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MO DAU
1. Tinh cap thiét ciia dé tai

Strc néng va do lan téa cia mang xa hoi (Social Network - SN) di va dang phét trién dir
doi va khong hé thdy diu hiéu thuyén giam. Su ting truéng nhanh chéng cia mang xa hoi da
thu hut mét luong 16n sd nha nghién ciru kham phéa va nghién ctru vé mién linh vuc rong 16n
nay.

Nhan dién, trich xuat y dinh néi chung va y dinh mua hang cua nguoi dung néi riéng da
va dang 1a mot dé tai nghién ctru thoi sy [16], du doan dugc y dinh clia nguoi dung tir nhiing
hanh vi cta ho 1a cha dé nghién ctru nhan dugc sy quan tam dac biét cac nhoém nghién clru cuia
cac tac gia Xiao Ding cung cong su [16], Fu cung cong su [15]. V&i doanh nghiép, cac nha
cung cép dich vu viée biét duoc y dinh, mong mudn cia nguoi dung s€ gitp ho cai tién t6t hon
san pham, hé thong ctia minh dé dam bao cung cap ding ndi dung khach hang can, mé rong sd
lugng nguoi dung quan tdm, quang ba thuong hi€u, hinh anh. Bén canh do, viéc phat hi¢n y
dinh nguoi dung trén mang xa hoi duge doanh nghiép, ca nhan quan tim dé dua ra nhimng tu
van dich vy, san pham phu hop. Hon thé nira, két qua cta bai toan khai thac ¥ dinh ngudi dung
c6 thé duge ung dung lam dau vao cho cac bai toan khac nhu xay dung hé tu van xa hoi dua

trén y dinh nguoi dung, du doan sé thich nguoi dung, du doan xu hudéng tuong lai, ....

2. Muc tiéu nghién ciru

Trong bai viét ctia minh, toi tap trung vao viéc nhan dién va trich xuét ra nhu ciu, mong
mudn, y dinh mua hang cta nguoi dung trén mang xa hoi tir hanh vi ctia ho. Hanh vi nguoi
dung trén mang xa hdi bao gém nhiéu hoat dong, chéng han nhu thiét 1ap cac mbi quan hé: ban
bé, gia dinh, than tugng...; ding tai hodc binh luan cac ndi dung hay thong tin; thiét 1ap nhu cau
so thich bang viéc thich (like) hodc tham gia vao cac trang (page) hodc cac nhom (group)....
Pang chi y, khong phai tat ca cAc hoat dong hay hanh vi ctia nguoi dung déu dugc thé hién rd
rang va la nguodn dir lidu, tai nguyén c6 ich. Do vay, luan vin nay tip trung vao hanh vi dang tai
bai viét va binh luan, mét trong nhitng hanh vi pho bién va thé hién r& nhat mong mudn, y dinh

clia mot ngudi ding bat ky.

Dua trén nhiing hudng tiép can da dé cap ¢ trén, trong luan van nay, toi tién hanh ap dung
phuong phap suy ludn c&¢c mé hinh vao bai toan khai thac y dinh mua hang nguoi dung trén
mang xa hdi cu thé 1a trén Facebook dua vao hanh vi dang tai va binh ludn cua ho trén céac

trang ban hang (fanpage).



TOM TAT LUAN VAN
1. TAm quan trong cia y dinh ngudi dung trén mang xa hoi

Viéc nhan dién ra nhitng ¥ dinh tir ngudi dung 1a mot yéu td quan trong cho cac nha cung cap
dich vu hay cac doanh nghiép to chirc thong qua nhitng bai viét, luot thich (Like) hay nhimng
binh luin cta ho Nelson-Field va cac dong nghiép. (2012) di cong nhan ring tiém ning cua
Facebook dat mot phan ba dan sb thé gi6i, va vi vay Facebook dang tré thanh mot cong cu
ngay cang quan trong doi véi cac nha tiép thi thong qua viéc ndm rd nhu ciu, mong mudn cia
nguoi dung hodc goi chung 1a y dinh nguoi dung. Bujega (2006) chi ra 1gi ich ctua viéc dinh
huéng tiép thi va quang cao ciia ho dén diing nhitng ngudi dung tir hanh vi, théi quen mua sam

ma ho da tung co.

