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Lol cam on

Trudc tién, em xin bay t6 1oi cam on sdu sic t6i Pho gido su Tién si Ha
Quang Thuy ngudi di tin tinh chi bao, huéng din em trong qué trinh tim hiéu,
nghién ctru dé hoan thanh luan vin t6t nghiép ctia minh.

bac biét, em xin gui 161 cdm on chan thanh nhét téi Thac si Tran Mai Vi -
nguoi da tan tinh hd trg vé kién thic chuyén mén, gitip d& em rat nhiéu dé hoan
thanh luan van.

DPong thoi, xin cam on céac thdy, cac anh chi va cac ban trong Phong Thi
nghiém DS&KTLab va Dé tai QG.15.22 di chia sé nhitng kinh nghiém, kién thirc
quy bau cho em trong qua trinh nghién ctru.

Cudi ciing, em mudn gui 16i cam on t6i gia dinh, nhitng nguoi than yéu ludn
bén canh, dong vién, giup d& em trong sudt quéa trinh hoc tip va trong thoi gian

thuc hién luan van thac sy.

Xin chan thanh cam on!

Ha Noi, ngay 1 thang 11 nam 2016

Tac gid

Dodn Thi Huyén Trang



Toém tit
Tom tit:

Vai nim tré lai ddy, nhu cau sir dung mang xa hoi cua ngudi dung khong nging ting.
Con ngudi stir dung mang xa hoi khdng chi dé giai tri nhu: cap nhat trang théi, két ban, tan
gau, n6i chuyén ma ho con dung mang xa hoi nhu mét ¢éng cu tim kiém thong tin hay san
pham, dich vu va 14 noi mua ban, trao d6i hang hda. Poan dwoc nhu cau nay cua doéng dao
ngudi dung, bai todn phat hién y dinh mua hang cua ngudi dung trén mang xa hoi ra doi
nham tim ra cac ¥ dinh, mong muén mua mot san pham duoc ngudi dung thé hién trong
cac bai dang, cac binh luan trén mang xa hoi Facebook dé tir 6 1am két qua dau vao cho
nhiéu bai todn quan trong, mang lai nhiéu gié tri khong nho cho cong dong nghién ctu
nhu: hé tu van nguoi ding — gidp hd tro ngudi ding tim kiém hang hoa, san pham dich vu
dung dia chi véi thoi gian nhanh nhét, bai toan du doan s¢ thich ngudi ding qua nhiing
hanh vi caa ho va nhiéu bai toan c6 y nghia khac nita. Bai toan hién di va dang nhan duoc
su quan tam dic biét trong nhiéu huéng nghién ctu mai bai nd c6 stc anh huong khong
nho va la ngudn tai nguyén quan trong cho cac bén lién quan nhu cac cong ty, to chuc,
chinh phu, ... . Mic du ¢6 tiém ning 16n cho cac tng dung nhung viée xac dinh cac y dinh
rd rang cua nguoi dung thuc sy la mot bai toan, mot hudng nghién ciru kho trong xu ly
ngbn ngtr tu nhién.

Luan van véi dé tai “Trich xudt ¥ dinh ngwei dung mua hang trén mang xa hgi sir
dung phwong phdp suy lugn cac mo hinh” nghién ciru ndi dung, cac thudc tinh, cac thuat
toan nham giai quyét bai toan phan I6p. Luan van thuc hién tién hanh thuc nghiém trén bo
dir liéu 1a cac bai dang, cac binh luén trén Facebook, sir dung phuong phap lai ghép cac mo
hinh phén lop: Support Vector Machine (SVM), K — Nearest Neighbors (KNN) va
Maximum Entropy (Maxent) mang lai két qua tot hon so véi viéc chi sir dung mot md hinh
phan 16p. Két qua tra vé voi do chinh xac P 1a 88,12%, d6 hdi tuong R 13 86,37% va d6 do
F11a 87,24%

Tir khoa: y dinh, phwong phdp lai ghép mé hinh, Support Vector Machine, K- Nearest
Neighbors, Maximum Entropy,...



Abstract
Abstract:

Social media platforms are often used by people to express their needs and desires. Such
data offer great opportunities to identify users’ consumption intention from user-generated
contents, so that better tailored products or services can be recommended. However, there
have been few efforts on mining commercial intents from social media contents. In this
thesis, | investigate the use of social media data to identify consumption intentions for
individuals. | use ensemble methods based on three classification models: Support Vector
Machine, K- Nearest Neighbors, Maximum Entropy Model for identifying whether the
user has a consumption intention on your comment.

Experiment results have show that the proposed method is quite well with Precision:
88,12%, Recall: 86,37% and F1- score: 87,24%.

Keywords: intent, ensemble methods, Support Vector Machine, K- Nearest Neighbors,
Maximum Entropy



Loi cam doan

Toi xin cam doan rang day 1a coéng trinh nghién ctru cua minh, cé sy gilp
d& tir gido vién hudng din 12 Phé gido su, Tién sy Ha Quang Thuy va Thac si
Tran Mai Vil.

Cac noi dung nghién ciru va két qua trong dé tai nay la trung thuc, khoéng sao
chép tir bat cir ngudn nao co sin. T4t ca nhitng tham khao tir cac nghién ctu lién
quan déu duoc néu ngudn goc maot cach rd rang tir danh muc tai liu tham khao
trong khoa luan. Trong luan van, khdng co viéc sao chép tai liéu, cong trinh nghién
ctru cua ngudi khac ma khong chi rd vé tai liéu tham khao.

Néu phat hién c6 bat ky su gian 1an ndo, tdi xin hoan toan chiu trach nhiém

truéc hoi dong, ciing nhu két qua luan van tét nghiép cua minh.

Tac gia

DoanThi Huyén Trang
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M¢ dau
Strc nong va do lan téa cua mang x& hoi (Social Network - SN) da va dang
phét trién dir doi va khong hé thay dau hiéu thuyén giam. Sy ting truéng nhanh
chéng ctia mang x& hoi da thu hut mot lwong 16n sé nha nghién ciru khdam pha va
nghién ctitu vé mién linh vuc rong 16n nay.

Trong bai viét cia minh, tdi tap trung vao viéc nhan dién va trich xuét ra nhu
cau, mong muén, ¥ dinh mua hang cia ngudi ding trén mang xa hoi tir hanh vi cua
ho. Hanh vi nguoi ding trén mang x4 hoi bao gém nhiéu hoat dong, chang han nhu
thiét 1ap cac méi quan hé: ban be, gia dinh, than twong...; ding tai hoic binh luan
cac ndi dung hay théng tin; thiét 1ap nhu cau s& thich bang viéc thich (like) hoic
tham gia vao céc trang (page) hozc cac nhom (group).... Pang chu ¥, khong phai tat
ca cac hoat dong hay hanh vi ciia nguoi ding déu dugc thé hién rd rang va la nguon
dir liéu, tai nguyén cd ich. Do vay, luan van nay tap trung vao hanh vi dang tai bai
viét va binh luan, mot trong nhitng hanh vi pho bién va thé hién rd nhat mong
muén, ¥ dinh ctia mot ngudi dung bat ky.

Nhan dién, trich xuat y dinh néi chung va y dinh mua hang cua ngudi ding noi
riéng da va dang 1a mot dé tai nghién cau thoi sy [16], du doan duge y dinh cua
nguoi ding tir nhitng hanh vi cua ho 1a chu dé nghién ctu nhan duoc sy quan tam
dac biét cac nhdm nghién cuiru cta cac tac gia Xiao Ding cung cong su [16], Fu cung
cong su [15]. Vi doanh nghiép hay cac nha cung cap dich vu viéc biét dugc y dinh,
mong mudn caa nguoi ding s& giup ho cai tién tét hon san pham, hé thong cua
minh dé dam bao cung cap ding ndi dung khach hang can, mé rong sé luong nguoi
dung quan tdm, quang ba thuong hiéu, hinh anh. Bén canh do, viéc phat hién y dinh
nguoi ding trén mang x& hoi duoc doanh nghiép, c4 nhan quan tim dé dua ra
nhitng tu van dich vu, san pham phu hop. Hon thé nita, két qua cia bai toan khai
thac ¥ dinh nguoi dung cé thé duoc ung dung 1am dau vao cho nhiéu nghién ctu
khac nhu xay dung hé tu van x& hoi dua trén ¥ dinh ngudi dung, du doan sé thich
nguoi dung, du doan xu hudng tuong lai, ....

Dua trén nhitng huéng tiép can da dé cap o trén, trong luan vin nay, toi tién
hanh ap dung phuong phap lai ghép cac md hinh vao bai toan khai thac y dinh mua
hang ngudi dung trén mang x& hoi cu thé 1a trén Facebook dua vao hanh vi ding tai
binh luan cua ho trén céc trang ban hang (fanpage).



Sau khi thu duoc két qua cua ba md hinh phan I6p Support Vector Machine
(SVM), K — Nearest Neighbors (KNN) va Maximum Entropy (Maxent), luan van str
dung phuong phap binh chon theo biéu bau - Voting dé lva chon dugc két qua phan
I6p t6t nhat. Thuc nghiém tra vé véi do do chinh xac 1a 88,12%, do hdi twéng la
86,37% va do do F1 1a 87,24% phan nao chimg minh duoc d6 hiéu qua caa phuong
phap ap dung.

Noi dung cua luan vin gom 03 chuong:

Chuwong 1: Gigi thiéu chung md ta tim quan trong caa y dinh mua hang
va khai quat bai toan. Sau d6 néu dinh nghia vé y dinh mua hang cua nguoi
dung, cac loai ¥ dinh ngudi ding va cudi cing 12 hudng tiép can nham giai quyét

bai toan dé ra.

Chuong 2: Phuong phap lai ghép cic md hinh trinh bay vé phuong phap lai
ghép cac mo hinh va ky thuat Bagging nham cai thién chat lwong bai toan phan 16p.
Pay ciing chinh 13 phuong phap s& duoc 4p dung cho bai toan d3 dé xuat trong

chuong mot.

Chuwong 3: Mé hinh dé xuit, thuc nghiém, két qua va danh gia nham néu
rd va chi tiét cac budc trong qué trinh giai quyét bai toan. Trong chuwong ndy ciing
s& trinh bay qué trinh thyc hién va hoan thanh thuc nghiém, dua ra mét s6 danh gia,
nhan xét cac két qua thu dugc.

Phan két luan: Tom luoc nhitng két qua dat dwoc cua luan vin. PBong thoi
dua ra nhitng han ché, nhitng diém can khic phuc va dua ra dinh huéng nghién ctu
trong thoi gian sap ti.



Chwong 1. Giél thiéu chung

Nhitng ndm qua, su phat trién khéng nging cua mang Internet va sy ra doi caa
cac thiét bj két ndi thong minh nhu may tinh bang, dién thoai théng minh di kéo
theo su phét trién cua cac phuong tién truyén thdng x& hoi ciing nhu céc trang mang
x4 hoi nhu Facebook, Twitter, Google+, ... Tuy nhién, dién hinh nhit 12 Facebook.
Tinh trén toan thé gioi, Viét Nam 1a qudc gia ma Facebook c6 thi phan ting trudng
nhanh nhét, voi tbc d6 146% trong 6 thang (tir thang 5 - 10/2012), trung binh c 3
gidy thi Facebook cd 1 nguoi dung Viét Nam mai (Socialbakers & SocialTimes.Me
2013). Theo théng k&t 2015, & Viét Nam c6 khoang 30 triéu tai khoan Facebook va
dén thang 7 ndm 2016 thi con sb nady da ting 1én téi 37 triéu. Trung binh, nguoi
Viét danh khoang 2,5 tiéng mdi ngay trén Facebook cho viéc trd chuyén véi ban beé
va theo ddi thuong hiéu san pham. Bang bén dudi 1a mot vai con sb thong ké vé sé
luong nguoi sir dung cac trang mang xa hoi.

