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LOI CAM DOAN

T6i xin cam doan tat ca cac ndi dung trong ludn an: “Mé hinh hanh vi va quan
tim cua ngwoi dung trén cdc mang xa hgi” 1a cong trinh nghién clru cua ri€ng to1,
dudi sy huéng dan khoa hoc ctia PGS.TS.Tran Pinh Qué va PGS.TS.Bam Gia Manh.
Tat ca céc tai liéu tham khao sir dung trong ludn 4n déu dugc néu rd ngudn gbc trong
danh muc céc tai liéu tham khao. Tat ca cac két qua, s liéu sir dung trong luan an 1a

trung thuc va chua duoc ngudi khic cong b trong bat ky cong trinh khoa hoc nao.

Ha Noi, ngay thang nam 2021

TM. TAP THE HUONG DAN KHOA HOC TAC GIA LUAN AN

PGS.TS. Tran Dinh Qué Nguyén Thi Hoi
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LOI CAM ON

Trong qué trinh hoan thanh luan 4n nay, t6i di duoc cac thay huéng dan tan tinh
chi bao. Téi xin kinh gtri 1ong biét on sdu sic nhat dén thay PGS.TS Tran Dinh Qué,
thay d4 tan tinh huéng dan trong qua trinh dinh huéng nghién ctru, dit van dé nghién
ctru, phuong phap nghién ctru khoa hoc, cho dén nhirng cong viée cu thé trong trinh
bay céac bai bao khoa hoc, cac bao cao va luan an. T6i ciing bay to 1ong biét on siu
sic dén thay PGS.TS Dam Gia Manh, thay d tan tinh giup d& va thuong xuyén dong
vién khich 16 t6i, huéng dan t6i cach viét ti mi, hudng tiép can ciing nhu hoan thién

cac bao cao va luan an.

Tbi xin chan thanh cam on Ban lanh dao Hoc vién Cong nghé Buu chinh Vién
thong, céac théy c6 Khoa DPao tao Sau dai hoc da dong vién, gitip do va tao diéu kién
thuan o1 cho t6i1 trong subt qué trinh thuc hién luan an. T61 cling Xin cdm on cac théy
c6 Khoa Cong nghé thong tin da co nhiéu dong goép quy bau gitip toi hoan thién luan
an, su tan tinh hudng dan, déng vién cua cac thay c6 da gitp toi tu tin hon trong con
duong nghién ctru khoa hoc. To1i cam théy minh that su d3 hoc héi duoc rat nhiéu ky
nang trong nghién ctru, thu nhan dugc nhiéu kién thirc hon sau nhiing nim thang hoc

tap va nghién curu tai co s¢ dao tao ciia Hoc vién.

Luén &n nay khong thé hoan thanh tot néu nhu khong c6 su hd tro va tao diéu
kién thuén loi tr Ban gidm hiéu Truong Pai hoc Thuong mai va cac thﬁy c6 6 Khoa
Hé thong thong tin kinh té va Thuong mai dién tir ciing nhu cac thay c6 & Bo mon
Cong ngh¢ thong tin. Dac biét to1 rat cam on cac ban sinh vién K508, K51S va K528

da ho tro toi trong viéc thu thap dit liéu phuc vu cho qua trinh thyc nghiém.

Con xin cam on me, chong va hai con cing cac anh chj trong gia dinh, dic biét
em trai PGS.TS Nguyén Manh Hung, d luén dong vién, gitp dd, khich 1& va gop y

cho luan an dugc hoan thanh.

Tac gia luan an

Nguyén Thi Hoi
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TU VIET DIEN GIAI
TAT TIENG ANH TIENG VIET
IDF Inverse Document Frequency Tén s6 nghich dao cua mot tir, cum tir
trong van ban
IRS Information Retrieval Similarity = 6 twong tu trich xut théng tin
LSA Latent Semantic Analysis Phan tich ngit nghia tiém 4n
Sim Similarity Do tuong tu
TF Term Frequency Tén suét cua mot tir, mt cum tir Xuét
hién trong van ban
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Transducer han
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Trung binh d6 1éch trong d6i
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DIEN GIAI
Ky hiéu ; . _
TIENG ANH TIENG VIET
B Behavior Hanh vi
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Ci Binh luédn thu i
E Entry Bai viét
e; Bai viét tht j
e; Vécto cua bai viét j
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N Network Mang
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T Topic Chu dé
tx Chu dé x
t, Vécto cua chu dé& x
User Ngudi dung
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des Description M6 ta
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MO PAU
Tinh cép thiét ciia luin an

Mang x3 hoi (social network) xuat hién vao nhirng nim cudi thé ky 20 di tao
diéu kién thuan loi cho hang triéu nguoi trén thé gidi két ndi, thiét 1ap va duy tri cac
mdi quan hé cling nhu tiép can va chia sé thong tin v6i nhau. Anh hudng ciia mang
x4 hoi dén moi mit trong doi sdng xi hoi dang ngay cang khang dinh rd vai trd cta
chung trong nhiéu linh vuc tir giao duc, kinh doanh, stc khoe, du lich... dén cac van
dé xa hoi nhu phat hién gian lan hodc ltra ddo, phat hién tam 1y tdi pham, bao luc xa
hoi, phat hién tin tic gia (fake news) dugc thé hién trong nhiéu cong trinh nghién ctru

nhu [30] [37] [38] [73] [81] [93] [137] [146].

Mang xa hoi da dugc ngudi dung cé nhan, cac doanh nghi€p, cac nha quan ly
stt dung nhu mot kénh truyén thong quang ba méi, voi nhiéu wu thé nhu chi phi tiét
kiém, c6 hiéu qua lan truyén cao, c6 thé tiép can v6i nhiéu nhom déi trong khac nhau
trong cac hoat dong san xuat kinh doanh cua cac t6 chirc, doanh nghiép. Nhiéu cong
trinh nghién ctru [1] [7] [12] [38] [44] [69] [73] [85] d4 xem xét dén hiéu qua va su
pho bién cia mang xi hoi trong cac hoat dong san xuét kinh doanh cua céc t6 chic,

doanh nghiép.

Cac nghién ctru vé khai pha quan tdm ctia ngudi dung (user interest) ¢ vai trd
quan trong d6i véi cac to chirc, doanh nghiép trong cac chién dich quang ba thuong
hiu, gidi thiéu san phém, go1y dich vy, dac biét co nhiéu ung dung trong thuc té nhu
[1][2]1[9][12][16] [18] [22] [25]: x4y dung hé thong khuyén nghi ngudi dung (user
recommendation system); cac tng dung cia cac chuong trinh hay chién lugc quang
cdo (advertising campaign); ung dung hé théng gidi thiéu san pham (product
introduction systems)...

Bén canh do, vi¢c xac dinh dugc xu hudng quan tam (interest trend) ciia nguoi
dung trén cac trang mang xa hoi, cac trang web, hay cic phuong tién truyén thong xa

hoi (social media) ngay cang dugc chil y va dong vai trd quan trong trong cac ung



dung thyc tién dbi cac t6 chirc, doanh nghiép va ngudi ban hang. Ching gitip ngudi
dung rat ngan thoi gian phan nhom khach hang, xac dinh tdt hon nhoém khach hang
muc ti€u cho trong hoat dong san xuét, kinh doanh va diéu phéi cac chién luogc cling
nhu x4y dung dugc cac chién luge quang cdo ca nhan hoa nguoi dung hiéu qua hon
[25] [28] [32] [37] [43] [47] [49] [50] [60] [72] [77] [108] [111] [114] [118] [143]
[148] [158].

Khi sir dung cac phuong tién truyén thong xa hoi va cac mang xa hoi, cac chién
dich quang céo, cac chién luge ban hang cta céc t6 chirc, doanh nghiép di chuyén
dan sang phuong thic twong tac, trao d6i giita ngudi ban va ngudi mua hon 14 cac
chuong trinh chay quang bé, khong tap trung vao cic muc tiéu cy thé nhu trude day.
Hanh vi va xu huéng quan tim ctia nguoi dung trén cic mang xa hoi thuong duoc thé
hién thong qua céc bai ding (tweets, status, posts ...), cac cau 1énh tim kiém (search
queries), cac bai danh gia (reviews), cac bai chia sé tir phuong tién truyén thong xa

hoi khac, cac hanh vi thich (/ike), theo doi (follow) ...

Theo khao sat cta luan an, co6 mot s6 cach phat hién moi quan tdm cta nguoi

dung pho bién trén cac trang mang xa hdi bao gom:

e Phat hién quan tim ciia nguoi dung dya trén trich xuét thong tin ca nhan
(profile) [14][31][103] [166];

e Phat hién quan tdm ctia nguoi dung dua trén phan tich cac lién két ctia nguoi
dung (follows, link) [4] [25] [28] [43] [48] [107];

e Phat hién quan tdm cua nguoi dung dua trén phan tich hanh vi thich, danh

ddu hodc dang bai (like, tags, post) [50] [63] [76] [77] [87] [108] [121] [144].

Tuy nhién, hién nay cac thong tin cad nhan ctia ngudi dung trén cac mang xa hoi
rat khé thu thap bai yéu cau bao mat ngudi dung cua cac hé thong, hoic nguoi dung
thudng xuyén khong cung cip, cip nhat ddy du cac thong tin, hodc cac théng tin cia
nguoi dung thuong qua roi rac cling gay trd ngai trong cac nghién ctru. Vi vay, cac
nghién ctru vé phat hién quan tim cua nguoi dung trén cic mang x3 hoi gan day

thuong di theo hai hudng tiép can chinh:



e Tép trung phan tich vé cac lién két, cdu tric cia mang xd hoi, cac két ndi
quan h¢ ban bé, danh sadch nhiing ngudi dugc theo doi... ciia nguoi dung trén
cac mang xa hoi nhu trong [4] [21] [23] [28] [43] [60] [105] [108] [111]

e Tép trung phan tich cac bai ding, cac thé danh dau, cac bai chia sé, cic binh
luan va cac dbi tuong dugc tao ra trong qua trinh hoat dong ctia nguoi dung
trén cac mang xa hdi [107], [114] [118] [124] [125] [143] [145] [157] [159],
huong tiép can nay s€ loai bé duogc van dé vé céu tric mang, su kho khan
trong tiép can thong tin c4 nhan ngudi ding ciing nhu trong thu thap céac lién
két ban bé ctia nguoi dung. Pa sb cac cong trinh nghién ciru hién nay déu
theo cach tiép can ndy va luan an ciing tip trung xem xét cac ddi tuong duoc
sinh ra trong qua trinh tuong tac cua nguoi dung trén cac mang xa hoi bao

gom cac bai viét, thé danh dau, cac nhom tham gia, cac bai chia sé...

Tir khao sat cac két qua nghién ctru c6 duoc tac gia cho rang cic nghién ciu
phat hién quan tdm cta ngudi dung cho dén nay tip trung cha yéu vao viée xac dinh
hodc khdm phé quan tdm ciia ting c4 nhan nguoi ding dya trén timg d6i tugng nghién
ctru duoc tiép can. Co rat it nghién ciru xem xét sy lién quan hay méi tuong quan gitra
nhiing nguoi dung c6 cung quan tam voi nhau. Vi du nhu: c6 hai nguoi dung a va b,
cing quan tim dén cac trin ddu bong d4 ngoai hang. Ho thuong xuyén ding, thich,
binh luén cac bai viét vé cac tran dau, vé mot sd cau tha, vé lich trinh thi dau cia mot
s6 cau lac bo... Khi d6 c6 thé ndi rang hai nguoi dung a va b ¢6 cung quan tim dén
ndi dung bong d4 hoic rong hon 1a cha dé thé thao.

Cau hoi dat ra 1a: Khi c6 mot bai viét vé mot tran dau bong da ma ngudi dung a
thich va chia sé lai thi liéu ngudi dung b c6 thich va chia sé lai bai viét d6 hay khong?
Hoic liéu hai nguoi dung nay c6 thé ciing tham gia mot nhém c6 cac chi dé vé bong
da hay khong? Hodc khi c6 mot su kién thé thao nao do xay ra trén mang xa hoi, néu
ngudi ding b cht ¥ dén va theo doi sy kién d6 thi liéu ngudi ding @ ¢6 quan tim va

theo doi sy kién d6 hay khong?



D¢ tra 101 cac cau hoi nay, ngoai viéc xac dinh dugc chu dé quan tam cua tung
cd nhan nguoi dung thi con can phai lam rd rang hon moi twong quan giita cdc chu

dé quan tam cua nguoi dung do voi nhitng nguoi dung khac trén mang xa hoi.

Hinh 0.1: Bai toan phat hién quan tam ctia nguwoi dung

Do @6, luan an nghién ctru va phan tich cac bai dang cua ngudi dung nhu trang
thai trén mang Facebook.com, cac ndi dung dang trén mang Twitter.com ... Cac hanh
vi clia nguoi dung nhu dang bai viét, chia sé bai viét, thich bai viét, hanh vi gia nhap
nhém ... Tr 46, mé hinh héa nguoi dung dua trén cac d6i trong ndy va xay dung mot
d6 do tuong tu dé xac dinh mdi twong quan giita cha dé quan tdm cua ngudi dung

trén cac mang xa hoi.
Muc tiéu cta luan an va n¢i dung nghién ciru

Muc tiéu ciia ludn dn
Muyc tiéu cta luan an 1a giai quyét ba bai toan sau:

e Thu nhit, m6 hinh hoa bai viét ctia nguoi dung trén cdc mang xa hdi dya trén
nhiéu dic trung va phan loai cic bai viét d6 theo cac chu dé. Cac bai viét
duoc luan an dé xuit biéu dién dua trén nim dic trung gém: ndi dung, thé
loai, thé danh dAu, quan diém va cam xtc. Dya trén cach biéu dién nay luan
an u6c luong do twong quan cua cac bai viét v6i cac chii d& nham phat hién

cac quan tam cua nguoi dung theo cac chu dé do.



e Thr hai, m6 hinh hoéa nguoi dung trén cac mang xa hoi theo cac hanh vi va
phan loai ho dua trén cac chu dé ma ho quan tam. Luén an dé xuét biéu dién
ngudi ding trén cac mang xa hoi dya trén cac hanh vi dang bai viét, chia sé
bai viét, thich bai viét, tham gia nhém trén cadc mang xa hoi. Dya trén cach
biéu dién nguoi dung nay, luin an udc luong do twong quan giita cac ngudi
dung theo cac chi dé dé tim ra cic quan tm cta ho.

e Cudi cung, udc lugng do tuong ty gitra hai ngudi dung theo cac chu dé va
xem xét mdi twong quan gitra nhitng ngudi ding d6 dya trén cac hanh vi ho

da thuc hién.

N§i dung nghién cvu ciua ludn dn
Dura trén muc ti€u da trinh bay luan an tap trung giai quyét cac bai toan sau day:
M0 hinh hoa bai viét ciia ngudi dung trén cac mang xa hdi va phan loai cac bai
viet theo cac chu de. Dé gidi quyet bai toan nay, ludn an nghién ctru va phan tich cac
dac trung li€n quan dén bai vi€t cia nguoi dung trén cdc mang xa hdi. Do céac bai viét
trén mang xa hdi 1a cac van ban ngan (short-text) nén can xem xé&t cac ky thuat dé bo
sung ngtr nghia cho bai viét r61 biéu dién theo vécto bai viét cia ngudi dung dua trén

cac dac trung nay.

Mo hinh hoéa cac chu dé dya trén danh sach tir dic trung va biéu dién dudi dang
vécto dic trung. Dya trén mo hinh bai viét va mé hinh biéu dién chu d¢, luan an xay
dung mdt dd do tuong ty gilra cac bai viét va cac chu dé dé phan loai céac bai viét theo

cac chu dé dua trén d6 do tuong tu nay.

M6 hinh hoa nguodi dung trén cac mang xa hdi va phan loai cadc nguoi dung theo
cac chu dé. Nghién ctru va phan tich cac hanh vi dic trung lién quan dén cac hanh
dong pho bién ctia nguoi ding trén cac mang xa hoi, sau d6 biéu dién nguoi dung dua
trén cac hanh vi da nghién ctru. Dé lam duoc didu ndy, lusn 4n s& biéu dién cac hanh

vi cua nguodi dung thanh cac vécto theo khong gian cua céac bai viét va khong gian



cac chu dé. Xay dung mot d6 do twong tu gitta ngudi ding va cac cha dé dwa trén cac

hanh vi, tir d6, phan loai ngudi dung theo cac chu dé dya trén do do tuong tir nay.

Xéc dinh mdi twong quan gitta quan tim ciia ngudi dung trén cac mang xa hoi
v6i cac hanh vi cua ho. Luan &n thyc hién so sdnh va udc lugng gitra do tuong tu theo
nguoi dung dua trén cac hanh vi va d6 twong tu ctia ngudi dung dua trén cac chu dé
quan tdm ctia ho. Muc tiéu 1a chi r& dugc mbi twong quan giita cac chu dé quan tim

va hanh vi ma nguoi dung thyc hién trén cac mang xa hoi.

Céac van dé nghién ctru cua luan an dugc minh hoa nhu trong Hinh 0.2, luin an
phan tich, nghién ctru cac hanh vi phd bién cta ngudi ding bao gom: hanh vi ding
bai (post), hanh vi thich (like) bai viét, thich cac binh luin, hodc bay té cam xuc qua
cac biéu twong cam xuc (emotion icon), hanh vi binh luin (comment) trong cac bai
viét, hanh vi chia sé (share) cac bai viét, hanh vi tham gia cac nhom (join group) trén
mang x4 hoi. Luan 4n nghién ctru va phan tich cic dic trung cua bai viét gdm: ndi
dung (content) bai viét, cac danh dau (tags), cac biéu tuong cam xtc (emotion), cac

phan loai cua bai viét (category) va quan di€m cua bai viét (sentiment).
Poi twong nghién ctru va pham vi nghién ctru

Doi twong nghién cuu
V61 muyc tiéu da dé ra cda luan an, doéi twong nghién ctru cua luan an bao gom:
Céc k¥ thuat va phuong thirc tién xtr Iy cho cac van ban ngan; Cac moé hinh va phuong

phap uéc luong d6 twong tu giita hai di twong c6 nhiéu dic trung .

Pham vi nghién cvuu
e Nghién ctru va phan tich cac ddi tuong chira vin ban sinh ra dya trén hoat dong
cua nguodi dung cung cac hanh vi cua nguodi dung trén mang xa hoi.
e Nghién ciru va phan tich cac chii dé trén mang xa hoi cing cac d6 do twong tur
gifra cac ddi trong trén mang xa hoi.
e Tong hop nghién ciru, phan tich cac dic trung chtra van ban cta bai viét va mot

s0 hanh vi phd bién cta ciia ngudi dung trén cdc mang xa hdi cung voi cac do



do twong tu dé tra 101 cho cdu hoi: Néu c6 hai ngudi dung twong tu nhau theo
cac hanh vi trén mang x3 hoi thi ho c6 quan tim cac chu dé twong tu nhau hay
khong? Va néu hai nguoi dung thudng xuyén quan tm cac chu dé gidng nhau
liéu ho c6 nhiéu diém tuong déng nhau theo cac hanh vi hay khong?

Phat hién quan tim twong tw ciia ngwdi dung
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Hinh 0.2: Nhirng van dé nghién ciru ciia luan an

Hién nay, dit liéu trén cac mang x3 hoi rat phong phu, da dang v6i nhiéu loai dit
liéu khac nhau nhu dir li€u van ban (fex?), dit li¢u hinh anh (image), dir li¢u phim
(video), dir 1iéu 1a céac ky hi€u (symbol) ... Tuy nhié€n, trong ludn an nay chi nghién

ctru va phan tich dir liéu van ban cung cac bi€u tugng thé hién cam xic va mdt so



hanh vi pho bi€n ma mot s6 trang mang xa hoi cung cap nhu hanh vi dang bai viét,
hanh vi thich va hanh vi gia nhap mét nhom trén mang xa hdi. Con cac loai dir liéu

x4 hoi khac khong phai 1a d6i twong nghién ctru cia lun an nay.
Phwong phap nghién ciru

Cdc phwong phap nghién ciru:
e Phuong phdp ludn: Phén tich, so sanh, tong hop, danh gia trén cac két qua
nghién ctru da co, tir d6 dé xuit hudng giai quyét va cach tiép can cua luin an
e Phuong phdp danh gid dua trén co sé todn hoc: Kiém nghiém cac mo hinh dé
xudt bang cac thyc nghiém va danh gia
e Phuong phdp danh gid bang thwc nghiém: Thu thap dir liéu, cai dit cac mo
hinh dé xuat, xay dung cac bo dit liéu mau, thyc hién thir nghiém trén cac bo dir

liéu mAu va phan tich, danh gia két qua thir nghiém.
Thu thdp dir liéu thuwe nghiém va danh gia

Pé danh gia va kiém nghi¢m cac mo hinh dé xuét trong luan an, luan an thuc
hién thu thap dir liéu tir 03 ngudn dir liéu chinh 1a Facebook.com, Twitter.com va

YouTube.com

Facebook.com 1a mot dich vu mang xa hoi do cong ty Facebook Inc. diéu hanh,
co tru s& tai Menlo Park, California, USA. Tinh dén thang 9 nam 2020, Facebook
hién c6 hon 2.8 ty ngudi str dung hiang thang, hién nay, Facebook 1a mang xi hoi phd

bién va c6 lugng nguoi dung lon nhat trén the gidi.

Twitter.com 1a mdt dich vu mang xa hoi cho phép nguodi dung cé thé cap nhat
cAc mau tin nho 1én tuong cua minh, mdi mau tin nhé d6 goi la tweet. Twitter dugc
s& hitu bai Twitter Inc. Hién c6 hon 35 cong ty khip thé gidi va s6 luong ngudi dung
dang ngay cang tang lén.