Nguoi sir dung khong phai lic ndo ciing biét chinh x4c nhitng gi ho mudn. P6i khi, ho
chi biét rang ho mudn dugc gitip d& dé tim ra nhitng gi ho mudn. Picu nay s& thudc vé trach
nhiém cua cic nha tiép thi va cdc nha san xuat san pham. Facebook da tr¢ thanh mot trong
nhitng nén tang ma ngudi dung cé thé trinh bay quan diém, nhu cau, y dinh ciia ho vé san
pham, cudc song va nhimng gi trong tam tri ho. Do vay, nhiing thong tin dugc dua ra néu duoc
khai thac s€ 1a mdt kho thong tin quy bau cho cac bén lién quan. Vay, y dinh ngudi dung co
tam quan trong nhu thé nao? Theo Long Jin va cong su, y dinh, mong mudn hay nhu cau ngudi
dung trén mang xa hdi quan trong khac nhau voi cac d6i tuong Internet khac nhau & nhiéu khia
canh:

e D0i véi nha cung cip dich vu Internet (Internet Service Provider - ISP): Ho sé& biét
dugc sy phat trién cta mang xa hoi, tir d6 ho co thé co nhirng nghién ctu nham phat
trién hodc cai thién mo hinh giao thong, ludng giao tiép trén mang xa hoi chang hanh
nhu viée thiét 1ap mot hanh dong cua co so ha tang.

e Doi v6i cac nha cung cip dich vu mang xi hdi: N6 gitip ho hiéu thai d6 cua khach
hang hudng téi viéc cai thién dich vu. Hon thé nira, tir quan diém cta viée dau tu co s&
ha tang, chang han nhu nhing vi tri nao hi¢u qua chi phi nhat dé xay dung céc trung tam
dir liéu hodc cum mang ludi phan phdi ndi dung (Content Delivery Network - CDN) ¢
thé dugc khai thac dé cung cap dir liéu dugc truy cap mot cach thuong xuyén, hiéu biét,
nam dugc phan bd dia 1y va hoat dong giao thong ciia ngudi sir dung ciing 13 nhing

ngudn thong tin quan trong.



e Vi cac nha nghién ctru: Phat hién dugc y dinh ngudi dung sé€ 1a bai toan con cho cac
nghién ctru quan trong. Vi du, dé xay dung hé tu van nguoi dung, trude hét ho can phai
xéac dinh duoc ngudi dung thich gi, ngudi dung mong muén gi tir nhitng hanh vi cia ho
dé tir 46 méi c6 thé tu van cho ho theo ding huéng ho mudn. Vay thi bai toan nhan dién
hay trich xuat ra y dinh nguoi ding 1a mét trong nhiing bai toan con quan trong ciia chu
dé nay. Hay, v6i dé tai du doan tinh cach nguoi ding, dé biét duoc ngudi dung cé tinh
cach nhu nao, s thich ra sao thi ho ciing can biét duoc 13 nguoi dung thudng co nhiing
thoi quen gi, ho hay 1am gi, ho hay nghi gi va mong mudn gi. Tét ca déu lién quan dén
viéc hiéu ¥ dinh hay nhu cau ctia ngudi ding.

e Véi cac nha kinh doanh, cong ty, to chirc cung cAp san phiam, dich vu: Khi nim
dugc ¥ dinh nguoi ding, phan nao dé ho s& biét duoc vé thi hiéu nguoi dung, théng ké

duoc muc do tiéu thu hang hoa, biét va cai thién dugc chién luge kinh doanh néu can, ...
2. Dinh nghia y dinh nguoi dung

Véi timg mién Gmg dung khac nhau s& c6 nhiing dinh nghia khac nhau vé y dinh ngudi
dung. Theo Bratman (1987): “Y dinh 12 mét trang thai dai dién cho suy nghi thyc hién mot
hodc nhiéu hanh dong trong tuong lai. Y dinh bao gém nhiing hanh dong nhu ké hoach hoic
suy nghi tinh truéc. Y dinh co6 thé & trang théi rd rang — explicitly hodc tiém an/khong rd rang —
implicitly, truc tiép hodc gian tiép. Y dinh rd rang 1a mot tuyén bd rd rang va truc tiép cia
ngudi ding vé nhimng gi nguoi d6 c6 ké hoach 1am.”. Theo Zhiyuan Chen, Bing Liu va cong su
y dinh c6 hai loai 1a ¥ dinh 4n va y dinh o rang. Y dinh rd rang tirc 1a mong muén ciia ngudi
dung duoc thé hién 1 rang khong can két hop. Nhirng trudong hop y dinh két hop duogc xép vao
y dinh an. Jinpeng Wang Error! Reference source not found. da dé xuit viéc théng ké cac bai
viét ¥ dinh thanh 6 loai 13: P4 4n va Nudc Udng (Food & Drink), Du lich (Travel), Strc khoe va
Giao duc (Career & Education), Hang hoa va Dich vu (Goods & Services), Su kién va Hoat
dong (Event & Activities), cac loai khac (Trifle). Trong luan van nay, toi sé chi tap trung vao y
dinh r0 rang vé viéc mua mot san phflm/dich vu cua nguoi dung qua céc binh luan cua ho trén
cac trang ban hang cua facebook.



