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TOM TAT NQI DUNG

Trong nhirng nim gan day, thwong mai dién tr bung nd manh, kém theo d6 1a
nhu cau giai dap khi mua hang ting cao. Piéu nay dan toi can ¢ mot md hinh ban hang,
hd trg ngudi ban dua ra cac cau tra 10i tu dong, giam thiéu cdng strc tu van cling nhu
tang kha nang tuong tac gitra nguodi dung va website thuong mai dién tu.

Bén canh do, tri tué nhan tao ngay cang phat trién, dan di vao céac linh vuc tng
dung doi séng hang ngay. Véi muc dich nghién ciru mot nhanh méi trong cong nghé
hoc may, t6i da dé xuat va dugc phép nghién ciru dé tai “xay deng mo hinh ban hang
tw dong trén Internet”

Hién tai, mo hinh iSales duoc thiét ké dua trén mang no-ron, két hop phuong phap hoc
chudi lién tiép seq2seq, c6 kha ning hiéu Tiéng Viét, tu hoc tir cac doan dbi thoai duoc
thu thap trén mang hoic cung cap boi ngudi ban hang va c6 thé sinh ra cau tra 1oi tu
d6ng. Mic du nghién ctu hién tai chua thé dap wng cho san pham thuong mai nhung
iSales da c6 mot sd két qua nhét dinh, dic biét 13 ¥ nghia trong viéc 4p dung phuong
phap mai trong hoc may.
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CHUONG 1: GIOI THIEU CHUNG

Mang x4 hdi ngay cang phét trién, va con ngudi ¢ thé ban hang truc tiép
thong qua internet. Ngudi ban hang quang céo nhiing san pham cuaa ho, nguoi
mua hang can nim thong tin cling nhu muc gia san pham. Gitta hai bén can c6
nhitng cudc ddi thoai dé tim hiéu va di d¢én két luan trong phién tu van. Bai toan
dugc dit ra ¢ day 1a hién nay, ngoai nhu cau gigi thiéu san pham, nhiing nguoi
ban hang can thém mo hinh tu van tu dong cho website cia minh. Vay mé hinh
ban hang tu dong 1a gi? Tai sao lai cAn mé hinh nhu vay? Nhiing loi ich va thuan
tién dat duoc khi su dung moé hinh nay la gi?

Pé giai dap cho nhitng cau hoi & trén, ta 1ay ba vi du cu thé caa mot website
ban gidy da, mot website ban do thoi trang online trén mang, va mot website ban
hang my pham, ca ba website da tich hop tng dung chat. O vi du dau tién, cia
hang ban gidy da binh thudng rat it khach. Buoi sang khong c6 ai yéu cau tu van
vé san pham, budi trua nhan vién ban hang di an trwa. Dau gio chiéu, khi quay lai,
nhan vién ban hang phat hién co khach hang hoi vé san pham trong lic minh ra
ngoai. Do khdng c6 phan hdi tu van, khach hang d6 da roi di. Website ban giay
da mat mot khach hang tiém nang. Nguoc lai, tai website ban d6 thoi trang online,
s6 luong khach hang hoi vé san pham rat nhiéu. Hai nhan vién ban hang vira hd
tro khach mua hang tai shop, vira tu van online qua ung dung chat. Cong viéc
nhiéu, nhan vién khong thé dam dwong hét céc trong trach, nhitng khach hang
online cam thay khong thoa mai vi khong dugc tu van da roi di. Website ban d6
thoi trang online mat di loi nhuan khdng nho. O website cudi cting, nit nhan vién
ban hang my pham lién tyc phai tra 1i nhiing thiac mac gan nhu giéng nhau cua
cac khach hang vé cuing mot mau san pham. Ung dung chat tich hop sin trén
website khong cho phép dua ra cing mdt cau tra loi cho cac cau hoi tuong tu nhu
vay. Nhitng van dé néu trén, chitng minh khong phai ltc nao ching ta ciing du
thoi gian va nguon nhan luc dé sin sang két néi, tu van vai khach hang. Do do,
can ¢6 mot mé hinh tra 10i ban hang tu dong. Tu dong hoc dit liéu tir nhitng doan
di thoai mAu, tu dong sinh cau tra 16i dya trén cau hoi dau hoi.

Microsoft da dua ra 10i giai cho mot nhanh nho cua bai toan, d6 la xay dung
mo hinh ban pizza tu dong co tén la chatbot Skype. M6 hinh x@y dung trén phuong
phap trich xuat cau tra 101, cho phép ngudi mua hang dit hang pizza bang cach tra
loi cac thong tin dugc hoi tir chatbot. Tuy nhién, 16i giai trén chua hd trg Tiéng
Viét, khong cd két qua néu ngudi mua hang khéng thuc hién dung nhu yéu cau
chatbot. Nhitng bat cap nay lam cho viéc van hang va sir dung hé théng khdng
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mang lai nhiéu loi ich thiét thuc. Véi mong muén xay dung mé hinh cé chét luong
t6t hon chatbotSkype, ddng thoi 4p dung hudng di mai, sir dung mang no-ron két
hop phuong phép hoc chudi lién tiép seq2seq, tdi da nghién ctu va xay deng mo
hinh ban hang tw dgng trén Internet iSales hd trg Tiéng Viét dé phuc vu riéng
cho nghiép vu thuong mai dién tu.

DPé md ta két qua nghién ciru va phuong an xay dung, luan van duoc chia

thanh céc chuong nhu sau:

Chuong 1: Giai thiéu chung.

Pit van dé bai toan, tir d6 néu ra y tuang xay dung md hinh.

Chuong 2: Tong quan ban hang tu dong.

Giai thiéu vé 4 md hinh ban hang trén Internet hién nay, gdm c6 Messenger,
chatbot Skype, uhChat, suBiz. Phan loai, liét ké wu, nhuoc diém cua mdi
m6 hinh va dua ra cac van dé can cai tién.

Chuong 3: Mang no-ron va phuong phéap seq2seq.

Pua ra cac ly thuyét nén tang vé hoc may, mang no-ron va phuong phép
hoc chudi seq2seq gitp bo sung kién thirc co ban khi xay dung mé hinh béan
hang tu dong

Chuong 4: Giai phap va xay dung mo hinh dé xuat iSales.

Pé xuét giai phap cho mé hinh dé& xuat iSales, mé ta cac thanh phan va
phuong an xay dung chi tiét.

Chuong 5: Tha nghiém, danh gia két qua.

Thir nghiém md hinh trong usecase thuc té, danh gia két qua va so sanh voi
mo hinh chatbotSkype.

Két luan.

Pua ra két luan trong qua trinh nghién ctiu va xay dung “mo hinh ban hang
tu dong trén Internet”.
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CHUONG 2: TONG QUAN BAN HANG TU PONG

Chuong nay, luan van gigi thiéu mot s6 khai niém co ban. M6 hinh bén
hang trén Internet 12 mo hinh ban hang cua cac doanh nghiép, ca nhan, ma ngudoi
mua hang khéng can phai dén ctra hang ciing c6 thé nhan duoc tu vin va mua
dugc hang dtng nhu ¥ mudn cua minh. Cac thanh phan cia mé hinh gom co:
ngudi mua hang, tng dung hd trg tu van, ngudi ban hang va nhitng cau tu van.
Trong giéi han luan van, viéc xay dung md hinh ban hang ty dong dong nghia véi
viéc xay dung ung dung tu van ¢ kha nang tu dong tra 1oi ban hang. Trong
chuong nay gidi thiéu thuc trang cac mo hinh tra 1oi ban hang trén Internet cua
thé giéi va Viét Nam. Phan dau chuong trinh bay tong quan bén md hinh 1a
Messenger, chatbotSkype, uhChat, suBiz. Tir nhitng mé hinh d6, toi tién hanh
phan nhom, danh gia va néu lén cac van dé can cai tién trong tirng nhém trong
phan tiép theo cua chuong.

2.1 Cac md hinh tra &1 ban hang tiéu biéu

Trong qua trinh nghién ctru, t61 di tham khao mot s6 mé hinh tra 151 ban
hang ndi tiéng trén thé giGi cling nhu ¢ Viét Nam. Tiéu biéu trong d6 14 bén mo
hinh Messenger, chatbotSkype, uhChat va suBiz.

Mo hinh dau tién 1a Facebook Messenger [1], 1a tng dung chat cia
Facebook, dugc phat hanh phién ban dau tién vao ngay 9 thang 8 nim 2011 trén
hé diéu hanh iOS va Android. Pén ngay 11/10/2011 Messenger phat hanh phién
ban str dung cho Blackberry OS. Thang 12/2012, ing dung Facebook Messenger
cho Android dugc dua vao str dung & vai noi nhu Uc, Nam A, Indonesia, Nam
Phi, Venezuela... dugc tich hop trén Facebook bang cach tao tén tai khoan va
cung cap so dién thoai. Thoi gian sau d6, img dung nay lién tuc dugc cai tién va
st dung rong réi trén cac hé diéu hanh. Vi Facebook Messenger, ngudi ding co
thé nhan, giri tin nhan nhanh chéng t6i mdt c4 nhan hay mot nhom t6i bat ky dia
chi 1ién h¢ nao trong Facebook hodc trén thiét bi dién thoai. Thém vao do, con ¢6
thé xac dinh vi tri cia minh, tao ké hoach v&i nhom theo cach linh dong nhét.
Nhing uu diém ndi bat ciia Messenger c6 thé ké dén nhu ung dung nhe, dé dang
cai dat, sir dung, hd tro trén tt ca cac trinh duyét va thiét bi di dong thong minh,
cho phép tim kiém lich st hoi thoai, tu dong luu trir va giri thong bao tu dong khi
ngudi nhan tin nhan online, tich hop tinh ning goi dién truc tiép thong qua mang
Internet. Su thong dung cua Facebook kém véi cac uu diém trén da khién
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Messenger trd thanh mot trong nhitng tng dung chat duoc st dung nhiéu nhat
trén thé gi¢i. Tuy nhién, trén phuong dién “mé hinh tra 10i ban hang”,
Messenger hoan toan can sy can thiép ciia tic nhan la ngudi ban hang trong giai
doan tu van ban hang, tuc l1a chua “tu dong”. Ngoai trir nhitng hoat dong theo doi
va luu trit cac cudce ddi thoai giira hai bén, Facebook van hoat dong theo mé hinh
truyén thong.

O Messenger O

Facebook

Nguoi mua hang Nguoi b:|§n hang

]
]
]

Cau hoi ' Cau hoi
(Forward) Phan tich

i——Cau tra lo———e—

»

Y

Cau tra loi

E (Forward)

Hinh 2.1: Luéng twong tdc mé hinh bdan hang sir dung Messenger

Trong mé hinh nay, Messenger chi mang tinh chat 1a mét ¢ing dung chat -
forward nhitng cau hdi thoai gitra nguoi ban hang va nguoi mua hang.

Sportee Store
Sportee Store
13K ngudi thich digu nay, trong d6 cd Luu Mai Hién va 3 ngudi ban

bén ban con hang nay ko

https://www facebook.com/SporteeStore/posts/1161
353260564168

con bac ah
2

con mau j ban

Q den va xanh ah

navy hay den
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Hinh 2.2: M6 hinh ban hang su dung Messenger

Tai su kién Build 2016, duoc dién ra tai San Francisco tir ngay 30/03/2016
dén 01/04/2016, Microsoft da giéi thidu chatbot Skype [2], cho phép ngudi mua
hang giao tiép véi mot chatbot (phan mém s van ban hang tw dong) duoc 1ap
trinh san. S& khong c6 tac nhan 1a ngudi ban hang tham gia vao cudc hoi thoai
cho t&i khi két thic phién giao tiép ban hang. PizzaBot, demo ctia chatbotSkype,
day thuc su 14 “mé hinh tra 1oi ban hang tw déng”, va chatbot ndy da duoc huan
luyén dé hiéu dugc ngdn ngit con ngudi. Vi dy, khi ngudi mua hang gui tin nhan
“t6i muon goi mot chiéc pizza pepperoni c& 16n”, chatbot Skype sé& bat dau phan
tich cau noi nay roi dan dat ngudi mua hang hoan thién qua trinh mua hang. Trén
Messenger, khi nguoi mua hang g di tin nhan nay, mot nhan vién ban hang cua
ctra hang pizza s& tham gia vao cudc hoi thoai dé gidp hoan thién don hang. No6i
cach khéc, véi Messenger thi ¢ phia cira hang chang c6 gi duoc ty dong hda. Quay
lai v&i chatbot Skype, ¢ “mé hinh tra 10i” nay s& c6 mot bo may phan tich dé tu
d6ng nhan dién cac thong tin di co trong tin nhan dwoc giri di tir khach hang va
yéu cau ho cung cap nhiing thong tin lién quan con thiéu. Bé 1am dugc diéu nay,
Microsoft da dung 1én mot cudn “tir dién” dé chatbot Skype c6 thé tw dong nhan
biét cac cum tir c6 nghia trong cau noi.

Chatbot Skype
Tu dién Pizza bot
Phan loai Kich c& Loai d&
pepperoni I&n day
. N N Thoi gian giao hang ?
hai san trung binh i méng " Dia diém giao hang ?
dam bong bé

Hinh 2.3: Tur dién sir dung trong chatbot Skype

Tir dién nay s& duoc phan loai thanh céc nhém diz liéu. Trong vi du & trén,
moO hinh tra loi PizzaBot s€ ¢6 3 nhdm di liéu chinh:
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- Phan loai pizza: s& c6 céc tir cho biét dugc “phan loai” cua chiéc banh ma
khach hang mudn dit, cd thé 1a “pepperoni”, “hai san”, “dim bong”. ..

- Kich c& pizza: gom céc tir cho biét duoc “kich ¢&” cta chiéc banh ma khéch
hang muén dat, c6 thé 12 “Ion”, “trung binh”, “bé”. ...

- Loai dé pizza: gdbm céc tir cho biét duoc “loai dé&” cua chiéc banh ma khéch
hang mudn dit, c6 thé 1a “day”, “mong”. ..

Trong qué trinh “phan tich” dé tra 1i cau hoi, md hinh s& tim kiém va khop
cac thong tin dugc cung cap vao cac nhom dix liéu co san. Néu thong tin chua di,
moé hinh ty dong dua ra cac cau hoi mau cho nhiing thdng tin con thiéu dé lay
thém thdng tin. Néu da du thong tin, mo hinh dat ra nhitng cau hoi chét nhu thoi
gian, dia diém giao hang va két thic phién tu van. Nhu cau noi & trén, chatbot sé
ghi nhan duoc 2 thng tin: loai banh (pepperoni) va kich c& (16n) rdi hoi théng tin
cudi cung: “ban mudn dé day hay meng?” .

2 bt ten R B Bes denctory - I Oormen's Fuzzs Bot - Be 4 o

i O Lot smewcet corm o s = A 'C\ﬂ
features and share your feedback to &

Details

Hinh 2.4: M6 hinh ban hang su dung chatbot Skype

Truong hop nguoi mua hang dua ra mot tir moi, ngudi ban hang cé thé
nhanh chéng sap xép tir d6 vao nhom dit lidu twong ung. Khi tir dién nay ngay
cang tang so tir, thi mo hinh tra 10i tu dong ngay mot thong minh hon, va cudi
cuing 6 thé hiéu dugc toan bo cac cau Iénh dat hang theo chuan. Cé thé hiéu duoc,
trong md hinh phét trién boi Microsoft, chatbot 1a thanh phan thay thé nguoi ban
hang trong pha giao tiép. Dya trén “nhém dit liéu mau” — tap hop cac thdng tin
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can thiét va lién quan dén nhau, chatbot skype s& “phan tich” thay nguoi ban hang
va c6 thé dua ra thong tin tra 10i.

O Chatbot Skype O

Mircrosoft

Nguwoi mua hang Nguoi ba|'m hang

T

]

]

] s ~ 1A X
:<—Nhom dit liéu mau——
]

]

]

Cau hoi P
! Phan tich
e

‘¢——CAau tra 10i

i

Hinh 2.5: M6 hinh ban hang su dung chatbot Skype

Mic dU ¢ “mé hinh ban hang” Skype ctia Microsoft da rat tién bo va “thong
minh” hon so v&i Messenger ciia Facebook, nhung né con ¢6 han ché nhu can
nhap sdn mot sé mau dit liéu c¢b dinh dé chatbot c6 thé truy xuat va tra loi théng
qua nhiing thong tin d6. Khong tra 101 duoc cac cAu hoi méi nam ngoai tap di liéu
méi, cling nhu gidi han tu van ban hang bi thu hep trong cac mién nho. Pac biét,
chatbot nay chua hd tro tiéng Viét. Nhitng diéu trén 1am han ché kha niang giao
tiép cua chatbot chi ding lai & mot s cau chir khdng thé c6 nhimg doan héi thoai
tdy bién gidng nhu giao tiép giira hai con ngudi.