YouTube.com 1a trang dich vu chia s¢ video, YouTube do ba nhan vién cii

cua PayPal 1a Chad Hurley, Steve Chen va Jawed Karim thanh lap vao nam 2005. St

dung cong ngh¢ HTMLS5 dé hién thi nhiéu noi dung va dac trung cua cac loai video



khac nhau.

Ngoai ra, luan an c6 st dung thém hai b dir li¢u chuin dé so sanh khi thuc

nghiém 1a 20 NewsGroups [41] [106] va SemEval-2017 [74][106].

e B0 dir liéu 20 NewsGroups ¢6 voi 20 danh myc hay nhan, c6 11.293 tai liéu
trong tap huin luyén, c6 7.528 trong tap kiém thtr. BO dit liéu duge luu trong
tap tin list.csv gdm 2 cot: SO thir ty tai liéu (document_id number) va tén
nhan. Ngoai ra kém theo 20 tip tin, mdi tap tin chira cac tai liéu cua 1 nhom
tuong rng.

e B0 dir liéu SemEval-2017, chira dit liéu dé phan loai cam xuc duogc thu thap
trén mang xa hoi Twitter. Bo dir li¢u SemEval-2017 duoc xay dung dua
trén 5 budc chinh xtr 1y trén tiéng A Rép va tiéng Anh: A 1a dua ra mot
tweet, xac dinh xem cam xuc cua no 1a tich cuc, tiéu cuc hay trung lap. B
1a dua ra mot tweet va mot chu dé, phan loai cam xuc dugc truyén dat vé
cht dé d6 trén hai thang diém tich cuc va tiéu cuc. Claduara mot tweet va
mot chu dé, phan loai tinh cam dugc truyén tai trong tweet vé chu dé do
theo ndm thang diém: rdt tich cuc, khd tich cuc, trung ldp, kha tiéu cuc va
rat tiéu cuc. D 1a dua ra mot tap hop céc tweet vé mot chu dé, udc lugng su
phan b cac tweet trén cac 16p tich cuc va tiéu cuwe. E 1a dua ra mot tp hop
cac tweet vé mot chu dé, hay udc lugng su phan bd cla cac tweet trong nam
16p: rat tich cwec, tich cuc, trung lap, tiéu cuc va rat tiéu cuec.

e B0 dir li€u thyc dugc luan an st dung trong cac thuc nghiém dugc thu thap
qua ba giai doan, dya trén thu thap ty dong (API module thu thap tu dong
[136]) va dua trén 4 nhom sinh vién tinh nguyén thu thap thi cong. Moi
nhom tir 8 - 16 sinh vién thu thap vao thoi gian théng ké trong Bang 0.1. Bo
dir liéu dugc chia dung dé xac dinh thé loai, quan diém va cam xtc luu trong
tap tin scv gdm cd 03 cot gdm sd thir ty bai viét (id_number, bai viét, gia
tri).

Chi tiét cac bo nho duoc luu trong Bang 0.2
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Bang 0.1: Chi tiét thu thap dir li¢u thye nghiém

Nhom S6 lwong sinh vién Thoi gian thu thap
1 12 12/2015 - 02/2016, 03/2016 — 05/2016
2 10 03/2017 — 05/2017
3 16 03/2018 — 05/2018, 09/2018 — 10/2018

Cdu tric bé dit liéu: Do pham vi ludn an chi tap trung nghién ctru cac bai viét,
cac dac trung cua bai viét va cac hanh vi thé hién trén céc bai viét chira vin ban nén
sau khi d3 loai bo nhitng bai viét khong chira vin ban, nhirg hanh vi khong dugc dua
vao nghién ctru, nhitng nguoi dung khong tham gia bat ky nhom cong déng nao, hodc

chua tirng dang mot bai viét nao, ... luan an thu dugc bo dit liéu nhu trong Bang 0.2.

Bang 0.2: Cau tric tap dir li¢u thu thip ciia luin 4an

Nguoi Bai viét Hanh vi
ding [ S lwong Dic trung S6 luong Hanh dong

Facebook 200 2000 Noi dung 6000 Dbang/ Chia sé
Thé loai Thich
Thé danh dau Binh luin
Quan diém Tham gia nhom
Cam xtc

Twitter 200 2000 Noi dung 6000 bang/ Chia s¢
Thé loai Thich
Thé dénh déu Binh luan
Quan diém Theo doi nhém
Cam xuc

YouTube 200 2000 Tiéu dé 6000 Xem
Thé loai Thich
Thé danh dau Theo di
Quan diém Binh luan
Cam xtc

Kich ban cdc thuc nghi¢m

Kich ban thyc nghi€ém cac mé hinh uéc luong dugc dé xuit trong luan an duoc
thuc hién theo 03 budc:

e Xay dung bo dir liéu mau thir nghiém;

e Xay dung kich ban va thuc hién chay mé hinh trén bo dit liéu mau va luu

ket qua cac tham so dau ra;
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e Thao luan, so sanh, danh gia két qua thuc hi¢n, c6 thé so sanh v4i cac md

hinh khac va tinh do chinh xac ctia cac moé hinh dé xuat.

Phwong phap danh gida

Bang 0.3: Cac d§ do dwoc sir dung dé danh gia trong ludn an

Tén do do

Cong thirc tinh

Nghién ciru lién quan

Luén an sir dung

bo chinh xdc

Duya trén ma trin nham lan

Aggarwal C.C etal. [11],

Panh gia d6 tuong

hay Fl- score

F _Z*P*R
1= P+R

D.Manning et al. [41], ...

(Precision) Proc TP D.Manning et al. [41], ... | tu giita hai bai viét
TP +FP Danh gia do tuong
tu gifta hai nguoi

dung
Do nhay Duya trén ma tran nham 1an Aggarwal C.Cetal. [11], | Panh gia d¢ tuong
Recall Recall = TP D.Manning et al. [41], ... | tu giita hai bai viét
TP+ FN Danh gia 46 tuong
tu giltra hai nguoi

dung
Fl- measure | Dua trén ma tran nham lan Aggarwal C.Cetal. [11], | Panh gia cac thuat

toan gan nhin dé
tinh thé loai, quéan

diém va cam xuc

Do chinh xdc

(Accuracy)

Dua trén ma tran nham lan

TP+ TN
Accu =

TP+ FP+FN+TN

Aggarwal C.C etal. [11],
D.Manning et al. [41], ...

Danh gia cac thuat
toan gan nhin dé
tinh thé loai, quéan

diém va cam xuc

Sai s6 binh
phuong  trung
binh  (Mean
Square Error)

1% ,
MSE == (i~ 1)
i=1

Fouss F. et al. [55],
Kowsari et al. [80]

bo tuong tu gitia
cac cap bai viét voi
cac chu dé
b6 tuong tu gitta
cac cdp nguoi dung
v6i chu dé

Sai s6 tuyét
doi trung binh
(Mean
Absolute

Error)

n
1
MAE == (Ip; = 1il)
i=1

Fouss F. et al. [55],
Kowsari et al. [80]

bo tuong tu gitia
cac cap bai viét v6i
cac chu dé

b6 tuong tu gitta
cac cap nguoi dung

vo1 chu dé




12

Co rat nhiéu d6 do dugc dung dé danh gia hiéu suit hodc do chinh x4c cta cac
m6 hinh khi kiém nghiém trong céc nghién ciru khoa hoc, trong luan 4n nay, viéc
thuc hién dénh gia hiéu suat hodc do chinh x4c cta cac mé hinh dé xuat duoc tinh
toan dya theo mot s phuwong phap nhu sau: Danh gia dwa trén d6 chinh xac
(accuracy), 6 nhay (recall) va danh gia dya trén dg 1€ch trung binh nhu cac nghién

ctru [13] [15] [42] [56] [80] [106] [156].

Nhirng dong gép chinh cia luin an

e Thut nhit dé xuit biéu dién bai viét va cac chu dé bang vécto; xay dung do
do tuong tu giita hai bai viét va do twong quan giira bai viét voi cac chu dé.
Mo hinh nay da dugc cong b trén Tap chi International Journal of Advanced
Computer Science and Applications (IJACSA) (Vol. 6, No. 2, 2015) va cong
bb trén Tap chi Southeast Asian Journal of Sciences, Vol 7 No 2 (2019), ISSN
2286 — 7724

e Tht hai dé xuat mé hinh biéu dién bai viét mé rong dya trén nam dic trung
1a noi dung, thé loai, thé ddnh du, quan diém va cam xtc; xay dung d6 do
tuong ty gitta hai bai viét mé rong va d6 twong quan gitra bai viét véi cac chi
dé. Két qua duoc cong bd trén Ky yéu Hoi nghi quoc gia lan 9 vé Nghién ciiu
Co ban va Ung dung (9th National Symposium on Fundamental and Applied
IT Research — FAIR’9), 2016, trén Ky yéu ctia Hoi nghi khoa hoc qudc té
Advances in Information and Communication Technology, ICTA 12 —
Vietnam, 2016, Springer International Publishing va trén Ky yéu Hoi nghi
qudc gia 1an 10 vé& Nghién ctu Co ban va Ung dung (/0th National
Symposium on Fundamental and Applied IT Research — FAIR’10), 2017

e Thu ba dé xuit mo hinh biéu dién nguoi dung dya trén cac hanh vi dang/chia
sé bai viét, thich bai viét, binh luin trong bai viét va tham gia cac nhom trén
mang xa hdi; xay dung do do tuwong tu gitra hai nguoi dung theo cac hanh vi
va do twong quan giita hanh vi ctia ngudi dung véi cac cha dé. Két qua duge

cong bd trén Ky yéu khoa hoc qubc t& Conferences EAI International
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Conference on Industrial Networks and Intelligent Systems, INISCOM 2017,
Vietnam, Springer International Publishing, va trén Tap chi Vietnam Journal
of Computer Science, (2018) 5:165—-175, Springer Open. Tap chi Khoa hoc
Céng nghé Pai hoc Pa Nang, No.07 (128), 2018. Ky yéu Héi nghi quéc gia
lan 11 vé Nghién ciru Co ban va Ung dung (11th National Symposium on
Fundamental and Applied IT Research — FAIR’11, 08-2018) va Tap chi
Journal of Science and Technology on Information and Communications,

2018

B0 cuc luin an

Ngoai phan mé dau, két luan va hudng phat trién cung tai liéu tham khdo, lun

an duogc chia thanh 4 chuong nhu sau:

Chuong 1: Tong quan vé hanh vi, quan tim va mé hinh nguwoi dung trén
cac mang xi héi. Trinh bay mot s6 khai niém lién quan dén dé tai luan 4n nhu mang
xa hoi, dir liéu trén mang xa hodi, nguoi dung va cong d@)ng nguoi dung trén mang xa
hoi, chii d& va quan tim cua ngudi dung trén mang xa hoi. Ngoai ra, cac nghién ciru
lién quan dén dé tai luan an trong nudc va qudc té ciing nhu mot sd kién thirc nén
tang dugc str dung trong qué trinh phan tich, ddnh gia va udc luong ddi véi kiéu dir

li¢u van ban ngan trén mang xa hdi cling duogc trinh bay trong chuong nay.

Chuong 2: Mé hinh va quan tim ciia ngudi dung theo ndi dung bai viét.
Luan an trinh bay céch thirc biéu dién ndi dung bai viét theo vécto trong s6 dya trén
khong gian bai viét va khong gian cac chu dé. Dya trén cac dinh nghia va cach thirc
biéu dién nay, luan an tinh do twong quan giita ngudi ding véi cac chi dé theo vécto
trong s6 va udc luong do twong tu giita hai ngudi dung dua trén cac vécto trong sb
nay. Cubi chuong hai 1a cac thuc nghiém kiém nghiém lai cac dinh nghia da dé xuat

va cac cong thirc da xay dung dua trén ndi dung cua bai viét.

Chuong 3: M6 hinh va quan tim ciia ngudi dung dwa trén bai viét mé rong

nhiéu dic trung. Luin an phan tich nhirg nhwoc diém cua cach thire tinh toan dua
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trén ndi dung bai viét. Sau do, luan 4n dé& xuit mo hinh biéu dién bai viét dya trén
nam dic trung 14 ndi dung, thé danh diu, thé loai, quan diém va cam xuc. Voi mod
hinh bai viét ndy, luan an dé xuat cach udc lugng do twong quan ctia ngudi ding theo
cac chu dé va do tuong tu cua cac cdp nguoi dung. Cubi chuong ba, luan an thyc hién
cac thyc nghiém dé kiém nghiém va so sanh cac két qua cua mo hinh dé xuét trén bd

dir liéu thuc véi két qua cua chuong hai.

Chuong 4: Hanh vi va quan tim cia ngudi dung theo cac hanh vi. Ludn an
dé xuit mo hinh biéu dién ngudi dung dira trén cac hanh vi ding bai, thich bai viét,
chia sé bai viét, tham gia nhém trén mang xa hoi trong chuong bén. Dya trén mo hinh
dé xuat nay, luan an dé xut cach tinh do twong quan giita ngudi dung theo chu dé va
wdc luong do twong tu gitta hai nguoi dung. Cubi chuwong bon 14 thie nghiém kiém
nghiém va so sanh két qua véi cac thuc nghiém ¢ chuong ba va chuong hai, ngoai ra,
cudi chwong bén luan an con tinh toan sy twong quan giita trong tu ngudi dung va
céc chii d& quan tdm cta ho trén mang xi hoi cung cac thuc nghiém kiém ching va

so sanh két qua véi mot s6 moé hinh khac.
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CHUONG 1: TONG QUAN VE HANH VI, QUAN TAM VA MO HINH
NGUOI DUNG TREN CAC MANG XA HOI

Chuong mot luan an trinh bay mot s6 khai niém duoc st dung phé bién trén cac
mang xa hoi theo hudng tiép can cua luan an trong muc 1.1, bao gém: Mang xa hoi,
dir liéu trén mang xa hoi, ngudi dung va cong ddong ngudi dung trén mang xa hoi, chu
dé, quan tim mo hinh ngudi dung trén mang x4 hoi. Trong muc 1.2, luan 4n trinh bay
bai toan va mot sd cong trinh nghién ctru lién quan dén bai toan phat hién quan tim
clia nguodi dung trén cac mang x3 hoi ciing nhu cac van dé lién quan dén bai toan.
Cudi chuong mot trinh bay ngin gon vé cach thirc biéu dién dir liéu van ban, phan
tich dir li€u van ban ngén, tinh vécto trong s6 cho céc dir liéu van ban duoc nghién

ctru trong luan an.

1.1. Mang xa héi va hanh vi ciia ngwdéi dung trén mang xa hoi

Trong muc 1.1 ludn an trinh bay cac khai niém co ban vé mang xa hoi, dir li€u
trén mang xa hoi va nhitng do1 tuong lién quan s€ dugc nghién ctru trong luén an bao
gom: nguoi dung, cong dong ngudi dung, chu dé va quan tam cua nguoi dung trén

mang xa hoi.

1.1.1. Mang xa hgi

Mang xa hoi hay con goi 13 mang x4 hoi 4o (social network) 1a mot cau tric xa
hoi duge tao ra bdi ca nhan hodc cac to chirc (goi 1a cac “node - nut”). Cac nit duoc
lién két boi mot hodc nhiéu mdi lién két nhu: tinh ban, quan hé déng nghiép, trao doi
loi ich chung, trao dbi tai chinh, mua ban hang, cac quan tim chung hodc nhitng mbi
quan h¢ khac [10] [35] [36] [38] [41] [64] [77] [84] [126] [131] [139] [156]. Theo
nghién ctru [41] va [156] thi cac mang xa hoi 1a cac dich vu dua trén web cho phép
cac ca nhan c6 thé: (1) tao 1ap mot hd so cong khai hodc ban cong khai trong hé théng
c6 gi6i han, (2) két ndi hodc chia sé voi mot danh sach ngudi dung, va (3) cho phép
xem, chia sé¢ nhiing ndi dung thyc hién boi nhiing ngudi dung khac trong hé

théng. Con theo nghién ciru [7] [139] thi mang x3 hoi 1 sy phan 4nh mdi quan hé
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gifta cac c4 nhan ctia mot x4 hoi trong thé gidi thuc vao hé théng mang mdy tinh va
c6 thé duogc duoc biéu dién & dang dd thi hodc cac md ta. Theo nghién ctru [10] thi
mang x3 hoi 1a mot thuat ngir dung dé mo ta cac dich vu dua trén web 2.0 cho phép
céc ca nhan co thé tao 1ap mot hd so cong khai hoac ban cong khai trong mat mién
40 ma ho co thé két ndi va trao ddi v6i ngudi dung khac.

Céc céu truc va dich vu cung cap ciia mdi mang xa hoi c6 thé khong gidng nhau,
nhung myc dich ciia cac mang xi hoi déu dung dé két ndi ngudi dung trong mot mang
ma trén d6 cung cp sin mot sd dich vu dé ngudi dung cé thé tuong tac voi nhau. Vi
du nhu mang x3 hoi Facebook (www.facebook.com) ¢6 ciu truc két ndi gitra nhitng
ngudi dung chinh 1a mdi quan hé ban be, sy theo ddi giita nhitng ngudi ding ca nhan
dén cac nguoi dung c4 nhan, trang thong tin cta cac ca nhan hodc t6 chire khac. Néu
nguoi ding c4 nhan cha y dén mot trang (page) hodc tham gia vao mot cong dong thi
c6 hanh vi thich hoac theo doi trén trang d6. Trén mang xa hdi Twitter
(www.twitter.com) thi cdu trac ctia mang x3 hoi dugc hinh thanh dua trén hanh vi
theo ddi. Mot nguoi dung c6 thé theo ddi mot danh sach nguoi dung khac hodc cung
theo ddi dén mot nhom, mot tai khoan ca nhan hodc mot trang khac. Trén trang
YouTube (www. YouTube.com) thi két nbi giira cac ngudi dung va céc tai khoan ca
nhan la theo doi, thich, chia sé cac video cua cac tai khoan khac. Cac dich vu ma cac
mang xa hoi cung cap s& quyét dinh cach thirc nguoi ding trén mang xa hoi d6 c6 thé
tuong tac véi nhau nhu thé nao, cac ddi tuong nao dugc sinh ra trén mang xa hdi do,
cac kiéu dit liéu nao c6 thé dugce tao ra, viée chia sé va phan phéi trén mang xa hoi

do ...

Theo thong ké cua trang http://statistic.com (thang 9/2020) thi hién nay c6 4.6
ty ngudi dung Internet, trong d6 c¢6 dén 3.617 ty ngudi dung cac trang mang x3 hoi,
chiém khoang 44% dan s trén thé giéi. Theo théng ké cua http://www.emarsys.com
va http://www.BusinessWire.com thi lugng ngudi dung khong 16 trén cac mang x4
hoi c6 anh huodng tich cuc dén cac hoat dong cua céac to chire, doanh nghiép cling nhur

nguodi dung cé nhan, dic bi¢t trong cac hoat dong marketing, hoat dong ban hang,
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hoat dong quang ba ... [1][3] [35] [37] [44] [49] [69] [73]. Hon thé nita, cic mang x4
hoi d3 va dang tré thanh manh dit mau mé& cho cac bai toan tng dung ctia nhiéu linh
vuc khac nhau, tir nhitng bai toan ing dung phd bién trong phén tich dir liéu nhu khai
pha dir liéu [8] [10] [14] [20] [23] [43] [48] [53], truy hdi thong tin (information
retrieval) [10] [50] [54] [64] [72], cac hé tu vAn (recommender systems), khoa hoc
web (web science) [4] [8] [10] [23] [42] [48]... dén nhiéu nganh khoa hoc x3 hoi khac
nhu y té va cham soc stc khoe, giao duc, diéu tra céc t6 chuc xa hoi, dic biét trong
cac nghién ciru vé x3 hoi hoc, tim 1y hoc toi pham, phan tich tin gia (fake news), y té
va strc khoe ... hay cac bai toan khai pha quan diém (opinion mining), quan 1y danh
tiéng (reputation management), phan tich hanh vi con nguoi (human behavior

analysis) [39] [45] [47] [51] [54] [57] [61].

1.1.2. Dii li¢u trén mang xda hoi

Theo nghién ctru [132] [156] thi dit liéu trén mang xa hoi hay dir liéu xa hoi
(social data) 1a dir liéu nhén dugc tir cac phuong tién truyén thong xa hoi nhu cac
trang mang xi hoi, cac trang web tim kiém, cdc trang thwong mai dién tt, cic trang

chia sé hinh anh, video ...

Theo nghién ctru [8] [9] thi dir liéu trén cac mang xa hoi biéu dién moi quan hé
hodc cac tuong tac ciia nguoi dung trén cac mang xa hoi d6. Cac moéi quan hé co thé
hai chi€u va cé su tuong tac qua lai gitra nhitng nguoi dung hoac dugc két ndi mot

chiéu, chang han nhu cac két ndi theo ddi/duogc theo ddi trong Twitter, Facebook ...