3. Phat biéu bai toian va mét sé kho khin thach thic

Muc dich ciia bai toan: Nhan dién duoc y dinh nguoi ding vé viéc mua mot san pham, dich

vu bat ky tir nhitng bai dang/binh luan cuaa ho.
Piu vao:
e (Cic bai dang, binh ludn trong cac trang ban hang (fanpage) trén mang xa hoi

Piu ra:
e (Cdac y dinh trong bai dang, binh luan dugc phat hién.

Khong giéng nhu cach sir dung tir ngit trong cic van ban chinh théng, tir ngit trén céc
dién dan tryuc tuyén hoac mang xa hoi duoc st dung rat thoai mai tuy theo so thich va y do cua
tac gia do vy ma viéc nhan dién hay tim ra duoc y dinh 6 rang clia ngudi dung gip kha nhiéu
kho khin. No6i chung, cac cau/tir duoc sir dung theo thé ty do cia mdi nguoi ding: bai viét,
binh ludn c6 thé qua dai hodc qua ngan, nguoi ding st dung tiéng 16ng, teen code, sai chinh ta,
cac tir viét tat, hashtags .... Thuc té 1a c6 thé duoc khai thac dé xay dung mot bd phan loai y
dinh 16 rang va y dinh an dua trén cac dir liéu da duoc gan nhan trong mat sb linh vuc va ap
dung nd vao mot mién/muyc tiéu méi ma khong can phai gan nhin cho bat ky dir liéu huin
luyén trong mién muc tiéu. Tuy nhién, nhu vay s€ lam dit li€u bi bd hep trong mat mién nao do.
Boi vdy, trong bai toan ctia minh, toi dd quyét dinh xay dung tdp dit liéu test hoan toan méi.
Chinh vi thé bai toan tim va nhan dién dugc chinh xac y dinh ciia nguoi dung trén mang xa hoi
gip kha nhiéu khé khin va thach thirc

4. Phwong phap suy ludn cdc mod hinh
Ké tir ndm 1990, phuong phéap suy luan cac mo hinh hay con duoc goi 13 phuong phéap két hop
cac md hinh da tré thanh mot chu dé néng trong cong dong nghién ciru. Nhidu tac gia, nha
nghién ctru tur nhiéu linh vuc nhu hoc may, nhan dang mau, khai pha dit liéu, mang than kinh

va théng ké da kham pha va khai thac phwong phép nay trén nhiéu khia canh khac nhau.

Trai nguoc véi cac hudng tiép can hoc thong thudng chi sir dung mot phwong phéap tir
dir liéu huan luyén, phuong phép suy luan cac md hinh s& sir dung mot tap cac phuwong phap va
két hop chung lai dé giai quyét cing mot van dé. Do vay, phuong phép suy luan cac md hinh
con duge goi 1a hé thong phan loai da phuwong phap. Bén dudi 1a hinh anh vé mot kién tric vé
két hop mo hinh.
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Hinh 1. Mot kién tric suy luan chung

Theo tac gia Zhou va cong su, mot phuong phap két hop sé chira nhiéu mé hinh duoc
goi 1a cdc mo hinh co s¢. Cac mo hinh co s& duoc xay dung tur tap dir ligu huén luyén boi mot
giai thuat hoc co s& nhu cay quyét dinh, mang X04n hay mot gidi thuat hoc nao do. Phan 16m,
cac phuong phap két hop sé sir dung duy nhat mot giai thuat hoc dé xiy dung cac mé hinh co
s dong nhat. tirc 1a cac mé hinh c6 kiéu gidng nhau s& dugc sir dung dé xay dung cac phuong
phap két hop dong nhat. Tuy nhién, c6 mot sé phuong phap st dung nhiéu giai thuat hoc (mé
hinh ¢6 kiéu khac nhau) dé xay dung cac mé hinh khong déng nhét. C6 ba cha dé dong gop nén
su bao phu cia phuong phap suy luan cac mé hinh. D6 1a: Két hop cac bd phéan 16p, két hop

cac mo hinh y€u va tron cac mo hinh manh.