Hoi nhap véi xu huéng chung caa thé gidi, tir 2010 dén nay thuong mai
dién tir & Viét Nam bat dau phét trién manh mé va bung né vao nhitng nam 2012.
Su phé cap Internet, kém theo d6 1a sy phét trién cua cac website ban hang lam
cho nhu cau mua bén trén mang ngay mét tang cao. Néu & nhitng nam dau, website
dién tar chi ding lai ¢ ndi dung ban hang va cung cap dia chi, ciing nhu sé dién
thoai dé ngudi ban va ngudi mua c6 thé giao tiép vai nhau thong qua dién thoai,
thi nhimg nam gan déy, cac tng dung chat dugc gan vao website (hay c6 thé noi
la nhimg “m6 hinh tra 101 ban hang™) da thay thé diéu d6. Véi loi thé khdng mat
phi, cd thé sir dung trén méi trudng internet du ¢ bat ky dau, cac mé hinh nay dan
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chiém duoc cam tinh cta nguoi st dung, gilp cho viéc twong tac gitra doi bén
thuan loi hon.

uhChat, mot “mo hinh tra 101 ban hang”, da c6 mot thong ké noi bo tuwong
d6i rong, va chimg minh duge mé hinh nay giup luu luong théng tin giao tiép
gitra khac hang va admin cua website (nguoi ban hang) tang 1én 6500%, turc 1a 65
lan. Diéu ndy mang lai két qua tot ddi véi mot trang web thuong mai dién tir. Viéc
dang ky va stir dung mo hinh nay don gian, nguoi ban hang co thé dang ky bang
email dang sir dung va tao mot mat khau mai. Sau khi ding ky thanh cong, ngudi
ban hang s& nhan dugc mot doan ma HTML, chi can sao chép ma dé dan vao
website thuong mai dién tir cia minh hozc phan lién hé cudi trang web. M6 hinh
tra 161 nay cho phép ngudi mua hang chi can g noi dung va bam giri dén nguoi
ban hang mot cach nhanh chong ma khdng can phai dang nhap tai khoan giéng
nhu Messenger. Viéc nay rit ngan thoi gian va 1am cho nguoi mua hang cam thay
thoai mai dé chia sé thong tin ca nhan. Mot trong cac diém manh cua uhChat 13
kha nang chi dong giao tiép véi ngudi mua hang bang nhimg “10i chao” duoc
nguoi ban hang dinh nghia. M6 hinh cho phép thay vi phai ngdi trén may tinh va
cho khach vao dé tu van, hop chat tich hop cho phép nguoi ban hang tiy chinh
c4c cau ndi tu dong dé giao tiép voi khach hang trude, cho dén khi khach hang tra
1o thi mot cude hoi thoai méi thuc su bit dau. Viéc nay gidp tiét kiém cong stc
ciia nhan vién ban hang mot cach tdi da. Thay vi hop thoai xuat hién ngay khi
khach hang truy cap website kém theo tiéng thong bao, mé hinh con c6 tinh ning
tly chinh thoi gian xuat hién hop thoai, gilp tao an twong chuyén nghiép ban dau
cho khach hang. Khi cudc hoi thoai bét dau, cac cau hoi s& duoc chuyén dén nguoi
ban hang (trong trudong hop online truc tuyén), hoic duoc giri ti email dang ky
ctia ngudi ban hang (trong trudng hop offline), ngudi ban hang cd thé tra loi thong
qua email khi co internet.
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O uhChat O

Nguoi mua hang
[}
|
i ——L&ichao
|
[}
|

L—————Cau hoi—»,
|

Nguoi b'?'m hang

CAu hai
—N__\
(Forward) | Phan tich

———Cau tra loi———«—

Cau tra loi
I (Forward)

Hinh 2.6: M0 hinh ban hang su dung uhChat

|

RG rang, md hinh tra 1oi ndy van chua “tu dong” that su, chi “tu dong” &
muc 46 két ndi voi ngudi dung va dua ra mot s6 cau chao hoi theo mau.

Tuong tu nhu vay, md hinh subiz ciing duoc phét trién theo ludng twong
tac nhu trén. Nhung diém khac biét, subiz cho phép nguoi dung dit mot “thu vién
cau tra 161, véi nhitng mau ciu tra 1oi c6 sdn. Thu vién nay duoc xay dung boi
ngudi ban hang. Véi nhitng cau hoi ¢6 ndi dung twong tu nhau, irng dung sé tim
kiém va Ira chon cau tra 1oi trong thu vién dé tra 16i. Néu qua trinh tim kiém
khong c6 két qua, subiz s& dua ra cau tra 10i mic dinh. Khi d6, nguoi ban hang
can tham gia vao cudc hoi thoai va tu van cho nguoi mua hang.
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suBiz

Nguwoi mua hang : Nguwoi bzlém hang
! E<—Nhém dir liéu mau——
i<—Lb’i chao———

|
|
[} ]
i | ’
1 A 2. |
: Cau hoi P;"\ !
! Phan tich (trich chon) :
] ' ~ 5. !
! i Céau hoi ;
! — A ,
! : (Forward) E P(f;ap It\K.:)h
| " kd N .
| Cau tra loi ' ; ralol
1 rAa 2 1 2vi —
' (Forward) D i Cau tra Io’|—'!

Hinh 2.7: M6 hinh ban hang su dung Subiz

TOm lai, cac “mé hinh trd loi ban hang” hién nay trén thé gioi va Viét
Nam, da sb van chi dung lai & mtc ting dung chat, 1a forwarder trong phién giao
tiép ban hang, van yéu cau sy c6 mat va xir Iy cia ngudi ban hang. Chatbot Skype
da c6 su tién bo hon, co thé thay thé ngudi ban hang & mot mic d6 nao do, tuy
nhién ciing chi dung lai & nhitng mau hoi thoai ngan va cé noi dung don gian.
Phan tiép theo, t6i s& chia nhém cac md hinh da tim hiéu va phan tich diém manh
yéu cua ting nhom.

2.2 C4c van dé can giai quyét va cai tién
Trong qua trinh tim hiéu cac m6 hinh tra 1i ban hang trén, dwa trén cac

tinh ning hd tro ciing nhu han ché caa ting mé hinh, ta c6 thé tam phan loai cac
mo hinh lam 3 nhém nhu bang dudi.
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Bdng 2.1 Bang phan logi mé hinh ban hang

Mo hinh M® hinh M® hinh
don gian ban ty dong tu dong
Vi du Messenger, suBiz... Chatbot Skype...
uhChat. ..
Mtc d6 phu thudc | Phuc thuéc hoan | Chi can hd trg | Khong phu thudc
ngudi ban hang | toan nhitng cau hoi
trong phién tu van méi
Vai trd ang dung | Truyen tin Ty dong voi dir | Ty dong hoan
chat liéu da cé toan
Yéu cau dir liéu | Khong Co Co
mau

Nhom dau tién c6 thé goi 1a nhém “mé hinh don gian”. Tiéu biéu cho md
hinh nay 1a Messenger cua Facebook, uhChat....O nhitng md hinh nay, vai trd
quyét dinh dua ra cdu tra 101 1a nguoi ban hang. Nguoi ban hang s& phai tiép nhan
cau hoi, phan tich va dua ra cau tra 1i phy thudc vao kinh nghiém. Ho can online,
theo d&i man hinh, ai yéu cau thi tu van. O day, ung dung chat dugc tich hop vao
chi mang tinh chét forwarder. Diém manh cua nhitng mé hinh nay 1a dé sir dung,
don gian trong viéc tich hop trén website thuong mai don gian va thuong hd tro
nhiéu tinh niang. Tuy nhién, diém yéu cua cac mé hinh nay l1a khdng tu dong, ta
s& khong hudng dén nhém nay. Nhom thir 2 1a nhém “Ma hinh ban ty dong” gom
subiz va cac md hinh tuong tu. Vi mot s6 mau dit liéu cai san duoc nhap tir nguoi
ban hang, va duoc luu trir vao co sé dir lieu. Néu co cau hoi, tng dung chat s&
phan tich va tim kiém trong tap mau, néu c6 sé& sir dung lam cau tra 151, néu khong
tim thay thi tra lai mot cAu mac dinh nao d6. Khi do, sy xuat hién ciia nguoi béan
hang 1a can thiét dé dua ra cau tra loi hop ly. Céc thuat toan si dung cho md hinh
nay thuong la thuat toan mapping. Uu diém I6n nhat 1a mé hinh c6 thé tra 1oi
nhitng cau hoi mot cach hop Iy néu tim thay cau tra loi trong tap mau. Tuy nhién,
md hinh ndy mang tinh chat “hoc vet”. Nhém tht 3, 14 nhém c6 tri théng minh
hon han 2 nhém trude. Nhém “mé hinh tu dong” nhu chatbotSkype. O cac md
hinh ty dong nay, ngudi ban hang khdng can tham gia phién tu van tra i, chatbot
s& ty dong phan tich va dwa ra cdu tra 10i. Diéu bat budc & cac mo hinh nay 1a can
c6 su xuat hién cua Al (Artificial intelligence), cho phép “hiéu” ngit canh cau hoi
va dua ra cau tra 1oi sau khi phan tich dir liéu dau vao va dix liéu mau.
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Trong 3 nhom néu trén, mo hinh tu dong 1a mo hinh ma chung ta sé nghién
ctru va huéng dén. Tuy nhién, néu ding lai & mic d6 chatbot Skype thi con c6
kha nhiéu nhuge diém va van dé can cai tién:

Thir nhat, van dé phét sinh nhitng cau hoi nam ngoai “tap dix liéu mau”, mod
hinh s& khong tra loi, hodc tra loi nhitng cau mau dugc dinh nghia san cho nhiing
truong hop nay.

Thi hai, van dé xay dung mot mé hinh cé thé hiéu duoc ngdn ngir tiéng
Viét, md hinh chatbot Skype hoan toan khéng cé kha nang nay.

Tht ba, van dé cau hoi dai va phuc tap, cac md hinh hién tai déu gap van
dé nay. O chatbot Skype dang dung lai mé hinh dua ra goi ¥ ngan gon cho nguoi
mua hang lya chon, nhitng doan ddi thoai sinh ra thudng ngan.

Thir tu, van dé tai st dung dir liéu tu van: dix liéu tu van gitta nguoi mua
hang va ngudi ban hang dugc hau hét cac mé hinh néu trén luu trit lai. Tuy nhién
chi dap wng cho muc tiéu théng ké va bao céo thi kha phi pham, vi day 1a tap dit
licu 16n va chuan, cé thé tai st dung trong céc bai toan Machine Learning, Big
Data.

Cudi cing 1a van dé “ty dong”: 1a van dé mau chét cua luan vin, khong chi
dung lai & mirc @6 ty dong tra 1oi voi nhitng cau hoi — cau tra 1oi ¢6 san trong co
s& dir liéu, ma md hinh can ty dong trong qua trinh “phan tich” cau hoi, qua trinh
sinh m&i cau tra loi ndm ngoai dix liéu c6 san. N6i cach khac, mé hinh c6 thé “suy
nghi” va “tu van” nhu mot con nguoi, thay thé sy xuat hién cua ngudi ban hang
trong pha tu van.

R0 rang, ching ta can thay ddi phwong phép st dung Machine Learning dé
cho mo hinh tu hoc dugc mot lugng I6n di liéu tir nguoi dung, tao nén mot bo
“tri thirc” va ung dung trong qua trinh phan tich va sinh cau tra loi, thi nhiing van
dé néu trén co thé duoc giai quyét.
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CHUONG 3: MANG NO-RON VA PHUONG PHAP SEQ2SEQ

Chuong nay gidi thiéu co sd Iy thuyét sir dung cho luan vin, bao gém: cac
kién thirc nén tang vé tri tué¢ nhan tao, hoc may, mang no-ron, phuong phap hoc
chudi seq2seq...va 1y do ap dung nhiing kién thic nay khi xay dung mé hinh dé
XUAL.

3.1 Kién thic tong quan

O chuong 2, c4c tir nhu “tri tué nhan tao”, “hoc may”, “kho dir liéu”, “tu
hoc”... duoc nhic dén kha nhiéu. Do 1a nhiing ly thuyét can thiét khi xay dung
“mo hinh ban hang tu dong”.

Tri tué nhan tao (artificial intelligence - Al): la tri tué duoc biéu dién boi
bat cir mot hé théng nhan tao ndo. Thuat ngir nay thudng dung dé noéi dén cac may
tinh ¢6 muyc dich khong nhat dinh va nganh khoa hoc nghién ctru vé cac ly thuyét
va ang dung cua tri tué nhan tao. Tri théng minh nhan tao lién quan dén cach cu
X, su hoc hoi va kha nang thich tng thong minh ciia may moc. Céac vi du ung
dung bao gom céc tac vu diéu khién, 1ap ké hoach va lap lich (scheduling), kha
nang tra 10i cac cau hoi vé chan doan bénh, tra 1i khach hang vé céc san pham
ctia mot cdng ty, nhan dang chit viét tay, nhan dang tiéng ndi va khuén mat. Béi
vay, tri thong minh nhan tao da tré thanh mot mén hoc, véi muc dich chinh 1a
cung cap 1oi giai cho cac van dé caa cudc séng thuc té. Ngay nay, cac hé thdng
nhan tao dugc dung thuong xuyén trong kinh té, y duoc, cac nganh ky thuat va
quan su, ciing nhu trong cac phan mém may tinh théng dung trong gia dinh va tro
choi dién ta.

Hoc may (machine learning): la mét linh vuc cua tri tué nhan tao lién quan
dén viéc nghién ctu va xay dung cac ki thuat cho phép cac hé théng “hoc” tu
dong tir dix liéu dé giai quyét nhitng van dé cu thé. Vi du nhu cac may c6 thé "hoc"
cach phan loai thu dién tir xem c6 phai thu rac (spam) hay khong va tu dong xép
thu vao thu muyc tuong tng. Hoc may rat gan vai suy dién thong ké (statistical
inference) tuy c6 khac nhau vé thuat ngit. Hoc may c6 lién quan 16n dén thong ké,
Vi ca hai linh vuc déu nghién ctu viéc phan tich dit liéu, nhung khac véi théng
ké, hoc may tap trung vao su phuc tap cua cac giai thuat trong viéc thuc thi tinh
toan. Nhiéu bai toan suy luan dugc xép vao loai bai toan NP-kho, vi thé mot phan
ctia hoc may 1a nghién cau sy phat trién cac giai thuat suy luan xap xi ma co thé
xt 1y duoc. Hoc may c6 hién nay dugc ap dung rong rdi bao gom may truy tim
dir liéu, chan doan y khoa, phat hién thé tin dung gia, phan tich thi trudng ching
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khoan, phan loai cac chudi DNA, nhan dang tiéng néi va chi viét, dich ty dong,
choi tro choi va ctr dong rd-bdt (robot locomotion).

Kho dir liéu (data warehouse): 1a mot tap cac dir liéu ¢ nhiing dic diém
sau: tap trung vao mot chu dé, tong hop tir nhiéu ngudn dit liéu khac nhau, ti
nhiéu thoi gian, va khdng sira d6i. Pugc ding trong viéc hd tro ra quyét dinh trong
cdng tac quan ly. Trong pham trl caa luan van, kho dir liéu duoc hiéu 1 tap dix
liéu dugc thu thap tir Internet, hoac tir nguoi ban hang trong linh vuc thuong mai
dién ti. Kho di liéu s& 1a dau vao cho qué trinh tu hoc

Tu hoc (auto learning): la qua trinh “hoc” tu dong tur kho dit liéu thu thap
duogc thdng qua mot sé phuong phap hoc may nao d6. Két qua caa quéa trinh nay
phu thudc vao 2 yéu t: nguon dit liéu dau vao va thuat toan sir dung dé “hoc”.

Quay lai bai toan dit ra ban dau, yéu cau tién quyét dé thuc hién md hinh
la md hinh can cé sy tham gia cua hoc may, gilp cho ung dung tu van c6 thé tu
hoc nhitng mau giao tiép théng qua kho dit liéu ngudi ban hang.