Bang 1. Thong ké vé sé nguoi st dung cac kénh mang xa hoi

Kénh mang xa hoi S6 ngudi sir dung
Facebook 1.01 ty nguoi (Thang 10/2012)
Twitter 500 triéu nguoi (Thang 4/2012)
Google+ 400 triéu nguoi (Thang 9/2012)
LinkedIn 175 triéu nguoi (Thang 6/2012)

Trong khong gian ndy, nguoi ding c6 xu huéng thé hién ban than va san sang
chia sé cac hoat dong, cam xtc, suy nghi, mong mudn cia minh bai vay viéc chia sé
mot bai viét, hay giri mot vai binh luan thong qua cac trang mang xa hoi tro thanh
mot phan tat yéu trong cudc song hang ngay cua rat nhiéu nguoi. Két qua 13, nhiing
bai ddng, nhitng binh luan ctia nguoi dung trén dién dan va mang xa hoi c6 thé phan
anh rat nhiéu quan diém, y kién va ca y dinh caa ho. Cac bai viét trén d6 duoc xem
nhu 1a mot nguon tai nguyén quan trong cho viéc phan tich y dinh nguoi dung [6]
(Hollerit, Krollm va Strohmaier 2013; Zhao cing cong su 2014). Vi dy, mot bai viét
y dinh trén Facebook: “Ib minh gii dia chi ship hang nhé” hay mét binh luan “Ao

http://vtv.vn/thi-truong/viet-nam-co-hon-30-trieu-nguoi-dung-facebook-2015061710512952.htm



pull nay c6 size XS khdng ban? Ship cho minh 1 chiéc téi dia chi sé 4 Ho Tung
Mdu, sdt: 0973999119 sau 5h chiéu nhé” chi ra mot cach rd rang vé y dinh vé viéc
mua mot cai gi dé ngudi dung. Hinh 1 1a so do vé viéc thu thap dit liéu cia ngudi
dung trén mang x& hoi.

1. Nguoi dung
dang nhap

3. Hoat dong
mang xa hoi

Linked [T}

Thu th3p dir liéu

Hinh 1. Thu thap dir liéu théng qua mang xa hoi tong hop.

Nhan thirc dugce xu hudng quan trong nay, di co kha nhiéu cong trinh nghién
ctru tap trung vao viéc du doan, két hop hay phan loai ¥ dinh nguoi ding tir nhitng
hoat dong truc tuyén caa ho nhu xac dinh y dinh ngudi ding tir cac bai viét trén
dién dan tryc tuyén 44[5], twong tac giita cac thiét bi nhu may tinh, dién thoai khi
tim kiém web, ... Hau hét, cac nghién ciru déu cd gang doan hodc xac dinh ¥ dinh
an sau céc truy van tim kiém cua ngudi ding va hanh vi cua ho trén trinh duyét.
Viéc hiéu y dinh tim kiém s& giGp cai thién chat lugng tim kiém caa nguoi ding
mot cach dang ké. Tuy nhién, bai toan trich xuat y dinh ciia nguoi ding van con
nhiéu thach thirc. Cac bai dang ciia nguoi ding rat nhiéu va thuong chta cac tir
l6ng, 15i chinh ta, cam x(c va hashtags, .... Ngoai ra, s& rat tén thoi gian dé tao ra dir
liu duoc gan nhan néu ap dung hudng tiép can giam sat.

Phan dau chuong 1 cua luan van khai quat vé tam quan trong cua bai toan khai
thac ¥ dinh ngudi dung, néu mot vai dinh nghia vé y dinh da duoc cac nha nghién
ctru phét biéu va cudi cling 1a mot vai md ta vé mot vai cong trinh lién quan.



1.1. Tam quan trong cia y dinh nguwoi ding trén
mang xa hol

Nguoi dung mang Facebook da thtra nhan ho tin tuong trang mang xa hoi nay va
san sang chia sé nhiéu thong tin trén Facefook hon 14 cac trang khac nhu MySpace
hay Twitter (Dwyer cung cong su., 2007) [46]. Boi vay, viéc nhan dién ra nhirng y
dinh tir nguoi dung 1a mot yéu té quan trong cho cac nha cung cap dich vu hay cac
doanh nghiép té chirc théng qua nhiing bai viét, luot thich (Like) hay nhitng binh
luan cta ho. Nam 2012, Nelson-Field va cac déng nghiép [47] di cdng nhan rang
tiém nang cua Facebook dat mot phan ba dan sé thé gidi, va vi vay Facebook dang
tré thanh mot cong cu ngay cang quan trong ddi véi cac nha tiép thi théng qua viéc
nam rd nhu cau, mong muén cia ngudi ding hoic goi chung 13 y dinh ngudi dung.
Bujega (2006) [48] chi ra loi ich cua viéc dinh hudng tiép thi va quang céo cua ho
dén dung nhitng nguoi dung tir hanh vi, thoi quen mua sam ma ho da tirng co.

Nguoi st dung khdng phai lic ndo ciing biét chinh xac nhitng gi ho muén.
Doi khi, ho chi biét raing ho muén dugc gitp d& dé tim ra nhitng gi ho muédn. Ciing
boi nhu cau d6, khoang nim nim trd lai day, Facebook dd dan tré thanh mat trong
nhitng nén tang ma ngudi dung co thé trinh bay quan diém, nhu ciu, y dinh cua ho
vé san pham, cudc song va nhitng gi trong tam tri ho. Do vay, nhiing thong tin duoc
dua ra néu duogc khai thac s& 13 mot kho thong tin quy bau cho céc bén lién quan.
Viy, ¥ dinh ngudi dung c6 tam quan trong nhu thé ndo? Theo Long Jin ciing cong
su, y dinh, mong muédn hay nhu cau nguoi dung trén mang xa hoi quan trong khéc
nhau véi cac doi tuong Internet khac nhau ¢ nhiéu khia canh:

e Pbi véi nha cung cap dich vu Internet (Internet Service Provider - ISP): Ho
s& biét dugc su phét trién ciia mang xa hoi, tir d6 ho ¢6 thé ¢ nhitng nghién
ctru nham phat trién hozc cai thien mé hinh giao thong, luong giao tiép trén
mang x3 hoi chang hanh nhu viéc thiét 1ap mot hanh dong cua co sé ha tang.

e Dbi véi cac nha cung cap dich vu mang xa hoi: N6 gitp ho hiéu thai d6 cua
khach hang huéng t6i viéc cai thién dich vu. Hon thé nira, tir quan diém cua
viéc ddu tu co so ha tang, chang han nhu nhitng vi tri ndo hiéu qua chi phi
nhat dé xay dung cac trung tam dir liéu hoic cum mang ludi phan phéi noi
dung (Content Delivery Network - CDN) c6 thé duoc khai thac dé cung cap
dir liu duoc truy cap mot cach thuong xuyén, hiéu biét, naim duoc phan b



dia ly va hoat dong giao thdng cua ngudi st dung cling 1a nhitng ngudn
théng tin quan trong.

e Vi cac nha nghién ctru: Phat hién duogc y dinh nguoi dung sé la bai toan con
cho cac nghién ciu quan trong. Vi du, dé xay dung hé tu van ngudi ding,
truéc hét ho can phai xac dinh dugc nguoi dung thich gi, ngudi ding mong
mudn gi tir nhitng hanh vi cia ho dé tir d6 méi c6 thé tu van cho ho theo
dung hudng ho mudn. Vay thi bai toan nhan dién hay trich xuét ra y dinh
ngudi ding 1a mot trong nhirng bai toan con quan trong cua chu dé nay. Hay,
V6i dé tai du doan tinh cach ngudi dung, dé biét duoc ngudi ding cé tinh
cach nhu nao, so thich ra sao thi ho ciing can biét duoc 1a ngudi ding thuong
c6 nhitng thoi quen gi, ho hay 1am gi, ho hay nghi gi va mong muén gi. T4t
ca déu lién quan dén viéc hiéu y dinh hay nhu cau caa ngudi dung.

e V6i cac nha kinh doanh, céng ty, t6 chac cung cap san pham, dich vu: Khi
nam duoc y dinh ngudi dung, phan nao dé ho s& biét dugc vé thi hiéu ngudi
ding, théng ké duogc mirc d6 tiéu thu hang hda, biét va cai thién duoc chién
luoc kinh doanh néu can, ...

1.2. Pinh nghia y dinh ngwoi dung

Véi ting mién ang dung khac nhau s& c6 nhiing dinh nghia khac nhau vé y dinh
nguoi ding. Theo Bratman (1987) [4]: “Y dinh 1a mét trang thdi dai dién cho suy
nghi thuc hién mét hogc nhiéu hanh dong trong twong lai. Y dinh bao gém
nhitng hanh déng nhw ké hoach hodc suy nghi tinh trwée. Y dinh c6 thé ¢ trang
thai rd rang — explicitly hogc tiém dn/khéng rd rang — implicitly, trec tiép hodc
gian tiép. ¥ dinh rd rang 1a mét tuyén bé rd rang va truc tiép ciia ngwoi ding vé
nhitng gi ngwoi dé cé ké hoach 1am.”. Theo Zhiyuan Chen, Bing Liu ciing cong su
[2][3] ¥ dinh c6 hai loai 12 ¥ dinh 4n va ¥ dinh 1 rang. Y dinh rd rang tac 1a mong
muébn cia ngudi dung duoc thé hién rd rang khong can két hop. Nhiing trudong hop
y dinh két hop duoc xép vao y dinh an. Vi dy, mot ngudi ding viét, "T6i dang tim
Kiém mét thwong hiéu xe mdi dé thay thé cii Ford Focus cia tdi” - “I am looking
for a brand new car to replace my old Ford Focus”. Pay la mot vi du cho mot y
dinh rd rang. Theo Jinpeng Wang cung cong su [1] dinh nghia trong mang X& hoi
twitter thi mot bai tweet s& 1a 1 y dinh tweet néu (1) n6 chira it nhat 1 dong tir va (2)
mot mo ta 1 cach rd rang ¥ dinh cia ngudi dung dé thuc thi 1 hanh dong (3) trong 1
cach nao d6 dé nhan biét. Vi du: Tweet: “Néu dwoe diém A trong kp thi nay, toi
muén mua I xbox, xin hdy ban phwéc” - “| want to buy an xbox, if get A in this
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nghia.

examination. Bless me!!!” [a mot ¥ dinh tweet va c6 da ba diéu kién trong dinh

Bang 2 1a mot vai cac bai ding cua ngudi ding trén dién dan truc tuyén va

mang xa hoi trong d6 c6 bai dang chira y dinh rd rang va bai dang khong chira y
dinh hoac chaa ¥ dinh khdng rd rang duoc dé xuat bai nhdm tac gia Le cling cong
su [5]:

Bang 2. Mot vai vi du vé cac bai dang chtra/khong chira ¥ dinh

Bai diing trén dién dan truc tuyén/mang xa hoi

Loai y dinh

Chao cac bac, vg chong em méi chuyén qua nha mdi, tinh
dau tr mua cai may loc nudc dé ubng va st dung nau
nuéng ludn cho an toan vi thinh thoang mé nuéc em thay
c6 can can. Trudc & cung cu thi toan dun nudc cho ca nha
udng nén ko quan tdm téi may loai may loc nay. Sét
google thi thdy c6 2 dong RO va Nano, em doc thong tin
ma rdi tung td mu, cha biét nén chon cua loai ndo. Céc bac
tu van gilp em phat nhé

Tinh hinh la con €71 cua minh néu sac bang cuc sac AC 3E
(cuc sac di kém véi con 1200 dong ra thap - khoang
350mah ) thi chi mat khoang 3 tiéng 20p. Trong khi con
cua thang ban thi mat t6i 4,5 tiéng gi ddy méi day. Cac ban
cho minh héi 1a néu sac bing cuc sac AC 3E nay thi cac
ban sac mét bao nhiéu tiéng? Minh nghi ngo cuc pin cua
minh ¢6 van dé rdi hix thay dung binh thudng nghich ngom
chat it thi chi dc 3 ngay

Em sinh vién dang dinh thay may e thay thich con s4 €330
k biét gia con d6 h khoang bn? K biét ¢ ha noi thi c6 chd
nao ban k?

Ban oi, giri cho minh 2 thoi son 11, 12 vé dia chi 111 Son
Tay nhé.