Két hop cac bd phan 16p hau nhu phd bién trong cong dong nhan dién miu. Trong chi
dé nay, cac nha nghién ctru thudng 1am viéc trén cac bo phan 16p manh, sau d6 ¢ ging tao ra
cac luat két hop dé c6 duoc cac bd phan 16p két hop manh hon. Bé1 vay, trong nhiém vu trudc
hét dé thuc hién chu d& nay 1a can phai hiéu sau vé cac thiét ké va cach st dung cac luat két
hop.

Két hop cac mé hinh yéu hau hét duoc 4p dung trong cong ddng hoc may. Trong chu dé
nay, cac nha nghién ctru s& lam viéc v6i cac mé hinh yéu va cb ging thiét ké cac thuat toan dé
tang hiéu suét tir yéu 1én manh, boi vay da dan t6i su ra doi ciia nhiéu phuong phép lai cac mo
hinh nhu Boosting, Bagging, ... va cac 1y thuyét can phai dugc hiéu tai sao, nhu thé nio ma céc

mo hinh yéu c6 thé dugc ting 1én nhu viy.

Chu dé thir ba 1a pha tron cac mo hinh manh, chu dé nay thudong dugc ap dung trong

cong dong cadc mang xoan. Pha tron cac mo hinh manh, cadc nha nghién ctru can phai xem xét



t6i chién lugc chia dé tri, cb ga“ing hoc mdt hon hop cadc mo hinh tham sb va sir dung cac luat
két hop dé tim ra mot giai phap tong thé.

5. Tw twéng dé xuit md hinh
Bai toan phat hién y dinh mua hang ctia nguoi dung sir dung phuong phap két hop thuc chét 1a
viéc giai quyét bai todn phéan 16p sir dung két hop nhiéu mé hinh phan 16p. Phéan 16p (hay phan
loai) 1 mot tién trinh xir Iy nham xép cac mau dir lidu hay cac ddi tugng vao mot trong cac 16p

da dugc dinh nghia trudc.

Céc thuat toan phan 16p tiéu biéu bao gdm nhu mang xodn (Neural Network), cdy quyét
dinh (Decision Tree), suy luan gop (Joint Inference), mang Beyesian, may vector hd tro
(Support Vector Machine - SVM), K ngudi lang giéng gan nhat (K-NN), ... Trong céng trinh
nay, t0i dé xuat mot giai phap nham tap trung vao cai thién chat luong bai toan dua trén dit liéu

Facebook. Tu twong xay dung mo hinh dé xuét xoay quanh nhiing khia canh sau:

— V& mit dir liéu: Cong trinh dé xuat str dung ngudn dir lidu 1a cac bai viét, cac binh luan
cua ngudi dung trong cac trang ban hang caa mang xa hoi Facebook bai nguyén nhéan:

o Thit nhat 1a di liéu lén: Theo théng ké, Facebook duoc coi l1a mét trong cac
mang x& hoi duoc si dung pho bién nhat trén thé gidi. Thong thuong, nguoi ding
chia sé trang thai, cam xdc va tn gau véi moi ngudi qua cac bai ding, binh luan
cia ho. Nhung trong khoang 5 niam tr¢ lai day ké tir khi kinh doanh trén
Facebook xuat hién, nguoi dung truy cap facebook khong chi dé n6i chuyén, chia
sé cam xUc ma ho con s dung mang x& hoi nay nhu mot kénh mua sam. Ho ¢c6
thé dang tai, tim kiém, mua ban, trao d6i hang hoa, san pham hay dich vu qua
trang ca nhan, nhém (group) hoac céc trang ban hang (fanpage), do dé thong tin
trén mang xa hoi nay sé nhanh chong, kip thoi. Bong thoi, hién tai s6 ngudi ding
Viét Nam st dung mang x& hoi Facebook da 1én t6i hon 37 triéu nguoi dung (So
Véi cling thoi gian ndm 2015 da tang 1én 7 triéu nguoi ding), didu nay dong nghia
Vvé6i viéc dir lieu trén Facebook 12 rat 16n va ludn néng hdi. Tuy nhién, van dé kho
khan gap phai khi sir dung di liéu trén Facebook d6 1a viéc chuan héa dix liéu. Cu
thé, voi mdi ngudi dung ho s& c6 céch sir dung, dién ta tir ngir khac nhau theo
phong cach va sé thich caa ho. Do vay, viéc gap phai cac bai viét, binh luan gap
van dé vé tir viét tat, tir 16ng, hashtag, ... 13 diéu d& thay. Ngoai ra, mot han ché
khac khi str dung dir liéu trén Facebook d6 1a viéc thong tin bi nhiéu. Bén dudi la
mét binh luan chua duoc chuan héa cua ngudi dung: “4o0 ndy bao tjén 1 chjéc
vdy”. Trudng hop nay sé rat khé dé nhan dién ra y dinh cua ho.
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Hinh 1. Mot vi du vé dir liéu chua chuan hda