Hién tai, phuong phap xay dung céc hé théng tu dong trudc diy, nhu
chatbotSkype, thuong theo quy trinh 3 budc chung. Pau tién, phan tich cau hoi
nham tao ra “truy van” cho budc trich chon tai lidu lién quan va tim ra nhing
thong tin hzzu ich cho budc trich xuat cau tra 1oi. Tiép dén 1a trich chon tai lidu
lién quan, dua trén ciu truy van duoc tao ra & budc phan tich cau hoi dé tim ra
c4c tai lidu lién quan dén cau hoi. Budc cudi cuing 1a trich xuat cu tra loi, phan
tich cau tra loi tir budc trich chon tai liéu lién quan va st dung cac thong tin hitu
tich tir budc phan tich cau hoi dé dua ra cau tra loi phd hop.



16

CAu hdi

A 4

Phan tich cau
héi

A 4

Trich chon tai
liéu lién quan

A 4

Trich xuat cau
tra loi

v
Cau tra 1o

Hinh 3.1: Cdc buéc chung cua mé hinh tu dong hién tai

Nhitng mé hinh duoc xay dung thong qua quy trinh nhu trén da phan tiép
can dua vao trich gon thong tin (Retrieval-based). Cac ky thuat thuong st dung
mot kho da dinh nghia trudc cac cau tra 10i két hop vai mot vai phuong phap trich
chon Heuristic dé nhat ra mot dap an thich hop nhat du vao mau hoi input va ngix
canh. K§ thuat heuristic sir dung ¢ day don gian c6 thé 1a sy so khap céc biéu thic
dwa vao luat (rule-based), hodc phuc tap nhu viéc két hop hoc may dé phan 16p
cac cau hoi va dap an tra vé. Nhitng hé théng kieu nay khdng sinh ra van ban méi,
ching chi nhiat mot dap an tir mot tap dit liéu ¢ dinh san c6. Két qua nhu vay sé
khong “théng minh”, va ¢ han ché chung la khéng cé kha niang ty dong, don gian
nhat néu khdng trich chon dugc tai liéu lién quan, md hinh s& tra vé gié tri mac
dinh duogc cai dat san hoic khong co cau tra loi. Chatbot Skype cua Microsoft
dugc nhac téi trong chuong 1 14 vi dy dién hinh.

Lam chu dugc Machine Learning la mot bai toan kho, khé hon nira la (ng
dung vao bai toan cuy thé, diéu dé dan tai cac mé hinh ban hang hién tai da phan
chi dung lai ¢ thao tac truc tiép ngudi dung chir khéng cd mot “bd 6¢ nhan tao”
xu ly. Vay dé xay dung dugc mo hinh dé xuat nhu trén, ta can c6 it nhat 3 pha:
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Hinh 3.2: M6 hinh ban hang tu déng

- Phathu thap di liéu: can c6 mot phuong phéap thu thap dir liéu tir cac nguon
website trén mang. Y&u cau dau tién cho tap dit liéu nay 1a khéi dit liéu can
l6m, duoc thu thap tir nhiéu ngudn va trong linh vuc ban hang. Pha nay c6
thé sir dung nhitng dit liéu luu trit duoc trong qua trinh tu van, giai quyét
duoc van dé tai sir dung dir liéu, ngoai ra ddy con 1a ngudn dit liéu “sach”,
“chuan” cho pha tu hoc cia md hinh.

- Pha tu hoc: mudn cho mé hinh ¢ thé tra 1oi te déng, hay 1a c6 thé tu van
mua hang, thi md hinh can phai c6 kha ning “tu hoc”. Ciing giéng nhu mot
con ngudi, qua trinh hoc 1a mot qua trinh 1au dai va khéng thé cé két qua
tbt trong thoi gian ngan. Viéc xay dung “tu hoc” cho mé hinh bét budc phai
str dung Machine Learning. Va can phai c6 mot giai phap cu thé ¢é mé hinh
c6 thé hiéu duoc ngdn ngit “tiéng Viét”.

- Pha phan tich va tra 16i: “tu hoc” ¢6 thé dem lai cho m6 hinh cac “tri thirc”,
nhung van chua thé 4p dung ngay, vi mot van dé dat ra cho mé hinh nay l1a
bai toan “cau hdi dai va phic tap”. Néu chi dung lai & mtc do tu hoc va
tng dung voi nhitng mau cau co san, thi md hinh s& Iap lai van dé “phat
sinh cau héi nam ngoai tdp diz liéu”. Va dé giai quyét triét dé, md hinh can
c6 thém pha “phan tich”, s& cho phép phan tich dit liéu dau vao, va san sinh
ra cac cau tra loi moi.
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Trong thoi gian nghién ctru va tng dung Machine Learning vao mo hinh hé
théng, t6i da tiép can véi TensorFlow, mot nén tang tri tué nhan tao sir dung ky
thuat Deep Learning cua Google. Su két hop ciia TensorFlow trong mé hinh dwa
ra phuong phap mai cho nhiing hé théng ban hang tu dong. Thay vi viéc bi dong
hoc nhitng cu tra 101 dugc cai dat tir con nguoi, hé théng s& “tu hoc” cach tra 10
sau qué trinh huan luyén.

3.2 Framework TensorFlow

TensorFlow [3], mot nén tang tri tué nhan tao dugc Google phéat hanh theo
gidy phép ma nguon mo Apache 2.0 vao ngay 09/11/2015. Nén tang nay st dung
ky thuat Machine Learning dé hoc hoi, nhan biét hinh anh, giong néi va cac dau
viét dit liéu. Hién TensorFlow dang duoc st dung cho chirc nang diéu khién giong
noi trong cac tng dung Google, tim hinh anh trong Photos, va méi day nhat 1a
chuc nang tra loi tuy dong Smart Reply ctaa app email Inbox. Trudc TensorFlow,
Google ciing tirng thiét 1ap mot hé théng Machine Learning thé hé thir 1 mang tén
DistBelief. Tuy nhién, DistBelief bi tr6i budc nhiéu vao ha tang ki thuat cua
Google, lai kha nang né va khé mé rong. Trong khi d6, TensorFlow thi khong con
bi rang budc gi vé mit ha tang nita, va nd c6 kha ning chay trén hau hét moi th,
tir cac app smartphone cho dén phan mém trén server siéu manh. Néu so véi hé
thong DistBelief, TensorFlow 1a mot khai niém xa hon bang céch sir dung cong
nghé may hoc chuyén sau (Deep Learning) va mang no-ron tai phat (Recurrent
Neural Network) géom nhiéu 16p. Vé co ban, TensorFlow chira tat ca cac 16p dir
liéu, goi 1a nut (Node), dé tim hiéu va xac minh mot van dé. Lp dau tién sé& yéu
cau hé théng tim kiém mot cai gi d6 nhu xac dinh mau chung cua van dé. Hé
théng sau d6 di chuyén dé tap hop cac dix liéu tiép theo, chang han nhu tim kiém
va xac minh mot phan cua van dé d6. Viéc di chuyén hé thdng tir nat ti nat dugc
thuc hién dé bién dich dy du thong tin duoc dua ra dé xac minh va khang dinh
van dé d6. “Dong chay” tensor nhu vay di tao nén cai tén TensorFlow. Ciing
chinh Google da phai nhan dinh: “TensorFlow nhanh hon, thong minh hon va linh
hoat hon hé thong cii ciia chiing téi (DistBelief), do dé né cé thé dwoc diéu chinh
dé dang hon véi cac san phdm méi va gilp qué trinh nghién ciu dién ra thudn
loi hon™. [4]

Nhitng dic diém noi bat nhat caa Tensor Flow c6 thé ké dén nhu kha nang
su dung trén céc platform khac nhau tir smartphone, pc téi distributed servers.
Thu vién ndy c6 thé dugc chay véi CPU hoic ciing véi GPU, cling véi danh sach
API rat dé sir dung, cho phép tinh toan nhanh chéng trén mang no-ron. Mot sb
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c4C m& ngudn co san trong thu vién Tensor Flow Ia nhan dién anh véi mang
convolutional neural network, hoc ngir nghia cua tir véi word2vec, md hinh hoa
ngdn ngwr vai recurrent neural network, may phién dich va chatbot véi seq2seq.

Ung dung cua TensorFlow trong bai toan “xay ding md hinh ban hang tu
déng trén Internet” 1a sir dung phwong phap hoc chudi lién tiép seq2seq dé huan
luyén dir liéu thu thap tir nguoi ban hang thanh mot mo hinh ngdn ngir, tir d6 st
dung mé hinh ngdn ngir dé “sinh” cau tra 1di cho cau hoi dau vao.

3.3 Ly thuyét mang no-ron

Pé c6 thé hiéu vé mang phuong phap hoc chudi lién tiép Seq2Seq, can co
nhitng Iy thuyét cian ban vé mang no-ron. Khai niém nay duoc bat dau vao cudi
thap ky 1800 khi cac nha nghién ctu c6 gang mé ta hoat dong cua tri tué con
nguoi. Y tuong nay bat dau dugc ap dung cho cac mé hinh tinh toan tir mang
Perceptron.

3.3.1 Mang no-ron nhan tao ANN

Mang no-ron nhan tao (Artificial Neural Network — ANN) hay thuong duoc
goi ngin gon 1a mang no-ron 1a mot mé hinh xir 1y thong tin dugc mod phong dua
trén hoat dong caa hé thong than kinh cua sinh vat, bao gém s luong 16n cac no-
ron dugc gan két dé xir Iy thong tin. ANN duogc gidi thiéu ndm 1943 bgi nha than
kinh hoc Warren McCulloch va nha logic hoc Walter Pits, né hoat dong giéng
nhu bo ndo ctia con ngudi, dugc hoc bai kinh nghiém (théng qua viéc huan luyén),
c6 kha nang luu gitr cac tri thirc va st dung cac tri thire do trong viéc du doan cac
dix liéu chua biét (unseen data) [5]. Processing Elements (PE) cia ANN goi la no-
ron, nhan céc dix liéu vao (inputs) xt Iy chiing va cho ra mét két qua (output) duy
nhat. Két qua xir Iy cia mot no-ron c6 thé 1am input cho céc no-ron khac.
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Hinh 3.3: Kién tric mang no-ron nhan tzo ANN

Kién tric chung cua mét ANN gom 3 thanh phan d6 1a input layer, hidden
layer va output layer. Trong d6, 16p an (hidden layer) gém cac no-ron, nhan di
liéu input tir cac no-ron & 16p trude d6 va chuyén doi céc input nay cho cac 1op
xu ly tiép theo. Qua trinh xtr ly théng tin cia mot ANN nhu sau:

Weights
Inputs —
X; ———(Wy )
N ~ Qutput

— Neuron | Y:
oy y i _/

_‘\rf

x;"(_y Summations Transfer function

Hinh 3.4: Qua trinh xu ly théng tin cua no-ron j trong mgng ANN

Trong d6, mdi input tuong trng véi 1 thuoc tinh caa dix liéu. Vi du nhu trong
rng dung ctia ngan hang xem xét c6 chap nhan cho khach hang vay tién hay khéng
thi mdi input 1a mot thuoc tinh ctia khach hang nhu thu nhap, nghé nghiép, tudi,
s6 con...Output 1a mot giai phap cho mot van dé, vi du nhu véi bai toan xem xét
chap nhan cho khéach hang vay tién hay khéng thi output 13 yes - cho vay hoac no
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- khdng cho vay. Trong sé lién két (Connection Weights) 1a thanh phan rat quan
trong cia mot ANN, n6 thé hién mic do quan trong hay c6 thé hiéu 1a do manh
cua dir lidu dau vao dbi véi qué trinh xu ly théng tin, chuyén ddi di liéu tir layer
nay sang layer khac. Qua trinh hoc (Learning Processing) cua ANN thuc ra la qua
trinh diéu chinh cac trong s (Weight) cua cac input data dé co duoc két qua mong
mudbn. Ham tong (Summation Function) cho phép tinh téng trong sé cua tat ca cac
input duoc dua vao mdi no-ron. Ham tong cua mot no-ron déi véi n input duoc
tinh theo c6ng thuc sau:

X;W;

-

=1

Ké&t qua trén cho biét kha ning kich hoat cta no-ron d6. Cac no-ron nay c6
thé sinh ra mot output hoac khéng trong ANN, hay ndi cach khac rang cé thé
output cua 1 no-ron c6 thé dugc chuyén dén layer tiép trong mang no-ron hoac
khong la do anh huang béi ham chuyén do6i (Transfer Function). Viéc lya chon
Transfer Function co tac dong 16n dén két qua caa ANN. Vi két qua xir ly tai cac
no-ron & ham tinh tong nén doi khi rat 16n, nén transfer function dugc st dung dé
xt 1y output nay trudc khi chuyén dén layer tiép theo. Ham chuyén dbi phi tuyén
duoc sir dung pho bién trong ANN Ia sigmoid (logical activation) function.

Yr=1/(1+e7")

Két qua cua Sigmoid Function thudc khoang [0, 1] nén con goi la ham
chuan héa (Normalized Function). Déi khi thay vi str dung ham chuyén doi, ta sir
dung gié tri ngudng (Threshold value) dé kiém soat cac output ctia cac no-ron tai
mét layer nao d6 trude khi chuyén cac output nay dén céac layer tiép theo. Néu
output cia mdt no-ron nao dé nho hon Threshold thi n6 s& khong dugc chuyén
dén Layer tiép theo. Ung dung thuc té ciia mang no-ron thuong dugc str dung
trong cac bai toan nhan dang mau nhu nhan dang chit c4i quang hoc (Optical
character recognition), nhan dang chir viét tay, nhan dang tiéng noi, nhan dang
khudn mat.

3.3.2 Mang no-ron tai phat RNN

Mang no-ron tai phat (RNN - Recurrent Neural Network) la mot trong
nhitng md hinh Deep Learning duoc danh gia c6 nhiéu wu diém trong cac tac vu
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xt Iy ngdbn ngir tu nhién (NLP). Y tuéng caa RNN d6 1a thiét ké mot mang no-
ron sao cho cé kha ning xtr Iy duoc théng tin dang chudi nhu cau hoi. Recurrent
c¢6 nghia 1a thyc hién lap lai cing mot tac vu cho mdi thanh phan trong chudi.
Trong d6, két qua dau ra tai thoi diém hién tai phu thudc vao két qua tinh toan cua
cac thanh phan & nhiing thoi diém trude d6. Noi cach khac, RNNs 1a mot mé hinh
¢ tri nhé, c6 kha nang nhé dugc thong tin da tinh toan trude do, khong nhu cac
mang no-ron truyén thong dé 1a thong tin dau vao (input) hoan toan doc 1ap Véi
thong tin dau ra (output). V& Iy thuyét, RNNSs c6 thé nhd dugce thdng tin caa chudi
c6 chiéu dai bat ki, nhung trong thuc té mé hinh nay chi nhé duoc théng tin & vai
budc trude do.

Cac tng dung caa RNN c¢6 kha nhiéu trong cac linh viuc nhu md hinh ngdn
ngit va phat sinh vin ban (Generating text). Md hinh ngén ngit cho ta biét xac suat
cua mot cau trong mot ngon ngir la bao nhiéu. Pay cling 1a bai toan du doan xac
Suat tir tiép theo cua mot cau cho trude 12 bao nhiéu. Tir bai toan ndy, ta c6 thé mé
rong thanh bai toan phat sinh van ban (generating text/generative model). Mo hinh
nay cho phép ta phat sinh vin ban méi duwa vao tap dit liéu huan luyén. Vi dy, khi
huan luyén mé hinh nay bang cac dir liéu tu van ban hang, ta cd thé phat sinh duoc
cac cau tra 0 cho cé&c cau hoi lién quan dén thuong mai dién ta. Tuy theo loai dit
licu huan luyén, ta s& c6 nhiéu loai tng dung khac nhau. Trong mé hinh ngdn ngi,
input 1a chudi cé4c tir (dugc ma hoa thanh one-hot vector [13]), output la chudi cac
tor du doan dugc tor mo hinh nay. Mot linh vuc khac caa RNN la Dich may
(Machine Translation). Bai toan dich may tuong ty nhu mo hinh ngén ngir. Trong
d6, input 1a chudi cac tir cia ngdn ngir nguon (vi du tiéng Viét), output I1a chudi
c4c tir cuia ngbn ngit dich (vi du tiéng Anh). Biém khac biét ¢ day dé 1a output chi
c6 thé du doan duoc khi input da hoan toan dugc phan tich. Diéu nay 1 do tur
duoc dich ra phai c6 day du thdng tin cia cac tir trude d6. Hoac RNN c6 thé &p
dung cho cac bai toan phat sinh mo ta cho anh (Generating Image Descriptions).
RNN két hop véi Convolution Neural Netwokrs c6 thé phat sinh ra duoc cac doan
mo ta cho anh. M hinh nay hoat dong bang céch tao ra nhitng cau mé ta tir cac
features rut trich duogc trong buc anh.