Dt liéu trén cac mang xa hoi co thé 1a van ban, hinh anh, cac video hodc két
hop nhiéu loai dir liéu d6 voi nhau. Pic trung co ban cua dir li¢u trén cac mang xa
hoi 1a c6 dung lwong 16n, co tinh lién két, chtra nhiéu nhidu, khong c6 ciu trac hodc
ngir phap chuan va dic biét thuong khong day du, khong hoan chinh nhu céc dit liéu

tr cac nguodn sinh dir liu khac.

e L&n (Big): Theo théng ké ciia Facebook.com thi mdi ngay cé khoang 2.5 ti

ndi dung dugc tao ra, c6 hon 500 TB dir liéu dugc luu trit, c6 2.7 ti hanh vi
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thich va 300 triéu birc anh duoc ding 1én Facebook. Theo thdng ké cua
www.statistic.com thi nim 2019 ngudi dung trén cac phuong tién truyén
thong x4 hoi da tang hon 9% so véi nam 2017. Cac s6 liéu thong ké cho thay
rang, dir liéu trén mang xd hoi cang ngdy cang khong 16 va van tiép tuc ting
thém hang phut, hang giay.

e Lién két (Linked): Ban chit mang xa hoi 1a sy lién két giita nhitng nguoi st
dung trén mang, vi vay, dir liéu trén mang xa hdi déu c6 su lién két hay két
nbi véi nhau. Cac mbi lién két trén mang xa hoi c6 thé khac nhau, nhung chi
yéu 1a dya trén cac mdi quan hé nhu: quan hé ban be, quan hé gia dinh, quan
hé truong 16p, quan tam chung, so thich chung, cadc nhém chia sé ndi dung,
nhém ngudi ham mo ...

e Nhiéu nhidu (Noisy): Mot dic diém quan trong cta dif liéu trén cac mang xa
hoi 1a nhiéu nhiu, boi mdi ngudi ding bat ky c¢6 thé 1a nguoi mua hang, c6
thé 1a ngudi ban hang, ¢ thé 13 ngudi tao ra thong tin va cling c6 thé 1a nguoi
thu thap thong tin. Nhidu cua dir liéu trén cac mang xa hoi thuong dén tir hai
ngudn chinh: nhiéu tir cdc spammer hay nhitng ngudi dung chuyén giri cac
ndi dung réc, truyén ma doc va nhiéu sinh ra tir cac mbi quan h¢ cia nguoi
dung trén cac trang mang xa hoi.

e Khéng c6 ciu tric (Unstructured): Cac dir liéu do nguoi ding tao ra trén cac
mang x4 hoi thuong khong cé cau trac, do nhiéu ngudi dung sir dung thiét bi
di dong dé xuit ban noi dung Ién cac mang xa hoi nhu cap nhat trang thai,
giri bai viét... két qua 1a (1) van ban thuong rat ngan, cé nhitng van ban chi
c6 mot tir, mot ddu hoi (?), mot diu chim than (1) hodc mot biéu tuong (icon)
va (2) c6 nhiéu 15i chinh ta, 16i ngit phap va su pha tron nhiéu ngdn ngit trong
mot doan van ban. Vi du st dung ma ASCII nhu :) va :(, st dung cac tu viét
tat (vi du: hr u? g9!).

e Chua hoan chinh (Incomplete): Nhiéu nguoi ding tao ra hodc cip nhat cac
thong tin trén cic mang xa hoi khong day du, hodc khong cho phép nguoi

khéac c6 thé doc duoc, vi vay cac thong tin vé nguodi dung thudng roi rac,
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khong day du, hodc chua hoan chinh. Ngoai ra, cac dir liéu khac dugc sinh ra
tor nguo1 dung trén cdc mang xa hoi cling chi thé hi¢n mot khia canh nao dé
cua nguoi dung, chung khong day du va khong duoc thé hién rd rang trén cac

trang c4 nhan.

Dua trén céc déac diém cua dir 1iéu trén cac trang mang xa hoi, co6 thé thay rang,
cac dir li€u trén cac mang xa hoi thuong khong theo quy chuan, khong hoan chinh va

c¢6 nhiéu nhiéu.
1.1.3. Ngwoi ding va cong dong ngwoi ding trén cdc mang xi hji

Nguoi str dung hay nguoi dung (user) trén cac mang xa hdi la nhitng nguoi tham
gia vao cac mang xa hoi do, ho thiét 1ap cac két ndi véi nguoi dung khac va co thé
trao ddi v4i nhau, doc tin tuc, choi tro choi, tham gia vao cdc nhom, tao ra cac thong
tin, chia sé thong tin, chia s¢ dir li¢u trén cdc mang xa hdi [8] [9] [23] [35] [41] [51].
Nhitng ngudi dung trén cac mang x3a hoi chinh 13 nhitng mit xich két ndi trén céac
trang mang xa hoi, gitp cac mang xa hoi tao nén sy két ndi va duy tri sy phat trién
theo thoi gian. S6 lrgng ngudi ding trén cac mang xa hoi ngdy mot phat trién nhanh
chong chinh 14 muc tiéu nghién ctru cta cic tng dung nham khai thac nhiing wu thé

va loi ich ma mang xa hoi mang lai.

Theo khao sat va théng ké cia LLNRR (Leibniz Library Network for Research
Information) cong bd trén website www.goportis.de vao nam 2017 thi hién nay, trén
cac mang x3 hoi t6n tai bon nhém ngudi dung phd bién 1a ngudi dung sang tao
(Maker), nguoi dung cong nghé (Technological), nguoi dung ¢6 dién (Classical) va

ngudi ding kiéu mot sach (Nerd).

e Nguoi dung sang tao thuong lam viéc trong céac trudong Dai hoc, trung tdm
nghién ciru ... ho sir dung cac kénh truyén thong xa hoi khac nhau mét cach
thuong xuyén, ho c6 thé ap dung cac k¥ ning ciia minh trong qua trinh sir

dung va khai thac dir li¢u trén cac trang mang xa hoi.



20

e Nguodi dung cong nghé 1a cac hoc gid, cac chuyén gia nghién ctru, day la
nhom ngudi dung phd bién nhat trong hoc tip cling nhu cac cong déng nghién
ctru, nhitng ngudi ding nay c6 mbi lién hé chat ché dbi voi cong nghé va cac
phuong tién truyén thong xa hoi, rat thich dung cac cong cu méi, sir dung
thuong xuyén la: Wikipedia, mang xa hoi nhu Facebook va Google+ ...

e Nguoi dung cb dién 1a nhirng ngudi sir dung it cic phuong tién truyén thong
x4 hoi khéac trong cong dong hoc tap va nghién ctru, khong can cac cong cu
moi, chi yéu sir dung dich vu Web 2.0 mdi thang mét 1an hoic it hon, vi 1y
do thuc dung hodc vi d6 1a mot phﬁn bét budc trong cong viéc cua minh.

e Cudi cung, ngudi dung mot sach 1a nhitng ngudi dung tich cuc tham gia vao
linh vuc truyén théng xa hoi, rat d& tiép thu cac phuong tién truyén thong xa
hoi moi, trong ddi khong quan tim dén cac vin dé bao mat, quyén riéng tu
va rét thich thtr thach trong sir dung cac cong cu va tinh ning méi ctia Web
2.0. Nguoi dung mot sach 1a nhém ngudi dung sir dung nhiéu cong cu truyén
thong xa hoi hon bt ky nhom nguoi ding nao khac trén cac trang mang x4
ho1, dac biét cac cong cu mdi, hoac cac tién ich ma cac nha cung cfip dich vu
vura gidi thiéu.

Cong ddng nguoi dung theo [4] [9] [35] [41] [54] [64] [111] 1a mot tap hop
ngudi dung trén mot mang x4 hoi cing chia sé cc s thich, quan tim chung vé mot
su kién, doi tuong hay chu dé nao d6. Ho c6 mdi lién két chit ché voi nhau theo cung
mot mdi quan tAim chung hon so véi nhitng ngudi dung khéac. Trong mot mang x3 hoi
bat ky, c6 nhiéu nguoi ding cung quan tim dén mot chu dé, mot ddi twong hodc mot
su kién thi ho c6 xu hudng két ndi v6i nhau dé cung chia sé cac mdi quan tim chung
d6. Cac két ndi cua ngudi dung thuong theo cac kiéu quan hé gan véi cac quan hé
thue t& ngoai x4 hoi, chang han nhu quan hé ban be, quan hé gia dinh, quan hé dong

nghiép ...

Nhom hay cong dong ngudi dung trén mang xa hoi thuong phu thude vao tinh

nang dugc cung cap bdi cdc mang xa hoi ma ho tham gia. Chang han nhu mang xa
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hoi Facebook.com c6 tinh nang nhom (group), mang xa hoi Twitter.com c6 tinh nang
nhom (list), mang xa hoi Weibo c6 tinh ndng vong ban be ... Tir nghién cuu [41] [54]
[64] [111] thi ddc diém cua cac nhom hay cong dong ngudi dung trén cac mang x4
hoi chinh 1a muc dich hoat dong ctia nhom, c6 nhom dung lam noi chia sé thong tin
nhu cac nhom hoc tap, nghién ctru, dinh hudéng, c6 nhoém dung dé chia sé quan tam,
s¢ thich nhu nhém hdm md céc than twong, cic bo phim, ngudi ndi tiéng, c6 nhom

dung dé mua ban cac mat hang.

M&i nhém thuong ¢ ngudi ding dau (admin) va nhitng ngudi ding trong nhém
1a céc thanh vién (member), cac thanh vién trong nhoém co thé 1a ban bé ciia nhau hodc
khong. M6i nhém déu cé nhitng quy dinh va cac thanh vién tham gia déu phai tuin
tht nhu: quy dinh vé ndi dung dang bai, quy dinh vé cach Gmg xir, quy dinh vé diéu
kién tham gia nhom ... M&i nhom thudng c6 dic trung 13 tén nhoém, kiéu nhém va céac
mo ta hay quy dinh chung vé hoat dong ctia nhém. Nhom ngudi dung ciing tao ra rat
nhiéu thong tin va nhom ciing 1a noi cac thanh vién chia sé méi quan tam chung cua

minh vo1 nhitng ngudi dung khac.

1.1.4. M6 hinh ngwoi dung trén cdac mang xa hi

Mo hinh nguoi dung (user moderling) 14 cach thirc biéu dién thong tin c4 nhan
ctia ngudi dung théng qua cac dic trung ma ngudi dung thé hién trén cac mang x3
hdi. M6 hinh nguoi dung theo cac nghién ctru [8] [9] [135] [18] thudng dugc xay

dung dua trén cac dac trung sau ctia nguoi dung:

e Dic diém ca nhan hodc nhin khau hoc (personal characteristics or
demographics): bao gom tir thong tin co ban nhu gi6i tinh hodc tudi tac dén
cac thong tin xa hoi nhu tinh trang hén nhan, nghé nghiép ...

e Quan tAm va so thich (interests and preferences): trong mot hé thong co thé
dap tmg mo ta sy quan tAm cia ngudi dung ddi voi cac dbi twong nhit dinh

cac san pham, tin tirc hoac tai licu ...
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e Nhu cau va muc tiéu (needs and goals): Cac nhu cau va muc tiéu ma ngudi
dung mubn dat dugc khi str dung mang xa hdi nhu mua hang nhanh hon, tim
thdy san pham tot hon, hodc c6 nhiéu thong tin lién quan hon ...

e Trang thai tinh than va thé chit (mental and physical state): md ta cac dic
diém c4 nhan cua ngudi ding nhu gidi han vé thé chat (kha nang nhin, kha
nang di lai, nhip tim, huyét ap...) hodc trang théi tinh than (chiu ap luc, tai
trong nhan thic) ...

e Nén tang tri thirc (knowledge and background): md ta tri thirc cia ngudi dung
vé mot chu dé hoic hé thdng, tri thirc nay s& thay ddi theo thoi gian.

e Hanh vi ctia nguodi dung (user behavior): Viéc quan sat va phan tich hanh vi
ctia ngudi dung thuong 13 giai doan so bo dé suy ra thong tin cho mot trong
nhiéu van dé vé nguoi dung trén mang xa hoi. Thuong khai thac dya trén lich
sir trong tac hodc lich str da dé lai cua nguoi dung trén cac mang x4 hoi.

e Ngit canh (context) 1 nhirng thong tin mé ta dic trung cua tinh huéng ma sy
viéc xdy ra, trén mang x3 hoi thuong dé cap dén moi truong ctia ngudi ding
nhu vi tri dia 1y, thoi gian, thiét bi st dung trong cac tuong tac cua nguoi
dung.

e Dic diém tinh cach ca nhan (individual traits): Dé cap dén cac dic diém tinh
cach ca nhan cta ngudi dung nhu hudéng nodi hodc hudng ngoai hoic kiéu

nhan thic va phong cach hoc tap ...

Ciing theo cac nghién ctru [8] [9] [135] [18] thi sau khi xay dyng xong mo hinh
ctia ngudi dung, mdi nguoi dung s& duoc biéu dién bang mot tap thong tin ca nhan
g0i 1 ho so ngudi dung (user’s profile) vé van dé dugc nghién ctru. Khi d6, mé hinh
ngudi dung sé twrong Gng voi hd so chia thong tin ¢4 nhin twong Gmg nhu mé hinh
quan tAm ctia ngudi dung (user’s interest profile), md hinh di chuyén ctia nguoi dung
(user’s mobility profile), md hinh dic diém c4 nhin cua ngudi dung (user’s

personality profile) ...
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1.1.5. Quan tdm cua ngwoi dung trén mang xa hgi

Quan tam la thai d6 hay sy chu y cua nguoi dung dbi voi mot chu dé, su kién,
hién tuong nao dé xdy ra trén cac trang mang xa hoi. Co nhiéu khai niém vé thai do
hay su chi ¥, theo nghién ctru [156] va [159] thi thai do co thé 1a mot két qua cua qua
trinh tim 1y, thai d6 khong thé quan sat truc tiép dwgc, nhung thdi dé hay quan tdm
6 thé suy ra dwoc tir nhitng 167 ndi va cdc hanh vi ciia con nguoi. Tir @6 c6 thé thiy
rang, cac hanh vi cia nguoi dung thé hién trén cdc mang x3 hoi chinh 13 thai do hay
quan tim ctia ngudi dung d6 dén cac ddi twong, su kién hay hién tuong trén cac trang

mang xa hoi.

Theo nghién ctru [47] thi quan tdm ctia ngudi dung trén cac mang xa hoi dugce
chia thanh hai nhém: tuong minh va khong tuong minh. Quan tdm tudng minh 1a
nhing quan tim ma cac mang xa hoi nhu Twitter hién thi dé hoi nguoi dung tryc tiép
hozc phan tich cac thé danh diu c6 sin chu dé quan tim. Quan tim khong tuong minh
phai phan tich moéi phat hién dugc nhu phan tich hanh vi, phan tich lién két mang,

phan tich ciu trac mang ...

Khi nguoi dung thé hién quan tam hay to thai do vé mot dbi tuong, su ki¢n, hién
tuong nao d6 déu dua trén nhan thirc va niém tin. Boi vy, hanh vi hay thai do cta
nguoi dung dbi voi cac dbi tuong, su kién, hi¢n tuong trén cac mang xa hoi la cach
thirc ngudi dung thé hién mdi quan tdm ciia ho déi véi cac van dé xay dén ddi véi cac
dbi trong d6. Chang han nhu mot ngudi ding thudng xuyén chia sé cac bai viét vé
lich trinh céc tran tennis, tham gia vao nhom c6 dong vién cua Man U, thuong xuyén
thich hodc binh luan hinh anh cac vin dong vién thi c6 thé xem ngudi dung d6 quan
tam dén chu dé thé thao, hoic mot nguoi dung thudng xuyén cht ¥ dén cac bd phim
bom tan, tham gia nhom ham mo mot ca si, dién vién nao d6, thudng xuyén theo ddi
lich chiéu va céc su kién bén 1& cua céc lién hoan phim thi c6 thé xem nguoi dung dé
quan tdm dén cha dé phim anh, giai tri. Nguoi dung c6 quan tdm hay thé hién su chi
v dén cac dbi tuong, sy kién hoac hién tuong thi ho cé thé tao nén céc bai viét, chia

sé lai cac bai viét tir nguoi dung khac hoac ngudn khac. Ngoai ra, nguodi dung cé the
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bay té thai do thong qua hanh vi thich, hoac rd rang hon thi dé€ lai cac binh luan dudi
cac bai viét do, hodc ho tham gia cac nhom, cac cong dong c6 cung moi quan tdm véi

ho.

Nhu vdy, c6 thé noi rang: Quan tdm ciia ngudi ding trén cdc mang xd héi la s
dé tam va chii ¥ thuong xuyén dén mét hodc mét s6 doi tuwong, su kién, hién tuong
nao do. Viéc nghién ciru phat hién quan tam cua nguoi dung trén cac mang xd hgi co
thé thuc hién duwoc bd“ng cdch phan tich cdac hanh vi cua nguoi dung thuc hién trén

cdc doi twong, sy kién, hién twong trén cac mang xa hoi do.

1.1.6. Chii dé trén cdc trang mang xi hji

Theo tir dién Tiéng Viét thi chu dé 1a van dé chinh dwoc dit ra trong mot tac
phém ngh¢ thuat hodc la dé tai dugc chon 1am ndi dung chu yéu trong hoc tap, sang
tac. Theo tir dién Cambridge (https.//dictionary.cambridge.org), chi dé& 1a mot van
dé duoc thao luan, viét hay nghién ctu, con theo tr dién Oxford
(https.//en.oxforddictionaries.com), chi d& 1a mot van dé dugc trinh bay trong vin
ban, bai luan hay trong cudc hdi thoai. Chu dé cua cac ndi dung ma ngudi dung ding
trén cac trang mang thudng an trong ndi dung, ngudi dung thong qua cac ndi dung
trong cac bai dang ctia minh dé gian tiép trinh bay cac chu dé ma ho quan tim dén,
hay linh vuc cu thé dugc trao doi thong qua cac hanh vi cia minh.

C6 thé noi rang, chu dé 1a mot mo ta van dé, linh vic ma ngudi ding quan tim
dén trén céc phuong tién truyén thong xa hoi, chu dé duoc biéu dién 12 mot doan vin
ban néu 1én dic trung dé thay sy khac biét cta van dé, linh vuc d6 v6i van dé va linh
vuc khac.

Biéu dién chu dé trén cac mang xa hoi duogc biéu dién béng cac tur khoa, tap hop
céc tir khoa, cac khai niém, céac lién két gilra cac khai ni€ém dya trén céc tap hop tu.
1.1.7. Hanh vi cua ngwoi dung trén ciac mang xa hoi

Hanh vi trén mang xa hdi dugc xem la toan bd cac hanh dong c6 chu dich hodc

khong c6 chu dich ma ngudi dung thuc hién trén cac déi twong duoc cac nha cung
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cap dich vu mang x3 hoi sinh ra. Hanh vi 13 toan b nhitng phan tng, cach cu xu ra
bén ngoai cia mot ngudi trong mot hoan canh cu thé. Hanh vi 1a mot gia tri co thé
thay doi theo thoi gian, hanh vi ciia mot nguoi c6 thé bi anh hudng va chi phdi béi
nhiéu yéu td, vi du nhu trong nghién ctru [57] hanh vi mua hang cia ngudi dung bi
chi phdi boi 4 yéu t6 1a: yéu 16 trinh dg van hod, nhitng yéu t6 mang tinh chat xd héi,

nhitng yéu té6 mang tinh chdt cd nhdn va nhitng yéu té mang tinh chat tam Iy.

Theo [35] [37] [104] thi hanh vi cua con ngudi mo ta nhirng cach ma con nguoi
hanh dong va twong tac véi thé giGi bén ngoai, hay hanh dong va phan Gng cua con
nguoi d6i voi nguoi dung khac, cac thuc thé khéc, cac tinh hudng hodc su kién trong
moi trudng do hodc mai treong vat 1y. Phan tich hanh vi 1 mdt khai niém quan trong
trong viéc nhan thirc cac dong luc va nguyén nhan trong nhiéu linh vuc nhu khoa hoc
hanh vi, khoa hoc may tinh, mang xa hoi, hé théng tu van, quan ly quan hé khach

hang, t6 chirc da phuong tién, phat hién cong dong ...

Trong nghién ctru vé mang x hoi, ngudi ta ddng ¥ rong rai rang phén tich hanh
vi ctia nguoi dung 13 cha dé quan trong dé hiéu sau sic vé ngudi dung. Cac hanh vi
duoc chia thanh céc hanh vi dinh tinh va dinh lugong dya trén loai hanh dong c6 lién
quan. Hanh vi dinh tinh dugc dac trung bdi hanh dong cia céc tac nhan va hanh vi
dinh luong duoc dinh luong br?mg dac trung cua cac thuc thé. Theo [35] thi hanh vi
ctia ngudi dung trén mang xa hoi c6 anh hudng truc tiép dén cac méi quan hé, cong
viéc, giai tri, hoc tap ... chiing c6 thé ham chtra nhiéu ¥ nghia khac nhau va cé vai tro
quan trong trong nhiéu ung dung nhu: khai thac thong tin va cong dong nguoi dung,
cac dich vu cham séc¢ stc khoe, hoc tap va nghién ctru. Vi vay, luan an lya chon phan

tich hanh vi lam ddi teong nghién ciru.
1.2.  Phit hi¢n cic chit d quan tim ciia ngudi ding trén cac mang xa hoi
1.2.1. Phdt biéu bai todn va ciu héi nghién civu

Ttr cac khai niém vé nguoi dung va cha dé trong Muc 1.1 ¢6 thé thay ring, moi

ngudi ding trén mang x3a hoi duoc dic trung boi rat nhidu tinh chit khac nhau, ¢6
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nhirng dic trung ¢ dinh nhu tén ngudi dung, vi tri dia 1i, nghé nghiép ... &én nhiing
dic trung khong ¢ dinh nhu danh sach cac bai viét ciia ngudi dung, danh sach ban
bé ctia nguoi dung, cac lién két ma ngudi dung theo ddi, cic nhém ma ngudi ding
dang tham gia ... vi vy, dé phat hién cac chu dé& quan tim cta ngudi dung trén céac
mang xi hoi can di tim quan tdm tuong minh va quan tdm khong twong minh thong

qua cac hanh vi cua nguodi dung.

Bai toan phat hién cac chi dé quan tdm cua ngudi ding dua trén hanh vi c6 thé
phat biéu nhu sau: Cho mét tdp cac chu dé trén mot mang xd hoi va mot tap hop
nguoi ding cing cdc déc trumg ciia ho trén mang xa héi dé, can dwa ra danh sdch
cdc chii dé ma nhitng nguwoi ding quan tam, chii y dén dwa trén viéc phan tich cdc

hanh vi dac trung cua nhitng nguoi dung do.