o Thir hai 1a di# lidu rdt da dang va phong pha: Theo nhu thdng k&, hién tai
Facebook Viét Nam c6 khoang hon 350.000 trang ban hang c6 tan suat truy cap
thudng xuyén va 6n dinh vai nhiéu chang loai mat hang da dang, c6 nhiing trang
ban hang c6 sé luong ngudi theo ddi/yéu thich 1én dén hang triéu ngudi. Trung
binh, cir mdi bai ding s& c6 khoang hon 50 luot binh luan bao gém nhitng binh
ludn mang thong tin, ¥ dinh mua hang va khong c6 y dinh gi. Boi ly do nay ma
dir liéu duoc thu thap tir nhiing trang ban hang la 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 Nhém (Group): Facebook c6 2 loai kénh marketing la
Trang - Fanpage va Nhom - Group. Nhdm duoc xay dung cho cong dong cua cac
ca nhan c6 cuing so thich, ciing quan diém, cing dam mé, chia sé ¥ tudng, chia sé
y kién, chia s¢ loi ich chung, noi dé thao luan ban tan giira cac thanh vién ... . Tuy
nhién, nhom co 2 loai 1a Nhoém dong (private group) va Nhém ma (public group).
Néu Nhém ma, n6 sé c6 vai trd gan gidng nhu mot trang fanpage. Néu la Nhém
dong, Nhom s& c6 mot ngudi Admin déng vai trd 1a chi cia Nhém, néu ban
mubn tham gia hay ding bai viét s& phai qua kiém duyét cua Admin va chi ai
tham gia vao Nhdm méi c6 thé xem duogc bai ding, cac binh luin hay cac hoat
dong cua Nhém. Mot han ché cia Nhom d6 1a thanh vién trong Nhom c6 thé la
yéu thich, dam mé thuc su, tham gia Nhom moét cach cha dong hoac khéng quan
tam toi hoat dong Nhoém nhung van nam trong Nhém nay bai ho c6 thé bi cho
vao Nhom bai mot nguoi khac. Nguogc lai, Trang thi mé hon rat nhiéu so véi
nhém. Chi can nhé dia chi Trang 1a bat ctr ai ciing co thé truy cap. Vi Trang la
cong khai nén duoc hién thi cho cong cu tim kiém bao gém céc bai viét, hinh anh
cua ban, va video ma Trang chia sé. T4t ca moi nguoi trén Facebook, co thé két



ndi vai cac trang bang cach tré thanh mot fan hdm mé va sau d6 nhan duoc thong
tin cap nhat cua ho trong dong tin tic ctia chinh nguoi do6 va tuong tac véi ho.
Mot uu diém nira cua Trang d6 13, khi mot ngudi ding tro thanh mot fan ham mo
cua 1 Trang, thong tin nay s& duoc hién Ién trén dong tin tic cua tat ca ban bé cua
ngudi d6, do vay, bat ctr ai néu c6 chung so thich hay mbi quan tam ciing c6 thé
tro thanh fan hdm mo.

Van Anh, Lynk Chuzz va 4 nguii khac Babyhop
. Babyhop 3 anh va 4 video ol Thich Trang
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Hinh 2. M6t vi du vé tinh mé cua Trang.

Mot van dé khac co thé tam coi 12 mot kho khan cua toi trong qua trinh trich xuét dir liéu,
do6 1a trén mang xa hoi Facebook co rat nhiéu cac Trang voi nhiéu chu dé khac nhau: Mua ban,
Hoc tap, Stuc Khée, Lam dep, ... nén dé co thé thu thap duoc cac Trang thudc chu dé mua ban,
t6i phai truy van dir liéu dya trén tap danh sach cac tir khoa 1a cac san pham, miat hang lién
quan dén chii & ma luan vin quan tam. Vi du: xit khoang Caudalie, chan vay xoe, that lung,
dong ho, 40 so mi, ... Viéc xay dung mot tap cac danh sach chira day du cac tir khoa vé tat ca
cac loai hang trén Trang 12 hoan toan khong thé, bai vay ma viéc thu thap duogc tat ca cac Trang
ban hang dé léy dugc da dang cac binh luan phuc vu cho dit li€u hoc s€ durng lai & mot gidi han
nhat dinh do vay, viéc du doan y dinh ngudi dung co thé s& khong thé bao phu hét dir liéu cua

tat ca cac Trang.