Huan luyén RNN tuong tu nhu huan luyén ANN truyén thong. Gia tri tai
mdi output khdng chi phu thudc vao két qua tinh todn caa budc hién tai ma con
phu thudc vao két qua tinh toan cua cac budc trude do.
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Hinh 3.5: Qua trinh xi ly thong tin trong mang RNN

RNN c6 kha ning biéu dién mdi quan hé phu thudc giira cac thanh phan
trong chudi. Vi du, néu chudi dau vao 1a mot cau c6 5 tir thi RNN nay sé& unfold
(dan ra) thanh RNN ¢6 5 layer, mdi layer twong tng vai mdi tir, chi s6 cia cac tir
duogc danh tur 0 t6i 4. Trong hinh v& & trén, x; la input (one-hot vector) tai thoi
diém thir t. S, 1a hidden state [14] (memory) tai thoi diém thir t, duoc tinh dya trén
cac hidden state trude d6 két hop véi input cua thoi diém hién tai véi cong thuc:

S; = tanh(Ux, + Ws,_,)

S_; lahidden state duoc khoi tao 1a mot vector khéng. O, la output tai thoi
diém thi t, 1a mot vector chira xac suat cua toan b cac tir trong tir dién.

0; = softmax(Vs,)

Khong nhu ANN truyén théng, tai mdi layer can phai sir dung mot tham sé
khac, RNNs chi stir dung mét bo parameters (U, V, W) cho toan bo cac budc. Trén
ly thuyét, xay dung mot RNN c6 thé nhé duoc thong tin caa mot chudi dai vo tan
1a c6 thé, nhung thuc té xay dung dugc nhu vay 1a kho thuc hién vi diéu kién phan
ctng va thuat toan chua cho phép. Trong vai nam qua, cac nha nghién ctru da phat
trién nhiéu loai RNNs ngay cang tinh vi dé giai quyét cac mat han ché cua RNN.

- Bidirectional RNN: dya trén ¥ tuong output tai thoi diém t khdng chi phu
thudc vao cac thanh phan trude ¢6 ma con phu thudc vao cac thanh phan
trong tuong lai. Vi du, dé du doan mot tir bi thiéu (missing word) trong
chudi, ta can quan sét c4c tir bén trai va bén phai xung quanh tir d6. M6
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hinh nay chi gdm hai RNNSs nap chdng 1én nhau. Trong d6, cac hidden state
dugc tinh todn dua trén ca hai thanh phan bén trai va bén phai caa mang.

- Long short-term memory networks (LSTM): mé hinh nay c6 cau tric tuong
ty nhu RNNs nhung c6 cach tinh toan khac ddi véi céc hidden layer.
Memory trong LSTMs duoc goi la cells (hat nhan). Ta c6 thé xem day 1a
mot hop den nhén thong tin dau vao gdm hidden state trudc d6 va gi tri x,.
Bén trong cac hat nhan nay, s& quyét dinh thong tin nao can luu lai va théng
tin Nao can xoa di, nhd vay ma md hinh nay c6 thé luu trir dugc thdng tin
dai han.

3.3.3 Mang Long Short Term Memory LSTM

Y tuong ban dau cia RNN 1 két néi nhing thong tin trudce d6 nham hd tro
cho cac xir Iy hién tai. Nhung d6i khi, chi can dua vao mot s6 thdng tin gan nhat
dé thuc hién tac vu hién tai. Vi du, trong md hinh héa ngén ngir, ching ta ¢ ging
du doan tur tiép theo dua vao céc tir trude d6. Néu ching ta dy doan tir cudi cing
trong cau “dam_may bay trén bau_troi”, thi chung ta khong can truy tim qué nhiéu
tir trude do, ta co thé doan ngay tir tiép theo s& 1 “bau_trdi”. Trong trudng hop
nay, khoang céch téi thong tin lién quan duoc rat ngan lai, mang RNN c6 thé hoc
va st dung cac thong tin qua khu.

AR
b6

Hinh 3.6: RNN phy thugc short-term.

I
A

Nhung ciing ¢6 truong hop ching ta can nhiéu thong tin hon, nghia 1a phu
thudc vao ngir canh. Vi du nhung khi du doan tir cudi cing trong doan van ban
“Tbi sinh ra va 1on 1én & Viét Nam ... Toi co_thé noi thuan_thuc Tiéng_Viét.”
T thdng tin gan nhat cho thiy rang tir tiép theo 1a tén mot ngdn ngir, nhung khi
ching ta muén biét cu thé ngdn ngix nao, thi can quay vé qua khir xa hon, dé tim
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duoc ngir canh Viét Nam. Va nhu vay, RRN c6 thé phai tim nhitng théng tin c6
lién quan va sé luong cac diém d6 tré nén rat 16n. Khong duoc nhu mong doi,
RNN khéng thé hoc dé két ndi cac thong tin lai véi nhau.

A
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Hinh 3.7: RNN phu thugc long-term.

Han ché & mang RNN Ia hidden layer khéng c6 tri nhé dai han, hay con
duoc nhéc téi véi tén vanishing/exploding gradient problem [7]. Néu chi dung lai
& viéc ap dung phuong an hoc chudi véi RNN thi van dé do dai cau doi thoai sé
la mot bai toan kho. Bang viéc cai tién, bo sung cac module nhé cho RNN, LSTM
(Long Short Term Memory network) [8] — mét 1a truong hop dac biét caa RNN
duoc tich hop sén trong phuong phap hoc chudi seq2seq, da giai quyét duoc van
de nay.

Long Short Term Memory la truong hop dac biét cia RNN, co kha nang
hoc long-term dependencies. M6 hinh nay dwoc gidi thiéu boi Hochreiter &
Schmidhuber (1997) [8], va duoc cai tién lai. Sau d6, mé hinh nay dan tro nén
phd bién nho vao cac cong trinh nghién ciu gan day. M6 hinh nay c6 kha ning
tuong thich v4i nhiéu bai toan nén dugc sir dung rong réi ¢ cac nganh lién quan.
LSTM duoc thiét ké nham loai bo van dé phu thudc qué dai. Ta quan sét lai mo
hinh RNN bén dudi, cac layer déu mac ndi véi nhau. Trong RNN chuan, module
repeating ndy c6 cau trdc rat don gian chi gom mot 1op don gian tanh layer.
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Hinh 3.8: Cac module Igp ciza mang RNN chirza mét layer.

LSTM ciing c6 cau tr(ic mat xich tuong tw, nhung cac module l3p c6 cau
triic khac han. Thay vi chi c6 mét layer neural network, thi LSTM c6 téi bén layer,
twong tac véi nhau theo mot cau tric cy thé.
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Hinh 3.9: Cac mé-dun Iap ciia mang LSTM chiza bén layer.

Trong d6, cac ky hiéu str dung trong mang LSTM gom c6: hinh chit nhat 1a
cac 16p an ctia mang no-ron, hinh tron biéu dién toan tir Pointwise, duong ké gop
lai v6i nhau biéu thi phép néi cc toan hang, va duong ré nhanh biéu thi cho su
sao chép tir vi tri ndy sang vi tri khac. Mé hinh thiét ké cua LSTM la mét bang
mach s6, gom cac mach logic va cac phép toan logic trén d6. Thong tin, hay néi
khac hon 1 tan sb cua dong dién di chuyén trong mach sé duogc luu trit, lan truyén
theo cach thiét ké bang mach. Mau chét cia LSTM Ia cell state (trang thai nhé),
duong ké ngang chay doc ¢ trén top diagram. Cell state giong nhu bang chuyén,
chay xuy@n thiang toan bo méc xich, chi mot vai twong tac nhé tuyén tinh (minor
linear interaction) dugc thuc hién. Biéu ndy gidp cho thdng tin it bi thay d6i xuyén
suét qué trinh lan truyén.
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Hinh 3.10: Cell state ciia LSTM gidng nhu mét bang truyen.

LSTM c0 kha nang thém hodc bdt thong tin vao cell state, dugc quy dinh
mot cach can than boi cac cau trdc goi 1a cong (gate). Cac cong nay la mot cach
(tuy chon) dé dinh nghia thong tin bang qua. Ching duoc tao bai ham sigmoid va
mot toan tir nhan pointwise.

_®_

Hinh 3.11: Céng trang thai LSTM.

Ham kich hoat Sigmoid c6 gia tri tir 0 — 1, mo ta d6 16n thong tin dugc phép
truyén qua tai mdi 16p mang. Néu ta thu dugc zero diéu ndy c6 nghia 1a “khong
cho bat ky cai gi di qua”, nguoc lai néu thu dugc gia tri 1A mot thi c6 nghia 1a “cho
phép moi thir di qua”. Mot LSTM ¢6 ba céng nhu vay dé bao vé va diéu khién
cell state.

Qué trinh hoat dong cua LSTM dugc thong qua cac budc co ban sau. Budc
dau tién cua mé hinh LSTM 1a quyét dinh xem théng tin nao ching ta can loai bo
khoi cell state. Tién trinh nay dugc thuc hién théng qua mot sigmoid layer goi 1a
“forget gate layer” — cong chan. Pau vao 1a h,_, va x,, dau ra 1a mot gia tri nam
trong khoang [0, 1] cho cell state C;_,. 1 twong duong véi “gitr lai thong tin”, 0
twong duong vai “loai bo thong tin”.
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Hinh 3.12: LSTM focus f.

Budc tiép theo, can quyét dinh théng tin nao can duoc luu lai tai cell state.
Ta c6 hai phan la single sigmoid layer duoc goi 1 “input gate layer” quyét dinh
cac gia tri ching ta s& cap nhat. Tiép theo, mot tanh layer tao ra mot vector tng
vién mai C, dugc thém vao trong cell state.

I; - (7(”,,"[11‘1_1.;171] + [),')

Cy = tanh(We-[hi—1, 2] + be)

Hinh 3.13: LSTM focus i.

O budc tiép theo, s& két hop hai thanh phan nay lai dé cap nhat vao cell
state. LUc cap nhat vao cell state cti, C,_;, vao cell state mai C;. Ta sé dua state
cii ham f,, dé quén di nhiing gi trudc d6. Sau do, ta s& thém i, * C,. Pay 1a gia tri
g Vién mai, co gidn (scale) sb luong gid tri ma ta muén cap nhat cho mai state.
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Hinh 3.14: LSTM focus c.

Cudi ciing, can quyét dinh xem théng tin output 1a gi. Output ndy can dua
trén cell state, nhung s& duoc loc bt thong tin. Pau tién, p dung single sigmoid
layer dé quyét dinh xem phan nao cua cell state ching ta dy dinh s& output. Sau
do, ta s& day cell state qua tanh (day gia tri vao khoang -1 va 1) va nhan véi mot
output sigmoid gate, dé gitr lai nhitng phan ta muén output ra ngoai.
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Hinh 3.15: LSTM focus o.

M6 hinh LSTM la mé6t bude dot pha dat dugc tir md hinh RNN. No giai
quyét triét dé van dé khong xt 1y dugc cau hoi dai ma nhitng mo hinh nhu chatbot
Skype dang gap phai.

3.4 Phuong phap hoc chudi Seq2Seq

Ung dung caa md hinh ngén ngi, cho phép dén nhan chudi cac phan tir dau
vao, nhin vao ting phan tir cua chudi va ¢ gang dé du doan cac phan tir tiép theo
cua chudi van ban. C6 thé md ta qué trinh ndy bang phuong trinh ham sé sau day:

Y. = f(Yt—l )
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Trong d6, Y, 1a phan tir chudi ¢ thoi diém t, Y,_, 12 phan t chudi & thoi
diém trudc d6 va f 13 ham anh xa cac phan tir trude d6 cua chudi sang phan tir tiép
theo cua chudi. Trong cac ting dung hién dai, f dai dién cho mang no-ron ma co
thé du doan duoc phan tir tiép theo cua mot chudi, duoc cho trude bai mot phan
tar hién tai trong chudi d6. M6 hinh ngdn ngit ¢d thé sinh san, khi duoc huan luyén
thi chling c6 thé duoc st dung dé sinh ra cac chudi thdng tin bang cach cho két
qua dau ra & budc trude tro lai 1am dau vao caa mé hinh.

Cho mét chudi cau “Cai tii gia nhiéu”. Mot input 1a mot 14t cat caa chudi
tir phan tir dau tién cho dén phan tir gan cudi. Chudi output 12 mot lat cat caa chudi

tir phan tar thie 2 cho dén phan ti cudi cung.

Chudi

Cai > tai > gia > nhiéu
t=1 t=2 t=3 t=4
Chudi input Chudi output
Cai > tai > gia tai > gia > nhiéu
t=1 t=2 t=3 t=2 t=3 t=4

Hinh 3.16: M6 hinh phat sinh van ban

Hinh vé dudi day 1a so d6 cho thay viéc huan luyén va qua trinh sinh san
cua mot mo hinh ngbn ngtr

Huan luyén Phat sinh
Pauvao Dy dodn
Diau vao Dy dodn
Cai —> > ti Cai —> —» tai
t=1 t=2 t=1 t=2
tai —» Language — gia > Llanguage [—¥ gid
Model Model
t=2 t=3 t=3
gia —> —> nhiéu > —> nhiéu
t=3 t=4 t=4

Hinh 3.17: Qua trinh hudn luyén va phdt sinh véin ban
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Trong qua trinh huan luyén, mé hinh ¢ ging du doan phan tir tiép theo cua
chudi output duoc cho béi phan tir hién tai caa chudi target. Trong qué trinh phéat
sinh, md hinh s& lay két qua da duoc sinh ra ¢ budc trude 1am dau vao cho lan du
bao tiép theo. Khong giéng véi cac md hinh ngén ngit don gian I chi du doan xéac
suat cho tir tiép theo khi duoc cho boi tir hién tai, LSTM duogc ung dung sé& chup
lai toan bo bdi canh cua chudi dau vao va du doan xac suit tao ra céc tir tiép theo
dua trén cac tir hién tai, cling nhu tat ca cac tir trugc. LSTM 6 thé duoc st dung
nhu 13 m6 hinh ngdn ngit cho viéc sinh cac phan tir cua mot chudi sau khi dugc
huan luyén boi cac chudi tuong tu.

