © 0 0 0 00 00O 0000000000000 O0000000000000000000

cub_suite_details {1 © 0 0 6 of@l o 6 0 0 00 00 0 0600 O00O00OGOOGOOGOOOGOGOOGOOGOOGDOGDOOGDOODO

dainei {0 0 ao!.ooo 0 0000000000000 O00O0 000000 000000000 o

du.glmnmdth”sODODOGD.DDODODDGDDDDODDQDGDDODDDDBDDDDODDDEGDDD
{0 00 ¢ oo o offfoooocnc0000000 0080000000 00000000000001
faq_ask_bf timings{© @ ¢ 0 0 0 0 0 O o000
fag_ask_cancellation_policy @ © © © 0 0 0 0 0 000 o
faqask restaurant{ © 0 0 0 0 0 0 0 0 P
faq_ask_restaurant_timings {© @ © 0 0 0 0 0 © s 000
faq_query_cancel_reservation{ ® ¢ 0 0 0 0 0 0 © 000 0
fag_query_check n{© @ © @ 0 0 0 0 0 0000 100
fag_query_check out{ ¢ 0 0 0 0 0 0 0 0O D

fagbabycot {0 0 © 0 0 0 D O O 000 o

fagbreskfast {© 0 0 0 0 0 0 0 O o0 o

fageheckiliies {© 0 © 0 0 0 0 0 D a0 0o

fagchildrenage { ¢ 0 0 0 0 0 0 0 0 000 o

fagcontactnumber { ¢ 0 ¢ 0 0 0 0 0 O o0 0 0

faqearlycheckin{© © 0 0 0 0 D 0 © a0 00

T faglatecheckin{® 0 0 ¢ 0 0 0 0 © 0000
< faglatecheckout{ ¢ 0 0 0 0 0 0 0 © o000
£ fagluggage {® @ ¢ © 0 0 0 0 © a0 0o
fagmeetingrmom {1 0 0 0 0 0 0 0 © v o0 o
faqmodifyreservation {© 0 0 0 0 0 © 0 © o0 oo
fagnethersairport{ © @ 0 0 0 0 0 0 © 000 0

fagparking{©® @ © 8 0 © 0 0 © 0000

fagparkingcost {© 0 0 € 0 © 0 0 © o000

fagpartialcancel { © @ 0 0 0 0 0 O O PR

fagpetpolicy | © 0 0 0 0 0 0 0 0 0000

fagreceptiontime {© 0 0 0 0 0 0 0 © P

faqrefundable { @ @ @ 0 0 0 0 0 © 000 o

fagreservaconfirm{© 0 © 0 0 0 0 0 © PR,

hqun:uuml)ﬂﬂn(lﬂﬂﬂb P

fagsecurity {1 0 © 0 0 0 0 0 0 o000

@mweononauoco 00 0 0

geet{0 0 0 0 000 0O 0001
inform_cleaning_time { © @ 0 0 0 0 0 0 © o 0o
inform_cleaning_time_right_away {© ¢ © 0 0 0 0 0 © 000 0
junior_suite_details{ © 0 0 8 0 1 0 0 0 00 0 o
near_attraction {© 0 0 0 0 0 0 0 0 0o 0o
nha_nhac_cung _dinh{ @ @ ] 0000 -
rumber_of_roams_info [ © © © 0 0 © 0 0 0 0 0 0 00 000 0000000000000 000C0CO0CC0CO0CO0CO0CCO0COCE
schedule_room cleaning{1 © © © 0 0 0 0 0 0 0 0 00D 0000000000000 0 6000000000 O0D o
mnkywl)ﬂ(l 00000 00000 O0OD0O0O0O 00000 O0C0O oo 00 o0oo0o0o©0O0 20 oo o
o

I AR R R R R R R R DR R R R R R RR AN R R
B2eged 5§ nif iviigiiogiyEgipiioieies” jELE0ELT
fergs y Bpieyif TEEZppEg opgf IETLELS PrrEiae
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Hinh 4. Ma tran nham lan phan loai y dinh theo m6 hinh PhoBERT
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Khi so sanh ma tran nham 1an ctia PhoBERT trong Hinh 4 véi FastText trong Hinh 5, ¢6 thé
thay rang tong duong chéo trong ma tran nham 1an ctia FastText thdp hon tdng duong chéo ctia
PhoBERT. Diéu nay cho thdy trong FastText xudt hién nhiéu truong hop phan loai y dinh sai, bi
nham nhiéu y dinh hon so véi trong PhoBERT.

Tuong ty, ma tran nham 1an ctia md hinh BERTcho thdy mo hinh du doén sai nhiéu hon
so v6i PhoBERT sau cai tién. Nhu vy, so sanh ba m6 hinh FastText, BERT va PhoBERT cai tién,
chting t6i thdy rang PhoBERT hoat dong t8t nhat.