Qua trinh phat hién y dinh ngudi ding trén cac trang ban hang: Dé tap trung vao viéc phat
hién y dinh ngudi ding mua hang, tir nhitng dit liéu da duoc thu thap 1a cac bai viét cia cac
trang ban hang, to61 thuc hién mot budc tién xur ly nham loc ra nhirng bai viét ban hang. Boi
trong mot trang ban hang s& c6 nhitng bai viét ban hang va bai viét khong ban hang. Pay 1a mot
bai toan phan 16p nhi phan, t6i st dung ba mé hinh phan 16p nhu da gidi thiéu nham tim ra
dugc bai viét mong muén. Tir nhitng bai viét nay d6 toi thu 1ay nhing binh luan thuc su lién
quan dén chu dé luan van, tranh nhiéu dit liéu. Sau do, cac tai liéu lai mét lan nira duge phan

16p dé tim ra duoc ¥ dinh tiém 4n bén trong.
6. Mb hinh dé xuat

Trong luan vin cua minh, tdi tién hanh két hop ba thuat toan twong duong ba mé hinh
phan 16p tiéu biéu la: Support Vector Machine, K — Nearest Neighbors, Maximum Entropy



Model sau d6 sir dung ky thuat Bagging da duoc miéu ta trong phan trudc dé tao ra b phan 16p
t6t nhat.

Cong trinh nghién ctu nay d& xuat méd hinh nham giai quyét bai toan phat hién y dinh
hanh vi nguoi dung trén mang xa hoi Facebook. M6 hinh nhu anh minh hoa bén dudi cé 03
budc chinh:

- Budc 1: Thu thép dir liéu
- Budc 2: Phan loai bai viét

- Budc 3: Phéan tich va phat hién y dinh

mm
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| Bu&c2: Tién xirly dir ligu. | Bw&c3: Phét higny dinh

Hinh 2. M hinh dé xut

Chi tiét vé& cac budc trong md hinh dé xuét s& dugc trinh bay chi tiét trong cac phan bén
dudi.
a. Thu thap dir liéu

Trong budc nay, t61 c¢6 hai nhiém vu chinh:

- Nhiém vu 1: Thu thap céac trang ban hang.

o T6i str dung danh sach chira cac tir khoa san pham, dich vy, ... dé tim kiém céc
Trang béan hang tuong tng. Cu thé, t6i truy van tén cac san pham st dung tinh
nang tim kiém cua Facebook, chi lya chon lay nhitng Trang c6 nhiéu fan ham mo
va hoat dong 6n dinh trong khoang thoi gian hién tai.
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Hinh 3. Hinh anh vé qua trinh thu thap Trang ban hang
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- Nhiém vu 2: Trong danh sich Trang ban hang thu duoc, t6i lya chon ngau nhién cac
Trang bat ky va thu thap noi dung cac bai dang, binh luan (comment) cua nd. Bé thuc
hién duoc nhiém vu nay, tdi st dung cdng cu Facebook Graph API

883 - {

B84 "id": "1855978744548283 1855982961314448",
885 "postId": "1B55978744848203",

aeo "actorProfileId™: "leeeo3l3z268513",

Ba7 "actorProfileDisplayName”: "Hai Yén",

888 "content™: "Ao bn b",

ga9 "commentTime": 1476423773088,

816 1,

811 - {

812 "id": "18559787445648203 1855985564647521"
813 "postId": "1B55978744848203",

814 "actorProfileId”: "leeee3857448765",

815 "actorProfileDisplayName": “Tuyet Tuyet Ngo",
816 "content™: "Shop inbox minh xin cai gial!”™,
B17 "commentTime": 1475424482008

818 1,

819 - {

820 "id": "1855978744648203 1856132781299466",
821 "postId”: "1B855978744548203",

822 "actorProfileId": "leeood4a25581213",

823 "actorProfileDisplayName": “Thuy Ducng”,
824 “content™: "Bn chi oi cé d& lai cho e 1 cdi”,
825 "commentTime": 1475444802008

826 1,

Hinh 4. Hinh anh vé qua trinh thu thap dit liéu sir dung Facebook Graph API
b. Tién xir 1y dir liéu
Nhim han ché mire tdi da dit liéu nhiéu trong tap dir liéu cia minh, t61 thuc hién phan 16p cho

cac bai viét thanh hai loai: Bai viét ban hang va bai viét khong ban hang.
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Phanloai bai viét
Bai viét Bai viét Bai viét
bén hang bédn hang bédn hang

...........................................................