Quay tré lai bai todn cua luan van, rd rang két qua néu trén van con thiéu
cac thanh phan can thiét cho viéc xay dung cac md hinh dé xuat, boi vi két qua
chi c6 thé thao tac trén mot chudi don, trong khi qué trinh tu van ban hang, lubn
c6 cau hoi va cau tra 1oi. Phuong phap hoc chudi lién tiép seq2seq duoc ung dung
trong bai toan, cho phép thao tac trén ca hai cau. Thao tac ndy nham muc dich cho
mang LSTM thong minh hon trong viéc “sinh” tir vi ¢6 thé hiéu dugc ngit canh
qua chudi dau vao. Giai phap dé thuc hién I1a thém vao bo ma hda Encoder va bo
giai m& Decoder. Trong budc ma hda encode, mot md hinh chuyén d6i mot chudi
dau vao thanh mot dai dién ¢ dinh. Trong budc giai ma decode, moét mé hinh
ngdn ngit dugc huan luyén trén ca hai chudi output dugc sinh ra va chudi dai dién
¢ dinh (tr bo ma hoa encoder). Khi bé ma hda nhin thiy ca hai théng tin chudi
dau va da dugc ma hoa va chudi duoc dich ra, né cé thé du doan théng minh hon
Vvé CAc tir twong lai dua va cac tir hién tai. Vi du, trong mot mé hinh ngdn ngix
chuan, chling ta cd thé thiy mot tir “di” trong tiéng Viét va khong chic tir tiép
theo 1a vé su dich chuyén bang hai chi duéi (vi du: 16i di rat nhanh nhwng van
khéng dudi kip anh dy) hay chi mot ngudi nao d6 da chét (vi du: Anh dy ra di ma
khong kip nai loi trin tréi). Tuy nhién, néu chung ta di di qua mot bdi canh cua
bo ma hoa, thi b giai ma nhan ra rang cac chudi dau vao dang dé cap dén viéc di
chuyén ciia con ngudi, chir khdng phai su viéc mot ngudi da chét. Véi bdi canh
d6, bo giai ma cd thé lya chon tir ké tiép thich hop va cung cap mot ban dich chinh
xac. Nhu vy, ta da co thé hiéu duoc co ban vé mod hinh chudi sang chudi, ching
ta c6 thé xem xét 1am thé nao dé xay dung dugc mot mé hinh dich sir dung mang
no-ron: Vi bo ma hoa, s& st dung mot mang RNN. Mang nay sé& xt Iy chudi dau
vao, sau d6 chuyén no thanh chudi dau ra cua né vao bo giai ma decoder nhu mot
bién ngitr canh. Véi b giai ma, ciing s dung mot mang RNN. Nhiém vu caa n6
la xem két qua duoc dich, va sau d6 ¢d gang du doan tir tiép theo trong chudi dugc
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giai ma khi da biét duoc tir hién tai trong chudi da duoc dich. Sau khi huan luyén,
md hinh c6 thé dich bang viéc ma hoa cau ma ching ta muén dich va sau d6 chay
mang & ché do sinh van ban. M hinh chudi sang chudi dugc mé phong nhu hinh
dudi day:

Encoder input Encoded states
sequence

BO ma hoa
Encoder

-
>

) Encoder context—J
Decoder input
sequence Decoder output

B6 gidi ma
Decoder

Hinh 3.18: Mé hinh chudi lién tiép Seq2Seq

M® hinh chudi sang chudi, bo ma hda sinh ra mot chudi cac trang thai. Bo
giai ma 1a mot mé hinh ngdn ngir voi mot tham sé bd sung cho cac trang théi cudi
cuing cia b ma héa. Nhu vy, ching ta da thay duoc mot mé hinh ngdn ngir don
gian cho phép ching ta md hinh hda cac chudi don gian bang viéc du doan tiép
theo trong mot chudi khi cho mot tir truéc dé trong chudi. Thém nira la ching ta
d3 thay qua trinh xay dung mot md hinh phuc tap c6 phan tach cac bude nhu ma
hoa mot chudi dau vao thanh mot bbi canh, va sinh mot chudi dau ra bang viéc sir
dung mot mang no-ron tach biét.

Ban than mo hinh seq2seq [6] bao géom hai mang RNN: Mot cho bo ma
hoa, va mot cho bo giai ma. Bo ma héa nhan mot chudi (cau) dau vao va xu ly
mét phan tir (tir trong cau) tai mdi budc. Muc tiéu caa no 1a chuyén doi mot chudi
cac phan tir vao mot vecto dic trung cé kich thudc ¢ dinh ma né chi ma hoa
thong tin quan trong trong chudi va bo qua cac thong tin khdng can thiét. C6 thé
hinh dung ludng dir liéu trong bo ma hoa doc theo truc thoi gian, gidng nhu dong
chay théng tin cuc bo tir mot phan tir két thiic caa chudi sang chudi khac.
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W | am fine <EQL>

=

>
>
>

How are you <EOL>

LSTM Encoder LSTM Decoder

Hinh 3.19: M6 hinh doi thogi seq2seq.

M®i trang thai an anh huong dén trang théi an tiép theo va trang thai an cudi
cing duoc xem nhu tich lily tom tit vé chudi. Trang thai nay duoc goi 12 bbi canh
hay vector suy dién, vi né dai dién cho y dinh caa chudi. Tir bdi canh d6, cac bo
giai ma tao ra mot chudi, mot phan tar (word) tai mot thoi diém. O day, tai mdi
budc, cac bo giai ma bi anh huong bai bbi canh va cac phan tir duoc sinh ra trude
do.

ENCODER Reply

r

Yes, what's up? <END>

R P S

g
X, o
LT £
g | |
r r ] T g T ] J
Are you free tomorrow? <START>
Incoming Email DECODER

Hinh 3.20: B ma hoa va gidi ma seg2seq.

CO mot vai thach thuc trong viéc st dung mo hinh nay. Mot trong nhiing
van dé dang ngai nhat 1a cac mé hinh khong thé xu 1y duoc cac chudi dai. Boi vi
hau nhu tat ca cac tng dung chudi sang chudi, bao gom ca d6 dai cac chudi. Van
dé tiép theo 1a kich thudc tir vung. Bo giai ma phai chay ham softmax hon trén
mét tap rat 16n cac tir vung (khoang 20,000 tir) cho m&i mét tir xuat ra. Didu nay
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s& lam cham qua trinh huan luyén, cho dd phan ctang cé thé dap ung dugc kha
nang xu ly. Dai dién ciia mot tir 1a rat quan trong. Lam thé nao dé cd thé biéu dién
duogc cac tir trong chudi? St dung one-hot vector c6 nghia 1a chung ta phai dbi
mit Vi cac vector thua thét 16n, do kich thude von tir veng 16n ma khong cé y
nghia vé mat ngir nghia cta tir dugc ma hda bén trong cac vector one-hot. Sau day
la cach giai quyét mot sé van dé ma ching ta s& gap phai.

PADDING — Tao d dai cé dinh

Trudce khi huan luyén, ching ta can chuyén dbi do dai caa cac phan tir trong
chudi thanh céc chudi c6 do dai c6 dinh, bang viéc thém vao céc phan tar dém
PADDING. C4c phan ta dém dac biét ma ching ta s& st dung:

- EOS: Két thic cau (End of sentence)

- PAD: Phan dém bu (Filler)

- GO: Bit dau giai ma (Start decoding)

- UNK: Unknown; tir khdng biét, khong ¢ trong tir dién tir vung

Xem xét mot cap vi du HOI — DAP sau day:
Q: How are you?
A: | am fine.

Gia sir ching ta mudn xir 1y cac doan hoi thoai co do dai 10, két qua cap
Q/A trén s& duoc chuyén dbi thanh nhu sau:

Q: [PAD, PAD, PAD, PAD, PAD, PAD, “?”, “you”, “are”, “How”
A:[GO, “I”, “am”, “fine”, “.”, EOS, PAD, PAD, PAD, PAD]

BUCKETING - Tranh lu mo thong tin

Bo dém da giai quyét duoc van dé do dai cua cac chudi, nhung hiy xem xét
mét trudng hop cac cau co do dai 16n. Néu cau dai nhat trong tap dix lidu c6 do
dai 1a 100, ching ta can ma hoa tat ca cac chudi con lai bang do dai 100, dé khdng
mét thdng tin cua bat ky tir nao. Nhu vay, chuyén gi xay va véi chudi tir “How
are you ?”. S& ¢6 97 phan tir dm PAD dugc st dung khi ma héa mot chudi cau.
Diéu nay s& 1am lu ma théng tin thuce té trong cau.
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Bucketing giai quyét van dé nay bang viéc dat cac cau vao cac x6 buckets
c6 kich thudc khac nhau. Vi ta c6 mét danh sach cac x6 buckets: [(5, 10), (10,
15), (20, 25), (40, 50)]. Néu d6 dai ctia mau hoi 1a 4 nhu vi du trén s& duoc dat
vao x0 (5, 10). Mau hoi s& duoc dém véi do dai 5 va dap an dugc dém voi do dai
10. Trong Iic chay mé hinh (huan luyén hoic du doan), chung ta sé& str dung mot
md hinh khac cho méi bucket, twong ung véi cac do dai cia mau hoi va cau tra
loi. T4t ca nhitng md hinh nay chia sé cac tham sé giéng nhau va do d6 hoat dong
chinh x&c theo cung mét cach.

Néu ching ta st dung x0 (5, 10), thi cac cau s& dugc ma hoa thanh:

Q: [PAD, “?”, “you”, “are”, “How”]

A: [GO, “I”, “am”, “fine”, “.”, EOS, PAD, PAD, PAD, PAD]
Word Embedding — Mat do day dac

Word Embedding la mét k§ thuat cho viéc hoc mat d6 day dac thong tin
dai dién cua tir trong mot khdng gian vector ¢é sé chiéu nhé hon. Mi mét tir ¢6
thé dugc xem nhu 1a mot diém trong khong gian nay, duoc dai dién boi mot vector
c6 d6 dai cb dinh. Word Embedding thuong dugc thuc hién trong 16p dau tién cua
mang: Trong d6 16p embedding s& &nh xa mat tir (chi s6 index cua tir trong tir dién
tir vung) tir tir dién sang mot vector day dic voi kich thudce da cho. Trong mé hinh
seq2seq, trong sé cua l6p embedding dugc huan luyén gidng nhau vai cac tham
sb khéc ciia md hinh.

Qua chuong 3, ta d3 c6 cai nhin tong quan cac khai niém nén tang, cac cong
cu can thiét phuc vu cho xdy dung md hinh ban hang ty dong. Dya trén nhiing
kién thirc trén, chuong 4 s& dua ra giai phap va phuong an thuc hién.
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CHUONG 4: GIAI PHAP VA XAY DUNG MO HINH PE XUAT
ISALES
O chuong nay, luan van di vao phan tich cac nghiép vu can thiét can c6 cua
md hinh ban hang tu dong trén Internet, két hop véi céc kién thirc dugce dé cap
trong chuong 3 dé dua ra mo hinh dé xuét iSales. Phan dau tién, xin dugc trinh
bay giai phép tong thé. Phan xay dung mé hinh s& duoc dé cap ¢ phan thir sau do.

4.1 Giai phap dé xuat

Muc 3.1, chuong 3 cho ta biét dugc can xay dung phuong 4n méi cho bai
toan tra 1oi ban hang tu dong. Tir d6, ¢ thé phac thao vé cac pha chinh cho mot
mo hinh ban hang ty dong, bao gom 3 pha. Pha dau tién 1a thu thap di liéu — thu
thap dit liéu tir Internet hoac tai s dung két qua tu van sau pha phan tich va tra
loi. Muc tiéu cua pha la Iy duoc cang nhiéu dit liéu cang tét, dir liéu can phai
duoc chon loc va c6 ndi dung trong mién thuong mai. Pha thir 2 1a tu hoc - cho
phép tu hoc théng qua kho dix liéu nguoi dung (két qua cua pha thu thap di liéu)
hoac tur dir liéu thu thap trén mang. Muc tiéu cua pha la xady dung mo hinh ngdn
ngt 6 kha nang sinh van ban dua trén cac “tri thire” hoc duoc tir pha thu thap dir
liu. Cudi cuing 1a pha phan tich/sinh cau tra 1di - mo hinh duoc sinh ra sau qué
trinh tu hoc s& duoc &p dung dé hiéu ngir canh cau hoi dau vao, tir d6 sinh vin ban
dé tao cau tra 1oi hop ly. Ngoai ra, nhiing két qua hoi — tra 10i sinh ra can duoc
thu thap lai va luu trit vao kho dit liéu huan luyén dé lam dau vao bo sung cho pha
ty hoc, diéu ndy sé& xir Iy duoc van dé tai sir dung dix liéu tu van.

Thu thap dit | «ho dir lieu ngusi ding—p] Tuhoc | . PhaAn t|ct1 g
liéu Sinh cau tra 10i

A

Hinh 4.1: Céc pha trong mo hinh ban hang tu dong

Véi mo hinh nay c6 thé giai quyét duoc 1 s6 van dé da néu trong muyc 2.2,
chuong 2. D6 1a van dé phat sinh nhitng cau hoi nam ngoai “tap di liéu mau”, van
dé cau hoi dai va phic tap, van dé tai sir dung dit liéu tu van va van dé “ty dong”.
Tuy nhién, dé giai quyét van dé hiéu dugc véi ngbn ngir tiéng Viét mé hinh can
b sung budc tién xt Iy ngdn ngit. Dit liéu thu thap duoc can xu 1y dé loai bo ky
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tu khong c6 y nghia, cau tring lp, tir ngit bat thuong trong tiéng Viét. Thir nghiém
mo hinh ban hang tu dong khong str dung pha tién xu ly va phan manh dit liéu,
két qua caa qua trinh huan luyén dir liu tao ra cac cau khong co ¥ nghia trong
tiéng Viét. Nguyén nhan do am tiét cua tiéng Viét c6 thé khong c6 nghia, va khi
ghép véi cac am tiét khac s& gay ra hiéu 1am nghiém trong.

Vi du, trong cau hoi “Thiét bj truyén dan gia bao nhiéu tién? . Véi bai tht
nghiém khi khéng sir dung pha tién xir Iy va phan manh: cau hoi trén duogc tach 8
tr don: “thiét”, “bi”, “truyén”, “dan”, “gia”, “bao”, “nhiéu”, “tién”. Trong mo
hinh dwoc huan luyén véi dit lieu khdng phan manh, datasets s& hiéu do 1a 8 word
riéng biét. Két qua khi tng dung sé ra cu tra 101 khong rd nghia nhu: “Truyén b;
ddn gia thiét 120,000” hoic “Truyén dan bj gia thiét 120,000”....Cling phuong
phap huan luyén, nhung v&i nguén dit liéu duoc phan manh, datasets hiéu cau hoi
trén chi vai 5 tir: “Thiét_bi”, “truyén_dan”, “gia”, “bao nhiéu”, “tién”. Két qua
sau khi ung dung cd thé ra cac cau tra 16i nhu sau: “Truyén_ddn thiét_bj gia
120,000. 7, “Thiét_bj truyén_dan gid 120,000.”...R3 rang, s6 luong cau tra loi co
thé sinh ra bai ciing 1 cau hoi cho 2 bai thir nghiém néu trén 1a khac nhau. O bai
thir nghiém khong sir dung 2 pha cho ra nhiéu két qua t6i nghia hon. Bai c6 st
dung s& thu hep két qua véi nhiing két qua ¥ nghia hon.

Pé giai quyét van dé con ton dong & trén, giai phap iSales dugc dé xuat
gom 5 pha:

Thu Tién x& Phan Huln . o
~ ~ , ~ ? ~ SI n h Ca u
thap dir o lydi ~ manh > luyén tr3 1o
ligu liéu % dirliéu /% méb hinh
».,\\\u// " ».\\\\u// " ».\\\u‘{/[ & \\\\_/// b \\\u‘/‘/,ﬂ.

Hinh 4.2: So d6 quy trinh ciia mé hinh d@é xuat

- Pha thu thap dit liéu: sa dung graphAPI dé crawl dit liéu tir page trén
Facebook, trich xuat di liéu, chi ldy nhitng comment trong cac post nham
c6 duoc dir liéu thd cho qué trinh huan luyén. Két qua pha duoc luu trit lai
trong file text.
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Pha tién xt ly dit liéu: pha nay can doc dit liéu tur file két qua cua pha thu
thap, tién hanh xo6a bo nhitng cap cau bat thudng/vo nghia, x6a bo nhirng
cap cau bi tring/cé khoang trang va ghi két qua vao file.

Pha tién phan manh dit liéu: nhiém vu pha 1a doc dir liéu ti file két qua cua
pha xt ly dit liéu, tach tir theo nghia tiéng Viét. Luu két qua cho qué trinh
huan luyén.

Pha huan luyén dit liéu: cho phép doc dir liéu tir file két qua caa pha phan
manh dir liéu, boc tdich Word21d va tao ra tieng cap hoi thoai, dua két qua
vao mang LSTM dé huan luyén.

Pha sinh cu tra 16i: nhan dix liéu input 1a cau hoi dau vao, tién hanh phan
tich cau hoi dya trén cac ngr canh hoc dugc. Str dung mo hinh sinh ra cau
tra 1o va hién thi két qua.

Dua trén nghiép vu cia ting pha, toi dé xuat str dung nhiing cong cu sau

dé thyc hién xay dung mo hinh dé xuat:

Bdng 4.1 Cac cong cu xay dung mo hinh iSales

Tén cong cu | Chu giai Str dung ¢ pha nao
GraphAPI Cong cu thu thap dir liéu facebook | Pha thu thap dir liéu
NLTK Cong cu xir ly ngdn ngit tw nhién ma | Pha huin luyén va sinh
ngudn mé cau tra 101
VNTK Vietnamese languague toolkit, tu | Pha tién xir ly
phat trién dé xu ly cac van dé co ban
cua tiéng Vieét.
Dongdu Thu vién hd tro tach tir tieng Viét | Pha phan manh dit liéu
[11], cua tAc gia Luu Tuin Anh
Tensorflow Framework machine learning Pha huan luyén va sinh
cau tra 1o1
Python Ngon ngit 1ap trinh Pha huan luyén va sinh
cau tra 101
NodeJS Ngon ngit lap trinh Pha thu thap dix liéu, tién
xtr ly va phédn manh di
liéu.