T6i yéu nhitng déa cam tu cau,

Sac mau linh hoat biét duong no.

Ldc trang, ltc xanh, lGc hong nhat.
Thanh than trong suong khong biét sau.

Y dinh rd rang

Khéng c6 vy
dinh/Y dinh an

Y dinh r rang

Y dinh r rang

Khéng c6 vy
dinh/Y dinh an
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Trong cdng trinh caa minh, dé c6 thé phan biét cac loai bai viét ¥ dinh khac
nhau, nhoém tac gia Jinpeng Wang [1] di d& xuét viéc thong ké cac bai viét y dinh
thanh 6 loai 1a: P6 an va Nudc Ubng (Food & Drink), Du lich (Travel), Stc khoe
va Gido duc (Career & Education), Hang hoa va Dich vu (Goods & Services), Su
kién va Hoat dong (Event & Activities), cac loai khac (Trifle):

- Pd dn va Nwéc udng (Food and Drink): Céc tac gia bai viét 1én ké
hoach dé c6 mot s6 d6 an hodc nudc udng.

- Du lich (Travel): Cac tac gia bai viét hizng thi/quan tdm véi cac budi
tham céc dia diém dic biét.

- Sirc khée va Giao duc (Career and Education): Céc tac gia bai viét
muédn c6 1 cdng viéc, 1 chang chi/bang cap hoic ty thyc hién 1 diéu
gi d6. Loai nay xuat hién trong Twellow® cai ma to chirc ngudi dung
twitter vao 1 taxonomy.

- Hang hdéa va Dich vu (Goods and Services): Cac tac gia quan tam
hoac muébn c6 1 sé loai hang héa khdng phai thuc pham, hay nudc
uéng (Vi du: 6 t6) hoac cac dich vu (Vi du: cat toc). Loai ndy twong
ttng véi su két hop cua 4 loai trong Groupon, cu thé 1a Beauty and
Spa, Health and Fitness, Automotive, Shopping and Apparel. Chdng
duoc két hop boi chung déu thudc vé Goods and Services va mdi loai
nay déu chi 12 1 ti Ié rat nho trén mang x4 hoi.

- Sw kién va Hoat dong (Event and Activities): Cac tac gia mudn
tham gia mot s6 hoat dong khong thudc cac loai néi trén (Vi du: hoa
nhac). Loai nay twong ung vai loai Event va Activities cua Groupon.

- Khac (Trifle): Loai nay cua y dinh cac bai viét néi vé thoi quen hang
ngay hoic mot sb tam trang lat vat (Java ciing cong sy 2007).

Trong luan van nay, tdi s& chi tap trung vao ¥ dinh rd rang vé viéc mua mot
san pham/dich vy cta ngudi ding qua cac binh luan caa ho trén cac trang ban hang
cua facebook.

Trong phan tiép theo, luan vin sé& di toi khai quat bai toan phét hién y dinh
ngudi ding nham mé ta rd hon vé cac nhiém vy dé di téi giai quyét bai toén.
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1.3. Phat bicu bai toan phat hién y dinh nguwoi ding

Moi ngudi thudng ding nhitng nhu cau va mong muébn trén phuong tién
truyén thong xa hoi. Nhitng dir liéu ndy cung cap co hoi 16n dé xac dinh ¥ dinh cua
ngudi st dung tir noi dung ma ngudi dung tao ra, dé do dém san pham hoic dich vu
mot cach t6t hon. Phét hién va khai thac ¥ dinh cua nguoi st dung trén mang x4 hoi
cd loi ich rat 16n dén nha cung cip san pham/dich vu, chang han nhu cong ty dai
ching, chinh phu hoic cac to chic phi loi nhuan, dé gidp ho hiéu rd hon vé khach
hang tiém ning cua ho va do do6 cai thién dich vu cua ho hoic chién luoc quang cdo
cho cbng chdng nodi chung.

Muc dich ciia bai todn: Nhan dién dugc ¥ dinh ngudi ding vé viéc mua mot san

pham, dich vu bt Ky tir nhitng bai diing/binh luan cua ho.
Piu vao:

e Cac bai dang, binh luan trong cac trang ban hang (fanpage) trén mang xa hoi
Facebook

DPau ra:

e (Cac y dinh trong bai dang, binh luan dugc phat hién

Vi du:

PAu vao: Shop oi, ship cho té 1 set Serum Caudalie dong tr;
nam toi dia chi 202 Xuan Thuy nhé. SPT: 0972001287

Piu ra: C6 y dinh

Hinh 2. Vi du vé mét binh luan c6 y dinh.

1.4. Kho khan va thach thuic

Khéng giéng nhu cach st dung tir ngir trong cac van ban chinh théng, tir
ngir trén cac didn dan truc tuyén hoic mang xa hoi duoc sir dung rat thoai mai
tly theo sé thich va y do cua tac gia do vy ma viéc nhan dién hay tim ra dwoc y
dinh rd rang cia nguoi dung gap kha nhiéu kho khan. N6i chung, cac cau/tir
duoc st dung theo thé ty do cua mdi nguoi dung: bai viét, binh luan cé thé qué
dai hoic qué ngin, ngudi dung sir dung tiéng 16ng, teen code, sai chinh ta, cac tir
viét tit, hashtags .... Thuc té 1a c6 thé duoc khai thac dé xay duyng mot bo phan
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loai ¥ dinh rd rang va ¥ dinh an dya trén cac dir liéu di dugc gan nhan trong mot
sb linh vuc va 4p dung né vao mot mién/muc tiéu maoi ma khong can phai géan
nhan cho bét ky dit liéu huan luyén trong mién muc tiéu. Tuy nhién, nhu vay s&
lam di liéu bi b6 hep trong mot mién nao dé. Boi vay, trong bai toan caa minh,
t6i da quyét dinh xay dung tap dir liéu test hoan todn méi. Chinh vi thé bai
toantim va nhan dién duogc chinh xac y dinh cua nguoi dung trén mang xa hoi
gip kha nhiéu khé khin va thach thic. Cu thé:

e Bai viét chaa tir viét tdt, teen code, téi nghia. Vai 16i dién dat vo cing don
gian, nguoi dung ludn thé hién va dién ta cam xdc, mong mudn bang tir ngir
theo s thich, thoi quen caa minh, nhirng truong hop nhu nay s€ gap thuong
Xuyén trén mang xa hoi. Vi du: “T6i ms mét chiéc thi” hodc “Mih man ldy 1
th0j sOn BJ”

e Bai viét chira cac tir bi sai chinh td, 1dn cd tiéng nwéc ngoai. Vi du: “Anh
em nao da xir dung dich vu truyén phat nhanh cho minh sin reiew véi? Minh
muén truyén mét mon do tir Hé Tung Mdu di Long Bién. Cam on” hoic “Cho
em ndy mét ci véi a. ”

e Bai viét chira tiéng 16ng, tir dia phwong. Truong hop Xay ra voi cac doi
tuong 1a giGi tré va vai ting dia phuong. Ung véi mdi ving mién hay véi
mdi lta tudi, ho c6 cach sir dung ngdn tir khac nhau. Vi dy: “May lgi muon
an gach/hanh phdi khéng?”. O day khong c6 nghia 1a ngudi ding c¢6 nhu
cau an udng “gach” hay “hanh” ma la cach dién dat, cach thé hién xd bo
mang ¥ nghia “may lai muén an danh phai khong?” hoic “Mdn gi dn bi gio?
Hay dé tau xuéng go mua gi vé nha?” trong cau nay “Man” s& mang nghia
“lam”, “tau” mang nghia “tao”, “go” c6 nghia la “cai cho”. Hay mot vi du
khac: “Em muon mua 1 miéng kiéng dé lam khung cira s, shop cat cho em
theo khé 1m*0.5m va ship cho e vé khu tdp thé truong Pai hoc Cong Nghiép.
Em cam on” thi trong vi du nay “kiéng” 1a tir dia phuong, duoc ngudi ding
su dung thay tur “kinh”.

e Bai viét chira nhiéu hashtag, ddn dén kho hiéu. Vi dy: “#muon #an #mycay
#huhuhu #themqua”. Thong thuong nhitng cau nhu nay hé thdng s& kho phét
hién ra ¥ d6, mong muébn cua nguoi ding. Bai thir nhat: Cac tir khong duoc
viét tach nhau, dan dén khong thé tim duoc tir loai chinh xac. Thir hai: CAc tir
viét khdng dau d& gay hiéu nham.
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e Trong mét bai viét hay binh luan, ¥ dinh thudng thé hién trong chi mét hoic
hai cau trong khi rat nhiéu cau khac khdng biéu 16 y dinh. Diéu nay s& tao ra
nhiéu cho viéc phan loai.

e Tu/cum tir dung dé dién ta y dinh kha han ché so véi cac loai biéu thirc chinh
quy. Nghia 13 tdp cac dic trung chia sé & cAc mién/linh vuc khéc nhau Ia rat
nho.

e Trong céc linh vyc khac nhau, cach dé bay t6 y dinh twong tu nhau thuong
gidng nhau. Piéu ndy co6 nghia rang chi c6 nhitng dic trung tich cuc (bai viét
c6 y dinh) duoc chia sé gitra cac linh vyc khac nhau, trong khi cac dac trung
chi ra nhitng 16p tiéu cuc (bai viét khong co ¥ dinh) trong cac linh vuc khéc
nhau lai rat da dang.

1.5. Cac hwéng tiép can giai quyét bai toan

1.5.1.Khai pha y dinh ngwoi dung trén trang mang xa
hoi Twitter

Téc gia Jinpeng Wang cung cong sy [1] da dé xuat viéc nghién ciru bai toan
vé xac dinh va thong ké cac bai ding trén Twitter ciia mot ai d6 thanh cac
loai y dinh.

Jinpeng Wang cung cong su cho dua ra dinh nghia mot bai Tweet s€ chira y
dinh néu (1) nd chua it nhat mot dong tir va (2) mot mo ta mot cach rd rang v dinh
ctia ngudi dung dé thuc thi mot hanh dong (3) trong mot cach nao d6 dé nhan biét.
Nhom tac gia dé xuat mot do thi dya trén hudéng tiép cin ban giam sat dé két hop
c4c loai y dinh cho céc bai Tweet va xay dyung tap dir liéu test bang phuong thirc
Bootstrap - phuong phap khong giam sat hiéu qua cho viéc lay cac tweet c6 y dinh.
Sau d6, ho xay dung d6 thi y dinh intent-graph dé biéu thi mdi quan hé cua cac
tweet vgi nhau, mbi quan hé gitra cac tweet véi cac tir khda va mdi quan hé gitra céc
tir khoa dé tir d6 xdy dung va giai quyét bai toan két hop hay khai pha cac loai y
dinh. Két qua cho thay rang phuwong phap dwoc &p dung cé hiéu qua trong viéc két
hop cac loai y dinh cho cac bai viét trén twitter so Vi cac phuong phap khac: SVM-
Multi, phuong phap cua Hollerit’s, phuong phap cua Velikovich va phuong phap
cua Hassan.
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1.5.2. Xac dinh ¥ dinh cac bai viét trén cac dién dan thio luin

Zhiyuan Chen, Bing Liu cing cong sy di nghién ctru mot van dé khdng nhiing
méi la ma con c6 gia tri 16n, cu thé 1a xac dinh céac bai viét thao luan bay to ¥ dinh
cta ngudi dung trén cac din dan thao luan truc tuyén [2]. Cong trinh tap trung vao
viéc xac dinh nhitng bai dang (post) cia nguoi dung véi y dinh ro rang. “Ro rang”
nghia 13 ¥ dinh dwoc néu rd rang trong cac van ban, khéng can phai suy luan. Dua
vao dac trung cua bai toan dua ra, cong trinh dua ra giai phap st dung phuong phap
hoc chuyén dich boi ddi véi mét loai ¥ dinh dic biét chang han nhu mua ban, nhiing
cach bay t6 y dinh trong céc linh vuc khac nhau thudng rat gibng nhau do vay ma
ho ¢6 thé xay dung mot bo phan loai dya trén cac dir liéu da duoc gan nhan trong
mot sé linh vuc va ap dung n6é vao mot mién/muc tiéu méi ma khong can phai gan
nhan cho bat ky dit liéu huan luyén.