Hinh 3. Budgc 2: Tién xu ly dit liéu
Trong budc ndy, t6i sitr dung ba mo hinh phan 16p di duoc dé cap ¢ cac chuong trude dé
thu 14y nhitng bai viét ban hang cho nhiém vu tiép theo. Bdi, nhitng bai viét khong ban hang thi
lwong ngudi dung binh luin mua hang réat it va hau nhu 13 khong c6. Sau khi thu thap va phan
16p dit liéu bai dang, tién hanh gan nhan san pham cho cac bai ding ban hang dya trén ciy danh
muc san pham di dugc xay dung.
Vidu:
- Bai viét 1: “Sang nay shop vira vé 16 quén legging uniqlo xin dét tirng dwong kim miii
chi. Hang cia uniglo thi mei nguwoi khéi phdi lo vé dg bén réi nhé. Diing vai nam cé
khi mon méng ma khong si#t chi y a. Hihihi. Gia 230k/bé. Si ib dé dwoc gia tot a.” s&
duoc nhan dién 1a bai viét ban hang.
- Bai viét 2: “HOm nay lanh qua mei ngwoi a. Méi cd nha ciing Mint nghe nhgc nha.

HOm nay mat tréi, chi nam an bip rang bo va nghe nhac thdi y.” S& dugc nhan dién 1a
bai viét khdng ban hang.



C. Phan tich va phat hién y dinh

Y dinh nguwei dung

mua hang

Phan loai y dinh

G3an nh3n san pham
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| Buwdc3: Phat hiény dinh
Hinh 4. Hinh anh vé qua trinh phan tich va phét hién ¥ dinh ngudi ding.

Sau khi da c6 cac bai viét ban hang, t6i thu thap cac binh luan cta cac bai viét twong tng
va phét hién y dinh mua hang cta nguoi dung trong cac binh luan nay. Trudc khi tién hanh qua
trinh phat hién y dinh, t6i xdy dung dinh nghia vé mirc d6 y dinh ctia nguoi dung. Y dinh ngudi
dung c6 thé chia 1am 4 loai: Chac chan mua hang; dang cé nhu cau, néu c6 san hang s& mua

ngay; c6 nhu cau nhung chua thyc su can mua va khong c6 y dinh.

- Lodi 1 — Chdc chdn mua: C4c binh luan s& & c4c cu tran thut chira c4c tir khoa nhu:
Iéy, ship cho, ban cho, ib gi4, inbox, ....

- Logi 2 — Pang c¢é nhu cau, néu c6 hang sé mua ludn: Loai nay thuong la cac cau chua
tir khéa: vira khdng, con khong, gié gio bao nhiéu, ...

- Logi 3 — C6 nhu cdu nhung chia thuc sw can: Cac binh luan caa loai y dinh nay s& co
thé 1a: cham, hong gia, dat gach, x tam, dep qua, made in, ...

- Logi 4 — khéng cé y dinh: Binh luan s& chira tir khoa: dep nhung dat, cling binh thuong,

tam, Xéu,
7. Thuc nghiém
a. Dirli€éu
Nhu da miéu ta trong phﬁn mé hinh dé xuit, dir liéu duge thu thap vé 1a cac trang ban hang

chira céc bai viét ban hang hodc khong ban hang. Trong phan nay, t6i thuc hién xay dung tap



d@r liéu huan luyén cho muc dich phan loai cac bai viét. Muc dich ctia vi¢c nay nham nang cao

chat lugng cac binh luan chira cac ¥ dinh trong cac bai viét.

Pau tién, t6i thuc hién xay dung tap danh sach cac san ph'flm vo1 muc tiéu cang da dang
cang t6t. Dir liéu ndy sau d6 s& duoc sir dung dé truy van ldy cac Trang ban hang. Nhiing tir
khoa vé sé lugng san pham bao gdm 814 tir vé cac chil dé: noi that gia dinh, thoi trang may
mac, my phém, thiét bi dién tu, thuc phém. Pé thu thap danh sach cac Trang ban hang, t61 truy
cip mién trang mang xa hoi Facebook: https://www.facebook.com va str dung tinh ning tim

kiém nang cao dé tim ra cac Trang ban hang tir danh sach két qua tra vé. Két qua thu duoc
350.000 Trang ban hang.