4.2 Nguén dir liéu huan luyén

O cac phan trén da néu ra dugc cac kién thirc can dé xay dung moé hinh ban

hang tu dong sir dung mang no-ron va phuong phap hoc chudi seq2seq. Tuy nhién,
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dé co thé hiéu ngit canh, phuong phap hoc chudi seq2seq yéu cau c6 luong dir
li¢u 16m cho nghiép vu huin luyén. Toi1 da tim hiéu, lwa chon facebook va sir dung
cong graphAPI trong qua trinh nghién ciru dé tai.

4.2.1 Facebook

Facebook, mot website truy cdp mién phi do cong ty Facebook diéu hanh.
Nguoi dung c6 thé tham gia cac mang ludi duoc to chie theo thanh phd, noi lam
viéc, truong hoc va khu vuc dé lién két, giao tiép voi nguoi khac. Moi nguoi cling
c6 thé két ban va gui tin nhén cho ho, va cap nhat trang hd so ca nhan ciia minh
dé thong bao cho ban bé biét vé chung. Page trén Facebook dugc hiéu 13 mot hd
so thong tin ctia mdt doanh nghiép hodc mot to chirc bat ki chir khéng mang tur
cach 14 ca nhan cu thé nao, moi nguoi co thé dau tu va phat trién thuong hi¢u cling
nhu san pham dén nguoi ding mot cach nhanh nhat, hidu qua nhat hién nay. Uu
diém dé& quan 1y, dé stur dung, dé trao doi, va hoan toan mién phi, page da vuot qua
cac trang web thuong mai don gian dé trd thanh kénh ban hang trén internet phd
bién nhit hién nay. Post trén page 1a khai niém chi mot bai viét cia nguoi ban
hang. Nguoi ban hang khi mudn ban mot don hang nao do, s& can tao ra mot post.
Céc thong tin can co: gi01 thi¢u vé don hang, hinh anh minh hoa, gia ca néu can
thiét..., thong tin duoc cung cap cang nhiéu, moi ngudi sé cang hiéu vé don hang.
Comment, 12 nhitng dong cau hoi, tra 101 trén mdi post. Comment c6 thé do ngudi
mua hang héi vé thong tin san pham, vé thong tin can tu van, ciing nhu quyét dinh
mua hay khong. Comment ciing c6 thé tir nguoi ban hang tu van, tra 1oi. N6i cach
khac, comment 1a nhitng dong chat trén mdt post.

Quay lai vd1 mo hinh ban hang tu dong, dé cho hé théng c6 thé tu hoc, thi
can mot luong dir liéu dau vao khéng 16 dé may tinh c6 thé hoc hoi. Vi tan xuét
str dung lién tuc, ngudi dung da giup Facebook c¢6 lugng dir liéu khong 16. Theo
théng ké cua Jay Parikh - pho Chu tich phu trach co sé ha téng ki thuat, thi trong
mot ngay, Facebook c6 2,7 ti lugt “like” hang ngay, 300 tri¢u buc anh dugc tai
lén Facebook, 700.000 truy van duoc thuc hién boi ngudi st dung téi hé théng,
va 500 TB dit liéu méi dugc xur li. Khdng chi ¢d vay, théng ké con chi ra cir sau
18 thang, dit liéu dién tir toan cau cua facebook lai tang gap doi [9].

Tat nhién, v6i nhiing con s6 néu trén, thi linh vyc ban hang va tu van ban
hang trén Facebook c6 luong dir liéu khong hé nho. Pay 1a ngudn thong tin dau
vao kha phu hop cho m6 hinh ban hang ty dong.
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GraphAPI [10], duoc Facebook cong bd tir 21/04/2010 véi phién ban dau
tién v1.0. Phat trién duoc hon 6 nam, hién tai da toi phién ban 2.8, GrapAPI cho
phép k¥ su 1ap trinh tai dir liéu va hodc 1y dit liéu ra khoi nén tang ctia Facebook.
Bdng 4.2 Cac phién ban graphAPI Facebook

Phién ban | Puong dan Ngay gidi thi¢u Kha dung dén

v2.8 /v2.8/{object} | Ngay 5/10/2016 | Tbi thiéu dén thang 10/2018

v2.7 Iv2.7/{object} | Ngay 13/7/2016 | Ngay 5/10/2018

v2.6 Iv2.6/{object} | Ngay 12/4/2016 | Ngay 13/7/2018

v2.5 /v2.5/{object} | Ngay 7/10/2015 Ngay 12/4/2018

v2.4 Iv2.4/{object} | Ngay 8/7/2015 Ngay 7/10/2017

v2.3 Iv2.3/{object} | Ngay 25/3/2015 Ngay 8/7/2017

v2.2 Iv2.2/{object} | Ngay 30/10/2014 | Ngay 25/3/2017

v2.1 Iv2.1/{object} | Ngay 7/8/2014 Ngay 30/10/2016

v2.0 Iv2.0/{object} | Ngay 30/4/2014 | Khong kha dung ké tir ngay
7/8/2016

v1.0 {object} Ngay 21/4/2010 | Khéng kha dung ké tir ngay
30/4/2015

GraphAPI 13 hé théng cac API dua trén HTTP cap thap co thé str dung dé
truy van dir liéu, dang tin méi, quan 1y quang cdo, tai anh 1én va nhiéu tic vu khac

ma Ung dung c6 thé can thuc hién.

SDK Android
SDK iOS

SDK JavaScript
SDK PHP

cURL

Http

Facebook GraphAPI

\\

Social Graph

Facebook

_/

Hinh 4.3: M6 hinh giao tiép sir dung graphAPI Facebook

V& co ban, “d6 thi xa hoi” GraphAPI bao gém céc nut (node) thé hién céc
muc nhu ngudi ding, anh, trang, binh luan. Céac canh (edge) la két néi giira cac
muc d6, nhu anh cua trang hoac binh luan cua anh. Céc théng tin vé cac muc do,
nhu ngdy sinh cta ngudi ding hoic tén cua trang goi la truong (field). Mudn su
dung graphAPI, yéu cau dau tién can mot ma truy cap (user access token). Nguoi


https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
https://developers.facebook.com/docs/apps/versions#howlong
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ding mudn lay duoc dir liéu can phai dang ky tro thanh nha phéat trién, mdi khi sir
dung graphAPI, Facebook s& cip mot ma truy cap c6 thoi han. Sau khi nguoi ding
khai bao dung ma truy cap trén ing dung, dir liéu duoc thu thap dugc théng qua
g dung. GraphAPI cho phép boc tach dir liéu theo kiéu Json.

Trinh kham pha API Do thi Graph API Explorer «

M3 tray cdp EAACEdE0selcBAByddKAY UNHwsEZAK P 3ul5mRoZB X sAZBivek S8ZCB AxtBEy1AdQP OBJOQY5QF TGPV DUGmgS uFuZ CApl0MBare | 0B DI Hiini83umgxBLIZBYEZCiL £ Get Token
ER | | GET- — /126 ghecomiskis=posts{c (message, o (message)}} » Submit
T & cia APl D4 thi

-

3

Hinh 4.4: Sir dung graphAPI v2.6 dé thu thap di lidu page

Ngoai ra, graphAPI con hd tro ma tich hop cho cac loai ngdn ngit, hoac la
trén nhitng nén tang khac nhau nhu Android, i0S, javaScript, PHP, cURL...Véi
nhitg hd tro néu trén, viéc ldy dit liéu tu vin ban hang ctia mot hay nhiéu page
ban hang tré nén dé dang véi GraphAPI.
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4.3 Xay dwng mo hinh iSales

Phan nay trinh bay phuong phap xay dung timg pha trong mo hinh dé xuat
iSales. O mdi pha, toi s& dua ra muc tiéu, van dé pha xt ly, nghiép vu chi tiét, cac
cong cu hd trg xay dung va két qua dat duoc.

4.3.1 Pha thu thap di li¢u

Muc tiéu caa pha 1a thu thap di liéu dau vao cho mé hinh dé xuat. Dit liéu
thu thap nay sé& quyét dinh kha nang hoc hoi, xtr ly. Giéng nhu con ngudi, mé hinh
cang duoc hoc nhiéu, thi tinh chinh xac cia mé hinh cang cao. Cac diéu kién bat
budc cho ngudn dir lidu dau vao can théa man gdm dir liéu dau vao phu hop Véi
nghiép vu thuong mai dién ti véi khdi lugng dit lidu thu thap 16n, du cho md hinh
hoc. Ngoai ra, vi mé hinh dé xuat phuc vu cho thuong mai dién tir tai Viét Nam
nén ngdn ngit dir liéu phai 1a Tiéng Viét va can phai 1a nhiing cudc doi thoai

Nhu da dé cap ¢ chuong 3, dir liéu Facebook 1a mot trong nhitng 10i giai
t6t cho pha nay. D liéu trao doi, tu van gitta ngudi mua va ngudi ban trén nhiing
page néi chung va cua nhitng trang c6 ngdn ngir Tiéng Viét néi riéng dap ung
duogc céc tiéu chi vé dir liéu 16n: ty thudc vao mdi bai viét (post) trén page va tan
Xuat theo ddi cua ngudi mua cling nhu su nhiét tinh tra 16i ctia nguoi ban ma sb
lugng comment trén mot page 1a khac nhau. C6 nhitng post ¢6 s lugng comment,
tu van 1én dén hang nghin, c6 nhiing post chi dung lai & méc 20-30 lwgt comment.
Nhung véi tan xuat s dung cia nguoi ding Facebook hién nay, khoéi luong dix
licu sau khi trich xuat, thu thap c6 thé dap tng dugc tiéu chi nay. Tiéu chi ngon
ngit cling dap ung tét, véi mdi page, ngudi ban hang co thé dat va sir dung ngén
ngir theo y minh. Tir d6, ngudi mua hang cling s& str dung ngdn ngir 6 dé giao
tiép. Mot kich ban don gian, véi page budn ban 6 my pham cia nguoi Viét, thi
viéc trao doi thong tin, tu van mua hang bang Tiéng Viét 1a diéu tat nhién. Tiéu
chi kha dung & day c6 thé phan ra thanh hai tiéu chi nho Ia tiéu chi kha dung vé
ngdn ngit va tiéu chi kha thi trong viéc thu thap. Tiéu chi kha dung vé ngdn ng,
cu thé hon 1a dit liéu trao ddi can phai cé cap, tir 1a véi mot cap 2 comment, ¢é
thé tro thanh mot cau ddi thoai hoi-tra 10i. Con tiéu chi kha thi trong viéc thu thap,
graphAPI cho phép nguoi ding co thé thu thap dit liéu tir mot page bat ky va trich
xut ldy dir liéu can thiét.

Phién ban graphAPI version 2.6 dugc st dung trong qua trinh nghién cuu
dé tai hd tro ngudi dung co thé thu thap dit liéu trén mot page cu thé, va trich xuét
ldy thong tin ddy du ctia 25 posts gan nhat. TOy theo nhu cau cua nguoi st dung,
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viéc trich xuat thdng tin dé lay comment trong ting posts hoan toan cé thé thuc
hién dugc. Dau tién, nguoi ding can ding nhap Facebook Developer dé nhan ma
xé&c thuc. Sau d6, st dung ma xéac thuc dé thu thap dir liéu thdng qua graphAPI,
tién hanh boc tach dit liéu dé lay noi dung tu van va luu trir két qua vao file
collection.txt.

Cét d5u pha thu thap dir IiéD

M3 truy cap
chinh xac ?

Dulng
A 4

GraphAPI thu thap ditliéu page Sai/Hét han

JsonObject

Boc tach dit liéu \ 4
(18y ndi dung tw van) p
| Bao 16i

Cap cau héi-dap

Lwu trir két qua thu thap di liéu vao file
(Collection.txt)

Qét thic pha thu thap dit Iié}

Hinh 4.5: Luéng nghiép vu pha thu thap dé liéu

Véi ludng nghiép vu nhu trén, t6i dé xuat st dung ngdn ngir 1ap trinh
nodeJS, céac thu vién c6 thé str dung 1a thu vién fb - cho phép tich hop, sir dung
cac graphApi, thu vién fs - cho phép doc ghi file.

1 // Using require() in ES5

2 var FB = reguire('fh');

3 var fs = reguire('fs');

4 var accessToken = ' M3 xac thuc ';
5 //Get data from FB

& FB.options ({ version: 'vZ.&' });

FB.sethAccessToken (accessToken) ;
FE.api(
_Té&n page_',

10 =ET ",

11 { "fields": "posts{comments{message,comments{message}}}™” },//get comments and repy
1z function (response) {
13 //Béc tach di lidu

14 }

Hinh 4.6: M& nguén sample pha thu thdp dzz lidu
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Output cua pha thu thap dir liéu sé 1a mot tap tin chira cac cap cau hoi dap
theo dung thw tu tu van trén page. Vi du file két qua thu thap tai trang
“cuahangcongnghecom”:

Giéd bao nhiéu ?
Gia 1290k a ©)
Gia 1290k a ©)
Gid 1290k a ©)
C6 bao hanh k, bao 1l&du ?

Bao hanh 6 thang anh nhé !

Hinh 4.7: Két qua sample pha thu thdp di lidu

Ngoai phuong an thu thap dir liéu comment tir cac page thuong mai dién tir
trén Internet, chiing ta c6 thé tai sir dung nguon dit liéu tu van ciia nguoi mua hang
va nguoi ban hang trén Messenger. Viéc thu thap lich sir tu van twong tu, dé dang
thuc hién dugc véi cac graphAPI hd tro.

4.3.2 Pha tién xi ly dir liéu

Dit liéu duoc thu thap va trich xuat tir page ban hang c6 thé dap tng duoc
nhitng yéu cau co ban dé sir dung huan luyén trong mé hinh ban hang tu dong.
Tuy nhién, véi hién trang trén mang, nhitng comments trén cac post d6i khi khong
c6 y nghia, hodc bi 1ap tir nhu két qua thir nghiém tai phan 3.3.1. Viéc tién xi ly
dir liéu s€ chon loc céc thugc tinh phu hop cho mé hinh (Filtering Attributes) va
lam sach (clean data) dir liéu thé dugc thu thap sau budc thu thap.

Bang 4.3 Bang ngi dung lam sgch diz ligu

Noi dung thuc hién Vidu

Loai bo cac ky tu dic biét khéng phai chit hoic chir s6 | Xin chao, cac ban!
(bat dau, két thic va bén trong mot cau tiéng Viét)
X6a bo céac ky tu phan tach cau khong phai dau cham, dau | @#$%"&*
hoi hoac diu cham than
X6a bo cac binh luan, chu thich ¥ nghia cac twr, thuat ngit | Chatbot  (chuwong
trong cau trinh tw dong tra
164)

Xba bo cac ky tu lap, ky tu phan tach khong c6 y nghia | -, ...,

Bién ddi bang ma Unicode t6 hop vé dang unicode dung | Pha?i. La* 12 ...
san

Loai bo cac dong triang, vo nghia
Loai bo cac cau giong nhau
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Nghiép vu cua pha kha don gian. Buéc 1, Kiém tra file dau vao
(collection.txt), néu khong c6 bao 13i. Budc 2, doc dir liéu theo ting cau va lam
sach dit liéu. Budc 3, luu cac cau da xtr Iy vao file két qua. Danh sach cac thu vién
can thiét gém co: thu vién fs - cho phép doc ghi file, thu vién es - hay event-
stream, hd tro doc ghi file, cho phép tam ding hoic tiép tuc xir Iy trong qua trinh
doc ghi file, thu vién unicode - cho phép chuyén ddi tir ma Unicode t6 hop vé
dang unicode dyng san va nguoc lai, thu vién regex - cho phép biéu dién cac mau
nhom chua ky tu.

B3t dau pha tién xtrly dit liéu

Tim kiém file collection.txt ?