Xét mot cach tong quat thi bai toan phat hién cac chi dé quan tAm cta ngudi
dung trén cac mang x3 hoi chinh 1a mét bai toan gan nhiéu nhin cho ngudi dung, cac
nhan & day chinh 1a cac chu d& ma ngudi ding quan tdm, cac dic trung cla ngudi
dung chinh 1a cac ddi twong dung dé phén tich dé gan nhin nhu trong Hinh 1.1. Nhing
cAu hoi can giai quyét ciia bai toan bao gom:

o Doi twong nghién ciru dwoe lya chon ciia bai todn la gi? chinh xac hon 1a
nhitng dac trung nao cua nguodi dung trén mang xa hoi sé duogc lya chon lam
d6i twong nghién ctru va phan tich nham phat hién cha dé quan tam ciia ho?

e Nhitng nguoi ding trén cdc mang xa hoi dwoe biéu dién nhw thé nao dé phén
tich va wéc lirong nham phdt hién cdc quan tam cia ho?

o Cac phwong phap hay cac ky thudt nao sé dwoc swr dung? trong nghién ctru,
phan tich va u6c luong dé phat hién duoc cac chu dé quan tim cia ngudi
dung trén cdc mang xa hoi.

o Cdc chu de quan tam dwoc xdy dung va biéu dién nhw thé nao?
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Hinh 1.1. Minh hoa bai toan phit hi¢n chii dé quan tim ciia ngwdi ding

(Nguoén: Dhelm S.N. et al. [47])

1.2.2. Ung dung ciia phdt hién quan tim ciia ngwoi dung trén mang xa héi

Theo théng ké trong [132] thi cac bai toan khai pha dya trén dir liéu xa hdi
(social data) c6 thé tom tit nhu trong Hinh 1.2, cac dit liéu xa hoi 1a cac dit liéu c6
duoc tir cac phuong tién truyén thong xa hoi nhu cac mang x4 hoi va tir cac phuong
tién truyén thong xa hoi khéac. Cac nghién ctru dir li€u xa hdi chu yéu dua trén ba hoc
thuyét: thuyét trong quan xa hoi, thuyét cian bang va thuyét trang thdi. Dua trén cac

thuyét nay, cdc nghién ctru tap trung vao ba nhom chinh:

e (Céac nghién ctru dua trén cac rng dung cho nguoi dung nhu phat hién cong
ddng, phan loai cic nhom ngudi dung va phat hién nguoi dung xau. Cac
tmg dung chu yéu trong cac linh vuc nhu gido duc, y té va stc khoe, toi
pham xa hoi tiém 4n, cac tin tirc gia ...

e Cac nghién ciru dua trén cac mdi quan hé cua cac ngudi dung nhu dy doan
cac két ndi cua nguoi dung, du doan cac két ndi x3 hoi chit chd va du doan
cac mdi quan hé 1au dai cta cac nhom nguoi ding. Cac Gng dung chil yéu
trong cac linh vuc kinh doanh, xa hoi hoc, cac hé¢ théng tu van, cac hé théng

du bao ...
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e (Céac nghién ctru dya trén ndi dung cua cac doi tugng dugce sinh ra bdi nguoi

dung nhu cac bai toan khuyén nghi ngudi dung, cac bai toan trich chon dic

trung va cac bai toan phan tich quan diém. Cac ing dung chi yéu trong cac

linh vuc nhu quang cdo, gidi thi€u san pham, phan tich quan diém va so

sanh, nhan xét ve cac san pham ...

Cac mang xa hoi

( (Social Networks)

)

N

(

01 dung do nguoi dung ta
(User Generated Content)

)

Tuong quan xa hoi
(Social Correlation)

Thuyét cén bing
(Balance Theory)

Thuyét trang thai
(Status Theory)

Dit liéu truyén
thong xa héi

Céc thuyét xa
hoi

ﬁ)ua trén ngudi dﬁng\
(User-based)

/ Dua trén quan hé\

(Relation-based)

/ Duya trén ndi dung\
(Content-based)

Phat
hién
cong
ddng

Phan
loai
nguoi
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Spam
mer

doan
cac
Kkét
ndi

doan
két
noi

xa
hoi

doan
Kkét
ndi
chat

Lua

Khuyén | chon
nghi dic
trung

Phén
tich
quan
diém

Céc bai toan trong
khai pha dir liéu
xa hoi

Hinh 1.2: Céc bai toan khai pha dir liéu xa hdi dua trén cac thuyét xa hoi

(Nguon Tang Jiliang et al.[132])

1.3. Cic nghién ciru lién quan dén bai toan

1.3.1. Cic hwéng tiép cin ciia bai todn

Theo [10] [54] va [60] thi bai toan phat hi¢n quan tdm cua ngudi dung trén céac

mang x4 hoi thuong duge xem xét dua trén nguon thong tin dwoc phdn tich, cach

thire biéu dién cdc chu dé dwoc so sanh, cac ky thudt dwoc sw dung dé khai thac cac

mé hinh va cdc phwong phdp dé danh gid:
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Céc ngudn théng tin (information sources): Ngudn thong tin 1a cac ngudn
duoc sir dung dé trich chon théng tin nham tim kiém chu dé& quan tim coa
nguoi dung. Chang han nhu noi dung van ban (posts text, comments, tags),
cAu triic mang x3 hoi (social network structures), anh va video (images and
video)... Cac ngudn thong tin thudng dugc chia thanh ngudn thong tin bén
trong (internal) va ngudn thong tin bén ngoai (external). Ngudn thong tin
bén trong thuong la cac mang xa hdi don (single — OSN) nhu LinkedIn,
Facebook, Twitter... va cic mang x3 hoi lién két chéo (cross-system) nhu
cac trang Google+, cac trang ¢ thong tin két ndi lién quan... Ngudn thong
tin bén ngoai thuong 1a cac bai dang trén cac website, cdc mang tri thire, cac
tir dién tri thirc...

Cach thire biéu dién cac chu dé quan tim cua nguoi dung (user interest
representation units): La cach thirc dung dé biéu dién cac chii d&& quan tdm
ciia ngudi dung dugce 1am co s& dé phat hién, wdc luong hodc so sanh.
Thudng cac cha dé quan tim cta ngudi dung c6 thé biéu dién dua trén tir
khoa (keywords), hodc biéu dién dya trén nhém tir khoa (group of
keywords), co thé biéu dién dya trén khai niém (concepts) hodc biéu dién
dua trén nhém céc khai niém (group of concepts) dua trén mang tri thirc
nhu thong qua thyc thé hodc cac thé loai.

Céc k¥ thuat khai thac va phan tich co s dit liéu lién quan dén nguoi dung
(underlying techniques): Hién nay c6 kha nhiéu k¥ thuat duoc st dung trong
khai thac va phan tich dé phat hién cic chu dé quan tdm cta ngudi dung.
Dién hinh nhu cdc mang no ron nhing (embeddings neuron); cac hé thong
loc cong tac (collaborative filtering); md hinh chu dé (topic modelling); du
doan lién két (link prediction); hdi quy tuyén tinh (regression); cic phuong
phap dua trén d6 thi (graph methods); cac ki thuat khai thac web ngit nghia.
Bén canh d6, hién nay céac co s dit lidu chuan dé phat hién va phan tich vé

chu dé quan tdm cua ngudi dung van chua ¢6 mot bg dir liéu chuén, cac co
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sO dir liéu phan tich hau hét duogc cac nghién ctru ty thu thap dua trén cac
API hoac dya trén phuong phéap thu cong.

e  Cac phuong thirc dé danh gia (evaluation methodology): Panh gia bén trong
va danh gia bén ngoai (intrinsic va extrinsic) 1a cac phuong phap dugc s
dung trong danh gia cac k¥ thuat va phuong phéap phat hién cha dé quan tim
ctia nguoi dung. Panh gid bén trong 13 phuong phap danh gia vé chét lugng
clia cdu tric cac thong tin quan tdm cta ngudi dung dwa trén nghién ciru
nguoi dung hay dya trén danh gid cua chinh ngudi dung. Péanh gia bén ngoai
1a phwong phap danh gia ciu tric thong tin quan tim cta ngudi dung dya
trén xem xét anh hudng cta cac chi dé quan tim dén cac ing dung nhu cac

hé théng khuyén nghi ngudi dung, cac hé thong du béo ...

Theo khdo sat cua luan &n, bai toan phat hién quan tdm cta ngudi dung trén

mang xa hdi ¢o hai hudng tiép can chinh:

Mot 14, tap trung vao cac moi lién két cia nguoi dung bao gom theo cau truc
cua mang xa hoi, theo céac két ndi, cac lién két cua ngudi dung con goi la tap trung

vao nguoi dung (user-centric)

Hai 1a tap trung vao céc doi twong dugc sinh ra bdi ngudi dung trén mang xa
hoi nhu céc bai viét, cac bai chia sé, cac hanh vi nhu thich, binh luan con goi 1a huéng

dbi tuong (object-centric).

Véi hudng tiép can user-centric, cac nghién ctru tip trung phat hién quan tim
ciia nguoi dung bang cach phan tich cac mdi lién két, cac cu trac mang, cac dic
trung it thay doi cia nguoi dung trén cac mang xa hoi nhu thong tin c4 nhan cua
nguoi dung (profile’s user), vi tri dia 1y (locality), cac tuong tac va cac hanh vi di
chuyén (mobility and social interactions), cac két nbi ban bé, hang xoém (friends,
neighbors), cac lién két dugc theo ddi (follows experts, follow famous people), cac
két ndi va tuong tac thong qua cac tng dung (internet connections), cac két nbi cia
ngudi dung (node in social network), cac cong ddng (community extraction) ... Mot

s6 nghién ciru theo hudng nay dugc tom tat trong Bang 1.1.
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Bang 1.1: Tém tit vé cic nghién ciru theo hwéng tiép cin user-centric

STT | Nghién Nguén Biéu dién chii d¢ | M6 hinh va phuwong | Céch danh
ciru théng tin quan tim phap phan tich gia
1 A.Basma et | Chii thich | Turkhoa vé cac dia | - Khuyén nghi quan tim | D6  chinh
al., ISPRS’ | trén céc | danh ndi tiéng va | theo c4 nhan va cho diém | xac, bo
2016 [2] phuong tién | duoc yéu thich - St dung Location- | nhay va F1
dugc gin vi Based SN (LBSN) score
tri (geo-
tagged)
2 B.Jiang & | Tri thirc vé | Khai niém theo | - Ndm bét sy thay d6i | CAdy phén
Ying Sha, cac chi dé | cAy phdn cdp dua | chu dé quan tdm cua | cip  theo
PCSFE’ quan tAm cia | trén mang tri thirc | ngudi dung theo thoi | chu dé
2015 [18] ngudi dung gian Céac chu dé
- Str dung cho diém va | nong (Hot
xép loai (score va | topic)
ranked)
3 Budak. C et | Cac phat | Cac tai khoan lién | - Nam bt cac twong tic | D6  chinh
al., MSR- | ngébn clia | quan dén mang x3 | phirc tap gitta cac mbi | x4c, bé
TR’ 2014 | nguoi dung | hoi, nguoi dung va | quan tdm khac nhau cua | nhay, Do
[28] trén mang va | hang x6m lan can | nguoi dung tin cay
thong tin trén - St dung m6 hinh xac
mang suét
4 Parantapa Céc theo ddi | Cac khai niém xa | - M6 hinh chu dé - Xép hang
Bhattachar | chuyén gia, | hoi - Labeled LDA trén cac | va danh gia
ya et al., | lya chon dac tweets cua nguoi
ACM 2014 | trung qua
[21] danh sach
5 Itai Céac ciu tric | Cac khai niém va | Dan nhin v6i 6 nhin | Xép hang
Himelboim | mc¢  mang | cac ludng thong | (Polarized Crowds, In- | va so sanh
et al., 2017 | cua ngudi | tin mau Group, Brand,
[62] dung Communities,
Broadcast, Support
6 Min Jiming | Cac tp tin | Hé tri thirc cua tir | - Xay dung danh muc thé | - Xép hang
et al., | thong tin ca dién Wikipedia loai va danh chi muc ID
ENIR’12 nhan tr danh muc lich st tim
[103] (profiles) kiém ctia nguoi ding
- Phan loai dung k-means
7 Noulas, A. | Thong tin di | St dung tir khoa | - Khai thac tap di liéu | P& chinh
et al., 2009 | chuyén va vi | chi vi tri khac nhau chira thong tin | xac,
[108] tri cua nguoi vé tuong tic giita nhimg | Do nhay va
dung nguoi trong hdi nghi Fl1

- Phan loai bang giam sat
va ban giam sat
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8 Palesta D. | Thong tin vé | St dung khai niém | - Tinh c4c thanh phan | - So sanh
et al., | cong dong cdu trac mang | cia dd thi bang thong tin | gitta CNM
KDD’2012 dong nguoi dung va tinh trong | va INC
[111] s6 bang d6 do Jaccard

9 Tingting Két nbéi xa | Swdungkhdiniém | - S dung ky thuat [ D6 chinh
Wang et al., | hoi gilra cac két ndi xa hoi dua | random-walk dua trén | xac
PAKDD’20 | ngudi  dung | trén  xu  huéng | mé hinh hoc cing cb két
13 [143] trong mang (homophily) hop gilta van ban va cac

thong tin lién két

10 Zhiheng Xu | Cac  tweet | Cac khai niém lién | - St dung mé hinh cha | Cho  diém
et al,, | don va mdi | quan dén thong tin | d& - Tac gia v6i tén 1a | (score)
IEEE’2011 | quan hé véi | co lién quan dén | twitter-user
[148] cac tac gia tac gia

Véi hudng tiép can object-centric, cac nghién ciru tap trung phat hién quan tim
ctia ngudi dung bang cach phan tich cac dbi twong duogce tao ra trong qua trinh twrong
tac cua nguoi dung trén cdc mang xa hdi nhu ndi dung cac bai dang (post, tweets...),
cac thé danh diu (tags), cac binh luin (comment), cac thong tin trong cac bai chia sé
(content of sharing), cac hanh vi thich (like), tha cam xuc (emotions) ... Huéng tiép
can ndy dugc phén tich dya trén nhiéu dbi twong khac nhau nhu: phat hién quan tim
ctia ngudi dung trén mang xa hoi thong qua viéc kham pha cac cha dé tiém an dua
trén cac thé danh diu nhu [145] phat hién nhitng quan tdm chung cta nguoi dung
dugc chia sé bai cac nguoi ding khac trong nhom trén mang xi hoi bang cach phan
tich thé ddnh diu cta ngudi dung trén mang del.icio.us. Trong cac hé thong nay,
ngudi dung str dung thé danh dau nhu mot nhin mo ta dé chi thich cic ndi dung ma
ho quan tim va chia sé cac thé danh dau nay v6i ngudi dung khac trong mang, c6 thé
hiéu rang cac thé danh du nay chinh 14 cac quan tim ctia mot ngudi dung trong mang
xd hoi. Cai tién tir thé danh ddu, trong [125] phan tich va nghién ctru quan tdm cia
ngudi dung dia trén cc thé danh diu dé kham pha cac cong dong c6 quan tim chung
trén mang xa hdi; phat hién quan tdm dya trén hanh vi thich cta [43] va [40], dd@ mo
hinh hoa hanh vi thich cua nguoi dung va du doan hanh vi thich ciia nguoi dung trén
mang x3 hoi, bén canh d6 nghién ctru cling dua ra cach thirc théng ké luot thich cua
nguoi dung trén cic mang xa hoi va méi lién quan gitra lugt thich va quan tim cua
ngudi dung. Tuy nhién, nghién ciru dia trén do do Jacard dé wdc luong do twong tu

cua hanh vi thich véi quan tdm cua ngudi dung, khong dua ra moi quan tdm ctia nguoi
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dung trong téng thé hanh vi cua ho, dic biét trén thuc té, cac hanh vi thich c6 thé chua

thé hién thuc sy nguoi dung quan tdm dén bai viét hoac chu dé cua bai viét ma chi la

c6 moi quan hé ban be, hodc thyc hién nut thich kiéu “xa giao” thi viéc nghién ctru

chi riéng hanh vi thich c6 thé dua ra két qua chua chinh xac. Mot s6 nghién ctru theo

huéng thir hai duoc tom tit trong Bang 1.2.

Bang 1.2: Tém tit vé cAc nghién ciru theo hwéng ti€p cin object-centric

TT | Nghiénciru | Ngudn thong | Biéu dién chii | Mo hinh phén tich | Phwong phip
tin dé quan tim danh gia
1 Guy Ido et | S dung cac | St dung mang | Ky thuat danh chi | Khao sat danh
al., IBM Lab, | thong tin trén | tri thirc voi biéu | muc (indexed) trén | gia cho diém va
WWW’13, | cac tmg dung | @ mbi quan hé | tdt ca cac tai liéu | phan hdi cia
2013 [60] cla cac mang | gitrangudi dung, | dugc xay dung theo | nguoi dung
x4 hoi nhu cac | cac tai liéu va | siéu du liéu
dir liéu chuyén | cac thuat ngit (metadata)
gia dé phan
tich
2 Al Kouz | Cacditliéuvan | Mang ngir nghia | Dya trén phan loai | P chinh xac,
Akram, 2013 | ban do nguoi | st dung tu dién | theo md  hinh | Do nhay va F1
[14] dung tao nén Wikipedia Bayesian Network
3 Basit Thong tin ctia | S& dung khai | S dung hoc may | B chinh xac,
Shahzad et | cac su kién ni | niém cua 30 thé | v6i SVM véi biéu | D6 nhay va F1
al., IDD’ | bat trén mang | loai theo Twitter | dién dir liéu duya
2017 [23] (famous lingo trén Data
events) Visualization
4 Dhelim St dung 5| Biéu dién duwa |- St dung dbi sanh | D6 chinh xéc,
Sahraooui et | nhom tinh cach | trén mé hinh dd | dé phat hién meta- | P§ nhay va F1
al., KBS’ | cua nguoi | thi, va tai tu | path
2020 [47] dung (Big Five | BOW  (bag-of- | - BJ do tuong tu
personality words)
traits)
5 Fattane Thong tin van | Tép hop tur khoa | - Phuong phap phat | B chinh xac,
Zarinkalam ban cac tweets | biéu dién chu dé | hién chu dé Do nhay, F1
et al., ‘2019
[54]
6 Muhammad | Thong tin van | Tap hop tir khoa | - Dbi sanh véi tap | D9 chinh xac
H. et al, | ban céactweets | biéu dién chu dé | céac thé loai so sanh
IJCSIT’ 2018 trén mang xa hoi
[63] Tweetter
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7 Jain, Arti et | Cac van ban | Tap hop tir khoa | St dung hoc may | So sanh va ddi
al., dinh kém v6i | biéu dién chu dé | véi cdu trac mang | chiéu
ICIoTC’2018 | anh duogc dang di liéu va mang
[68] 1én mang noron nhan tao

(Artificial ~ Neural
Network - ANN)

8 Kapanipathi | Thong tin van | - Strdung tirdién | - Biéu dién théng | Cho diém va xép
P. et al, | ban cac tweets | Wikipedia qua md hinh thuc | loai
ESWC’2014 thé va cay phan cip
[72] - Str dung hoc may

9 Kim J. etal,, | Cac bai dang | - Tap hop cac tir | - Trich chon cac | So sanh
1JSE cla nguoi | khoa danh tr va tinh
1A’2013 [77] | dung trong sb  bing

cosine

10 |Kwan Hui| Cac bai ding | - Cac tir khoa la | - Sur dung | - Pém sé nguoi
Lim et al., | tweets cta | tén chu dé Wikipedia dé phan | lua chon céac chi
WikiSym’13 | nguoi dung loai chi dong theo | dé khi khao sat
[82] cac chu dé

11 M. Shafik et | Cac bai dang | - Danh sach cac | - St dung m6 hinh | B§ chinh xac,
al., tweets  cua | tr khoa biéu | chu dé lai giita cac | Do nhay va F1
ICICIS 2019 | nguoi dung din chu dé giai thuat hoc may
[97] va cac dac trung cia

nguoi dung

12 Nori Nozomi | Théng tin chira | Biéu dién bang | - Str dung ly thuyét | R-Precision
et al., | trong hanh vi | md hinh dd thi | @6 thi hanh dong
ICWSM’ danh dau va | v6i cac yéu td | Action Graph va
2011 [107] yéu thich phu thudc thoi | LDA

gian

13 Pengtao Xie | Cacanhvavan | Ty dinh nghia | St dung md hinh | St dung cac két
et al, | ban dinh kém | dya trén noi | khong gian anh cia | qua dinh tinh dé
AAAI’15 anh cé nhan dung anh nguoi dung (User | danh gia
[114] Image Latent Space

Model) v6i  bbn
muc: themes,
semantic  regions,
visual words, pixels

14 Fang-Yu Cac bai dang | Nhom cac tuo |- Su dung ma tran | DB§ chinh xac
Chao et al., | trén mang | khéa dé biéu | thuat ngir cia céc tai
APSIPA’201 | Pinterest (Pin dién chu dé liéu, cac tui tr truc
6 [50] of Pinterest) quan

- Str dung (DLDA)
roirac
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15 Rytsarev Igor | Cac bai dang | Nhdbm cac tr | - St dung Latent | D6 chinh xac
et al., | trén mang | khoa dé  biéu | Dirichlet Allocation
ITNT 2016 Twitter dién chu dé (LDA) va giai thuat
[119] k-means