Tiép theo, tap trung vao dinh nghia cac bai viét ban hang 1a cic bai viét chira tén cac san
pham do vy ma tir nhitng tén san pham da thu thép, t6i thuc hién xay dung cdy danh muc san
pham nhiam phat hién ra nhiéu hon cac bai viét ban hang. Bén dudi 1a sé lidu thong ké dir liéu

bai viét theo hai 16p dugc biéu dién trong bang bén dudi:

Bang 1. Bang thong ké sé lwong di lidu bai viét phan 16p

S6 lwong san pham  Bai viét ban hang Bai viét khdng ban hang Tong
814 9.264 3.924 13.188

Nhu da nhac téi trong phan mo ta cac budc cua md hinh dé xuat, to61 sé st dung tap dir li€u
chura céc truong hop co6 thé xdy ra trong cac binh ludn cling nhu danh séch cac muc d¢ mua
sam tuong ung.

Vi du:

- Theo mic do chic chin chaa ¥ dinh mua hang cua nguoi dung: “Cho minh hai hop ché
véng toi dia chi 112 Xuan Thay. SPT minh la: 01651651656

- Theo mirc d6 dang c6 nhu cau, ¢6 ¥ dinh mua néu c6 sin hang: “ Thich qué ma hét
hang, shop oi, khi nao hang lgi vé nia a? Giiz cho minh mét chiéc mau den size xs

2

nhé.

- Theo mic d6 c6 nhu cau nhung chua can mua ngay: “Chém, cho khi nao cé luong sé
qua muc.”

Sau khi 4p dung mtrc 46 mua sim cua ngudi dung, t6i théng ké dit liéu y dinh trong y

kién theo 2 16p nhu sau :


https://www.facebook.com/

Bang 2. Bang thdng ké s lwong di lidu y dinh trong binh luan

Binh luin c¢6 y dinh  Binh luidn khong cé y dinh Tong

23.181 11.788 34.969

b. Thwe nghiém va két qua
Trong hé théng cua minh, t6i tién hanh phan loai cic bai viét ban hang va phén loai ¥ dinh
trong ¥ kién cua ca nhan. Cac bai viét s& duoc tién hanh phan loai bai viét c6 phai c6 ndi dung
ban hang hay khong, néu mot bai viét c6 lién quan dén ban hang s& thuc hién lay cac ¥ kién

binh luén trong bai viét d6 tién hanh phan loai xem c6 chita ¥ dinh mua hang hay khong.

Céc thuc nghiém danh gia mo hinh sir dung phuong 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 phéan sau d6 st dung d6 do di dugc néu trude d6. DEé huan luyén mé hinh tdi s dung két
hop ba mé hinh Support Vector Machine, K — Nearest Neighbors va Maximum Entropy Model
va st dung phuong phap Voting (bé phiéu) dé lya chon két qua dang nhat. Uu diém cua
phuong phép nay 1a viéc két hop nhiéu mé hinh phan 16p s& dua két qua chinh xac hon khi sir
dung mot mo hinh.

- Két qua phan I6p bai viét ban hang va khong béan hang:
Bang 3. Két qua phan 16p bai viét ban hang/khong ban hang

P chinh xic (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%
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Két qua phan 16p y dinh: C6 ¥ dinh va khéng c6 ¥ dinh, spam
Bang 4. Bang két qua phan 16p y dinh
P chinh xac (P) D hdi twong (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%
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80,00%
69,01%
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20,00%
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KET LUAN

Trong cong trinh nay, ludn vin tién hanh nghién ciru phuong phap nham cai thién do
chinh xac cho bai toan phan 16p dir liéu, cu thé 1a cai thién do chinh xac cho bai toan nhan dién,
phat hién y dinh nguoi dung mua hang trén mang xa hoi facebook qua cac binh ludn cua ho.
Bai toan nay dugc xac dinh 1la mdt bai toan c6 do phtic tap cao va la nén tang cua nhiéu nghién
ctru thyc té. Phuong phap giai quyét cia ludn vin tip trung vao viéc ting cudng chit luong
nhim nhan dién dugc nhiéu va chinh xac cac ¥ dinh nim an trong cic binh ludn cua tap dit liéu

dau vao.

Dua vao cac nghién ctru vé phuong phap suy luan cic moé hinh (Ensemble Methods) bang
viéc két hop cac mo hinh phéan 16p quen thudc Support Vector Machine, k — Nearest Neighbors
va Maximum Entropy Model cting v6i mién dit liéu phong pha va rong 16n Facebook, luan vin
da dua ra mot mo hinh dé giai quyét cho bai toan dé ra. Qua trinh thyc nghiém dat dugc két qua
kha quan, cho thay tinh ding d4n cia viéc lva chon ciing nhu két hop cac phuong phap, dong

thoi hira hen nhiéu tiém ning phat trién hoan thién.