Téc gia thuc hién giai quyét van dé dit ra nhu giai mot bai toan phan loai 2
16p 16p tich cuc (bai viét chira ¥ dinh) va Iép tiéu cuc (bai viét khong ¢ v dinh). Ho
dé xuat mot phuong phap hoc chuyén dich mai 4p dung chung cho cac loai ¥ dinh
khac nhau la Co-Class. Co-Class lam viéc nhu sau: Trudc tién ho xay dung mot bo
phan loai h bang cach sir dung dit liéu di dugc gan nhan tir nhimg linh vuc hién co,
duoc goi 1a dir liéu ngudn — source data, va sau d6 ap dung bo phan loai dé phan
loai nhirng dir liéu dich — target data (nhirng dir liéu chua c6 nhan). Dya trén céc di
liéu dich dugc dan nhan boi bo phén loai h, ho thuc hién lua chon dac trung trén dir
liéu dich. Tap céac dic trung duoc chon s& duoc str dung dé xay dung 2 bo phan loai,
mét 1a hs - tir cac dit liéu ngudn da duoc gan nhan va mot hr tir cac dit liéu dich da
dugc dan nhan. Hai bo phan loai hs va hr s& 1am viéc cing nhau dé thuc hién phan
loai céc dir liéu dich. Qua trinh chay lap di 13p lai cho dén khi nhan duoc gan on
dinh cho cac dir liéu dich. Trong mdi lan l3p ca hai bo phan loai st dung cung mot
tap dic trung da duoc lya chon tir mién dich dé tap trung vao mién dich.

Thuc nghiém cua ho sir dung bén tap dit liéu duoc trich xuét tir bén dién dan
thao luan thudc bén linh vuc khac nhau 1a Cellphone?, Electronics®, Camera?, TV®
va chi quan tam t6i nhimng ¥ dinh vé mua sam - “buy”. Mdi tap dit liéu chira 1.000
bai post duoc gan nhan bang tay boi hai chuyén gia gan nhan. Pau tién, hai chuyén
gia doc 1ap gan nhdn cho 1/5 sb bai post va ho cam thay két qua tuong d6i khép

2http://www.howardforums.com/forums.php,
shttp://www.avsforum.com/avs-vb/
http://forum.digitalcamerareview.com/
shttp://www.avforums.com/forums/tvs/
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nhau do vay ma 4/5 sé bai post con lai chi duoc gan nhan bai mot chuyén gia. Sir
dung d6 chinh xac, hoi tuéng va do do F1 ho két luan ring phuwong phap Co-Class
phl hop dé xac dinh cé4c bai post chira ¥ dinh.

1.5.3.Xéy dwng mo hinh y dinh ngwoi dung trén mang xa
hoi sir dung khai pha dir liéu

Theo Zheng Chen cuing cong su [3], ¥ dinh cua ngudi st dung c6 thé dugc phan
thanh hai cip do: Y dinh hanh déng va y dinh ngit nghia. Y dinh hanh déng 1a muc
d6 thap hon, chang han nhu click chudt, danh mdy trén ban phim va hanh dong co
ban khac duoc thuc hién trén mot may tinh. Y dinh ngit nghia tuong @ng nhiing gi
ngudi ding mudn dat duoc & muc cao, trong d6 c6 thé bao gdbm mot s6 hoat dong
co ban trén mot may tinh dé thuc hién n6. Vi du: “Tdi muén mua mét quyén séch
tir Amazon” - “I want to buy a book from Amazon”; “Téi muén tim mgt vai tai li¢u
vé khai pha di ligu” - “I want to find some papers on data mining” [12] 1a nhitng y
dinh ngt nghia.

Cong trinh tap trung vao viéc du doan y dinh hanh dong dua trén cac tinh
ning ma nhom tac gia trich xuat tir sy twong tac ngudi dung. Vi dy, trong khi luét
web, ngudi ding c6 thé tién hanh mét loat cac hanh dong bao gom ca cach nhap
(siéu lién két), luu(cac trang), va dong (cac trinh duyét). Gia sir ngudi ding mudn
mua mot may anh k¥ thuat s6 ma 13 y dinh ngir nghia, 6ng c6 thé lam nhu sau:

- Bude 1: Mé mét trinh duyét Web bat ky

- Budc 2: Nhap www.amazon.com vao thanh dia chi

- Budc 3: Sau khi trang duoc tra vé, mot loat cac may anh ki thuat sé s&
duoc hién thi trén man hinh tim kiém

- Bu6c 4: Nhap chudt vao mét trong cac dbi tuong duogc chira trong trang
- Buéc 5: Click chudt vao nit mua dé xac nhan
- Budc 6: Sau khi giao dich xong, dong trinh duyét

Trong vi dy nay, muc tiéu cua tac gia 1a du doan chudi cac hanh dong co ban
ma nguoi dung sé tién hanh trong mot hé thdng dé hoan thanh y dinh mua mot thiét
bi camera trén web.

Pé khai pha y dinh nguoi dung web, dau tién cac tac gia tién hanh phan tich
cac dac trung ngon nglr. Theo Zheng Chen cung cong su, ngbn ngir c6 hai loai dac
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trung ngon ngir: dac trung tir khoa — “keyword” va dac trung khai niém. Mot tur
khoa “keyword” 1a mét tir don duoc trich xuét tir cac vin ban loai trir cac tir ding —
“stop-word” [17]. Vi du mot cau “Attached word file is a map of our office” duoc
so sanh voi keyword “attach word file map office”. Sau khi c6 cac dinh nghia vé
dic trung ngdn ngir, nhém tac gia s dung giai thuat nham trich xuat dic trung va
thuat toan Apriori dugce dé xuat boi Agrawal cung cong su [2] phuc vu sinh luét két
hop. Sau d6, nhém tac gia sir dung Naive Bayes phan loai dé xay dung mé hinh y
dinh. Céc thuat toan da duoc stra d6i cac tham sb dé hd tro gia ting viéc hoc.

Ngoai ra, dé lya chon dic trung tot, tac gia s dung IG (Information Gain )
[18] muc tiéu dé giam kich thudc cua tir dién va nang cao kha ning thyc thi khi tap
huan luyén nho. IG 1a thude do d6 quan trong cua thong tin trong du doan y dinh
bang céach biét duoc su c6 mat hay vang mat cia mot dac trung trong ban ghi.

Sau khi dwgc huan luyén xong, mé hinh y dinh thu duoc cho ngudi dung st
dung dé du doan y dinh cua nguoi ding trong twong lai. Quy trinh du doan nhu
sau: Mot tap cac dic trung ngon ngit dai dién (< 1, fa,..., f>) duoc trich xuat tir vin
ban cta nguoi dung. Gia dinh cac dac trung nay doc lap vai nhau, mo hinh dy doan
tinh todn cac kha ning cua tat ca y dinh nguoi ding (V) va chon mét véi kha ning
I6n nhat (Vns) dua vao ham sau :

Vg = arg max P(vj| fy, f2, ..., fn) VoI vje V
= arg max P(vj) P(f1, T, ..., fa | vj) Vi vj e V
= arg max P(vj) P(f1| vj) P(f2] vj) ... P(fn | vj) Vi vje V

Bang 3. Nhitng phan b c6 thé caa mé hinh huan luyén. P(chon) = 0.5, P(luu)
=0.2, P(dong) = 0.3.

Chon Luu Dong
(Click) (Save) (Close)
Hoc 0.5 0.2 0.3
(Learn)
Nghién ciru 0.6 0.2 0.2
(Research)
Nhan dién 0.7 0.1 0.2

(Recognition)

Theo cdng thirc duoc dinh nghia phia trén, ¢6 thé tinh toan duoc:

- P(chon)P(f1 = “hoc” | chon) * P(f2 = “nghién ctru” | “chon”) * P(f3 =
“nhan dién” | chon) = 0.105
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- P(luu)P(f1 = “hoc” | luu) * P(f2 = “nghién ctru” | “luu”) * P(f3 = “nhan
dién” | luu) = 0.0008
- P(dong)P(f1 = “hoc” | dong) * P(f2 = “nghién ciu” | “dong”) * P(f3 =
“nhan dién” | déng) = 0.0036
Tir két qua trén, véi nhitng dic trung trén thi s& dugc phan 16p vao “click” .

Ap dung vao cong trinh caa minh, nhém tac gia da phat trién mot cong cu tu
dong thu thap dir liéu dang nhap cua nguoi dung trong moi truong IE, ghi lai nam
hoat dong chinh ctia ngudi ding. Lya chon ngau nhién mot sé trang lam dir liéu
huan luyén va phan con lai 1a cac kiém tra dir liéu theo mét ty Ié dao tao va lap lai
chia 10 lan trong mot tha nghiém.

Két qua cho thay, véi a, B, ngudng IG twong ung la 0,005; 0,6 va 0,02 thuat
toan du doan c6 d6 chinh xac dat 85%. Cu thé “Browse” 14 hanh dong dé du doan vi
nd ¢ phan hoach 16n (60%) trong tap dir liéu huan luyén. “Query” 1a hanh dong
duoc du doan véi do chinh xac cao vi dic trung khai niém dua ra mé ta tot trong két
qua tim kiém noi dung trang web. Tuy nhién “Close” c6 d6 chinh xéac thap chi ra
rang no co I& 1a khdng thé doan truéc chi dya vao nhiing thong tin van ban.

1.5.4.Loc y dinh rd rang nguoi dung trong cac bai viét
Tiéng Viét trén phwong tién xa hoi
Loc y dinh rd rang la muc tiéu dugc dat ra trong cong trinh cua nhom tac gia
Luong Thai Lé cung cong su [5]. Pay la mét bai toan con trong qué trinh phan tich
va trich xuét y dinh. Theo céc tac gia, qua trinh phan tich va hiéu ¥ dinh ngudi ding
gom 3 pha chinh: (1) Loc y dinh ngudi ding, (2) Xac dinh mién y dinh, (3) Trich
XUat va phan tich y dinh.

Pé xay dyng mo hinh va phan tich ¥ dinh nguoi ding, cac tac gia dua ra dinh
nghia: Y dinh rd rang cia nguoi dung c6 thé duoc dinh nghia qua 5 cap/tinh chat:
I' = (u,c,d,w,p) (1)
Trong do:
- U: xac dinh nguoi dung. Vi du: tén nguoi dung hoac ID trén dich vu
phuong tién xa hoi
- ¢: ngit canh hién tai hodc diéu kién xung ngit canh hién tai hodc diéu kién
quanh ¥ dinh nay. Vi du: mot nguoi dung c6 thé hién tai c6 thai, ém hoic
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cd em bé. Ngit canh c ciing c6 thé chira thoi gian tai ¥ dinh dwoc bay to
hoic bai dang trén truc tuyén.

- d: mién cua y dinh.

- w: keyword hoic cum dai dién ¥ dinh. N6 ¢6 thé 1a ten mét céi gi hoic
mot hanh dong.

- p: danh sach tinh chit hoic rang budc lién quan téi mot ¥ dinh. N6 1a mot
danh sach cap tinh chat — gia tri lién quan dén y dinh.

Trong céng trinh ndy, tac gia sir dung phuong phap Maximum Entropy
(MaxEnt) dé xay dung bo phan 16p va sir dung n-gram dé dinh nghia cac mau
trung/thudc tinh (véi n = 2 va n = 3) két hop vai bo tir dién dé sinh ra mot vai mau
Kiéu nhu: mudn mua, can tim, dang can, dinh vay, can ban, mudn thué, ..

Panh gia mé hinh phan 16p 1a bo dit liéu gém 1.315 bai dang/binh luin dugc lay
tir nhitng bai dang va binh luan bang Tiéng viét cua ngudi dung trén kénh phuong
tién xa hoi truc tuyén Facebook va Webtretho (mét dién dan hoat dong manh & Viét
Nam) va duoc gan nhan boi mot nhém sinh vién. Két qua tap dir liéu chira 588 bai
dang/binh luan ¢ ¥ dinh 16 rang va 727 bai dang/binh luan khéng c6 y dinh. Két
qua dit liéu chia ngau nhién thanh 4 phan. Tién hanh kiém thtr chéo 4 —fold cross —
validation va két qua dat duoc voi do trung binh hon 90%, day ciing 1a mot két qua
kha quan vi cong trinh chi diing n-gram va tir dién dé tim kiém dic trung.