16 Shuiqgiao Cac ndi dung | Thuat nglr ctua | Kham pha cac thuat | B chinh xac
Yang et al., © | bai dang vin ban ngin | ngir theo cach biéu
IEEE’2019 (Term of short | didn cac cha dé
[121] text) (TRTD) vo6i trong

sd clia cac nut va
trong s6 cac canh
theo d6 thi cac tir
(node-weighted,
edge-weighted
word  graph -
NEWG)

17 Sengkey C.H | Cac thong tin | M6 hinh chu dé | St dung cac ham | P§ chinh xc,
et al., | duogc chia sé (LDA) dua trén | ContentInterest, Po6 chinh xac
ICNCC’16 Wikipedia SharingInterest, va | trung binh
[122] InteractionInterest

dé phat hién cac chu
e

18 Shangsong Luong cac van | Cac thuat ngit | - S dung md hinh | P§ chinh xac,
Liang et al., | ban ngin trong cic van | két hop ctia | P9 chuan
ACM’2017 ban ngin (Term | dynamic
[124] of short text) multinomial

Dirichlet va mo
hinh UCT

19 Sheng Bin et | Cac thé danh | Cac tir khoa - St dung khong | Xép hang
al., dau gian véc to va TF
IJHIT 2016 dya trén mo hinh
[125] TAUT (taking

advantage of user
tags)

20 Xin Li et al., | Cac thé danh | Cac tir khoa va | - St dung mo hinh | BJ tuwong ty ndi
[145] dau cac khai ni€m | TAUT va (ISID - | tai va d§ tuong

lién quan dén noi | Internet Social | tur cta cac chu dé
dung Interest Discovery
system,

21 V. Ranjith,V. | Thong tin quan Biéu dién dua | - Dy doan dua trén | D0 chinh xac
Rajaram, tim c4 nhan, | trén quan diém | cac xép loai cua cac
IJRAR’2018 | @0 tuwong tu | cia tai li€u, cac | dich vu nguoi dung
[138] quan tam giira
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cac ca nhan va | cdu, cac thuc | - Phan tich brfmg
anh huong cua | thé. ngon ngitr tu nhién
ban than ho
22 Yoad Cac cam xic | Cac tirkhoa gdom | - Sir dung md hinh | Do chinh xéc, va
Lewenberg et | (emotions) sports, movies, | hoc may theo sau | danh gia mo
al., technology & | mirc cam xuc cuda | hinh dy doan
IEEE’2015 computing, Ekman’s
[152] politics, news,
economics,
science, arts,
health & religion
23 Fattane Thong tin cac | Cac khai niém | - St dung m6 hinh | B chinh xac,
Zarrinkalam | bai dang trén | biéu dién ngit | phan cdp theo cac | Do nhay va Fl
et al., | Twitter nghia dya trén thé loai cua
IR’2019 [54] Wikipedia Wikipedia
- St dung phéan tich
dua trén yéu t6 thoi
gian
24 Lin Gong et | Cac bai dang | Tu khoa tén chu | - Sir dung hé théng P06 chinh xac
al., trén Twitter de nhing va so sanh
KDD’2018
[89]
25 Singh Thong tin cac | Nhém cac tu | - Su dung phuong | D6 chinh xéc
Arabzadeh et | bai ding trén | biéu dién chu dé | phap lan truyén
al., Facebook
CIKM’2019
[129]

Dua trén Bang 1.2 ¢6 thé thay rang, cac nghién ctru vé quan tam cua ngudi dung

hién nay tap trung nhiéu vao viéc phan tich thong tin trong cac bai ding, cam xuc, thé

danh dau, hodc cac thong tin chia sé dugc mot cach riéng 1é. Cac ky thuat va phuong

phap phan tich thuong dung 1a tir dién, xay dung nhom tir va cac hé thdng tir vung

dua trén cac phép toan so sanh, cac hé théng hoc may.

1.3.2. Cdc bwéc xdy dung hé so quan tém ciia ngwoi ding

Theo [9] va [54] thi qua trinh xay dung hd so quan tAm cua ngudi ding (user

interest profile) 1a qué trinh thu thap, trich xuat va biéu dién cho cac chu dé quan tim
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cua nguoi dung. Qua trinh nay thuong cé ba giai doan: Thu thdp dit liéu, xdy dung

ddc trung va dwa vao cac ung dung nhu Hinh 1.3.

e Thu thap dir li¢u (Collect data): La budc thu thap di li€u li€én quan dén
ngudi dung dé Iya chon va xdy dung cac dic trung clia ngudi dung do. Cac
dw liéu thu thap co thé 1a céac bai dang, cac két ndi, cac lién két, cac thong
tin trong hd so; c6 thé khai thac khong tuong minh nhu phan tich quan diém,
phéan tich cam xtc...

e Xay dung thong tin quan tam (Interest profile construction): La budc phan
tich, trich chon va biéu dién thong tin quan tdm cua ngudi dung. Str dung
cac phuong thirc khac nhau dé dua ra mic do quan tdm cia ngudi ding dén
cac chu dé. Két qua 1a thong tin quan tAm ciia mdi ngudi ding co thé duoc
biéu dién bang vécto, bang do thi hodc bing cay phan cép, ...

e St dung trong cac ung dung: Budc ndy 1a mo ta cic tng dung co thé st
dung két qua cua thong tin quan tim cua ngudi ding nhu cac hé thong
khuyén nghi nguoi dung, cic quang cdo cd nhan héa hodc cac hé thong

thuong mai dién tu...

Biéu dién bing vécto
Biéu dién bang do thi
Biéu dién biing taxonomy

Dir liéu tuong minh
Dir liu khong tuong minl
Céc két noi xa hoi

Thu thap di liéu

Sir dung trong céc ting dung

Xay dyng thong tin quan tam

WordNet
Wikipedia
Web Links

Mg rgng ngir nghia

Hinh 1.3: Quy trinh xay dung thong tin quan tim cia nguwoi dung
Ngqu‘n (Abdel. H Ahmad va Xu Yue (2013) [9] va Fattane Z et al. (2019) [54])
Quy trinh xay dung thong tin quan tdm cua ca nhan ngudi dung thuong duoc
goi tén dua trén md hinh dung dé kham phé chu dé quan tim cua ngudi dung, c6 thé

hiéu 1a cac k¥ thuat hay cac phuong thie s& dugc sir dung trong phat hién cac chii dé
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quan tam cua nguoi dung, thuong chia thanh cac mo hinh dua trén cac doi tuong, cac

moO hinh dya trén céc khai pha an va cadc mo hinh lién quan dén yéu t6 thoi gian.

Mo hinh dua trén cac ddi tugng 14 cac mé hinh duoc nhin thiy dé dang nhu
cac ndi dung vin ban thé hién rd quan tAm cta ngudi dung (textual contents)
hodc cac mbi két ndi 1d rang lién quan dén cac chu dé quan tdm ctia nguoi
dung (user relationships). Cac phuong phap sir dung dé phan tich thuong 1a
phat hién chu dé (fopic detection) hodc xac dinh céc thyc thé co tén (entity
recognition identification).

Mo hinh dua trén cac khai pha 4n 14 cac mé hinh sir dung cac k¥ thuat khac
nhau dé phat hién hay kham pha quan tAm cta ngudi dung nhu cac mbi quan
hé bén trong cua nguodi dung (inter-user relations) nhu cac theo doi, cac bai
dang, cac chia sé, cac trich chon duoc dé cap dén, hodc cac chu dé bén trong
cac ndi dung van ban nhu phan cap thé loai (category hierarchical), dua
trén d6 thi (graph-based). Cac phuong phap st dung dé phan tich va phat
hién thuong 1a loc cong tac (collaborative filtering) hodc khai pha mau tuan
tu (frequent pattern mining) ...

Mo hinh ¢6 lién quan dén yéu té thoi gian 1a cdc mo hinh dung dé phan tich
trong quan tdm cua nguoi dung trong cac khoang thoi gian khac nhau
(user’s interest change over time). Thudng cac mé hinh nay c6 yéu té rang
budc vé mit thoi gian nhu theo tuan, theo thang, theo quy, theo ndm hoac

theo mot khoang thoi gian ¢d dinh trude.

1.3.3. Nhitng néi dung dang nghién ciru vé mang xa héi

Véi luong ngudi dung khong 16 va sb luong thong tin cip nhat hang ngdy rat

16m, cac mang xa hdi hién dugc xem 1a thi truong méi day tiém nang cho cac to chirc,

doanh nghiép, cac nha san xuat cling nhu cac nha nghién ctru trong nudc va trén thé

gi61. Tuy nhién, viéc thu thap dir liéu xa hoi tr cac mang xa hdi cang ngay cang kho

khan do han ché cua cac nha cung cap dich vu va yéu cau bao mat thong tin ca nhan

ctia nguoi dung. Thém vao d6, du c6 chung nhiéu dic diém vé mit phuong phap luin
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voi cac linh vuc nghién ctru khac nhu xtr 1y ngdn ngir tu nhién, phan tich cau tric
mang, xu 1y van ban... Nhung cac mang xa hoi va cac hanh vi cua nguodi dung trén

cac mang xa hoi 1a mot linh vyc van con nhiéu van dé chua dugce nghién cuou day du.

Viéc phat hién quan tam cia ngudi dung va phan nhom nguodi dung trén cac
mang xi hoi 1a mot bai toan khong méi nhung luén cé nhidu thach thirc dbi véi cac
nha nghién ctru, do tinh chét cia mang xi hoi ngay cang phirc tap, mdi nha cung cip
dich vu lai muén c6 nhiing tinh chét va dic trung riéng dé thu hit nguoi dung tham
gia vao cic mang xa hoi ciling nhu sir dung cac dich vu ma ho cung cp. Xay dung
mot md hinh chung dé phét hién quan tdm nham phan nhém nguoi dung hodc xéac
dinh nhirng nguoi dung tuong ty nhau trén cac mang xa hdi hién nay dang 1a mot bai
toan md, chua c6 101 giai tbt cho cac tmg dung trén cac mang x4 hoi hién nay. Do do,
viéc xac dinh cac quan tim ctia ngudi dung trong cac cdng dong truc tuyén ludn ludn
thu hut cac nha nghién ctru quan tim, mic diu c6 nhiéu nghién ciru dua ra cac két
qua kha quan nhung viéc udc lugng va phat hién quan tam tuong ty cia nguodi dung
trén cac mang xa hoi van 1a mot bai toan mo, con nhiéu thach thirc véi cic nha nghién

clru.
1.3.4. Huong nghién curu cua ludn dn

Dua trén két qua phén tich cac nghién ctru di co, luan an tiép can bai toan phat
hién quan tdm cua nguoi dung dua trén vi€c phan tich cac hanh vi ciia nguoi dung
trén cic mang xa hoi. Pay 1a hudng tiép can dua trén phan tich dit liéu do ngudi dung
tao ra trén cac mang xa hdi hay cac ddi tuong duoc sinh ra trong qua trinh hoat dong
ctia ngudi dung trén cac trang mang xa hoi. Hudng tiép can nay s& loai bo dugc khod
khian ma hudng tiép can tap trung vao nguoi dung gip phai nhu van dé phan tich dua
trén cau tric mang, hodc phan tich cac lién két cia nguoi dung, phan tich dya trén
viéc chia sé thong tin ¢4 nhan cua nguoi dung trén c4c trang mang xa hoi... Hinh 1.4
mo ta hudng nghién ciru cta luan an véi bai toan xay dung ho so thong tin quan tim

cua nguoi dung gdm hai giai doan chinh:
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e Giai doan thu thép dit ligu phén tich: Thi nhat 13 thu thap dit liéu vé ngudi
dung bao gém: nodi dung bai ding, cac thé danh diu, cac cam xtic, cac nhdm
tham gia, cac hanh vi dang bai, thich bai viét, binh luan trong bai viét, tham
gia nhom trén mang xa hoi. Thir hai 13 thu thap va xay dung cac chu dé dé
so sanh

e Giai doan xdy dung hé so quan tim ciia ngwoi ding: Giai doan nay chia
thanh ba giai doan nho, thir nhat 13 tién xt 1y dir liéu gom tach tir, loai bo tir
dirng, mé& rong ngit nghia, tinh trong s6. Giai doan thir hai 13 biéu dién céac
chu dé, noi dung bai viét, mo6 hinh bai viét va mé hinh ngudi dung bang
vécto trong sb. Giai doan cudi cung la tinh toan d¢ tuong ty va d¢ tuong
quan dé xac dinh mirc d6 quan tim cta ngudi dung dén cac chu dé va mbi

lién quan khéc.

Phan tich van ban
( ( ) Wikipedia Tl:J’ vung
\ T vung
Khai niém va dinh nghia Tinh TE.IDF
T vung
Trong s6 cla cac tir

Mang xa hoi i;

Tinh d6
Néi dung Vécto trong s6 twong tuw
[ Noidug | |— | e
- . tuong
Thé danh dau tw
D W] —| Vécto trong s6 | |— gitra
m —
— vécto
Bai viét, hanh vi Phan tich

Hinh 1.4: Huéng tiép cin ciia ludn an
Nhu vy, dé giai quyét bai toan phat hién quan tAm cua ngudi dung dua trén cac
hanh vi theo hudng tiép can vao doi twong, nhi€ém vu cua ludn an 1a giai quyét ba cac

bai toan cu thé nhu sau: M6 hinh hoa bai viét dua trén cac dic trung dé bicu dién
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ngudi ding trén cac mang xa hoi, muc dich dé mé hinh hoa d6i twong nghién ctru dé
c6 thé ap dung trén nhidu mang xa hoi khac nhau; Thi hai 14 mé hinh hoa cac hanh
vi dé biéu dién nguoi dung dua trén cac hanh vi; Cudi cung 13 xay dung cach thic
biéu dién cac bai viét va hanh vi cua nguoi dung dé cé thé uéc luong duoc dua trén
d6 do twong ty va tinh tuong quan cta cac ddi tuong d6 véi cac chu dé trén cac trang

mang xa hoi.

Hudng tiép can cta luan 4n chi tiét duoc minh hoa trong Hinh 1.5

)
VS
Téch N-grams |— Pic trung ciia | Noi dung bai viét
Bo tir dimg ngudi ding (content)
: -
A 4

( . )

MG rong neit - M0 hinh bai viét

nghia liing Bicu dién bing )| (content, tag, Tinh do twong ty

= V%/'k' d‘g vécto category, sentiment, Tinh d¢ tuong quan
— @

Noi dung bai dang
Céc thé danh diu
Céc cam xuc
Cac nhom tham gia
Hanh vi dang/chia s¢
Hanh vi thich
Hanh vi binh luan

)
M6 hinh hanh vi

A ok 1 Tinh TF va Khai niém cac .
Thu thap cac chu dé . joi
P TF.IDF cha dé (post, like, join,
comment
——
Thu thip dir liéu Xay dung hé so' quan tAm ciia ngudi ding dua trén hanh vi

Hinh 1.5: Huwéng tiép can ciia ludn an chi tiét

Vé dir liéu nghién ciru, luan an tap trung nghién ctru, phan tich kiéu dit liéu van
ban (text) va cac biéu tugng (icon) trong cic dic trung cta bai viét. Cac hanh vi thé
hién trén cac bai viét va cac dic trung ciia nhom hay cong dong trén mang x3 hoi ma
ngudi dung gia nhéap ciing duoc nghién ciru trong luan an. Cac kiéu dir liéu khac s&

khong xem xét trong luan &n nay;

Ve cong cu lwu triv dir liéu, luan an sit dung mot sb cong cu luu trir dit li€u van
ban phd bién bao gém cau trac dir liéu kiéu mang, kiéu chudi, kiéu vécto trong s va
ma trin trong s6 dé luu trit dit lidu so cip va thir cap trong xu 1y dit liu;

Vé ky thudt phan tich va xir Iy div liéu, luan an st dung k¥ thuat N-gram dé phan
tach vin ban thanh céc tir khoa, st dung bo tir dimg ctia Wikipedia két hop bo tir dimg

dé loai bo tir dirng. Cudi cung luan 4n xdy duyng ma tran trong s6 bang TF-IDF dé tinh
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todn va udc lugng. Ngoai ra, ludn an cé st dung mot s6 thuét toan hoc co giam sat
trong tinh toan cac gia tri cho mét sd dic trung cua bai viét trude khi uwéce luong trong
mo hinh bao gdm céac thudt toan: Naive Bayes (NB), Multinomial Naive Bayes
(MNB), Support Vécto Machine (SVM), K-Nearest Neighbors (KNN or IBK), C4.5
(J48), Rotation Forest (RF); Cac chu dé sir dung trong luan an duoc xay dung dua
trén viéc thdng ké va trich chon tir cac trang bao dién tir c6 lwong truy cap 10n nhét &
Viét nam va mot s trang ndi tiéng co thir hang cao trén thé gidi, cach thire xac dinh
cac chu dé nay di dugc nhiéu nghién ciru v& mang xa hoi st dung [25] [26] [63] [86]

[89] [100].

Vé thuc nghiém va danh gia, luan an tién hanh thuc nghiém va kiém nghiém cac
mé hinh dé xut trén ba bo dit liéu tu thu thap trén cdc mang xa hdi Facebook.com,
Twitter.com va YouTube.com. Ngoai ra, dé lua chon thuét toan phu hop nhét véi bd
dir liéu vin ban trén mang x4 hoi ma luan 4n thu thap duoc, hai bo dir liéu mau chuan
12 20 NewsGroups [99] va SemEval-2017 [99] duoc luya chon dé so sanh két qua voi

bo dir li€u thuc cua luan an.

1.4.  Xirly dir liéu vin ban ngin trén mang xa hoi

Déi tugng nghién ciru ciia luan an 14 cac bai viét va hanh vi cia nguoi dung trén
cac mang x3 hoi co cc dic trung 13 vin ban nén cic bai toan can giai quyét trong
luan 4n déu lién quan dén van dé xir 1y dit liéu vin ban. Do dé, trong muc nay, luin
an trinh bay mot s6 kién thtrc nén tang vé xtr Iy vin ban ciing nhu cic phuong phap
udc luong va tinh toan dugc st dung trén kiéu dir liéu van ban trong ludn an. Noi
dung ctia muc nay bao gdm céc k¥ thuat dung dé biéu dién va phan tich vin ban, cac
phuong phap tinh toan va udc luong do tuong tu giita cic van ban, cudi cung 14 cac
phuong phap danh gia két qua thyc nghiém khi phan tich va xir 1y dit liéu van ban

trén cac trang mang xa hoi.
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1.4.1. Biéu dién va tién xir Iy vin bdn

Trong cic nghién ctru lién quan dén dit liéu vin ban, cach thirc biéu dién van
ban 12 mot trong cac budc quan trong 1am tién dé cho viée ing dung cac phuong phap
va k¥ thuét dé khai thac, phan tich va xir 1y dit liéu van ban. Tuy thudc vao timg bai
toan, tirng thuat toan ung dung khac nhau ma céc nghién ctru lya chon mo hinh biéu
din dit liéu vin ban phu hop, cac mé hinh biéu dién vin ban phd bién hién nay gdm

mo hinh logic, mé hinh vécto, mé hinh d thi ...

M6 hinh logic: Theo cac nghién ctru [15] [40] [45] [48] [71] thi dT li€u van ban
biéu dién theo mo hinh logic thong qua cac danh sach cac tir va chi sd cua chung
trong van ban. Chi sd ctia cac tir loai trong vin ban thuong 13 tin suat xuat hién cia
tur loai hodc trong sb cua tir loai, ... Céc tir loai duoc danh chi sb trong van ban géc
déu 1a cac tir c6 nghia. Mdi vian ban duoc danh chi sb theo qui tic liét ké cac tir co
nghia trong van ban theo thtr ty xudt hién trong vin ban hoidc duoc sip xép theo thir
tur tir dién. Noi cach khac, cach biéu dién vin ban theo mé hinh logic 1a dénh chi s6

index cho céc tir xuat hi€n trong van ban can xem xét.

M6 hinh vécto: Theo cac nghién ctru [15] [40] [45] [48] [71] thi mO hinh vécto
12 mot trong nhitng mo hinh don gian va thuong dugc st dung trong phan 16n céc bai
toan xtr Iy dir liéu vin ban. Theo md hinh nay, mdi vin ban dwgc biéu dién thanh
mot vécto, mdi thanh phan cua vécto 1a mot tir khoa trong tdp vin ban goc va duoc
gan mot gia tri trong $0, trong s6 c6 thé duogc xac dinh bﬁng tan sudt xuét hién cua tir

trong van ban TF.

Phat biéu cua mo hinh nhu sau: Mdi vin ban d duoc biéu dién dudi dang mot
vécto: U = (U, Vs, ..., V) (goi 14 vécto dic trung cho van ban d), voin 13 sé luong
cac tir khoa dic trung hay sb chiéu ctia vécto (thuong 1 tong sd tir khoa), v; 1a trong
s6 cua tir khoa thir i hay dic trung thir i (v6i 1 < i <n). Trong sb cia dic trung v; 6
thé duoc tinh dua theo tan sd xuit hién cua tir khoa trong van ban d. Néu xét mot tap
hop cac van ban D thi s€ c6 mdt tap cac vécto, khi d6 dugc goi 1a ma trén trong sb

w = {w;;} dugc xac dinh dua trén tan s6 xuat hién cua tir tdp hop cac van ban D.
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M4 hinh dd thi: M6 hinh dugc John F. Sowa dua ra 1an dau tién vao nim 1976,
con duoc goi 14 mé hinh d thi khai niém (Conceptual Graphs CGs) [39] [48] [98],
mo hinh d6 thi hién nay duoc kha nhiéu tmg dung sir dung vao cac bai toan xir Iy vin
ban. Trong md hinh do thi, mdi dd thi 1a mot vin ban, dinh ctia dd thi c6 thé 1a cau,
hodc tir, hodc két hop céu va tir, canh ndi gitra cac dinh 1a vo hudng hodc c6 huong,
thé hién moi quan h¢ trong dd thi. Ngoai ra, co thé st dung dd thi chira trong sb dé
biéu dién vin ban, khi d6, nhin cta dinh thuong 1a tan s xuat hién cta tir xuat hién
trong ciu, trong vin ban, con nhin ctia canh 1a tén lién két khai niém giira hai dinh,
hay tan s6 xuat hién chung ctia hai dinh trong mét pham vi nao dé, hay tén ving ma

dinh xuat hién trong van ban.