Intent Confusion matrix

K_room 0o010000O0OO0CO0OO0O0OD]10O0O0OOCOSOCOOO0DO0I1O0300CO0C0CO0O0CO0O0CO0O0O0CO0O0OO0O0O0O0O01O0O0
book_room_now | 2 00 00O0OQO0O0O0CGO000QO0O00CO0O000O0O0O0O00O0O0O00O0QCO0O0 0 000000000
book_room_with_num_people 3 0 . o 0o0O0DO0DO0OO0COSODOODDODOOOOOOOOOOOO010O00OO0OO0OO0O0OO0ODO0DO0OD0DO0O0O0O0dO0
book_room_with_number 00300000000 O0O0CDO0O00CO0O0O0O000CO0O0O0O0O0O0O0O0DO0O00O00O0O000O000D0O0 0
cau_trueng_tien 1 o0 . 00 0O0O0O0OCO0CO0OCOQ0QO0DO0CO0QO0OO0OO0OO0OCO0CODO0O0O01O0O0CO0O0CO0OCO0OCO0CO0OO0OQ0L1lO0O0O0O0O0O0CO0O0CO0
club_suite detsils {0 0 0 0 0 1 0 0 0 0 00 0000000000000 1 00000 GDOO0D0O0O0[3 000000000
dai_noi 00 0000 . o00O0O0O0OO0CODO0OOOOOODODO0DO0OO0O0OO0O0OO0CO0ODO0DO0ODO0DO0O0O0OO0CO0200O0O0O0CO0CO0O0O0
dulex room details {3/ @ 0 0 0 0 0 2 6 0 0 0 00100000000 O0D0O®OO0O0O0O0O0D0O0D0DOO0O0O0O0O0O00D0O0D0 0O
f{® 000 000000000000000000600000010000000offlooooiooon
faq_ask_bf_timings 00 0O0O0CO0D0O0O0 ©000O0O0O0O100O0OO0O0O0OODODOI10O0O0OOTO0100O0O01O00O0TO0COO0OD0OD0
faq_ask_cancellation_policy 00 00O0O0O0O0O0OOC0O 00 1000O0CO0CO0CO0CO0OO0OOOOI11000O0CO0GO0CO0OTO0OCI1l1O0O0O0TO0CO0O0O0OD0
faq_ask_restaurant_timings 00 00O0O0CD0OO0O0OO0OO0 0001 0000O0O0CD0ODGO100O0O0TCOG200O0O0C110O0O0OO0OODODOOTDOOO©0O
faq_query_cancel_reservation 3 000000O0O0O0O0OD0O0Q 0O 00Q0QO0O0QO0O0OO0O0OO0COO0OCOQO0DOOODO0I1IO010O0O0O0CO0O0D0DO0O0O0OO0O0O0O0
faquery_checkin {8 @ © © 90 0 00000 o oo 0000000090 1000100200001000000000
fag_guery_check_out 00 0O0O0CO0O0OO0O0O0O0D0 OO0 2 ©O0O0O0DO0OD0DO0OO0OOOOCODO0DO0ODD2O0O0O0CO0O1O0O01O0O0O0O0O0O0
fagbabycot 3 00000O0O0CK11000CO0CO0O0T1200O0O0O0GO0CO0CT1O0T1O0O010O0O0OO0ODSOOO0OC3O0O0O0TO0CO0OOCOD0OO0O0O
fagbreakfast{® 0 0 0 0 0 0 0 0 2 0/2 0 0 0 0 O 00 00O0O0O0CO0OOOOO0O0 0
faqcheckilities {© © 0 0 0 0 0 0 0 0 0 0 00 0 0D 0O 00O0DO0O1000O0OD0O0 10 0
fagchildrenage 00 0O0O0CO0O0O0O0OO0CO0OD0O0O0O0O0CO0Q 0O 0 0001 00O0C0O0O0CTO0O0 0
faqearlycheckin 00 0O0O0CO0DO0O0OOOD0O0O0OD0 D00 O 00DO0O0OD1O00O0O0DO0OO0D0DO0D0
5 faglatecheckin 00 00O0O0CDO0OOOOODOOO0DO O 0O 0 00O0CO0OO0ODODODO GODOODO 1O
< faglatecheckout {2 © 0 0 0 0 0 0 0 0 0 0 00D 0D 1000032 000G0DOODO D
£ fagluggage {® @ © @ 0 © 0 © 0 0 0 0 0 0D 0 O 00 0DO00OO0O0OO0CD0O0DO0OG00 D
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5 Kétluan

Chuing t6i da thanh cong trong viéc md hinh hoa bai toan hiéu tiéng Viét ctia chatbot trong
hd tro thong tin khach san. Chang t6i da huan luyén lai mo6 hinh cai tién PhoBert va phan tich,
danh gia va so sanh véi mo6 hinh BERT va FastText. Viéc chuan bi va chuan hoa d@ liéu lam dau
vao cho qua trinh diéu chinh md hinh cling dugc mo ta chi tiét; cac chi s6 danh gid duoc xem xét
ap dung d€ danh gia hiéu qua ctia m6 hinh. Két qua 1a mo6 hinh PhoBERT sau khi thuc hién diéu
chinh cho két qua t6t nhat trong viéc phan loai y dinh. Chi s danh gia cho thdy mo hinh PhoBERT
hoat dong t6t hon nhiéu so v6i BERT (diém F1 cao hon 15,8%) va FastText (diém F1 la 30,4%). Ma
tran nham 1an ciing dugc ching ti st dung dé danh gid hiéu qua ctia ba md hinh khi kich c& dir
liéu khong thay déi.
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