1.6. Tém tat chwong 1

Chuong 1 cua luan vin da trinh bay vé tim quan trong cta bai toan phat hién y
dinh ngudi dung, khai quét vé dau vao ciing nhu dau ra cua bai toan, néu 1én nhiing
kho khan gap phai trong qué trinh tim hiéu dit liéu va cudi cing 1a hudng tién can
giai quyét bai toan ma luan vin dang huéng toi. Trong chuong 2, ludn van s& huéng
tGi tim hiéu vé phuong phap suy luan duoc s dung dé ap dung cho bai toan cua
minh, cic phuong phép cai thién chat luwong cua bai toan va mot s6 cong trinh da sir
dung phuong phap suy luan dé tir d6 biét dugc muic do, pham vi sir dung mé hinh.



Chwong 2. Phwong phap suy luan cac mé hinh
va ap dung no cho cac bai toan phan lép

Trong chuong nay, bao cao trinh bay chi tiét vé phuong phap suy luan hay
con dugc goi 1a phuong phap lai ghép, két hop cac md hinh. Tiép sau d6 trong
phan 2.2, md hinh s& trinh bady mac do hiéu qua cia phuong phap nay dé biét
duoc mirc d6 cling nhu pham vi st dung caa mé hinh. Trong phan 2.3, béo céo
trinh bay vé mot vai ky thuat va thuat todn nham céi thién chat luong cua
phuong phap dugc nghién cuu.

2.1. Phwong phap suy luan cac mo hinh

Ké tir nam 1990, phuong phap suy luan hay con goi 12 phuong phéap két hop
cac md hinh da trd thanh mot chu dé nong trong cong dong nghién ciu. Nhiéu tac
gia, nha nghién cau tir nhiéu linh vuc nhu hoc may, nhan dang mau, khai pha dix
liu, mang than kinh va théng ké da kham pha va khai thac phuong phap nay trén
nhidu khia canh khac nhau[11][12][13][15][16][22][30][35][36].

Trai nguoc Véi cac huéng tiép can hoc thong thuong chi st dung mot
phuong phép tir dit liéu huan luyén, phuong phap két hop cac md hinh sé& st dung
mét tap cac phuong phap va két hop ching lai dé giai quyét cung mét van dé. Do
vy, phuong phap két hop ciac mé hinh con duoc goi 1a hé théng phan loai da
phuong phap. Bén dudi 1a hinh anh vé mot kién tric vé két hgp mé hinh.

Phuwongphap 1 \

7

b Phuwongphap n :

Hinh 3. Mot kién trtc két hop chung
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Theo tac gia Zhou [22], mot phuong phap két hop s& chira nhiéu md hinh
duoc goi la cac mod hinh co sd. Cac mé hinh co s¢ dugc xay dung tur tap dir liu
huan luyén boi mét giai thuat hoc co sé nhu cay quyét dinh, mang xoin hay mot
giai thuat hoc nao d6. Phan Ion, cac phuong phap két hop s& s dung duy nhat mot
giai thuat hoc dé xay dung cac mé hinh co s déng nhat. Tac 1a cac md hinh cé kiéu
gidng nhau s& duoc sir dung dé xay dung cac phuong phap két hop ddng nhat. Tuy
nhién, c6 mot s6 phuong phéap st dung nhiéu giai thuat hoc (mé hinh c6 kiéu khac
nhau) dé xay dung cac mé hinh khong dong nhat. C6 ba cha dé dong gép nén sy
bao phii cia phuong phap lai ghép cac mé hinh. D6 1a: Két hop cac bo phan Iép, két
hop cac m6 hinh yéu va tron cac mé hinh manh.

Két hop céc bo phan 16p hau nhu phd bién trong cong ddng nhan dién mau.
Trong chu d& nay, cac nha nghién cau thuong l1am viéc trén cac bo phan Iép manh,
sau d6 cb gang tao ra céc luat két hop dé co dugc cac bo phan 16p két hop manh
hon. Boi vay, trong nhiém vu truéc hét dé thuc hién chi dé nay 1a can phai hiéu sau
vé céc thiét ké va cach st dung céc luat két hop.

Két hop cac mé hinh yéu hau hét duoc &p dung trong cong dong hoc may.
Trong chu dé nay, cac nha nghién cau s& lam viéc véi cac mo hinh yéu va cb ging
thiét ké cac thuat toan dé tang hiéu suat tir yéu 1én manh, bai vay da dan téi su ra
doi cua nhiéu phuong phap lai cac moé hinh nhu Boosting, Bagging, ... va dua ra
cé4c giai thich vé viéc tang chét lugng cua cac md hinh yéu. [14][18][32][33]

Chu dé tha ba la pha tron cac mé hinh manh, chu dé nay thuong duoc ap
dung trong cong ddng cac mang xoan. Pha tron cac md hinh manh, cac nha nghién
ctru can phai xem xét téi chién luge chia dé tri, 6 gang hoc mét hdn hop cac mod
hinh tham s6 va sir dung céc luat két hop dé tim ra mot giai phap téng thé [19][23].

Ké tir nhitng nim 1990, phuong phéap lai ghép cac mé hinh da tro thanh mot
mo hinh hoc I6n véi su tién phong cua hai céng trinh 16n. M6t 1a thuc nghiém cua
tac gia Hansen va Salamon (1990) [19], thuc nghiém cho thay rang nhitng du doan
dugc tao ra boi su két hop mot tap cac bo phan 16p thuong chinh xac hon so voi
nhitng du doan duoc tao boi mot bo phan 16p don tét nhat [Hinh 4]. Thuc nghiém
thi hai cua tac gia [Schapire, 1990] dwa ra mét chirng minh rang nhitng mé hinh
yéu c6 thé duoc phét trién thanh mé hinh manh. Trong thuc té, viéc tim kiém ra cac
mo hinh manh thuong kha khoé, tuy nhién dé tim ra cac mo hinh yéu c6 I& dé hon.
Do vay, thuc nghiém nay cé 18 dd mo ra mot hudng di day hira hen cho viéc tao ra
cac md hinh manh tir phuong phap két hop cac mé hinh.
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Hinh 4. Mot thuc nghiém chang minh caa Hasen v? Salamon: Két hop thi

thuong tot hon mo hinh don tot nhat.

NGi chung, mot phuwong phap két hop dugc tao thanh tir hai budc. Budc
mot, tao ra cac mo hinh co so. Buéc hai, két hop ching lai. Dé tao ra mot
phuong phap lai tbt thi cac mé hinh co s can dwoc xay dung cang chinh xac,
cang da dang cang tét.

2.2. Panh gia hiéu qua cia phwong phap lai ghép
cac mo hinh

KDD-Cup® 1a cudc thi khai pha dix liéu néi tiéng. Ké tir nim 1997, hang nim,
cudc thi nay té chac va thu hit nhiéu sy quan tam cua cac doi khai pha dix liéu trén
toan thé gigi. Cac bai toan trong cudc thi hau hét 1a cac cha dé thyc tién nhu phat
hién xdm nhap mang (2001), du doan vi tri ctia protein va hoat dong cuia cac phéan tir
sinh hoc (2001), phat hién su tic nghén trong phdi (2006), quan ly méi quan hé
khach hang (2009), khai pha dit liéu gi4o duc (2010), hé tu van am nhac (2011), ....
Trong cac cudc thi KDD-Cup vira qua, trong sé cac k§ thuat khac nhau duoc st
dung trong cac giai phap, cac phwong phép lai ghép c4c mo hinh da gy nhiéu cha y
nhat va gianh chién thiang trong hau hét cac cudc dua. Vi du, KDD-Cups trong 3
niam (2009-2011), nhitng nguoi chién thang ¢ vi tri thir nhat va vi tri thi hai déu sir
dung phuong phap lai ghép, két hop mé hinh.

Mot cudc thi noi tiéng khac, NetFlix Prize” duoc td chic boi DVD truc tuyén
nham tim kiém cai thién d6 chinh xéac cua céc dy doan vé sb lwong ngudi sé thich
mot bo phim dua trén so thich caa ho. Néu mot doi tham gia cai thién thuat toan

Shttp://www.sigkdd.org/kddcup/.
"http://www.netflixprize.com/.
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riéng cua Netflix do chinh xac tang 1én 10% thi sé gianh dwoc giai thuong tri gia
1,000,000 USD. Vao 21/9/2009, Nexflix da trao giai 1,000,000 USD cho doi
BellKor’s Pragatic Chaos, giai phap cua ho dua trén sy két hop cua nhiéu bo phan
l6p bao gdbm cac md hinh nhan té bat d6i xung (anymetric factor model), mé hinh
hoi quy, hoc may Boltzmann dugc han ché (restricted Boltzmann machines), ma
tran thira (matrix factorization), k ngudi lang giéng gan nhat (K-NN), ...

Ngoai nhirng két qua 4n tuong trong cudc thi, phuong phap lai két hop cac md
hinh ciing d3 duoc &p dung mot cach thanh cdng cho nhiéu nhiém vu thuc tién da
dang. Pay 1a mot phuong phép rat hitu ich trong cac bai toan sir dung k¥ thuat hoc.

Nam 2000, Huang cuing cong su [20] da thiét ké mét kién tric lai cho bai toan
nhan dién khudn mit nguoi tu thé bat bién, dic biét 1a nhan dién cac khudn mit véi
phép quay sau. Y tuéng co ban 1a két hop mot lwong cac mang xoian dugc Xem cu
thé véi mot mo dun két hop duogc thiét ké dic biét. Trai nguoc véi nhiing ki thuat
thong thuong yéu cau dau vao 1a thdng tin cua tu thé, khung lam viéc nay khéng
y&u cau thdng tin vé tu thé, n6 tham tri c¢d thé dua ra cac udce tinh tu thé cho két qua
nhan dién. Huang cuing cong su b&o céo rang khung 1am viéc nay tham tri vuot troi
so vai cac ky thuat thong thuong. Ngay sau do, nam 2001 Li cung cong su [26]
cling da str dung phuong phap twong tu dé &p dung cho bai toan nhan dién khudn
mat ngudi da cam xUc.

Thém nira, phuong phap lai ghép cac mé hinh con dugc danh gia cao cho viéc
mo ta cac bai toan bao mat may tinh boi mdi hanh dong thuc thi trén hé thng may
tinh ¢6 thé dugc quan sat & nhidu muc do trir twong va cac thdng tin lién quan co thé
dugc thu thap tir nhiéu ngudn théng tin [27]. Giacinto cing cong su di 4p dung
phuong phap lai ghép cac mé hinh vao viéc phat hién xa&m nhap [30][31]. Giacinto
cho riang khi phat hién xac tan cong di biét, phuong phap nay cho hiéu qua rét tot.

2.3. Bagging - Ky thuat nang cao do chinh xac cia
phwong phap lai ghép cac mé hinh trong bai
toan phan lop

Boosting va bagging la hai trong sé nhitng tiép can gan day cho phép nang cao do

chinh xéc cua cac giai thuat phan 16p. O phan nay, tdi md ta ki hon vé phuong phap

bagging — phuong phap dugc sir dung trong luan van ctia minh. Cuy thé, t6i thyuc

hién viéc ap dung phuong phap bagging trong viéc giai quyét bai toan phan 16p
nhan dién y dinh nguoi dung mua hang.
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Bagging xuat phat tir tén viét tit Bootstrap AGGregatING [Breiman, 1996]
c6 nghia 13 2 thanh phan chinh cua Bagging la Bootstrap va Aggregation. Ching ta
d3 biét rang su két hop cua cac mo hinh co sé doc 1ap sé dan t6i viéc giam dang ké
cac 16i. Boi vay, muc tiéu 1a Iy cang nhiéu md hinh co sé cang doc lap cang tét.