Trong ludn 4n st dung mo hinh vécto két hop trong sé dé biéu dién dir liéu khi

phan tich va xay dung céc bd dir liéu mau dé kiém nghiém cac moé hinh

1.4.2. Vécto hoa dwa trén TF.IDF

Céch tinh trong s d4 duoc nhidu nghién ctru dé cap dén va phan tich nhur nghién
ctru [48] [63] va [83] déu gi6i thiéu chi tiét vé cach tinh trong s cho cac tir, thuat ngi
trong xtr 1y dit liéu vin ban. Trong s cia dic trung v; trong vécto cé thé duoc tinh
dua theo tan sb xuit hién cua thuat ngtlr trong van ban d. Néu xét mot tap hop céc van
ban D thi s& c6 mot tdp cac vécto, khi dé6 dugce goi 1a ma tran trong sOw = {wi;}
duge xac dinh dua trén tin sb xuét hién cia tir tap hop cac van ban D. C6 mot s6 cach
tinh trong s6 cho cac thuat ngit trong vin ban d nhu sau:

Tinh trong sé dwa trén tin so tir khéa (Term Frequency): V6i van ban d; trong
D, sau khi dugc phan tach d; thanh cac tir khoa, dugc biéu dién dudi dang vécto ¥ =
(W1, Wy,..wp). Goi f;j 1a tan suat xuat hién cua tir khoa w; trong vin ban d;, khi do
gia tri clia cac thanh phan trong ma trin trong sé w; ; duoc tinh bang mot trong ba

cach thirc dé xuét & cong thirc (1.1).
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fij hodc,

_J1+ log(fij) hodc,

Wij

Neéu s0 1an xuat hién tir khoa w; trong van ban d; cang nhi€u thi van ban d; cang

(1.1)

phu thudc vao tir khoa w;, hay noi cach khac tir khoa w; mang nhiéu thong tin trong
van ban d;.

Tinh trong sé dwa trén tan suit nghich déo ciia vin ban (Inverse Document
Frequency): V&i van ban d; trong D, sau khi dugc phén tach d; thanh céc tir khoa,
duge bicu dién dudi dang vécto T = (Wy, wy,..wy,). Goi tf;; 1a tan sut xuat hién
cua tir khoa w; trong van ban d; tinh theo cong thire (1.1). Khi do, ma trén trong 5O
w;; cua van ban d; dugce tinh theo tan suat nghich dao cua tir khoa w; trong vin ban

d; theo cong thirc (1.2) nhu sau:

N .
_ log(l_l_dfi)neutfijZl

0Onéutf;; =0

Wij

(1.2)

Trong d6 N 1a sb lwong vin ban c6 trong D va df; 1a sb luong cac vin ban co
chtra tir khéa w;. Trong cong thirc ndy, trong sé w; ;j duoc tinh dua trén d§ quan trong
cua tir khoa w; trong van ban d;. Néu w; xuét hién trong cang it vin ban cta D, thi
khi né xuat hién trong d;, trong s6 ctia n6 d6i voi d; cang 16n (do tinh nghich ddo cua
ham log), tirc 1a ham lugng thong tin trong n6 cang 1omn. No6i cach khac w; 1a tir quan
trong dé phan biét d; v6i cac van ban khac trong D.

Tinh bang TF x IDF. Day 1a phuong phap két hop ciia hai phuong phap TF va

IDF da tinh theo (1.1) va (1.2). Goi tf;; 1a tan suét xut hién clia w; trong vén ban d;
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duoc tinh theo cong thuc (1.2). Trong sb w;; dugc tinh béng tan sO xuét hién cua tir
khoa w; trong van ban d; va do hiém cua tir khda w; trong tip vin ban D nhu sau:

)né’u tfij =1

N
TF xIDF = (1 + lOg(fij)) *log (1 + df;
l

Onéutf;; =0

Wij =

(1.3)

Trong d6 wy; la trong sO cua w; trong van ban d;, f;; (term frequency) la tan
sudt xuat hién cua cua w; trong van ban d;, f;; cang cao thi tir d6 cang mi€u ta tot ndi

dung vin ban. df; (document frequency) 1a sé luong cac vin ban trong D c6 chira w;.

1.5. Kétluan

Trong nhitng nim gan ddy, cac phuong tién truyén thong xa hoi dic biét 1a cac
mang x3 hoi ngay cang hién dién sau rong trong nhiéu linh vuc san xuét kinh doanh
ctia cac to chirc, doanh nghiép 1am thuc ddy sy quan tim nghién ctru nhiéu tng dung
khac nhau nhu ng dung phan tich dir li€éu nguoi dung trong Marketing, trng dung
cac hé tu van san pham, ing dung trong cham soc khach hang, tng dung trong tim
kiém khach hang tiém ning... trong d6 bai toan phat hién cac chu dé quan tim cia
nguoi dung dong vai tro quan trong trong phan tich dit liéu cia nguoi dung trén cac
mang xa hoi. Trong chuong mot, luan an da trinh bay so lugc mot s6 khai niém lién
quan dén mang x4 hoi va nhitng van dé nghién ctru lién quan dén bai toan phat hién
chu dé quan tim cia ngudi dung trén cac mang x4 hoi. Ba van dé chinh dugc quan
tam trong bai toan phat hién chi d& quan tAm ctia nguoi ding trén mang xa hoi bao
gdm: dbi tuong dung dé phan tich, nghién ciru; cong cu dung dé biéu dién dbi twong
va phuong thirc dung dé tinh toan, uéc lwong. Pay ciing chinh 13 ba ndi dung chinh

luan 4n sé trinh bay va dé xuit trong cac chuong tiép theo.
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CHUONG 2: MO HINH VA QUAN TAM CUA NGUOI DUNG THEO
NOI DUNG BAI VIET

Trong chuong nay, luin 4n trinh bay khai niém bai viét va noi dung bai viét,
cach thuc xtr ly, biéu dién bai viét dua trén nodi dung va udc lugng véi cac chu dé trén
mang xa hdi. Cac chu dé duoc luan an xay dung tir danh sach cac trang tin tirc di¢n
tr pho bién ¢ Viét Nam va trén thé gidi. Noi dung bai viét va cac chu dé duge biéu
dién dudi dang cac vécto trong s6. Cudi cung, luan an thyc hién udc luong 4o tuong
tu gilra vécto cia ndi dung bai viét va vécto ctia chu dé dé xac dinh murc do quan tam

cua nguoi dung.
2.1. MO HINH NGUOI DUNG THEO NQI DUNG BAI VIET

Trong muc ndy, luan 4n trinh bay ndi dung bai viét cia ngudi dung trén mang
xd hoi va cach biéu dién bai viét cua ngudi dung bang vécto trong sb tinh bang
TE.IDF. Dua trén cach biéu dién bai viét nay, luan an dua ra d6 do tuong tu cua hai
ngudi ding trén mang x4 hoi theo ndi dung bai viét dua trén do do twong tu giira hai

vécto bi€u dién nguodi dung theo ndi dung bai viét.

2.1.1. Biéu dién vécto bai viét bang TF.IDF
a. Bai viét trén mang xa hi

Bai viét cua nguoi dung trén cdc mang xa hdi la cac bai dang ma nguoi dung
tao ra hodc chia sé lai tir cdc ngudn khéc trén mang Internet, mot bai viét trén mot
mang xa héi c6 theé 1a mét video clip, mdt hoac mot s6 birc anh, mot van ban, hoac

mot sy két hop nhitng thanh phan nay.

Vi bai viét trén mang xa hoi Twitter.com trong Hinh 2.1, bai viét nay khong
c6 tiéu dé, noi dung 1a doan van ban “When [ was growing up, my mom taught me that
could be anything I wanted and supported me along every step of my path. I can still count
on her for help, whether I'm wrestling with a tough issue or just need somebody to talk to.

Happy #MotherDay Mom”, trong doan vin ban ctia bai viét thi ngoai noi dung con c6
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danh dau @melindagates, #MotherDay, cam xuc thé hién qua hinh bong hoa (happy
— hanh phuc), quan diém va thé loai bi 4n trong ndi dung ctia bai viét. Bén canh do,
con c6 ngdy thang dang bai, sb luong nguoi thich 1a 1.8 nghin ngudi, 6 169 chia sé

va ¢6 69 binh luan.

@ Melinda Gates @ @melindagates - May 13 v D Nguyen Pham Khanh Van & @ Juno (95 Tran Quang Diéu, Quan
When | was growing up, my mom taught me that | could be anything | wanted ‘ 3, TP.HCM, Thanh phd H6 Chi Minh).
and supported me along every step af my path. | can still count on her for help, 21 Théng 5 Itic 20:09 - Thanh phé HA Chi Minh - @

whether I'm W'T;sﬂmg with a tough issue or just need somebody to talk to. Happy HE DEN ROL. Bl CHOI THOI!

#MothersDay ¥, Mom,

Téi se Juno ludn! He chua d@én la anh Ay da tung ra churong trinh gidm gia
Xang dan dé cac ca gai tung tang vay maxi di bién. Clr mua 1 san pham
nguyén gid tir 290k, cac c6 dugc mua thém 1 doi Xéng Dan chi 50k.

Dac biét, 1 diém rét "ninh géi dep” cta Juno la: Khach mua 2 déi sandals, doi
gia cao hon sé& dugc tinh 50k, d6i gia thap hon sé& tinh nguyén gia

T6i méi mua 2 doi loai wng nhét hét 400K. Minh chia sé bi quyét chon sandals
nhé, cac ¢ nén chon loai quai nhung hodc quai da mém, sé di rat dé chiu. Top
c6 mét déi quai nhung dé di may thang nay lién tuc khéng sao. Hinh trong
comment nha!

Ai ranh thi ra clra hang lya, ai ban thi mua ludn tai link: hitp://bit.ly/xang-dan-
Juno®@ Juno co giao hang toan quéc, déi tra thoai con ga mai. Tuy nhién céac
©d nho chu y dot nay form giay hoi nhd, nén mua Ién hon 1 size.

Nhan tién ctr viét Juno 1a Top lai mua giay tang gai dep, cir comment binh
thuéng, Top sé chon nhal

Cb gai mua hé clia cac gai dep:

4o khodc trang F21

jumpsuit den Tam V6 Phuong (Ruby Xiuxiu)

Giay Juno

Téng thé chi khodng 1 ¢l

#khanhvanpr style khéng tén kém
#unaogiayviet #junoxangdan #cungxangdandikhapthegian #Juno-Xangdan50

Q &0 11 169 O 18k B

Hinh 2.1: Bai viét trén mang xa hi Twitter.com va Facebook.com

Trong Hinh 2.2 13 hai bai viét duoc ngudi dung chia sé lai, bai viét thir nhat
duoc chia sé tir ngudi ding khac nhung cung trén mang xa hoi Facebook nén c6 day
du cac dit liéu ctia mot bai viét trén trang mang Facebook, trong khi bai viét thir hai
duogc nguoi dung chia sé lai tir mot trang tin tic di€n tor (www.vnexpress.net). Cac
bai viét dugc chia sé lai tir cic ngudn khac nhu bai viét thir hai thuong sé c6 hai phan:
Phan tht nhat 1a dir liéu sinh ra béi ngudi ding va phan thi hai 13 toan bo dit liéu cta
bai viét tir nguon dugc chia sé. Phan thir nhat c6 thé c6 hodc khong, néu co thuong 1a
quan diém hay thai d6 ctia nguoi dung ddi véi bai viét gbc, phan thir hai thuong duoc
giit nguyén tinh trang nhu n6 duoc tao ra, trong Hinh 2.2 thi bai viét nay c6 phan thir
nhat 1a doan vin ban: “Céng an qudn 4 dang thu Iy gidi quyét theo quy trinh xit Iy tin
16 gidc hanh vi ...” va phan thir hai 13 bai viét trén trang tin tirc vnexpress.net co tiéu
dé 14 “Loi khai ciia bé gdi bi xdm hai trong thang mdy ¢ Sai Gon” kém theo toan bd

ndi dung cua bai viét.
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Luan an xem cdac bai viét trong muc nay la phan ndi dung van ban ma ngudi
dung da dang 1én hodc da tao ra kém voi ndi1 dung van ban dugc chia sé lai tr nguoi
khac hodc phuong tién truyén thong xa hoi khac.

e

Céng an quan 4 dang thu Iy gidi quyét theo quy trinh xi ¥ tin 16 gidc hanh vi
dam 6 véi ngudi dudi 16 tudi. "Chuyén khéi té ching t6i chwa nhén duoc bao
cdo cu thé, nhung co quan diéu tra da lam viéc voi chau bé va me (ngudi
giam hg). Chau cho biét da b ngudi dan éng & tang 11 (nhin théy bam thang)
6m hén 2 1an bén ma trai. Tay trai dng ta 6m vao bung bé, tay phai vang qua
cb va mét lan dung tay phai tir phia sau kéo lai 6m", Thi truéng Céng an noi.

Cén éng Nguyén Hvu Linh k... Xem thém

Nguyén Hoang Diép 51 D& Minh v4 81 nguai khac O KIA HA NOI
13 théng 4 lde 15:15 - Ha Nai

MAY TRANG A,

Aay réng o

Hom nay Nhi (con géi cia chj Luu Khanh T
i 3 anh ch

VNEXPRESS NET
L& khai cua bé gai bi xam hai trong thang may ¢& Sai Gon -
VnExpress

Chi The dan truée, né nho 1am, chat va i nira

Hinh 2.2: Bai viét chia sé lai tir ngudn khéc va ngudi dung khac
(Nguon: Facebook.com)

Céc bai viét chira noi dung 13 vin ban ciia nguoi ding trén cac mang xa hoi
duoc coi l1a dir liéu xa hoi, do d6, chiing thuong khong theo quy chuan va c6 do dai
khac nhau. Vi vay, viéc xu ly dir li¢u bai viét chira van ban trén céc mang xa hoi dugc
xép vao nhém dir liéu van ban ngan (short-text) va sir dung cac k¥ thuat ap dung trén

dir liéu van ban ngan dé thuc hién.

Bang 2.1: Vi du vé van ban ngan trén mang xa hoi

B Em rat thich an banh xéo va Hu tiéu mién nam nhung chua tim ra dugc & Ha No§i ¢6 quan
ai

dan . X s A ; . \ ) < . . . oot 1A X
& Hu ticu thi chua thay c6 quan nao ca....chdc tai e chua tim ra. Moi ngudi ai co6 biét cho

(Post) . o S
nao ngon giodi thi¢u em voi a chr thém qua ma ko biét &n § ddu ' ' =

nao an ung y. Banh xéo may quan em an thay toan nhiéu md, banh day qua ko gion tan.

Béanh xéo 2 ¢6 chu than thién s6 nha 57 ngd 68 triéu khuc. Pay 1a 3 suat 60k. Banh day

UserA .
dan, nudc cham dam da. Rau, ndm va dua chudt thi an xa lang. <3
UserB banh x¢o 6 phudc ¢ 74 cau dat (n€éu minh nhé k nham mua chéac chan ¢ cau dat) ngon cuc
ser

ki phuc vu nhiét tinh nhé

UserC | E hay in ¢ doi cAn rat ngon. Ma e k nhé 1a quan nao. View trong ngd, kha ok

Bai viét cua nguoi dung dugc ludn an xir Iy nhu 1a dir li€u van ban ngan, vi vay,

trong muc nay, luan 4n trinh bay phuong phap biéu dién dit liéu vin ban ngin bang
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vécto trong s6 dé phuc vu cho cac tinh todn cia cac mo hinh s€ dé xuat ¢ cac phan

tiép theo.
b. Xir Iy viin bin ngin

Trong muc nay, luan an trinh bay mét sb k¥ thuat xir Iy dit liéu véi vin ban ngin
duoc su dung trong qua trinh tién xur 1y cho cac bd mau dir lidu thuc nghiém. Vi du
vé mot s6 bai viét trén mang xa hoi trong Bang 2.1 c6 thé thay rd sy khong chudn vé
¢t phap va van pham ctia ngdn ngit, trong bai viét ndy, van ban dugc viét theo kiéu
clia vin néi trong doi sdng v6i nhibu tir viét tit “khong” viét thanh “ko” hodc “k”’;
“60 nghin” viét thanh “60k”’; “em” viét thanh “e”’; két hop cac biéu twong “ =", cac
tir viét tit “6 phudc”, cac tir 10ng “xd lang”, tiéng nudec ngoai nhu “view” ...

Theo [33][53] [80] [119] [130] thi phuwong phap xir 1y cho dit liéu vin ban ngin
gdm hai budc chinh: Thir nhat, 1am sach va tach tir theo N-gram; Tht hai, mé rong
ngir nghia (néu can), loai bo tir dimg va tinh trong sb cua tir. D41 vi cac van ban qua
ngan, cac nghién ctru thuong mé rong ngit nghia bang cach sir dung tir dién hoic
mang tir, muc dich nhim mé rong thém sb lwong tir, thuat ngit lién quan dén céc tir,

thuat ngir gbc dé thu dugc cac két qua c6 do chinh xac cao hon.

Trong myc 1.1.2 cia chuong mot da gidi thiéu cac ndi dung van ban cua cac bai
viét 1a dir liéu x3 hoi va duge coi 13 cac van ban ngin [53] [80] [121] [130]. Vi vay,
luan &n thyc hién xir Iy noi dung cac bai viét theo hudng xir Iy van ban ngan, bao gom
b6 nhiéu, tach tir, loai bo tir dimg, md rong ngit nghia, tinh trong sé minh hoa trong
Hinh 2.3

Noi dung Loai nhiéu

bai viét Tach tu N-gram
Loai bo tir dung

Tinh trong s6 Luu vao
TF va TF.IDF vécto

Mo rong ngit
nghia bang
Wikipedia

Hinh 2.3: Quy trinh xir Iy ndi dung bai viét ciia ludn 4n
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Cac budc tien xur 1y dir 1i€u van ban cta bai viét dugc luan an thyc hién qua cac
budc sau: lam sach dir liéu, tach bai viét thanh cdc tw va thudt ngir, chudan hoa danh
sach tw, loai bo tir dieng, mo rong danh sach tir theo Wikipedia d61 v6i cac bai viét

qua ngan, cudi cung la xay dung vécto cho bai viét.

Lam sach dit li¢u: Do cac bai viet trén mang xa hoi thong thuong khong chi
chtra dit li€u van ban ma con chtra cac ky phap khac nhu céac bi€u tugng, cac dau

ngoic, cac dau chdm than... vi du nhu trong Bang 2.2 sau day:

Bang 2.2: Danh sach cac biéu twong, diu cu, Ky tw dic biét dwoc loai bé

Kiéu Vi du
Céc biéu tugng ©,®,
Céc dau cau A
Cac ky tu dic biét =>=8, L #?

Tdach tir sir dung N-gram: Sau khi loai bo cac biéu tuong, cac ky phap khong
chuan cua budc lam sach dir liéu van ban cua cac bai viét, luan an thuc hién viéc tach

flr st dung k¥ thuat N-gram [11] [33] [53].

Chudn hoa tir vung: Do cac bai viét co chira nhi€u tr vung khong chuan cu
phép, vi du nhu: “aaaaa”, “ko”, “kkkk”... Vi vy, luan an thuc hién xay dung mot
bd gom céc tir vung va danh sach cac tr vung thay the, vi du: “aaaaa” dugc thay

bang “a”, “ko” hodc “k” duoc thay thé bang “khdng”... Mot s6 tir thuong dung khong

chuan muc trén mang xa hoi dugc thay thé nhu trong Bang 2.3.

Bang 2.3: Vi du 1am sach dir liéu véi vin béan thay thé

Tir trong bai Tir thay thé

a, aa, aaaaa, a!!! a

k, ko, 0, koooo, kko, koooo khong

va, Va000, VVao00000 vao

hiii, hii, hiiiiiiiiiii hi




52

Loai bé tir dirng: Tir ding 13 nhitng tir khong giup ich nhiéu trong viéc phan
biét ndi dung cua cac dir li€u van ban, danh sach tir dung nay duoc luan an tham khao

va két hop trén cac website:

https.//xltiengviet.fandom.com/wiki/Danh_s%C3%Alch_stop_word va danh

sach tir dimg Tiéng Viét do Wikipedia dé xuat. Danh sach céc tir ding duogc sir dung

trong luan an dugc liét ké trong Phu luc C

Viéc tach tir, chuan hoa tir va loai bo tir dirng trong tiéng Viét va tiéng Anh co
su khac nhau khi lya chon N, trong qué trinh luén an tién hanh thuc nghi¢m vdi cung
gia tri N nhung ti 1¢ cac tir Tiéng Viét va cac tir Tiéng Anh sau khi tach c6 sy khéac
nhau va dugc li¢t ké trong Bang 2.3. Ti I¢ nay dugc luan an thuc hi¢n béng cach tach
toan bo 2000 bai viét véi N=1, 2, 3 va 4 tvong tng, duoc tong sb tir sau khi tach
nguyén ban Word_original, sau d6 luan an thyc hién loai bo tir dung, so sanh véi tu
dién thu dugc danh sach tir duoc st dung lam tr vung dé thuc nghi¢ém Word key. Ti

1¢ thu dugc tinh bang phan tram ctua Word key /Word original.