Tim thay
A 4

Doc dit liéu theo tirng cdu

Khdng tim thay

Khéng hop ly (bat thuong)
1. Hai trung ddp
2. Ky ty tring/cau vo nghia

Sai

Cauhoply?
(Di¥ liéu khdng bat thudng)

B4o I6i

Dung

Hop ly
\ 4

Luu trit cau vao file
(PreProcess.txt)

A 4

> Két thuc pha tién x& ly dir liéu

Hinh 4.8: Luéng nghiép vu pha tién xi 1y di lidu

Ouput ctia pha tién xt ly dix liéu 1a mot file dix liéu da duoc xir ly, tat ca
nhitng cau khong c6 ¥ nghia, nhitng ky tu bat thuong sé& bi x6a.

Giéd bao nhiéu

Giad 1290k a

C6 bao hanh k, bao lau
Bado hanh 6 thang anh nhé

Hinh 4.9: Két qua sample pha tién xi ly dir li¢u
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4.3.3 Pha phan manh dir li¢u

Mot trong nhitng thur thach trong mé hinh ban hang tu dong qua mang tai
Viét Nam la thir thach vé ngén. Tiéng Viét phic tap hon tiéng Anh & nhiéu khia
canh nhu d3 dé cap o phan 3.1. O tiéng Anh, dinh nghia tir va sy két hop tir don
gian, trong khi d6 véi Tiéng Viét lai khac. Vi du cau chao don gian: “Welcome to
HaNoi” va “Chao mung téi Ha N§i”, cing mét y nghia nhung phuong phap xt ly
& hai cau 1 khac nhau. Trong cau “Welcome to HaNoi”, viéc tach tir rat don gian,
thuat toan chi can split cac tir theo dung kiéu “word by word”. Cac tir duoc tach
ra la: “Welcome”, “to”, “HaNoi”, hoan toan c6 thé dimg doc 1ap va van mang y
nghia. Mt khéc, trong tiéng Viét, viéc tach tir khdng chi ding lai & muc d6 tach
word by word — tach am tiét, ma tir tach ra can phai co y nghia va c6 thé hiéu
duoc. Theo nhu vi du trinh bay & trén, két qua caa cau “Chao mung t&i Ha Noi”
|a cAc tir “Chao_mimg”, “t6i”, “Ha_Noi”.

Thu vién DongDu cua tac gia Luu Tuan Anh cho phép hd tro téch tir tiéng Viét
véi ty 1€ chinh xac téi 98.2% [11]. Sur dung phuong phap méi dugc nghién cuu
gan day la Pointwise, DongDu khic phuc dugc nhuwge diém cua nhitng phuong
phap hoc may tham khao nhan (HMM, CRF va ME). Uu diém vuot troi so V6i
cac thu vién khéc 14 chi can tir dién c6 sb luong tir vira phai, kha hiéu qua khi xac
dinh nhiing tir mai khdng cé trong tir dién, it bi anh huéng bai cac vi du sai trong
dir liéu huan luyén. Thu vién nay con c6 tdc do xtr Iy rit nhanh (nhanh hon
vnTokenizer cua L& Hong Phong 8 lan), c6 thé phan loai nhitng bai toan cd tir
hang triéu dén hang chuc triéu dic trung trong khi yéu cau cau hinh may thép,
may tinh c& nhan c6 thé hoat dong duoc.

Tré lai voi yéu cau caa hé théng, sau pha tién xu ly dir liéu, chung ta da co
file két qua chira tap c&c cau tu van st dung cho hé théng. Nghiép vu tiép theo
can thyc hién 1a tach tir trong timg cau cho file do.



a7
Bat dau pha phan manh dit liéu

Tim kiém file preprocess.txt ?

Tim thay
A 4

Doc dit liéu theo tirng dong

Khdng tim thay

Sai

Phan manh tir trong cdu v

B4o I6i
bung

Lwu trir két qua phan manh
(Tokenizer.txt)

K&t thic pha phan manh di¥ liéu

Hinh 4.10: Luéng nghiép vu pha phan manh dé liéu

Tuong tu nhu 2 pha trudc, toi cling st dung ngdn ngit 1ap trinh nodeJS, cac
thu vién gom c6 thu vién fs, cho phép doc ghi file. Thu vién hd tro doc ghi file,
cho phép tam diing hoic tiép tuc xir 1y trong qua trinh doc ghi file nhu event-
stream. Mot thu vién khdng thé thiéu 1a vntk - sir dung thu vién hd tro tach tir
DongDu dé xir Iy tach tir trong cua tiéng Viét.

Output nhan dugc la file segment chira tap cac cau da duoc tach tur theo
ngon ngit Tiéng Viét. Tuy két qua chi duoc > 90%, nhung rd rang c6 thé su dung
lam input t6t cho pha huan luyén dix liéu.

Gi& bao_ nhiéu
Gia 1290k a
Cé bao_hanh k, bao_ 1lau

Bdo hanh 6 thang anh nhé

Hinh 4.11: Két qua sample pha phan manh dzz li¢u
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4.3.4 Pha huan luyén dix liéu

Pha déng vai tro quan trong nhat trong mé hinh d6 1 pha huén luyén di
liéu. Sau budc thu thap dit liéu, 2 pha tién xir Iy va phan manh di liéu chi mang
lai tac dung 1am cho két qua ctia mé hinh dugc tot hon, thi pha huan luyén nay l1a
pha khong thé thiéu. Dir liéu dd duoc 1am sach, s& duoc sir dung 1am input cho
qua trinh huan luyén dix liéu. Ung dung phuong phap hoc chudi seq2seq, dir liéu
thu thap duoc s& dugc huan luyén dé tao ra mé hinh dé xuét.

Ludng nghiép vu cta pha nay kha phuc tap. Dau tién kiém tra file dau vao
(tokenizer.txt), néu khdng c6 béo 18i. Budc 2 can phan tich tham sé dau vao. Cu
thé, can dinh nghia duoc mot s6 tham sé cho viéc huan luyén dit lidu nhu d6 dai
t6i da ctia cau hoi/tra 1oi s& duoc hoc, sb 1an huan luyén dit liéu qua mang LSTM.
Dua vao nhiing tham sb nay, pha huan luyén s& lya chon nhitng cau thoa mén yéu
cau, dua vao mang LSTM dé hoc véi thoi gian cu thé. Bude 3, doc dix liéu tu file
huan luyén, tao thanh nhiing cap cau di thoai seq2seq nhu mé ta phan 3.4. Tap
hop cua cac cap cau nay duoc goi la dataset. Budc 4, huan luyén md hinh véi
dataset theo sé lan yéu cau dugc huan luyén. Va budc cudi cung 1 luu tri mo
hinh, hay model.
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Bat d'au pha huan luyén dir liéu

Tim kiém file Tokenizer.txt ?

Tim thdy

Phéan tich tham s& dau vao:
1. d6 daicau hoi/tra 1oi (maxLength)
2. tham s6 luu trirkét qua
3. 56 1an huan luyén di liéu (numEpoch)

Khdng tim thay

A 4

Doc dit liéu file hudn luyén
1. Loc bd cdu cé d6 dai > tham s6 maxLength
2. Phan tach word2ld
3. Khdi tao dataset

Lwu trit dataset |«

Bao I6i

S& [an huan luyén > numEpoch

Sai
A 4

Dung Hudn luyén mé hinh

A 4

> Lwu trit két qua huan luyén
(model.ckpt)

A 4

Két thac pha hudn luyén dit liéu

A

Hinh 4.12: Luong nghiép vu pha hudn luyén diz liéu

Véi luong nghiép vu nhu trén, t6i dé xuat st dung ngdn ngir 1ap trinh
python, céc thu vién gdm c6 NLTK - ¢éng cu xir Iy ngdn ngit tu nhién ma nguon
ma, cho phép xt 1y tach van ban. Framework hoc may Tensor Flow, trong pham
Vi luén van, toi su dung phién ban v0.9.0 dugc phat hanh ngay 22 thang 6 nam
2016. Kién trdc phan mém caa pha huan luyén gém 3 16p chinh:
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Bang 4.4 Danh sach cac cdu phan xiz ly trong pha hudn luyén

Tén 16p Muc dich

Main.py Phén tich dit liéu dau vao

Huan luyén mo hinh theo s6 lan yéu cau

Luu trir md hinh

Cornelldata.py | Doc dit ligu tir file dau vao, luu trit thanh cac cau hoi thoai
Textdata.py Bién doi tap cac cau hoi thoai thanh ting cap mé hinh d6i thoai
seq2seq

Str dung nltk phan tach cau hoi thoai thanh méa

Luu trir dataset

Tir quy trinh nghiép vu cua pha, két hop véi danh muc cac cau phan xu ly,
chling ta c6 biéu d6 tuan tu nhu sau:

Main.py Textdata.py Cornelldata.py

args

corpusDir

(data/cornell)
loadVNConversation()

<4———conversations

extractConversation()

-y N ____

saveDataset()

/—‘7 data set4'4_/

trainingModel()

saveModel()

Hinh 4.13: Biéu d6 tuan tir pha hudn luyén diz liéu

Trong d6 loadVNConversation, 1a ham doc dir liéu tir file két qua
tokenizer.txt tir pha phan manh di ligu. Ham sé doc tirng dong va dua vao mang
conversations. ExtractConversation la ham thao tac xur ly mang conversations
nham tao ra tap trainingSamples chira cac mau ddi thoai seq2seq, loai bo dong
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cudi cung (do dé dong cudi 1a cau hoi thi s& khdng c6 cau tra 16i), ghép ting cap
cau lién k& thanh mé hinh d6i thoai seq2seq, luwu trit cic mo hinh ddi thoai trén
vao mang thu vién huan luyén (trainingSamples). SaveDataset, 1a ham thao tac
lwu trit dataset phuc vu huan luyén. Cac thdng tin c6 trong 1 dataset géom c6
word2id - object mapping tir sang mé, id2word - object mapping ma sang tr,
trainingSamples - chira cac mau ddi thoai seq2seq. Ham cudi cuing, quan trong
nhit 1a trainingModel: ham thao tac huin luyén dya trén dataset. V&i tham sb
truyén vao numEpochs, ham sé& thuc hién twong tng sé 1an huan luyén mé hinh.
Trong mdi lan huan luyén, dataset duwoc x40 tron dé tang tinh chinh xac cudi cling.
Sau qua trinh huan luyén, ham tién hanh luu trit model.

1 Hdef mainTrain(self, sess):

# Specific training dependent loading
self.textData.makeLighter (self.args.raticDataset) # Limit the number of training samples

mergedSummaries = tf.merge_all_summaries() # Define the summary coperator (Warning: Won't appear on the tensorboard graph)
A if self.globStep — 0: +# Not restoring from previous run
self.writer.add_graph(sess.graph) # First time only

# If restoring a model, restore the progression bar ? and current batch ?
print(’'st tr o)
2 g for e in ge( rgs.numEpochs) :
print("-—- Epo } ; (lr={})".format (e, self.args.numEpochs, self.args.learningRate))

print()
batches = self.textData.getBatches()

# TODO: Also update learning parameters eventually

1 tic = time.perf_counter()

18 H for nextBatch in tgdm(batches, desc="Training”):

# Training pass

ops, feedDict = self.model.step(nextBatch)

sssss t len(ops) — 2 # training, loss

_, loss, summary = sess.run{ops + (mergedSummaries,), feedDict)
self.writer.add summary(summary, self.globStep)

self.globStep += 1

# Checkpoint
27 H if self.globStep % self.args.saveEvery =—— 0:
tqdm.write{'Checkpoint reached: saving model (don\'t stop the run)...')
self.saveModelParams ()
self.saver.save(sess, self._getModelName()) # TODO: Put a limit size (ex: 3GB for the modelDir)
tgdm.write ('Model saved.')
toc = time.perf c ()
3 [ﬂ print("Epoch finished in: 15" . format (toc-tic)) # TODO: Better time format

Hinh 4.14: Ma nguén sample cho hudn luyén dir liéu

Output cua pha la dataset duoc tao ra tir dir liéu thu thap va mo hinh iSales
d3 qua huan luyén. M6 hinh nay da giai quyét van dé xay dung mot md hinh c6
thé hiéu duoc ngdn ngir tiéng Viét. O ham extractConversation, nltk duoc sir dung
dé tach cac tir thanh ma (word2id). Céc tir duoc tach bang thanh ma s& khong
phan biét ngdn ngit tiéng Anh hay tiéng Viét. Hon nita, pha phan manh dit liéu da
dam bao céc tir tch ra hoan toan dé hiéu khi ding mot minh.

4.3.5 Pha sinh cau tra loi

Dua trén md hinh duoc xay dung qua budc huan luyén dit liéu, co thé tng
dung mé hinh dix liéu nay dé dung cho viéc sinh cau tra 1oi tu van cho cac cau hoi
dau vao. Khi cau hoi duoc dat ra, hé thong s& phan tach cau hoi ra tung tu,
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mapping theo dataset duoc tao trong pha trude d6. Tu do sé st dung bo Encoder
va Decoder dé sinh ra cau tra 16i phi hop véi ngit canh nhét.

Bat d3u pha sinh cau tra oi

Tim kiém file ?
1. model.ckpt
2. dataset

Tim thdy
Khdng tim thay
Encoder cdu hdi dau vao
Y
A 4
model ——> Decoder cau dap an B4o I6i

@c phasinh cau tra l&i <

Hinh 4.15: Luéng nghiép vu pha sinh cau trd loi

Dua trén hinh trén, ta c6 thé m ta ludng nghiép vu nhu sau. Buéc 1, kiém tra
file dau vao (model.ckpt/dataset), néu khong c6 bao 15i. Budc 2, dua trén
model/dataset tir pha trudc, tai kién trac lai LSTM. Buéc 3, st dung bo encoder
dé encode cau hoi. Budc 4, dua két qua encode vao LSTM néu trén. Budéc 5, si
dung bo decoder ctia LSTM dé sinh ra cau tra 11 hop Iy nhat. Ta c6 thé xay dung
mdt ham ung dung cu thé nhu sau:
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idef mainTestInteractive (self, sess):

= b

= while True:

7 i question = input ('Human: ")

8 H if guestion == '' or guestion == 'exit':
- break

batch = self.textData.sentencelZenco (question)
if not batch:

print ('Warning: sentence too long, sorry. Maybe try =

H

simpler sentence.')

F
LTV O

{T}

il

14 continue # Back toc the beginning, try again
15 print (self.textData.batchSegZstr {(batch.encoderSegs, clean=True, reverse=True))
16 ops, feedDict = self.model.step(batch)

1 output = sess.run(ops[0], feedDict)

18 answer = self.textData.decoZsentence (output)

print('iszles: ', self.textData.seguenceZstr (answer, clean=True))

print(self.textData.sequencelstr (answer))
print ()

B
—m

Hinh 4.16: Ma nguén sample cho pha sinh cau tra loi

Output cua pha la cau tra loi dugc tao ra tir md hinh di liéu da qua huan
luyén. RS rang, o pha nay, LSTM da gitip giai quyét van dé phét sinh nhitng cau
hoi nam ngoai “tap dir liéu mau™: viéc huan luyén md hinh véi phuong phap
LSTM cho phép mé hinh c6 kha ning hiéu ngix canh, sinh cau tra 16i dua trén cac
tri thic hoc duoc. Mot van dé khac dugc xur Iy 14 cau hoi dai va phic tap, mang
LSTM giai quyét duoc bai toan tri nhé dai han. Bén canh d6, huan luyén mé hinh
bang Tensorflow cho phép tham sb dau vao 1a d6 dai caa cau hoi/tra 1oi hoc. Po
|2 161 giai thich dang cho van dé nay.

iSales 1a giai phap dé xuat dé giai quyét bai toan mé hinh ban hang tu dong.
M6 hinh nay c6 tong thé 5 pha, dugc xay dung dua trén phuong phap hoc chudi
seq2seq va mang no-ron. Trén ly thuyét, iSales dap ¢ng c4c y&u cau ban dau, c6
kha nang tu hoc dit li¢u nguoi dung, tu sinh céu tra loi trong pham vi thuong mai
dién tir ma khong gap kho khan véi cac cau hoi dai. Va dé co nhimg danh gia
khach quan nhat, t6i s& thir nghiém iSales véi dit liéu thuc té trén mang, véi danh
sach céc cau hoi bat ky trong chuong 5.
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CHUONG 5: THU NGHIEM, PANH GIA KET QUA

O Chuong nay, toi thuc hién thur nghiém iSales trong mot usecase cu thé.