Bagging tao ra cac b phan Iop tir cac tap mau con ¢ hoan lai tip mau ban
dau (mau boostrap) va mot thuat toan hoc may, mdi tip mau sé tao ra mot bo phan
16p co ban. Cac bd phan 16p s& dugc két hop bang phuong phap biéu quyét theo sb
doéng — phuong phap Voting. Tac 1a khi ¢ mét vi du can dugc phan 16p, mdi bo
phan I6p s& cho ra mot két qua. Va két qua nao xuat hién nhiéu nhat s& dugc lay lam
két qua cua bo két hop.

Cu thé: Bagging tao ra N tap huan luyén duoc chon c6 lap tur tap di liéu huan
luyén ban dau. Trong d6 cac vi du huan luyén c6 thé duoc chon hon mét lan hoic
khong dugc chon 1an nao. Tur mdi tap huan luyén méi, Bagging cho chay véi mot
thuat toan hoc may Ly dé sinh ra M bd phan loai co ban hm. Khi c6 mét vi du phan
l6p mai, két qua caa bo két hop s& 1a két qua nhan duoc nhiéu nhat khi chay M bo
phan 16p co ban. Thuat toan tiéu biéu cho k¥ thuat nay 1a Random Forest. Hinh vé&
bén dudi mo ta vé phuong phap Bagging.
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Tapduliéu
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Méhinh 1

Hinh 5. Hinh anh vé phuong phap Bagging.

2.4. Phwong phap suy luan cac mo hinh trong viéc
gial quyét bai toan phan lép va y twéng ap dung
Phuong phap suy luan cac md hinh tir 1au di nhan dwoc nhidu quan tam tir cong
dong nghién ctru. C6 kha nhiéu tac gia da sir dung phuong phap nay cho cac nghién

ctu nham giai quyét va cai thién chat lwong bai toan cua ho, chiang han
[29][30][31][35]

Lién quan téi viéc 4p dung phuong phap suy luan (két hop) cho bai toan
phan 16p, nhom céc tac gia Wei Wu, Zheng Liu va Yan He da st dung phuong
phap nay cho bai toan phan loai I5i cua duong 6ng xir 1y nuwéc thai mot cach tu
dong [44]. Trong cbng trinh nay, nhdm tac gia da chirng minh tinh hiéu qua cua
viéc sir dung phuong phap két hop bén md hinh: AdaBoost, Rirng ngiu nhién
(Random Forest), Rirng xoay (Rotation Forest), va RotBoost trong bai toan phat
hién ty dong 16i co thé thay thé sirc nguai. Michiel van Wezel ciing cong su [45]
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dua ra cach cai thién bai todn du doan trong cac lua chon cua khach hang su
dung phuong phap lai ghép. Sajid Yousuf Bhat cung cong su [42] thi sir dung
phuong phap nay cho bai toan phat hién thu rac. Trong bai bdo nay, tdc gia danh
gia viéc thuc hién mot sé phuong phap hoc két hop sir dung dic diém cau tric
dua vao ndi dung cia thu nham phat hién thu rac trén cac trang mang xa hoi truc
tuyén. C4c tac gia danh gia hiéu suét cia ba bo phan loai bao gom J48 (cay quyét
dinh), IBK (k-NN sir dung k = 5 hang x6m gan nhat), va NaiveBayes sau d6 st
dung céc k¥ thuat bagging, boosting va stacking dé danh gia hiéu qua. David
Optiz cung cong su [40] ciing da dwa ra nhan dinh vé hiéu qua cua viéc st dung
két hop cac bo phan 16p ludn tét hon chi sir dung mot bo phan I6p duy nhat.
Trong bai bao, tac gia da danh gia hai ky thuat Bagging va Boosting trén 23 bo
dit liéu str dung két hop hai giai thuat phan 16p mang than kinh va cay quyét
dinh. Két qua cho thay rang Bagging hau nhu luén ludén chinh xic hon mét bo
phan 16p don va n6 d6i khi chinh xac hon Boosting. Mat khac, Boosting c6 thé
tao ra cac két hop it chinh xac hon mot bo phan 16p don—cu thé 1a st dung mang
than kinh. Ngoai ra, tic gia ciing nhan dinh ring, hiéu qua cua cac phuwong phap
Boosting con phu thudc vao dic diém cua bo dir liéu duoc kiém tra. Ciing sir
dung phuong phap nay cho bai toan phat hién ¥ dinh nhung trén mot mién linh
vuc khac 1a trinh duyét Web, Alejandro Figueroa cing cong su [35] dé xuat su
dung 3 hudng két hop khac nhau: Két hop thuong, Két hop huéng ngir nghia,
Két hop hudng d6 dai cho kho dir liéu truy van Web AOL chira khoang 21 triéu
truy van tir 650.000 ngudi dung tim kiém. Panh gia két qua thu duoc, cac tac gia
nhan xét rang viéc két hop cac bo phan loai hd tro rat nhiéu trong viéc cai thién
chat lugng bai toan xac dinh y dinh ngudi dung.

2.5. Tém tit chwong 2

Trong chuwong nay, luan vin di giéi thiéu khai quat vé phuong phap lai ghép cac
mé hinh va k¥ thuat Bagging nham cai thién chat lwong cta phuong phap. Luan vin
cling trinh bay mot s6 cong trinh da ap dung phuong phap lai ghép nham giai quyét
bai toan phan 16p dir ligu.

Tur nhitng ching minh va cac phuwong phap thuc hién, t6i da nghién ctru va dé
Xuit mot md hinh nham cai thién chat lugng bai todn nhan dién, phat hién y dinh
mua hang cua ngudi dung trén mang x& hoi Facebook sir dung két hop ba phuong
phap SVM — KNN- MaxEnt.
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Trong chuong tiép theo, luan vin s& gigi thiéu mé hinh dé xuat giai quyét bai
toan va cac budc cu thé.



28
Chwong 3. M0 hinh va thwc nghiém

3.1. Tw twéng dé xuat mo hinh

Bai toan phat hién y dinh mua hang caa nguoi ding thuc chat 1 viéc giai quyét bai
toan phan 16p sir dung két hop nhiéu mé hinh phan Iép. Phan 16p (hay phan loai) la
mét tién trinh xir Iy nham xép cac mau dir liéu hay cac dbi teong vao mot trong cac
I6p da duoc dinh nghia trudc.

Céc thuat toan phan 16p tiéu biéu bao gém nhu mang xoin (Neural Network),
cay quyét dinh (Decision Tree), suy luan gop (Joint Inference), mang Beyesian, may
vector hd trg (Support Vector Machine - SVM), K nguoi lang giéng gan nhat (K-
NN), ... Trong cong trinh nay, toi dé xuat moét giai phap nham tap trung vao cai
thién chat luong bai toan dua trén dir liéu Facebook str dung két hop ba thuat toan
phan 16p tiéu biéu SVM — KNN — MaxEnt. Tu tuéong xay dung mo hinh dé xuat
xoay quanh nhitng khia canh sau:

— V& mit dir liéu: Cong trinh dé xuat sir dung nguon dir lidu 1a cac bai viét,
cac binh luan cua nguoi dung trong cac trang ban hang cua mang x& hoi
Facebook boi nguyén nhan:

o Thi nhdt 1a di ligu I6n: Theo thong ké, Facebook duoc coi 1a mot
trong cac mang xa hoi duoc sir dung phd bién nhat trén thé gioi.
Thong thudng, ngudi dungchia sé trang thai, cam xdc va tan gau véi
Moi nguoi qua cac bai dang, binh luan cua ho. Nhung trong khoang 5
nam trd lai day ké tir khi kinh doanh trén Facebook xuét hién, nguoi
ding truy cap facebook khong chi dé ndi chuyén, chia sé cam xic ma
ho con sir dung mang x& hoi nay nhu mot kénh mua sim. Ho c6 thé
dang tai, tim kiém, mua ban, trao d6i hang hda, san pham hay dich vu
qua trang ca nhan, nhom (group) hoac cac trang ban hang (fanpage),
do d6 thong tintrén mang x& hoi nay s& nhanh chéng, kip thoi. Bong
thoi, hién tai s6 nguoi dung Viét Nam sir dung mang xa hoi Facebook
da 1én t&i hon 37 triéu ngudi dung (So véi cung thoi gian nam 2015 da
ting 1én 7 triéu nguoi dung), diéu nay dong nghia véi viéc di lidu trén
Facebook Ia rat 16n va luén nong héi. Tuy nhién, van dé khé khan gap
phai khi sir dung dir liéu trén Facebook d6 1a viéc chuan hoa dir liéu.
Cu thé, véi mdi ngudi dung ho s& ¢6 cach st dung, dién ta tir ngi
khac nhau theo phong céch va so thich ctaa ho. Do vay, viéc gap phai
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cac bai viét, binh luan gip van dé vé tir viét tat, tir 16ng, hashtag, ... 1a
diéu d& thiy. Ngoai ra, mot han ché khac khi sir dung dit liéu trén
Facebook dé 1a viéc thong tin bi nhiéu. Bén dudi 1amot binh luan chua
duogc chuan hda cua nguoi dung: “do ndy bao tién 1 chiéc viy”.
Truong hop ndy sé rat kho dé nhan dién ra y dinh cua ho.

ﬁoi." 1,3K Theao trinh tw théri gian ™
14 Iwrgt chia sé

Xem thém 13 binh ludn kKhac

& Ngd Thi Ni Hong Ngd Mi Hong
Thich - Tra I

g% Hang Nguyen Ao ndy bao tign 1 chjéc viy
g Thich - Tra Idvi
§ TOCiBclick vao anh tifng chiéc mét s& cd gia trong phan cmt day a
Thich - Tra 1&i

.
i
2

Hinh 6. Mot vi du vé dit liéu chwa chuan héa

o The hai la di liéu rdt da dang va phong phi: Theo nhu thong ké, hién
tai Facebook Viét Nam c6 khoang hon 350.000 trang ban hang c6 tan
Suit truy cap thudng xuyén va 6n dinh véi nhiéu chang loai mat hang
da dang, c6 nhitng trang ban hang c6 sé luong ngudi theo ddi/yéu
thich 1én dén hang triéu nguoi. Trung binh, ctr mdi bai ding s& c6
khoang hon 50 lugt binh luan bao gom nhiing binh luan mang théng
tin, y dinh mua hang va khong cé y dinh gi. Boi ly do nay ma dir liéu
duogc thu thap tir nhitng trang ban hang 1a ngudn tai nguyén vé cling
phong phi va c6 ich cho bai toan phat hién y dinh nguoi dung

o Trang (Page) mo hon la Nhom (Group): Facebook c6 2 loai kénh
marketing la Trang - Fanpage va Nhom - Group. Nhom duoc xay
dung cho cong dong cua cac c& nhan cd cung so thich, clng quan
diém, cing dam mé, chia sé y tuang, chia sé y kién, chia sé loi ich
chung, noi dé thao luan ban tan giira cac thanh vién... . Tuy nhién,
nhém cé 2 loai la Nhom doéng (private group) va Nhom ma (public
group). Néu Nhém me, nd s& ¢ vai trd gan gidng nhu mot trang
fanpage. Néu 1a Nhém dong, Nhém s& ¢ mot nguodi Admin dong vai
trd 1a chu cia Nhdm, néu ban muén tham gia hay dang bai viét s& phai
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qua kiém duyét caa Admin va chi ai tham gia vao Nhém mai c6 thé
xem duoc bai diang, cac binh luan hay cac hoat dong cia Nhom. Mot
han ché cia Nhém d6 1a thanh vién trong Nhom cé thé 12 yéu thich,
dam mé thuc su, tham gia Nhém mot cach cha dong hoac khéng quan
tAm toi hoat dong Nhém nhung van nim trong Nhom nay bai ho ¢6
thé bi cho vao Nhém béi mét ngudi khac. Nguoc lai, Trang thi mo
hon rat nhiéu so véi nhém. Chi can nhé dia chi Trang 1a bat c ai
cling co thé truy cap. Vi Trang 1a cong khai nén duoc hién thi cho
cdng cu tim kiém bao gém cac bai viét, hinh anh cua ban, va video ma
Trang chia sé. T4t ca moi ngudi trén Facebook, cd thé két ndi véi céc
trang bang cach tré thanh mot fan hAm mo va sau d6 nhan duoc théng
tin cap nhat cua ho trong dong tin tic cta chinh nguoi d6 va tuong tac
V6i ho. Mot wu diém nita cta Trang d6 13, khi mot nguoi dung tro
thanh mot fan hdm mo cua 1 Trang, théng tin nay sé dugc hién [én
trén dong tin tc cua tat ca ban bé cua ngudi d6, do vay, bat ctr ai néu
c6 chung so thich hay méi quan tim ciing c6 thé trg thanh fan ham

mo.
Van Anh, Lynk Chuzz va 4 nguwiri khac Babyhop
H Babyhop 3 anh va 4 video il Thich Trang

HOAT NHAT 1r150K
HNHUNG. ..