Bang 2.4: Bang so sanh ti 1§ cac tir c6 trong tir dién khi tach tir

N-gram Ti 18 Tiéng Viét Ti 1& Tiéng Anh
2000 bai viét trén Facebook 2000 bai viét trén Twitter
N=1 47.12% 86.25%
N=2 83.06% 63.25%
N=3 58.25% 38.17%
N=4 32.17% 18.25%

Két qua ndy co thé cho thiy dbi véi tiéng Viét N=2 1a cho két qua tot nhat nhung
v6i tiéng Anh thi N=1 14 cho két qua tét nhat. Vi vy, trong thuc nghiém ddi véi tiéng

Viét luan an thuc hién tach tir voi N=2 va N=3.

MGé réng ngiv nghia cho cdc bai viét bang tir dién: Luan an st dung tir dién
truc tuyén Wikipedia Tiéng Vit theo
(https:/Ivi.wikipedia.org/wiki/Wikipedia_tiéng Viét) 1am co s& dé phan tich va mo

rong nglr nghia cho bai viét cua ngudi dung trén mang xa hdi, ngoai ra luan an c6 su
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dung thém tir dién Tiéng Viét truc truyén (https://dict.laban.vn/) dé so sanh cac két
qua. Quy trinh thém tir vung bang md rong ngir nghia cho cac bai viét duoc luan an

thure hién gém:

Tach n-gram, loai bo tir dimg, sau d6 luu vao vécto tir gbe, mdi tir xuét hién
trong danh sach tir gbc dugc 1dy dinh nghia tir Wikipedia. Vi mdi dinh nghia thu
duoc, luan an tiép tuc tach tir theo N-gram, loai bo tir dung. Danh sach tir vung thu
duoc cudi cung 1 danh sach tir dic trung cia bai viét sau khi mé rong. Trong céac
phan tich va xu 1y dit liéu van ban ngan trén mang xa hoi, tir dién Wikipedia duoc
kha nhiéu nghién ctru str dung trong qué trinh lam giau thém tir vung cho cac khai

niém. Cu thé dugc thuc hién theo Thuét toan 2.1 trong Bang 2.5

Béng 2.5: Thuit toan 2.1 (Mé rong ngir nghia theo Wikipedia)

Thudt toan mé réng tir vung theo Wikipedia, openWordWiki (x,y)

Input: Danh sdch tir, thudt ngif cta bai viét ngdn x
Output: Danh sdch tir, thudt ngit di mé& rdng cua bai viét
Thuc hién: wé& & // Khoi tao
For i=1 to all (x)
Begin

W[i]€ W[i] U getDefineWiki(x[i]) ;//Ldy dinh nghia
For j€2 to 4 do //T4ch tir cho dinh nghia
y € separateNgram(W[i],7) ;
End For
y € y U removeStophord (y) ;

EndFor
Return

Trong thuat toan 2.1 c¢6 dung dén ham getDefineWiki() dugc st dung dua trén
API vo1 1€nh:

Sjsoncontent =

file get contents("https.//vi.wikipedia.org/w/api.php?format=json&action=
query&titles=".urlencode($keyword)."&prop=extracts&exintro=&explaintext=
&callback=?&redirects=1");

Sau khi ldy noi dung dinh nghia cua cac tir xong duoc luu vao tap tin dinh nghia

gbc theo mang, moi gia tri trong mang la mot dinh nghia cua tur trong cac bai viét.
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Cach dé¢ loc nhi¢u va chuan hoa tir vung cua céac bai viét dugc so sanh dua trén cac

tir chudn 14y trong tir dién truc tuyén htep://dict.laban.vn theo ham fetchUrl().

fetchUrl("http://dict.laban.vn/find?query=".urlencode(8keyword), true),

Ham nay tra vé céc tir c6 trong tir dién va luan an str dung cac tir nay dé thay

thé cac tir khéng chuan muc trong bai viét.

Céc nghién ciru [4] [10] [72] [82] [103] d4 chi ra rang tir dién Wikipedia rat phu
hop voi viée mé rong tir vung cho cac bai viét ngin. Wikipedia Tiéng Viét hién co
hon 1.225.000 dinh nghia va khai niém, 14 mot trong 10 ngdn ngit c6 nhiéu hon 1
tri¢u dinh nghia va khai ni¢m trén mang Internet. Vi vay, viéc st dung dinh nghia tir

Wikipedia co thé dap ung dugc ddy du cac tir vung cd nghia cia Tiéng Viét.

Phuong phap mo rong nglr nghia cta luan an dugc dua trén mo rong tr trong
thuat toan ma [120] dé xuét trén cac tur Tiéng Anh dugc luan 4n mé rong theo cac tu

va thuat nglr va thuc hién trén tur Tiéng Viét.

Cac budc mé rong nglr nghia dugc thuc hién bé'mg viéc tim dinh nghia cua cac
tur, tai xuéng danh chi muc theo cac tir va luu vao co so dir li€u. Cac khai niém sau
do6 duoc st dung lai cho cac budc sau bao gém cd mo rdng cho cac chu dé, cac thé
danh diu, thé loai, tén nhom, mo ta nhoém cho céc chuong sau cua luan an. Cach thuc

hién duogc trinh bay trong Bang 2.5, mdt bai viét vi du dugc minh hoa trong Bang 2.6

Bang 2.6: Vi du vé mé rong ngir nghia cho bai viét

Bai viét Danh sach tir gbe Danh sach tir sau khi mé rong

Li do t6i chon nganh thuc | Li do, chon, nganh | Li do, giai thich, diéu dé giai thich, dem
pham sach: dugc nha cung cip | thuc pham, cung cap, | lai, Iyra chon, nganh thyc pham, thic in,
dich than t6i nha thé hién tai | nha cung cap, ché | cung cdp, mang lai, dua dén, ché bién,
ché bién!!! Wow! Tuyét voi! | bién, thé hién, tuyét | bién ddi, thay thé, thé hién, biéu hién,
Hihi :D voi tuyét voi, rat hay, rat dep, ...

Xay dwng vécto cho bai viét: Luan an xay dung vécto cho bai viét dua trén danh
sach tir va thuat ngit thu duoc ctia mdi bai viét. Trong sb clia cac tir va thuat ngir duogc

tinh toan theo TE.IDF. Sau d6 luan an thuc hién cac bude sau: V&i mdi bai viét e; €
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E|E € N sau khi phan tich va xir ly, mdi bai viét thu dugc hai danh sach: mot danh
sach tir, thudt ngit cua bai viét va mot danh sach trong sb ctia cac tir, thut ngit trong
khong gian cac bai viét.

Vécto trong s6 cua bai viét duge tinh theo Pinh nghia 2.1 va biéu dién nhu Pinh
nghia 2.5. Gia sir ¢6 bai viét: “Y awdng thu phi tac quyén am nhac déi véi cdc tv trong ks
ciia bac Phé Nhac tuy ko mach lac nhing nén dp dung ngay véi hé thong loa phwong. Va
nén thu thit cao. Pdc biét véi bai Tie mét ngd tw dwong pho”, trén mang xa hoi N, khi do,
bai viét trén duoc tién xtr 1y va phan tich theo nim budc da trinh bay, thuc hién tinh
TF.IDF thi c6 két qua nhu trong Bang 2.7 va vécto ctia biéu dién cua bai viét d6 duoc

biéu dién nhu sau: e; = ((4m nhac; 0.3157), ..., (y twdng; 0.4024))

Bang 2.7: Vi du vé vécto ctia mgt bai viet

Bai viét T veeng va gia tri TF.IDF

Y tuéng thu phi tac quyén am nhac dbi v6i cac tv | )
(am nhac, 0.3157); (ap dung, 0.4024);

(d6i véi, 0.3157); (duong phd, 0.4024);
(hé thdng, 0.3157); (mach lac, 0.4024);
(nga tu, 0.4024); ...

trong ks ctia bac Pho Nhac tuy ko mach lac nhung
nén 4p dung ngay v6i hé thdng loa phuong. Va nén
thu that cao. Pac biét vdi bai T mot nga tu duong
phé

c. Biéu dién viin ban bing vécto trong so

Trong ludn 4n, trong sd cua cac tir, thuat ngir trong cac khong gian dit liéu van
ban xem xét dugc tinh theo Pinh nghia 2.1 duéi day.

Dinh nghia 2.1:

Cho mot tdp cac van ban D = {Dq, D, ..., D}, méi mét van ban dwoc biéu dién
bang mét tdp cdc thudt ngit D; = {dq, d;y, .. dip,}. GoiV = {v4,V,, ..., Vg}, la tap hop
cdc thudt ngir khdc nhau tirng déi mét. Khi dé, trong sé cia thudt ngit d € V doi véi
D; dwoc tinh nhuw sau:

wy = tf(d,D;) X idf(d,D)
(2.1)
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Trong do, tf(d, D;) la sé lan xudt hién ciia thudt ngit d trong D; va idf (d, D)

dwge tinh bang

1D )
1+ 1{D;ld € D}l

idf(d,D) = log (
(2.2)
Nhu vay, sau khi tinh dugc trong sb cua cac thuat ngit thi mdi vin ban D; € D
duge biéu dién boi mot vécto trong s6, va dé tién cho viéc tinh toan, mdi vécto duoc
chuén hoa vé khoang don vi [0,1]. Khi d6 c6 thé dinh nghia vin ban D; € D theo
vécto trong s6 nhu sau:

Dinh nghia 2.2:

Cho mot tap cac van ban D = {D4, D, ..., D}, moi mot van ban dwoc biéu dién
bang mét tdp cdc thudt ngiz D; = {d;q, d;y, .. dip,}. Goi q la s6 cdc thudt ngit khdc
nhau timg déi mét trong khéng gian D. Khi d6, méi D; dwoc biéu dién boi mét vécto
c6 g chiéu: w; = (Wyq, Wiy, .. W;q) trong khong gian D. Trong do, wy, duoc tinh theo

Dinh nghia 2.1.
d. Biéu dién ndi dung bai viét biang vécto trong sb

Trude khi dua ra khéi ni¢m bai viét dugc dung trong muc ndy, ludn an dé xuat

binh nghia vé mang xa hoi theo hudng tiép can cua luan an nhu sau:
Dinh nghia 2.3:
Mot mang xd hoi N la mot bo bon: N =< U,E,G,B >. Trong do:

- U = {u;} la tap nhitng nguoi dung (user) trén mang xa hoi N, u; la ki hi¢u
nguoi dung thu i trong tap U.

- E ={e;} la tdp cac bai da dang/da chia sé (entry) trén mang xa hoi N, e; la
ki hiéu bai dang thur i trong tap E.

- G = {g;} la tdp cdc nhém/ cong dong nguoi ding da tham gia trén mang xa

hoi N, g; la ki hiéu nhom thir i trong tdp G.
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- B la tdp cdc hanh vi cua nguoi dung trén mang xa hoi N, cac hanh vi duoc

ludn an xem xét va phan tich trong chuwong 4 cua lugn an

Theo khai niém vé bai viét trong muc 2.1, luan an dé xuat dinh nghia bai viét
trén mang xa hoi theo hudng ti€p can dir li¢u van ban nhu sau:

Bai viét e trén mang xa hoi N la mot van ban ngan dwoc biéu dién boi mot tdp
cdac tw, ky hiéu: e = {w;},i = 1,2, ...ip,e € E, v6i E la tdp cdc bai viét trén mang xa
hoi V.

Dua trén dinh nghia 2.1 va dinh nghia 2.2 c6 thé biéu dién mot bai viét theo
khong gian cac bai viét cua ngudi dung nhu sau:

Dinh nghia 2.4:

Cho mét tdp cdc bai viét ciia nguoi ding E = {ey, e,, ..., eq}, méi bai viét duoc
biéu dién bang mét tdp thudt ngiv e; = {e;1, €z, .. eiq,)- Goi q la s6 thudt ngit khdc
nhau tirng déi mot trong khong gian E. Khi @6, méi E; dwoe biéu dién béi mét vécto
c6 q chiéu: w; = (Wiq, Wiy, .. Wiq) trong khong gian E. Trong do, moi wy, dige tinh

nhu trong dinh nghia 2.1.

Vi du mot bai viét trén mang xa hdi Facebook.com nhu sau: “Li do toi chon
nganh thiee pham sach: dwoc nha cung cap dich than t6i nha thé hién tai ché bién!!!
Wow! Tuyét voi! Hihi:D”. Nhu vay, bai viét e trong trudng hop ndy duoc xac dinh
bang doan vin ban: “Li do t6i chon nganh thirc pham sach: dwoc nha cung cdp dich
thén ti nha thé hién tai ché bién!!! Wow! Tuyét voil Hihi”

Sau khi tién hanh xir 1y thi dir liéu van ban 1 ndi dung cua bai viét thi ludn an
thu duoc e = {cung cip; dich than; hién tai; thé hién; thwc phadm} day la biéu dién

bai viét theo danh sach tir vung.
d. Céc thuit toan tién xir Iy dir liéu vin bén

bé xur 1y dir li€u van ban cua céc bai viét trén cac mang xa hoéi, luén an xay dung

hai thu4t toan dé tinh toan va xir ly. Thuat toan tht nhat dung dé phan tach vin ban
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theo N-gram va loai bé tur dung Thuat toan 2.2: Thudt toan phdn tach van ban va xdc
dinh twr, thudt ngir va thuat toan thur hai sau khi xac dinh dugc danh sach tir vung ctia
bai viét thi thuc hién tinh trong s6 cho mdi tir xuat hién trong bai viét d6i véi toan bo
cac bai viét cua ngudi dung Thuat toan 2.2: Xdy dung vécto trong s6 cho ndi dung
cac bai viét.

Vi du véi bai viét: “Ter ndm 1950 dén nay, con ngudi di san xudt ra
khoang 8 ty tén nylon, va dudi 10% duoc tdi ché. Hién cé 4.9 ty téan
rdc thai nylon nhu thé ndm vuong vdi ngoai méi trudng. Pén ndm 2050,
con sb nay sé& tdng lén gdp déi. Bao bi nhua thi chi cé 14% duoc tdi
ché... Téi trdn trong nhiing ngudi séng vdi gid tri cua minh, lam
nhitng viéc du rdt nhd vi gia trji dé cua minh. Gid trj cua ban la
gi? Va ban sé lam viéc nhdé gi dé lan truyén cadm hung dén mét cdéng

déng 16n hon?. ® ® #Environment#”

Bang 2.8: Thuat toan 2.2 (Phan tich van ban va xac dinh tir, thuat ngir)

Thuit toan 2.2: Phan tich bai viét va xay dung ti, thuit ngit getTerm(x,y)

Input: M6t bai viét trén mang xa hoéi
Ouput: Danh s&ch cdc tu cta van ban, Term

1: x€Text; y€&; T1€ &; T2& O; wée &; T3¢ &; //Khdi tao
2: x€ cleanText (x); // Lam sach vdn ban x
3: x€& formatText (x); //Chudn hda cdc tir vung trong x
4: For 1€2 to 4 do //T4ch tu cho x

T1€¢ T1 U separateNgram(x,i) ; // N=2,3,4

End For
5: T2 € removeStopWord(Tl); //Loai bd tir dimg
6: If count (T2)€ 10 then //M& réng tir vimg néu can

Open word (T2, T3)

Else T3¢ T2;

End If

7: Return T3

Phan tich bﬁng Thuat toan 2.1 s€ thu duoc danh sach tir khoa sau khi thuc hién
sap xép theo th ty tir dién 13: (bao bi; cam hing; cam thdy; chi cé; con
ngudi; con sb; céng dbéng; ctta hang; diu dé; dén nay; gdp doéi; gia
tri; gidi quyét,; hang khéng; khéd ndng; khdc nhau,; lam viéc,; lan

truyén,; méi trudng,; muc tiéu; ngudi lam; nhin thdy; nhu thé; san
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phém; san xudt,; thdy cé; thuy tinh; trdn trong,; truyén cém; van dé;

vuong vai, ..}

Sau khi thuc hién viéc phan tdch van ban va thu dugc danh sach cac tur, thuat
ngit cho mdi bai viét trén mang xa hdi dya trén Thudt toan 2.2, luén an thyc hién tinh
trong sd clia cac tir, thuat ngi dé xay dung vécto trong s ciia mdi bai viét bang Thuat
toan 2.3: Xay dung vecto trong s6 cho bai viét. Thuét toan 2.3 duoc thuc hién nhu
sau: Moi tir, thuat ngir cua bai viét, luan 4n thuc hién tinh trong s6 theo TF.IDF cua

chung nhu da trinh bay trong dinh nghia 2.1.

Vi du véi bai viét va danh sach tir khoa thu dugc trong myc 2.2.1 thi vécto trong
sb ctia bai viét theo tan sufitxuéthiénTF.IDF la: { (bao bi, 0.073); (cam hing,
0.049); (cém thdy, 0.024); (chi cdé, 0.024); (con ngudi, 0.024); (con
sb, 0.024); (céng ddng, 0.024); (ctta hang, 0.073); (dau dé, 0.024);
(dén nay, 0.024); (gép déi, 0.024); (gid tri, 0.049); (gia tri,
0.024); (gidi quyét, 0.024); (hang khéng, 0.024); (khé ndng, 0.024);
(khdc nhau, 0.024); (lam viéc, 0.049); (lan truyén, 0.049); (mdi
truong, 0.049); (muc tiéu, 0.024); (nguoi lam, 0.024); (nhin théy,
0.024); (nhu thé, 0.024); (si&n phadm, 0.024); (sén xudt, 0.024);
(thdy cé, 0.024); (thuy tinh, 0.024); (trdn trong, 0.024); (truyén
cam, 0.024); (vdn dé, 0.024); (vuong vdi, 0.024}

Bang 2.9: Thuit toan 2.3 (Xay dung cac vécto trong so cho bai viét)

Thuit toan 2.3: Tinh cac vécto trong sb getWeightiWord (x)

Input: Danh sich tit, thudt ngit cia bai viét e trén mang xa hdi N
Ouput: Vécto trong sb TF-IDF clha bai viét e

1: w&d; wtfidf<d; //Khdi tao
2: For i€ to count (x) do //Pém tan sudt cua cdc tir khéa trong x
w[i]€ count (x[i]) ; N € tdng sb luong cac tai liéu
df; € sb luong cac tai liéu ma tir w; xudt hién.
If w[i]>=1 then
wt£idf [1]€(1 + log(f;;)) log (HNMi )
else wtfidf[1]€0; //Tinh TF.IDF
End For

3: Return wtfidf;
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2.1.2. Biéu dién ngwoi diing bing vécto

Trén mdi mang x3 hoi, mdi nguodi dung c6 mot tap cac bai viét, vi vay, mdi
nguoi ding ¢ thé biéu dién dudi dang mét tap cac bai viét. Khong mét tinh tong
quat, gia st rang trén E = {e,, e,, ..., eq} 1a tap céc bai viét twong Gng cta i nguoi
dung U = {uq, Uy, ..., uq}. Ky hi€u e; = {e;y, €;2, .. €} 1a tap cac bai viét ciia ngudi
dung thi i. Khi d6 mdi ngudi dung duoc biéu dién béi mot vécto gdm ii; thanh phan,

mdi thanh phan 13 mot vécto dugc xay dung theo dinh nghia 2.4. Ky hiéu nhu sau:

Uy =u; = (WilrWin--Wik,-)rWik = (Wik1, Wikz, - Wirg) | kK = 1,..., g

trong khong gian E. (2.3)

Cu thé mdi ngudi dung trén mang xa hoi c6 thé duge biéu dién nhu sau:

/eil =Wy = Wir ,Wip e, Wing),

U =1 ep =Wy = (Wi21'Wi22' ---:Wi2q)»

€ik; = Wik, = (Wikaikz» ---:Wikq)
(2.4)

Véi ¢ 12 s6 chiéu cua khong gian E trén mang x3 hoi dang xem xét.
2.1.3. P$ do twong tw va dé twong quan giiva hai doi twong

Luan an st dung d¢ do Cosine dé tinh do tuong tu gitra hai ddi tuong theo cac
véc to biéu dién cua hai dbi tuong twong tng nhu sau:

Gia str ¢ hai véc to u = (uy, Uy, .. uy,) vav = (v4, v,,..v,) khi d6 d6 tuong tu
ctia u va v duoc tinh bing:

<u,v>

sim(u,v) =—
V) = = Tl

(2.5)

Trong d6, < u, v > la tich vo hudng cta 2 vécto u va v, con ||x|| 1a do dai

Euclidean cua vécto x
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Dé tinh d6 twong quan giita hai ddi twong, luan 4n st dung do twong quan
Pearson theo cong thirc nhu sau:
2w —w)(v; — V)
VZi(u — 0?2 * /X (v; — 1)

cor(u,v) =

(2.6)

. -1 o1 4 N

Trong do, u = ;2?:1111' va v =~ v khi d6, cor(u,v) la d6 twong quan
gilra u va v.

Luan an str dung hai d¢ do nay trong tinh toan va udc luong do tuong tu va do
tuong quan gitra hai d6i tuong nhu do twong ty gitta hai bai viét, gitta hai nguoi dung,
d6 twong quan gitra bai viét va chii dé, nguoi dung va chu dé trong chuong nay va

cac chuong sau.