Két qua thir nghiém duoc minh hoa théng qua mé hinh thuc nghiém, véi dix liéu
trén facebook va danh sach mét loat cac cau hoi bat ky. Méi truong thir nghiém
hoat dong trén may tinh ca nhan, da cai dat tat ca cac pha hoat dong.

5.1

Phat biéu usecase

Chuong 4 d3 dua ra giai phap va xay dung mé hinh dé xuat iSales. Pé danh

gia khach quan cho mé hinh, can c6 mot usecase ap dung cu thé. Sau qua trinh
khao sét, tim hiéu, t6i xin dua ra dugc quy trinh nghiép vu cua viéc ban hang tu
dong trén Internet nhu sau:

Budc 1: Nguoi mua hang truy cap vao duong link website ban hang.
Budc 2: Nguoi mua hang xem mit hang can mua, dat cau hoi tu van.
Buégc 3: Cau hoi s& duoc giri dén iSales, iSales s& phan tich va tra 1oi cau
hoi mot cach tu dong. Nguoi mua hang nhan duoc cau tra loi, néu khdng
thoa mén, dat cau hoi tiép theo, iSales tiép tuc cong viéc tu van. Phién tu
van nay sé& dién ra lién tuc cho dén khi nguoi mua hang déng y mua hang
hoac roi khoi hé théng.

Budc 4: Nguoi ban hang nhan két qua tu van giita iSales va ngudi mua
hang. Hoic 1 xir 1y don hang, hoic 1a bo qua tiy thudc vao két qua tu van.
Budc 5: Nguoi ban hang thuc hién sang loc, chuyén dit liéu tu van vao kho
dit liéu cho iSales tu dong hoc tiép.
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M0 hinh béan hang ty dong

Nguoi mua hang iSales

Nguoi ban hang

Tu huén luyén
tao mé hinh

Bit dau
(Pang nhap website)

A

Kho di liéu ngudi dung

A

Céuihéi Phan tich

Sinh cau tra |oi

Chuyén ditliéu téi kho
cho mé hinh hoc tiép

D3t cdu hoi

I
[———Cau trd |07

Khéng déngy

Thyc hién dya trén
két qua tuw van

Quyét dinh dirng tw van ?
(Mua hang/thoét)

Bongy——P K&t thic phién tuw van

Két thuc <

Hinh 5.1: Quy trinh ban hang tu dong iSales

Usecase duoc dé xuat 1a ngudi mua hang muén tu van dé san pham “ao so
mi”. Kich ban dit ra 1 nguoi mua truy cip iSales, dua ra ciu hoi vé chiéc 4o so
mi, dat cac cau hoi tinh hudng lién quan dén mau sac, ¢&, gia cua chiéc 4o, tiép
d6 quyét dinh mua chiéc 4o va yéu cau ship vé dia chi nha riéng. Yéu cau dit ra
la hé théng can thuc hién day di cac pha, phién tu van can it nhat 10 cau hoi.

Trén ly thuyét, phuong phap danh gia cho nhitng mé hinh st dung tri tué
nhan tao hién nay I1a phép thir Turing [15], la bai kiém tra danh gia mang tinh chat
cam tinh. Tuy nhién, viéc danh gia cam tinh s& dua trén sy hop ly caa cac két qua
ma iSales cung cap. Ngoai ra, ding dudi phuong dién ngudi ding, toi s& so sanh
két qua cua iSales va chatbot Skype dé dua ra thém mot sb nhan xét.

5.2 Thwr nghiém iSales

Thur nghiém mo hinh iSales trén may tinh c& nhan véi 5 pha: thu thap di
liéu, tién xir ly, phan manh, huan luyén di liéu va sinh cau tra loi. Usecase dit ra
& phan 5.1 yéu cau thuc hién day da va can it nhat 10 cau hoi. Tuy nhién, kha
nang tra 101 cau hoi cua iSales ciing nhu da phan céc ¢ng dung tri tué nhan tao
khac, déu bi anh huong bai dix liéu huan luyén, thai gian huan luyén va thuat toan
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str dung. Dé co két qua chi tiét hon, t6i s& 4p dung usecase trén vai 3 két qua huan
luyén khéc nhau vé thoi gian.

Véi mong muén dam bao lugng dix liéu tam chap nhan cho qué trinh huén
luyén, tdi thuc hién pha thu thap dit liéu trén hé diéu hanh window véi danh séch
10 page ban hang nhu sau.

Bang 5.1 Danh sach cac page facebook thu thgp di liéu

Tén page Mo ta
cuahangcongnghecom Trang ban hang cong ngh¢
laroseshop1990 Trang ban hang quéan 40
Hilheoshop96 Trang ban hang quan 40
92wear Trang ban hang quan 4o
banhangtructuyen360 Trang ban hang quan 40
ChilloutVillage.vn Trang ban hang quan 40
ChoNinhHiep.net Trang ban hang quan 40
T.Shirt.Pro Trang ban hang quan 40
adoredressdesign Trang ban hang quan 40
cloud.cuckoo.shop Trang ban hang quan 40

Két qua cua pha Ia file collection.txt véi s6 lugng dong comment thu duoc
5683 dong. Nhan xét chung 1a dir liéu xau, c6 dong tréng, c6 comment khdng cé
¥ nghia, xuat hién cac dong lap lién ké nhau. Thyc hién tiép pha tién xir ly dir liéu,
két qua thu duoc 1a file preprocess.txt véi 5148 dong dit liéu tam 6n, khdng con
dong tréng, cac dong lap bi x6a, comment khong c6 ¥ nghia bi loai bo. Output
cua pha phan manh dir liéu 1a tokenizer.txt, véi s6 dong dir liéu khong thay doi,
tuy nhién dit liéu khdng con dong trong, cac dong lap bi x6a, comment khéng c6
¥ nghia bi loai bo, céc tir da dugc tach theo chuan Tiéng Viét. Mic di con cd mot
s6 cau tach chua chuan nhu “Da gia 850k_a”...nhung danh gia so bo két qua nay
c6 thé ap dung cho huan luyén dit liéu.

Hai pha cudi cting 1a huan luyén dix liéu va sinh cau tra 11 duoc thi nghiém
trén VMware gia 1ap Ubuntu 14.04. Do khéc biét méi truong nén can chuyén file
két qua cia pha phan manh dir liéu (tokenizer.txt) sang thu muc
/Home/Desktop/GR/DeepQA/data/cornell trong moi truong gia lap Ubuntu.
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Theo nhu m& dau cua phan, dé c6 nhimg danh gia tét hon, t6i s& thuc hién
huan luyén di liéu véi 3 truong hop sau. Truong hop 1, chi chap nhan nhitng hoi
véi do dai hoi thoai 12 5 vai s6 vong huan luyén 1a 10. Truong hop 2, nang do dai
hoi thoai 18n 10, nang s6 vong huan luyén Ién 20. Trudng hop 3, nang d6 dai hoi
thoai I&n 15, nang s vong huan luyén Ién 30.

Két qua huan luyén co thé liét ké nhu bang sau. R8 rang, cing mot khéi dit
liu nhu nhau, néu ting cac tham sé huan luyén 1&n kéo theo thoi gian huan luyén
tang 1én.

Bang 5.2 Bdng két qua hudn luyén di liéu

Truong hop 1

Truong hop 2

Truong hop 3

Tham s
huan luyén

maxlength =5
numEpochs=10

maxlength = 10
numEpochs=20

maxlength = 15
numEpochs=30

huan luyén

Dirligu | 4460 tir 4460 tir 4460 tir
huan luyén | 3996 cap trvan | 3896 cap tw vin | 3896 cip tur van
Thoi gian | ~32 phat ~ 1 gio 14 phat ~ 3 gio 20 phat

Thuc hién sinh cau tra 161 véi danh sach gom 15 cau hoi vé usecase mua 4o
so mi, gém cac cau hoi lién quan dén mau sic, ¢d, gia ca cua 40, yéu cau cac thong

tin khi ship vé dia phuong. Céc cau hoi dugc dat mot cach ngau nhién

Bdng 5.3 Danh sach cau hai thiz nghiém

Mo ta

Cau hoi thu nghiém

xin chao

Cau chao hoi

minh mMudon mua 40 so mi

Cau m6 ta myc dich

c6 mau trang khong

Yéu cau tu Van mau sac

con mau den khong

Yéu cau tu Van mau sac

con mau khac khong

Yéu cau tu Van mau sic

cd 4o | con khéng

Yéu cau tu van kich ¢&

cd 40 s hét a ban

Yéu cau tu van kich c&

4o trang bn a

Y&u cau tu van gia

gid mau den bao nhiéu

Yéu cau tu van gia

gia chiéc mau trang bao nhiéu

Yéu cau tu van gia

thé 12 minh tu phai ra mua dtng ko a

Yéu cau tu van dia diém

khi nao thi hang di vay

Yéu cau tu van dia diém
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néu ship ra tinh khac thi mat thém khoang | Y&u cau tu van dia diém
bao nhiéu vay ban

ship vé vinh phuc hét bao lau Yéu cau tu van dia diém

chuyén qua binh xuyén, vinh phtic ban nha | Y&u cau tu van dia diém

Két qua sinh cau tra 161 khong duoc tét. Vé6i cac trudng hop test co
maxLength nhg, thi iSales s¢ khong tra loi. Nhitng cau khéc tra 1oi dugc nhung
cau tra loi khéng hop ly.

Bang 5.4 The nghiém sinh cau tra loi trong truong hop 1

Human: xin chao

ISales (case01): yeah

Human: minh muén mua do so mi

iSales (case01) :

Human: c6 mau trang khong

iSales (case01): gid a

Human: con mau den khong

ISales (case01): ok

Human: con mau khac khong

ISales (case01): ok

Human: co &o | con khéng

iISales (case01): 40

Human: c& 40 s hét a ban

iSales (case01):

Human: 4o trang bn a

ISales (case01): mii 180k nhé

Human: gia mau den bao nhiéu

iSales (case01): Ao 180k bn nha

Human: gia chiéc mau trang bao nhiéu

iSales (case01):

Human: thé 1a minh ty phdi ra mua ding ko a
iSales (case01):

Human: khi nao thi hang di vay

iSales (case01):

Human: néu ship ra tinh khéc thi mat thém khodng bao nhiéu vdy ban
iSales (case01):

Human: ship vé vinh phiic hét bao lau

iSales (case01):

Human: chuyén qua binh xuyén, vinh phiic ban nha
iISales (case01):
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Bang 5.5 The nghiém sinh cau tra loi trong truong hop 2

Human: xin chao

ISales (case02): vy ngoc

Human: minh muén mua do so mi

iSales (case02) : khong

Human: ¢6 mau trang khong

iSales (case02): c6 nhé

Human: con mau den khong

iSales (case02): bn bn shop

Human: con mau khac khong

ISales (case02): ok

Human: cé ao | con khéng

ISales (case02): hiccc

Human: c& 40 s hét a ban

iISales (case02): hiccc

Human: 4o trang bn a

ISales (case02): mii 180k nhé

Human: gia mau den bao nhiéu

iSales (case02): chat riéng nhé

Human: gia chiéc mau trang bao nhiéu

iSales (case02): gia a

Human: thé 1a minh ty phdi ra mua ding ko a
iSales (case02): 40

Human: khi nao thi hang di vay

iSales (case02): yeah

Human: néu ship ra tinh khac thi mdt thém khodng bao nhiéu vdy ban
iISales (case02):

Human: ship vé vinh phiic hét bao lau

ISales (case02): gia 550k ¢

Human: chuyén qua binh xuyén, vinh phiic ban nha
iISales (case02): da khong a
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Bang 5.6 The nghiém sinh cau tra loi trong truong hop 3

Human: xin chao

ISales (case03): dep

Human: minh muén mua do so mi

iISales (case03) : ok a

Human: ¢6 mau trang khéng

iSales (case03): lang ah

Human: con mau den khong

ISales (case03): ok

Human: con mau khac khong

ISales (case03): ok

Human: cé ao | con khéng

iSales (case03): con b nhé

Human: c& 40 s hét a ban

ISales (case03): hiccc

Human: 4o trang bn a

ISales (case03): mii 80k a

Human: gia mau den bao nhiéu

iSales (case03): si vang

Human: gia chiéc mau trang bao nhiéu

iSales (case03): 40

Human: thé 1a minh ty phdi ra mua ding ko a
iSales (case03): 40

Human: khi nao thi hang di vay

iSales (case03): yeah

Human: néu ship ra tinh khac thi mdt thém khodng bao nhiéu vdy ban
ISales (case03): da vang a

Human: ship vé vinh phiic hét bao lau

ISales (case03): gia 550k g

Human: chuyén qua binh xuyén, vinh phiic ban nha
iISales (case03): da khéng a

5.3  DPanh gia két qua

Sau khi thuc hién thur nghiém md hinh iSales trén usecase mua 4o so mi,
két qua thu duoc khi dat cau hoi cho iSales 1a ty 1& dap an chap nhan duoc qué
thap < 10%. Tuy nhién, iSales da giai quyét duoc 1 s6 van dé:

- Van dé phét sinh nhitng cau hoi nim ngoai “tap dit liéu mau”, phan cau hoi
dat ra hoan toan mang tinh chat khach quan. Tuy nhién c6 thé thay, iSales
da tu dua ra cau tra loi duoc véi tit ca cac cau hoi phu hop.
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- VAn dé xay duyng mot mé hinh c6 thé hiéu dugc ngdn ngix tiéng Viét, iSales
da co thé hiéu duoc cau hoi bang tiéng Viét, va tra 1oi bang tiéng Viét.

- VAn dé& cau hoi dai va phuc tap, tly thudc vao tham sb do dai huan luyén,
iSales d3 thé hién nhu trong 3 trudng hop. Huan luyén véi tham s do dai
cang cao, thi d6 dai cdu ma iSales cang c6 kha nang dua ra cau tra loi.

- VAn dé “tu dong”, 1Sales da lam duoc diéu nay, nhung dap an dua ra chua
tdt, can cai thién rat nhiéu.

RG rang, véi nhitng két qua hién tai, iSales chua thé tro thanh ang dung trén
thi truong. Luan van thanh cong ¢ phuong dién phuong an xay dung bang mot
phuong phap méi, nhung van chwa dam bao duogc két qua tét. Néu so sanh voi
chatbot Skype dudi con mat ngudi ding, chatbot Skype van tét hon, vi c6 thé
hoan thanh dugc phién giao dich néu ngudi mua hang lam ding theo chi din cua
nd. Tuy nhién, iSales cling 1a mot thir thach hay trong linh vyc tng dung mang
no-ron noi riéng va trong nganh vuec tri tué nhan tao noéi chung.
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KET LUAN

Ludn van tap trung tim hiéu thuc trang vé cac mé hinh ban hang trén thé
gidi va Viét Nam, dua ra cac nhuge diém, cac thanh phan can cai tién, tir d6 dé
XUat giai phap, xay dung md hinh ban hang iSales cé tinh ty dong, khéng phu
thudc vao ngudi ban hang trong qua trinh tu van dich vu. M6 hinh iSales hién tai,
chua thé dua ra thanh ¢ng dung thuong mai. Tuy c6 thé dap tng dugc cac yéu
cau c6 kha ning hiéu Tiéng Viét va sinh cau tra loi tu dong véi d6 dai cau hoi
khong gidi han, nhung két qua tu van iSales dua ra con ngd nghé, kho hiéu.

Huéng nghién cau tiép theo caa luan van tap trung vao viéc cai thién chat
luong cau tra loi cua iSales.

- Mo rong kha nang thu thap va tién xu ly di liéu 1am cho dix liéu thu thap
duoc nhiéu hon, sach hon. Phuong an dua ra 1a st dung BigData dé quan
ly dix liéu va cho phép tim kiém, loc dit liéu nhanh hon [12], hoic lya chon
cac ngudn dit liéu nhu dit liéu sau tu van duge luu trit ciia cac doanh nghiép.

- Cai tién pha huan luyén di liéu dé giam thoi gian huan luyén va ting hiéu
qua dau ra cia md hinh.

Pong thoi, t6i mudn phdi hop nghién ciu va trién khai tng dung véi cac
don vi bén ngoai, dau tu mé rong phan cing dé giam thoi gian huan luyén. Nhiing
huéng phét trién trén nham hudng téi mot muc dich chung 1 phéat trién hé thong
iSales c6 tam thé. Tur d6 dong gop, phat trién nén tri tué nhan tao thé gisi noi
chung va Viét Nam noi riéng .
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