Hinh 7. M6t vi du vé tinh mé cua Trang.

Mot van dé khac c6 thé tam coi 12 mot kho khin cua t6i trong qué trinh trich
Xuat dit liéu, d6 1a trén mang xa hoi Facebook ¢ rat nhiéu cac Trang véi nhiéu chu
dé khéac nhau: Mua ban, Hoc tap, Stc Khoe, Lam dep, ... nén dé c6 thé thu thap
duoc cac Trang thudc chu d&é mua ban, toi phai truy van dit liéu dya trén tap danh
sach cac tir khoa la cac san pham, mat hang lién quan dén cha dé ma luan van quan
tam. Vi du: xit khoang Caudalie, chan véay xoe, that lung, dong ho, 4o so mi, ...
Viéc xay dung mot tap cac danh sach chira day du cac tir khda vé tit ca céc loai
hang trén Trang la hoan toan khdng thé, bai vay ma viéc thu thap duoc tat ca cac
Trang ban hang dé lay duoc da dang céc binh luan phuc vu cho dit liéu hoc sé& dirng
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lai & mot gigi han nhit dinh do vay, viéc du doan ¥ dinh ngudi dung cé thé s&
khong thé bao phu hét dix liéu cua tit ca cac Trang.

- Thi hai, vé quéa trinh phat hién y dinh nguwdi dung trén cac trang ban
hang: Dé tap trung vao viéc phat hién ¥ dinh ngudi dung mua hang, tu
nhitng dit liéu da duoc thu thapla cac bai viét cua céc trang ban hang, tdi thuc
hién mot budc tién xir Iy nham loc ra nhitng bai viét ban hang. Bai trong mot
trang ban hang s& cd nhirng bai viét ban hang va bai viét khéng ban hang.
Pay la mot bai todn phan 16p nhi phén, tdi sir dung ba mé hinh phan I6p nhu
da gigi thiéu nham tim ra duoc bai viét mong mudn. T nhitng bai viét nay
d6 toi thu 1ay nhitng binh luan thuc sy lién quan dén cha dé luan van, tranh
nhidu dir liéu. Sau d6, cac tai liéu lai mot 1an nira dwoc phan 16p dé tim ra
duoc y dinh tiém an bén trong.

3.2. M6 hinh dé xuat

Trong luan vin ciia minh, t6i tién hanh két hop ba thuat toan twong duong ba
md hinh phan Iop tiéu biéu la: Support Vector Machine (SVM), K — Nearest
Neighbors (KNN) va Maximum Entropy Model (MaxEnt) sau do st dung k¥ thuat
Bagging di duoc miéu ta trong phan trudce dé tao ra bo phan 16p tét nhat.

Cong trinh nghién ctu naydé xuat mé hinhnham giai quyét bai toan phét hién
y dinh hanh vi nguoi dung trén mang x& hoi Facebook. M6 hinh nhu anh minh hoa
bén dudi cd 03 budc chinh:

- Buoac 1: Thu thap di liéu
- Budc 2: Phan loai bai viét

- Budc 3: Phén tich va phéat hién y dinh
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Buée 1: Thu thipditliéu

¥

dinhnguoidungmuaha
ng

< Tiégnxirly >
l Phanloai y dinh
Phanloaibaiviét

SaIvIEE SalvIEE SalVIEE — Génnhansanphim
banhang banhang banhang

Buére 2: Tignxirlydirliéu Binde 3: Phithidn y dnh |

Hinh 8. M6 hinh dé xuét
Chi tiét v& cac budc trong md hinh d& xuat s& duoc trinh bay chi tiét trong cac
phan bén dudi.
3.2.1.Thu thap dir liéu
Trong budc nay, téi cd hai nhiém vu chinh:
- Nhiém vau 1: Thu thap céac trang ban hang.
o Toi sir dung danh s&ch chira c4c tir khéa san pham, dich vy, ... dé tim
kiém cac Trang ban hang twong ung. Bén duéi 1a mot vi du vé cay san

pham dugc xay dung tir tir khda san pham nham phuc vy cho bai toan
phan loai bai viét.
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Danh muc Muc con 2
sin pham

Vay duoica
bam, vay
Thoi trang ni¥ Vay xoe

Ao somi

Thoi trang Ao .
Aorotval

Ao thun
Ao i
Thoi trangnam Ao body

‘ Quan tiy
Quan .
Quan jean
Hinh 9. Vi du vé cay danh muc san pham.

Cu thé, tdi truy van tén cac san pham sir dung tinh ning tim kiém cua
Facebook, chi lva chon lay nhitng Trang cé nhiéu fan hAm mé va hoat déng 6n dinh
trong khoang thoi gian hién tai.

@ Trang
_ VAY EMY
((jﬂz(g Quan a0

i Muangay e Thich

161.002 thich didu ndy
Nhifng ngui cling thich Thé Trang Bep Mién Ché, Thoi Trang

_ TTduong An, Minh L& Nh3 va 8 nguéri ban khac thich trang nay

| -
lh 3 Vay B Giritinnhan | i Thich

g' { Quan o
1
Vay Dep Sai Gon B Giritinnhan | i Thich

@'@ @eﬂ Dién vién/Dao dién

303.116 thich digu nay

47 832 thich didu nay
Chii Chan, Bli Binh va 2 ngur&ri ban khac thich trang nay

SAIGON Bui Thi HongHue, Le Huong va 10 ngwéi ban khac thich trang nay
Vay Angel i Muangay e Thich
Quan a0
4 . A .
1 L/ 23.009 thich diéu nay
L

Nhifng nguei cling thich Vay dep ha noi, SHOP THOI TRANG T...
Hinh 10. Hinh anh vé qué trinh thu thap Trang ban hang

- Nhiém vu 2: Trong danh sach Trang ban hang thu duoc, toi lya chon ngau
nhién cac Trang bit ky va thu thap noi dung cac bai ding, binh luan
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(comment) caa nd. Bé thuc hién dugc nhiém vu nay, toi st dung cong cu

Facebook Graph API
Ba3 - {
aad "id": "1855975744548283_1855982961314448",
885 "postId": "18559787445482@83",
886 "actorProfileId": "leee23132268513",
Ba7 "actorProfileDisplayMame": “"Hai vén",
508 "content™: "Ao bn b",
faisle] "commentTime": 1476423773084,
218 I
811 - {
812 "id": "1B5597874454B8283 1855985564647521",
813 "postId": "1B55978744648203",
814 "actorProfileId”: "1@ee03857448765",
815 "actorProfileDisplayName": "Tuyet Tuyet Ngo®,
816 "content": "Shop inbox minh xin cai gia!",
817 "commentTime": 1476424452009
818 1,
819 - {
828 "id": "1855978744648283_1856132781299466™,
821 "postId": "1B559787446548283",
822 "actorProfileId": "leees4925581213",
823 "actorProfileDisplayName": “Thuy Duong"”,
824 "content": "Bn chi oi cd dé lai cho e 1 cédi",
825 "commentTime": 1476444802089
826 1,

Hinh 11. Hinh anh v& qua trinh thu thap dit liéu sir dung Facebook Graph API
3.2.2.Tién xir ly dir liéu

Nham han ché muc téi da dir liéu nhiéu trong tap dit liéu caa minh, toi
thuc hién phan 16p cho cac bai viét thanh hai loai: Bai viét ban hang va bai viét

khong ban hang.
< Tien xt Iy >

“IIHH%IHH%I%HIH%II"
Bai viét Bai viét Bai viét
ban hang ban hang ban hang
Budc 2: Tién xtr Iy dit liéu

Hinh 12. Buéc 2: Tién xu ly dit liéu
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Trong buéc ndy, tdi st dung ba md hinh phan lép da dwgc dé cap ¢ cac
chuong truéc dé thu lay nhitng bai viét ban hang cho nhiém vu tiép theo. Bai,
nhitng bai viét khong ban hang thi lwong ngudi dung binh luan mua hang rat it va
hau nhu 14 khong c6. Sau khi thu thap va phan 16p di liéu bai dang, tién hanh gan
nhan san pham cho céac bai ding ban hang dua trén cay danh muyc san pham da dugc
xay dung.

Vi du:

- Bai viét 1: “Sang nay shop vira vé 16 qudn legging uniqlo xin dét ting dwong
kim miii chi. Hang cua uniglo thi moi nguwoi khdi phdi lo vé dé bén roi nhé.
Duing vai nam co khi mon méng ma khong sut chi'y a. Hihihi. Gia 230k/bé.
Si ib dé dwoc gid tot ¢.” s& dugc nhan dién 1a bai viét ban hang.

- Bai viét 2: “HOém nay lgnh qua moi nguoi a. Moi ca nha cung Mint nghe
nhac nha. HO6m nay mat troi, chi nam dn bap rang bo va nghe nhac thoi y.”
S& duoc nhan dién 1a bai viét khdng ban hang.

3.2.3.Phan tich va phat hién y dinh

Y dinh nguoi dung

mua hang

Phan loai y dinh

Gan nhin san pham

I~I

Buwéc 3: Phat hién y dinh |

Hinh 13.Hinh anh vé qua trinh phan tich va phét hién y dinh nguoi ding.
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Sau khi d3 c6 cac bai viét ban hang, toi thu thap cac binh luan cua céc bai viét
twong tng va phat hién y dinh mua hang cta nguoi dung trong cac binh luan nay.
Truéc khi tién hanh qué trinh phat hién y dinh, toi xay dung dinh nghia vé mic do y
dinh cua nguoi dung. Y dinh nguoi dung c6 thé chia 1am 4 loai: Chic chin mua
hang; dang c6 nhu cau, néu cd sin hang s& mua ngay; c6 nhu cdu nhung chua thuc

su can mua va khong c6 y dinh.

- Logi 1 — Chdc chdn mua: Céc binh luan s& I c&c cau tran thuat chira céc tir

khoa nhur: 13y, ship cho, ban cho, ib gi4, inbox, ....

- Logi 2 — Pang cé nhu cdu, néu c6 hang sé mua lubn: Loai nay thuong la
cac cau chuaa tir khoa nhu: vira khéng, con khdng, gia gio bao nhiéu, ...

- Logi 3 — C6 nhu cdu nhung chwa thuc sw can: Céc binh luan cua loai y
dinh nay s& c6 thé 1a: chim, hong gia, dat gach, X tam, dep qua, made in, ...

- Logi 4 — khéng cé ¥ dinh: Binh luan s& chua tir khoa nhu: dep nhung dat,
cling binh thuong, tam, Xau, ...

3.3. Cac do do danh gia

Hau hét cac hé thdng st dung do chinh xac, do hdi tuong, d6 do F-score (F1) dé
tinh hiéu nang mo6 hinh hoc may, ching t6i hudng tdi ciing st dung nhitng do do
chuan nay, cu thé:

e D¢ hoi tweng (Recall): S y dinh duoc hé théng da nhan dang ding / Tong

s6 ¥ dinh dung chta trong vin ban dau vao.

e D¢ chinh xac (Precision): S6 y dinh dugc hé théng nhan dang dung / Tong

s6 ¥ dinh duoc xac dinh boi hé théng.

e F-score (F1): Do do hai hoa giira do chinh xac va do hoi twong.

2 % Precision x Recall
Precision + Recall

Cong thuc: Fy =

Phuong phéap thuong duoc si dung dé danh gia 1a kiém thiz chéo (cross
validation). Phuong phap nay tién hanh chia ngau nhién tap di liéu thanh N phan
bang nhau, m&i mot thuc nghiém sé tién hanh hoc trén N-1 phan va danh gia mo
hinh hoc trén phan con lai. Két qua cudi cing s& dugc théng ké tir N thuc
nghiém & trén.
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3.4. Két qua thuc nghiém va danh gia

Dua vao mé hinh dé xuét & phan trén, luan vin tién hanh thuc nghiém viéc phat
hién y dinh mua hang cua nguoi dung trén cac Trang ban hang dua vao binh luan
cua ho. Bé 1am rd mo hinh dé xuét ciing nhu 3 pha chinh trong mé hinh, di liéu
thuc nghiém duoc tién hanh xay dung trong trén khoang thoi gian 3 thang, tir ngay
01/01/2016 dén ngay 01/03/2016

3.4.1.Méi trwong thuc nghiém

Céc théng sé phan ciing cua hé thong cai dat thir nghiém phuong phap dugc
thuc hién thé hién trong bang sau day:

Bang 4. Méi truong thuc nghiém

Thanh phan Chi s6
Bo vi xu ly Intel Core i13-3110M 2.53GHz
Bo nha trong 2.00G
Bo nhd ngoai 320GB
Hé diéu hanh Windows 7 Ultimate

Céc phan mém, cong cu duoc sir dung:
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Bang 5. Bang tén cac phan mém duoc sur dung.

STT Tén phan mém Nguén
1 Facebook Graph APl  https://developers.facebook.com/tools/explorer
2 Eclipse-SDK http://www.eclipse.org/downloads
3 Liblinear http://www.csie.ntu.edu.tw/~cjlin/liblinear/
4 JDK 1.8 http://www.oracle.com/technetwork/java/javase
/downloads/jdk8-downloads-2133151.html
5 OpenNLP https://opennlp.apache.org/
6 LuaText 1.0 https://www.latex-project.org/
Bang 6. Bang danh sach cac module trong thuc nghiém.
STT Goi chinh Muc dich

1 org.sonat.analysis.classify Cac Iép thuc huan luyén, kiém thir va thuc thi
c4c thanh phan xac dinh y dinh:

- CommentClassifier.java

- CommentModelCrossValidator.java
- CommentTrainer.java

- PostClassifier.java

- PostModelCrossValidator.java

- PostTrainer.java

2 org.sonat.analysis.feature  Cac dic trung str dung trong qua trinh phan 16p:
Bigram, bow, length, regex, trigram

3 org.sonat.analysis.classify Chura céac class la cac ky thuat phan l6p Maxent,
SVM, Bagging:

- MaxentClassification.java
- SVMClassification.java
- KNNClassification.java
- BaggingEnsemble.java
4 org.sonat.analysis.visp Cong cu xir ly ngén ngir nhu tach cau, tach tur...

5 Resources Luu cac mo hinh phan loai van ban



https://developers.facebook.com/tools/explorer
http://www.eclipse.org/downloads
http://www.csie.ntu.edu.tw/~cjlin/liblinear/
http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html
http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html
https://opennlp.apache.org/
https://www.latex-project.org/
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3.4.2.Dir liéu huan luyén bai viét

Nhu d3 miéu ta trong phan mé hinh dé& xuat, dix liéu dwoc thu thap vé 1a
cac trang ban hang chua céc bai viét ban hang hoic khong ban hang. Trong phan
nay, toi thuc hién xay dyng tap di liéu huan luyén cho muc dich phan loai cac
bai viét. Muyc dich cua viéc ndy nhim nang cao chat lwgng cac binh luan chua
cac y dinh trong cac bai viét.

Dau tién, t6i thuc hién xay dung tap danh séch cac san pham véi muc tiéu
cang da dang cang tét. Dit liéu nay sau d6 s& duoc st dung dé truy van lay céc
Trang ban hang. Nhitng tir khoa vé sb luong san pham bao gom 814 tir vé céc chu
dé: noi that gia dinh, thoi trang may mac, my pham, thiét bi dién tir, thuc pham. DBé
thu thap danh sach céc Trang ban hang, t6i truy cap mién trang mang xa hoi
Facebook: https://www.facebook.com va sir dung tinh ning tim kiém nang cao dé

tim ra cac Trang ban hang tir danh séch két qua tra vé. Két qua thu dugc 350.000
Trang ban hang.

Tiép theo, tap trung vao dinh nghia cac bai viét ban hang la cac bai viét chira
tén cac san pham do vay ma tir nhitng t&n san pham da thu thap, toi thuc hién xay
dung cay danh muc san pham nham phat hién ra nhiéu hon cac bai viét ban hang.

Aocongsd

-

Aorétvai

Hinh 14. Vi du vé cay danh muc san pham.

Aotrévai Aomuadéi

Théng ké dir liéu bai viét theo hai I6p dugc biéu dién trong bang bén dudi:
Bang 7. Bang thong ké s6 lwong dix liéu bai viét phan 1op.

S6 lwong san pham  Bai viét ban hang Bai viét khdng ban hang Tong

814 9.264 3.924 13.188



https://www.facebook.com/
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3.4.3.Dir liéu phan loai y dinh trong binh luan

Nhu d3 nhéc t6i trong phan mé ta cac budc cua mo hinh dé xuét, toi s& sir dung tap
dit liéu chta cac truong hop c6 thé xay ra trong cac binh luin ciing nhu danh sach
cac mirc d6 mua sim twong &ng.

Vi du:

- Theo muc d6 chic chin chira y dinh mua hang cta nguoi dung: “Cho minh
hai hop che véng toi dia chi 112 Xuan Thay. SPT minh la: 01651651656”

- Theo mirc do dang c6 nhu ciu, c6 ¥ dinh mua néu c6 san hang: “Thich_qué
ma hét hang, shop oi, khi ndo hang lai vé nira a? Giiz cho minh mét chiéc

mau den size xs nhé.”

- Theo muc d6 c6 nhu cau nhung chua can mua ngay: “Chdm, chd khi nao c6

luong s€ qua muac.”

Sau khi 4p dung mutrc ¢6 mua sam cua ngudi ding, toi théng ké dix lidu y dinh trong
y kién theo 2 16p nhu sau

Bang 8. Bang thong ké sb lugng dir liéu ¥ dinh trong binh luan.

Binh luan ¢6 y dinh  Binh luian khéng cé y dinh Tong

23.181 11.788 34.969

3.5. Thuc nghiém danh gia moé hinh phan lép

Trong hé théng cua minh, tdi tién hanh phan loai cac bai viét ban hang va phan
loai ¥ dinh trong y kién cta c4 nhan. Céc bai viét s& duogc tién hanh phan loai bai
viét c6 phai c6 ndi dung ban hang hay khéng, néu mot bai viét co lién quan dén ban
hang s& thuc hién ldy cac y kién binh luan trong bai viét 6 tién hanh phan loai xem
O chtra y dinh mua hang hay khéng.

Céc thuc nghiém danh gid mo hinh sir dung phwong phap kiém thir chéo 10
folds (10-folds cross validation) nghia 1a chia 1am 10 phan bang nhau, lan luot huan
luyén 9 phan dé danh gia 1 phan sau d6 sir dung d6 do di duoc néu trude do.
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Luan van so sanh danh gia hiéu qua ctaa cac phan lop riéng biét cung vai cac mo
hinh sir dung k¥ thuat lai ghép. Danh sach cac k¥ thuat duoc s dung nhu sau:
Phuong phéap K nguoi lang giéng gan nhat (KNearest Neighbors - KNN)

o Sudungthamsé K =3

o Do do tinh su twong tu 1a d6 do Cosine
Phuong phap may vector ho trg (Support Vector Machine)

o Cong cy Liblinear

o St dung tham sé L2-loss linear SVM, L1-loss linear SVM
Phuong phap cuc dai entropy (Maximum Entropy - Maxent)

o Coéng cu OpenNLP 1.6.0

o Tham s iteration = 200, cutoff= 1
Phuong phap lai ghép 3 m6 hinh str dung k¥ thuat Bagging

o St dung ky thuat ghép binh chon (voting), nhan chiém da sé s& la

nhan cudi cung cua di liéu

Duéi day 1a két qua phan 16p bai viét ban hang:

Bang 9. Bang két qua phan 16p bai viét ban hang.

P chinh xac (P) P hoi twéng (R) F1 —score
MaxEnt 92,29% 92,51% 92,40%
SVM 90,12% 89,36% 89,74%
K-NN 79,58% 83,21% 81,35%
Bagging 94,58% 91,13% 92,82%
100.00%
95.00% 53.40% 52.82%
90.00% - 89,74% —
=P
85.00% - -
=R
80.00% - — F1 - Score
75.00% - -
70.00% -

MaxEnt SVM K-NN Bagging

Hinh 15. Két qua phan 16p bai viét ban hang.

- Két qua phan 16p y dinh: C6 ¥ dinh
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Bang 10. Bang két qua phan I6p cac y dinh.

P chinh xac (P) P hdi twéng (R) F1— score
MaxEnt 83,57% 86,22% 84,87%
SVM 84,87% 86,31% 85,58%
K-NN 65,93% 72,40% 69,01%
Bagging 88,12% 86,37% 87,24%
100.00%
84,87% 85,58% 87,24%
80.00% - —
69,01%
60.00% - —  mp
40.00% - =R
F1 - Score
20.00% - —
0.00% -
MaxEnt SVM KNN Bagging

Hinh 16. Két qua phan 16p y dinh.

Nhan xét: Két hop két qua tir 2 bang 7, 8 va biéu do 16 va 17 cho thay: Véi bai
toan phan Iép cac bai viét ban hang, da phan cic mo hinh déu dat két qua tot
(khoang 90%). Trong d6 1a hai m6 hinh phan 16p MaxEnt (92,40%) va Bagging
(92,82%) trong khi hai mé hinh phan 16p con lai dwa ra d6 chinh xac thap hon la
SVM xap xi 89% va K — NN véi s6 nguoi hang xém 1a K = 3 thi dat két qua
khoang 81%. Vi bai toan phan 16p y dinh mua hang cua nguoi dung, d6 chinh xac
thap nhat van 1a mo hinh K — NN (69,01%) trong khi MaxEnt va SVM dua ra két
qua gan ngang nhau lan luot 12 84,87% va 85,58%. Pua ra két qua tot nhat van la
Bagging 87,24%.

Két qua trén cho thay bai toan phan loai y dinh ngudi ding sir dung phuong
phap lai ghép, két hop cac mé hinh thuc sy tét hon khi chi st dung mot mé hinh
phan I6p duy nhat.
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Két luan

Trong c¢6ng trinh ndy, luin vin tién hanh nghién ctu phwong phap nhim cai
thién do chinh xac cho bai toan phan I6p dit liéu, cu thé 1 cai thién d6 chinh xéc
cho bai toan nhan dién, phat hién y dinh ngudoi dung mua hang trén mang x& hoi
Facebook qua céc binh luan cua ho. Bai toan nay dugc xac dinh la mot bai toan co
do phirc tap cao va la nén tang cua nhiéu nghién ciu thyc té. Phuong phap giai
quyét cua luan van tap trung vao viéc ting cudng chat luong nham nhan dién duoc
nhiéu va chinh xé&c cac ¥ dinh nam an trong céc binh luan cua tap dit liéu dau vao.

Dwa vao cac nghién ctu vé phuong phap suy luan cac md hinh (Ensemble
Methods) bing viéc két hop cac mé hinh phan 16p quen thudc Support Vector
Machine, k — Nearest Neighbors va Maximum Entropy Model cing véi mién di
licu phong pht va rong 16n Facebook, luan vin da dwa ra mot mo hinh dé giai quyét
cho bai toan dé ra. Qua trinh thyc nghiém dat duoc két qua kha quan, cho thay tinh
dung dan cua viéc lya chon ciing nhu két hop cac phuong phéap, dong thoi hia hen
nhiéu tiém nang phat trién hoan thién.
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