2.1.4. Pj twong tw giiva hai ngwoi ding theo nji dung bai viét

Trong muc nay, luan an trinh bay cach thuc udc lugng do tuwong ty gitta hai
nguoi dung trén mang xa hdi dua trén ndi dung bai viét. Muc dich 1a dé xem xét moi
tuong quan gitta hai ngudi dung twong tu nhau thi cic chu dé quan tim ctia ho co
tuong ty nhau hay khong va nguoc lai. Bé udc lugng do twong tu gitra hai ngudi dung
theo bai viét, luan an udc luong d6 twong ty cia hai tip cac bai viét twong g cia
hai nguoi dung trén mang xa hoi.
a. Do twong tr gitra hai bai viét

Gia sir ¢6 hai bai viét e;; va eji cua hai nguoi dung u; va u; twong tng trén
mang x3 hoi M. Khi d6, d¢ tuong tu giira hai bai viét e;; va ej, dugc tinh bang do
tuong tu giira hai vécto trong s twong Gmg cua e;; va eji nhu sau:
< €in e]'k >

lleqll x ”ejk”

Sim(eil, e]-k) =
@2.7)

Trong do, e, dugc tinh theo dinh nghia 2.1.
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Gia su c6 hai nguoi dung u; va u; véi hai tap bai viét E; va E; twong ung trén
mang xa hoi V. Khi do, do tuong tu gitra hai tap bai viét E; va Ej dugc tinh béng do
tuong tu giira hai tip cac vécto trong sd twong tng cta u; va u; dugc ky hi¢u la:

Sim(Ei ,E]) = max ik,il(Sim(eil, e]-k)) (28)

Trong do, sim(e“, e]-k) duoc tinh theo cong thuce (2.7)

b. Pd twong tu giira hai ngwdi dung theo ndi dung bai viét

Pé tinh d6 tuong tu gitta hai ngudi ding u; va u; trén mang xa hoi V' theo noi
dung bai viét, luan an thuc hién tinh d6 tuong ty gitra hai vécto biéu dién hai nguoi
dung d6 theo ndi dung bai viét nhu cong thire (2.3). Nhu vy, do twong tur giita hai
nguoi dung duoc xac dinh dya trén do tuong tu gitra hai vécto u; va u; va duogc dinh

]

nghia mot cach hinh thirc nhu sau:

Dinh nghia 2.5:

Cho hai nguoi dung u; va w; voi hai tap bai viét E; va E; twong ung trén mang
xd héi N'. Dé twong tir ciia hai ngueoi ding dwoc tinh bang:

sim(ui ,uj) = sim(ui ,uj) = sim(Ei ,E]-) (2.9)

Trong do, sim(E i E ]-) dugc tinh theo cong thirc (2.8). Nhu vay, d§ tuong tu
ctia hai nguoi dung theo ndi dung bai viét chinh 1a d6 twong tu giira hai tdp cac bai
viét cia hai nguoi diung d6. Co thé thdy rang do twong ty cua hai nguoi diung nim
trong khoang don vi [0,1].

Pé tién loi cho viéc phan nhém nguoi dung dya trén d tuong tu, ludn an st

dung thang do Likert va chia d0 tuong tu gitra hai ngudi dung thanh 5 mtc theo 1y

thuyét trong [88], chi tiét cac murc dugc luan an sir dung nhu trong bang Bang 2.10.
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Bang 2.10: Mirc d twong tw giira hai ddi twong

Mikc Gia thiét Khoang Ghi chu
0 Hai nguoi dung khong tuong tu nhau hodc khac nhau | [0.000—0.025]
1 Hai nguoi dung it twong tu nhau [0.025—-0.050]
2 Hai nguoi dung kha tuong tu nhau [0.050-0.075]
3 Hai nguoi dung tuong ty nhau [0.075-0.100]
4 Hai ngudi ding twong tu nhau nhiéu hodc rat nhiéu | [0.100 — 1.000]

2.2. MO HINH QUAN TAM CUA NGUOI DUNG THEO CHU PE

2.2.1. Biéu dién vécto trong so ciia chii dé

Trong muc ndy ludn an trinh bay mot dinh nghia vé chu dé theo hudng tiép can
quan tim ctia ngudi dung va cach thirc xay dung chu dé ciing nhu cach biéu dién
chung dé tinh toan trong luan an. Chu dé duoc coi 1a chu thé hay van dé cbt yéu cua
cac bai viét ma ngudi dung thé hién trén trang chil ciia minh.

Nhu vay c6 thé dua ra khai niém vé chu dé nhu sau: Cho mét tip cdc chi dé vé
cdac linh viec trén mang xa hoi. Khi do, moi mét chii @é sé dwoc biéu dién béi mot tdp
hop tir, thudt ngiv déic trung dé mé ta va dién gidi vé chii dé do.

Giasurang T = {Ty, T, ..., T,} 1a tp céac chu dé trén mang xa hoi V', trong d6
moi chu dé dugc bi€u dien bang mot tap cac tir T; = {t;q, tip, ..., tip,} - Khi do, theo
dinh nghia 2.2 ta c6 thé dinh nghia chii dé mot cach hinh thirc nhu sau:

Dinh nghia 2.6:

Cho mét tdp cdc chii d@é T = {Ty, Ty, ..., Tp} trén mang xa hoi N, khi d6, méi
chii dé T; dwoe biéu dién béi mét tap cdc thudt ngit hodc cdc tie: Ty = {tiy, tiz, v, tip;}
. Goi V; la tdp gom q tir khdc nhau tieng doi mét trong tat cd cac T; € T. Khi d6, méi
T, tuong img mét vécto trong s6 dwoc ky hiéu nhir sau:

ti = (Win, Wiz, -, Wig) (2.10)

Trong d6, moi wy, dwoc tinh nhie trong Pinh nghia 2.1
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Luan an khong di sau vao bai toan phat hién cac chu dé trén mang xa hdi, ma
chi ké thira cac chu dé phd bién ma ngudi dung thuong quan tdm lam dén dé phan
loai cac bai viét ctia nguoi dung trong cac nghién ciru [14] [21] [28] [60] [62] [96].
M3i chu dé trén mang xa hoi dugc luan an biéu dién bé'mg mot tén goi hay thuat ngl
va duoc biéu dién béng mdt danh sach tir. Danh sach tir biéu dién chu dé duogc xay
dung dua trén tir dién Wikipedia nhu d3 trinh bay trong Hinh 2.3, cac budc xay dung
cac chii dé va danh sach tir vung ctia cac chu dé duogc trinh bay trong cac muc tiép

theo.

2.2.2. Xay dwng cdc chii dé trén mang xa hji

Do s6 lugng cac chu dé trén cdc mang xa hoi rat da dang, phong phu va kho
thong ké mdt cach chinh xéc, nén trong luan &n chi lya chon mot s6 chu dé€ phd bién

trén cac phuong tién truyén thong xa hoi dé phuc vu cho nghién ctru va thue nghiém.

Bing 2.11: Danh sach cac trang tin tirc dién tir tham khao chi dé

STT Tén trang bao dién tir Dia chi trang website
Cic trang tin tirc dign tir pho bién ¢ Vigt Nam

1 Trang vnexpress https://www.vnexpress.net

2 Trang Viét nam net https://www.vietnamnet.vn

3 Trang Tudi tré https://www.tuoitre.vn

4 Trang Thanh nién https://www.thanhnien.vn

5 Trang Dan tri https://www.dantri.com.vn

6 Trang Lao dong https://www.laodong.vn

7 Trang giai tri 24h https://www.24h.com.vn

8 Trang Bao méi https://www.baomoi.com

9 Trang Doi séng va Phap luat https://www.doisongphapluat.com

10 | Trang Nguoi lao dong https://www.nld.com.vn

Cic trang tin ticc dign tir trén thé giGi

11 | Trang tin BBC https://www.bbc.com/news
12 | Trang tin Reuters https://www.reuters.com
13 | Trang tin CNN http://edition.cnn.com

14 | Trang tin Fox https://www.foxnews.com

15 | Trang tin The New York Times https://www.nytimes.com
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Luén 4n thuc hién lua chon cac chu dé béng cach théng ké cac chu dé trén mot
sd trang tin tirc dién tir phd bién ¢ Viét Nam va trén thé giéi, phuong phap nay da
duoc cac nghién ciru [25] [145] [125]. Céc cha dé phd bién dugc thng ké tir 10 trang
tin tac dién tir cha Viét Nam c6 luong ngudi dung truy cap 16n nhat theo thdng ké
clia https://toplist.vn/top-list/website cting v6i 5 trang tin ttrc dién tr bang Tiéng Anh
phd bién trén thé gidi cua https://www.similarweb.com/top-websites/category/news-
and-media. Luan an thu duoc danh sach gdm 21 chil dé c6 tan suat xuat hién nhiéu

nhat trén 15 trang tin tirc nhu trong Bang 2.11 va Bang 2.12

Bang 2.12: Danh sach cac chi dé trén mang xa hdi

STT Tén chi dé tiéng viét Tén chi dé tiéng anh
1 Tai chinh - Kinh doanh Business/ Finance
2 Thé gi6i - Quc té World
3 Thoi su - Tin tirc News
4 Vin hoéa - Giai tri Entertainment
5 Khoa hoc - Cong ngh¢ Technology
6 Stre khoe Health
7 Thé thao Sports
8 Doi sdng — xa hoi Life
9 Chinh tri Politics
10 Gido duc Education
11 Phap luat — Nha nuée Legal/ Law
12 Du lich Travel
13 Y kién Opinions
14 Tam sy Talks
15 Con nguoi Humans
16 Goéc nhin Views
17 Lam dep — Thoi trang Fashion
18 Nhip sdng tré LifeStyle
19 Mai truong Environment
20 Kham pha Discovery
21 Khac Others

Khi xay dung, cac chu d& twong tu nhau hodc gan nhau dwgc luan an tich hop

lai thanh mot, chéng han nhu chu dé “Tai chinh” va “Kinh doanh” duoc to hop lai
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thanh “Tai chinh — Kinh doanh’; “Su kién van hoa” va “Tin tuc giai tri” dugc tich
hop thanh “Van hoa — Giai tri”; ... Pé thuan tién cho tinh toan va udc luong, luan an
thuc hién tinh danh sach tir vung va trong s6 ctia mdi chi dé. Mdi chu dé duoc lay
dinh nghia theo Wikipedia, sau d6 thuc hién tach tir bang N-gram, loai bo tir ding,
cudi ciing tinh TF.IDF cho mdi tlr, thuat ngir trong khong gian 21 chu dé da xay dung.

Cac budc tinh toan va udc luong tir vung va trong s6 ctia mdi chu dé duoc thuc
hién bang hai thuat toan: Thuat toan 2.4: Xdy dung danh sach tir vieng cho chii dé va

Thuat toan 2.5: Xdy ding vécto trong s6 cho méi chii de.

Bang 2.13: Thuit toan 2.4 (Xay dung danh sach tir ving cho cac chi dé)

Thuit toan 2.4: Xay dung tir vung cho cac chi d&, topiciWord ()

Input: Cht d& t trén mang x& héi N
Ouput: Danh sich cic tr vung clia chu & t

1l: x €J; tW & &; //Khdi tao
2: x € getDefineWiki (t); // LAy Pinh nghia tir Wikipedia cho t
3: For i€2 to 4 do //Tdch tu cho x
tW € tW U separateNgram(x,i) ; // N=2,3,4
End For
4: tW € removeStopWord (tW); //Loai bd tu ding
5: Return tW;

Thuat todn 2.4: Xay dung danh sdch tie vung cho chu dé duoc luan an thuc hién
dua trén thuat todn mé rong tir vung theo tur dién Wikipedia. Danh sach tir vung thu

duoc chinh 1a danh sach cac tir vung ctia chu dé 7 dang xem xét.

Bang 2.14: Danh sach tir ving ciia chi dé

Chu dé Danh sach tir vung

Gido duc Giao duc, tiéng Anh, hoc tap, kién thuc, thoi quen, thé hé, giang day, dao tao, nghién
curu, trai nghiém, giao duc, tiéu hoc, trung hoc, tir nguyén, tir d(‘Sng, tiéng Viét, toan
cau, Qudc té, Kinh té, Xa hoi, Van hoa, Qudc cong, cha me, tryc tuyén, Lién Hiép
Quéc, hoc truc tuyén, giao duc tiéu hoc, ...

Moi truong Moi truong, td hop, tu nhién, xa hoi, hé théng, tap hop, tuong tac, dinh nghia, con
nguoi, khong khi, do am, sinh vat, loai nguoi, moi truong, vat chét, ddi tuong, tap

hop con, ...
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Vi du véi chit @& “Gido duc” va chu @& “Méi trwong” sau khi thyc hién Thuat
todn 2.4 s¢ thu duoc danh sach tir vung nhu trong Bang 2.14. Sau khi thu dugc danh
sach tir vung ctia mdi chu dé, luan an thyc hién Thuat toan 2.5: Xady dung vecto trong
$6 cho méi chii dé dé tinh trong s6 cho mdi tir vung cua cac chii dé. Trong s6 ctia mdi
tir vung trong mdi chu dé dwoc bang tan suit xuat hién cua cac tir vung d6 trong

khong gian cac chu dé& TF.IDF.

Bang 2.15: Thuit toan 2.5 (Xay dwng vécto trong s6 cho méi chi dé)

Thuit toan 2.5: Xay dung vécto trong sé getWeightTopic ()

Input: Mot danh sich tir vung cta chu dé t
Ouput: Vécto trong sb TF-IDF clia chu & t

1: w&; wtfidftp€<d; //Khdi tao
2: For i€ to count (t) do //Pém tadn sudt cuia cdc tir khda trong t
w[i]€ count (tW[i]) ; N € sb luong cic chu dé trong T
df; € sb lugng cac chu @& ma tu khéa w; xudt hién.
If w[i]>=1 then
wtEidftp[i]€(1 + log(f;)) log (g )
else wtfidftp[i]€0; //Tinh TF.IDF
End For
3: Return w, wtfidftp;

Vi du véi chu @& “Méi trwong” sau khi thyc hién v6i thuat toan 2.4, luan an
thuc hién Thuét toan 2.5 s& thu duoc danh sach céc trong sb twong (mg nhu trong
Bang 2.16, trong d6 danh sach tir vung cta chi dé “Méi truong” di duoc sip xép
tdng dan theo thir tu tir dién. Sau khi tinh toan xong, ludn an thu dugc mot tap gém
21 vécto twong Gmg v6i 21 chit dé chira danh sach tir va vécto trong s turong tmg nhur

cong thtrc (2.7).
/tl = t1 = (Wili Wio, ...,Wiq), \
T=lt,=t= (WilrWin ""Wiq)r

ty1 =11 = (Wilr Wiz, "-:Wiq)

2.11)

Trong d6, moi wy, dwoc tinh nhw trong Pinh nghia 2.1
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Bang 2.16: Minh hoa chii dé va céac trong s ciia tir virng twong ng

Chu dé Termtp TF-IDF Termtp TF-IDF
Moi truong | anh huong 0.0239 nao do 0.1959
bao gém 0.0141 ngitt canh 0.1015

bao quanh 0.1522 r0 rang 0.0507

bén ngoai 0.0392 sinh vat 0.0507

co tinh 0.0324 str dung 0.0324

con nguoi 0.0483 tac dong 0.0124

diéu kién 0.0418 tap hop 0.0649

dinh nghia 0.0276 tinh trang 0.0973

do 4m 0.0507 t6 hop 0.0392

dbi tuong 0.0507 ton tai 0.0507

hé théng 0.1382 tu nhién 0.0324

hoan canh 0.0507 tuong tac 0.0478

hoat dong 0.0247 vat chat 0.0392

khac nhau 0.0324 xa hoi 0.0276

khéch thé 0.1522 xac dinh 0.0323

khong khi 0.0507 xem xét 0.0276

loai nguoi 0.0324 xu hudng 0.0784

moi truong 0.0239 y nghia 0.0507

2.2.3. Biéu dién vécto ndi dung bai viét theo chii dé

Khai niém quan tdm da duogc luan an trinh bay trong chuong mét, trong muc
nay, luan an trinh bay phuong thirc phat hién quan tim dura trén cic ndi dung bai viét.
Theo dinh nghia 2.3, ky hiéu U = {u,, uy, ..., U4} 1a tdp hop nhitng nguoi dung trén
mang xa hoi NV, trong mot khoang thoi gian xac dinh, méi ngudi dung u; sé ding
hoic chia sé mot tip hop cac bai viét e; = {e;1, e ..., €in;}» ky hiu E =

{eq, ey, ..., ey }. Khi do, vécto bi€u dién ndi dung bai viet theo khong gian cac chu dé

duogc dinh nghia mot cach hinh thirc nhu sau:
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Dinh nghia 2.7:
Gia su e;j € e; la mot bai viét cua nguoi dung u; trén mang xa hoi N, duoc
mo ta boi mot tap hop cdc tu, khi do, vecto trong so cua bai viét e;; doi voi chu dé Ty,

duoc dinh nghia nhu sau:

k _(,1 ,2 tkp
e = (eij,eij, €y ) (2.12)

Trong dé, ell] = tf(til’ eij) X idf(til, El) VOi til S VT

2.2.4. D¢ quan tdm cua nguwoi dung theo cdc chu dé trén mang xa hgi

D0 quan tdm cua ngudi dung theo cac chu dé thé hién moi quan tdm ctia nguodi
dung do6 dén céac chu dé va dugce tinh bang mtrc dg 1ié€n quan ctia tap tat ca cac bai viét
cua nguoi dung d6 doi voi cac chu dé. Ky hi¢u mirc do lién quan gitra bai viét e;; cla
nguoi dung u; doi véi chu de ¢, 1a:

k

Oll-j = Cor(eij, tk)

(2.13)
Khi d6, mirc do lién quan cua bai viét e; j dén p chu dé trong T ky hiéu la:
_ P
cor(e;;,p) = (ai;, a?, .., ap;
(2.14)
C6 thé thiy rang:
(1) Khi s6 lugng cac bai viét ciia mot nguoi ding vé cing mot chi dé ting 1én
thi mtrc 46 quan tim cua nguoi diung dén cha dé dé ciing tang 1én.
(2) Khi sb luong cac nguoi ding quan tim dén mot chu dé ting 18n thi mirc

dd quan tam cua nguoi dung dén chu dé do cling tang 1én.

Nhu vay, c6 thé dinh nghia mutc d6 quan tim cua ngudi dung nhu sau:
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Dinh nghia 2.8:

Ham s6.: int: U x P(E) x T - [0,1] dwoc goi la d6 do quan tdm néu né théa
man diéu kién sau: int(u, U, t) < int(v,V,t), doi véi moi U,V € P(E,) v6iU SV

Dé cho don gian khi tinh toan va biéu dién, trong luan an nay ky hiéu ham quan

tam cua nguoi dung u; dén chu dé t 1a int(u;, t). D& dang ching minh ring:

Ménh dé 2.8.1: Cdc ham sé sau:

(i) intMax(u;,t) = max; (cor(eij, t)) (2.15)

(i) intCor(u;t) = W (2.16)
s 1 nf nt

(iii) intSum(u;,t) = . (Zzefnﬁ + A ”i)j (2.17)

la cac do do quan tam cua nguoi dung doi voi cac chu de.
Trong do, Cor(ei I t) la mirc d0 li€n quan cua bai viet e;; dén chu dé ¢, nf 1a so
lugng céc bai viet lién quan dén chu dé ¢ ctia nguoi dung u; trén mang xa hoi V.

Viéc phat hién cac chi d& quan tdm cua nguoi dung dua trén ndi dung bai viét
chinh 13 w6c luong d6 twong quan giita cac bai viét voi cac chii dé trong T. Néu mirc
d6 twong quan giira bai viét va va chu dé twong tng cang cao thi mic d6 quan tim
ctia nguoi dung ddi voi chu dé dé cang 16n va nguoge lai; Mirc d6 twong quan cang
gan dén gia tri khong thi mirc d6 quan tdm cta ngudi dung dén chu dé d6 cang thip.

Luan an cling st dung thang do Likert va chia do quan tdm gitra nguoi dung voi
cac cha dé thanh 5 muc nhu trong Bang 2.10 dé phan loai mitc 46 quan tdm cua ngudi

dung theo cac chu dé.

2.2.5. Twong tw quan tim theo chii dé ciia nguwoi ding

Do tuong tu giita hai ngudi dung theo chu dé ma ho quan tim duoc tinh dya
trén mirc do quan tdm cua hai ngudi dung ddi véi cac chu dé trén mang xa hoi. Ky

hiéu mirc d§ quan tAm ctia ngudi dung u; dén chu dé t trén mang xa hoi N la: uf =
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int(u;, t). Mirc 46 quan tdm cua ngudi dung u; dén tit ca cac chu dé trong T duoc
dinh nghia nhu sau:

Dinh nghia 2.9:

D6 quan tam cia nguoi ding u; dén p chii dé trong T la mét vécto quan tam,

dwoc biéu dién nhw sau:

uf = (ul, uf, .., ul) (2.18)

Trong do, moi uﬁ‘ la do quan tdm cua u; dén chu aé thir k, k=1, 2, ..., p, cac
uf‘ duoc tinh theo mot trong ba cong thuc cua ménh dé 2.9.1.

Khi d6, d6 twong ty giita hai nguoi dung theo chit d& duoc dinh nghia nhu sau:

Dinh nghia 2.10:

D6 tuwong t theo cdc chii dé quan tém cia hai nguoi ding u;, u; dwoc tinh bdng
do twong tw cosine giiva hai vécto quan tém dén tdt ca cdc chii @é theo cong thire:

< uf, ul >
. . » Wy
simpe(wpu;) = sim(uf, ub) = ————
! T Nl x
(2.19)
Trong do, < uf, u; > a tich vo hudng cia hai vécto, || X|| 1a d6 dai cua vécto.

D@ dang thay rang, sim;,, (ui, uj) nam trong khoang [0,1].
2.3. TUONG QUAN GIUA TUONG TU NGUOI DUNG VA QUAN TAM

2.3.1. Méi twong quan giita twong tw va quan tém ciia ngwoi ding

Mot cau hoi can dit ra 13 1iéu c6 mdi quan hé nao giira nhitng ngudi ding twong
ty nhau theo khong gian bai viét va nhiing ngudi dung tuong ty nhau theo khong gian
cac chu dé hay khong? No6i cach khac 13 néu hai nguoi dung c6 d6 twong ty v6i nhau
theo khong gian cac bai viét liéu ho ¢ twong tu nhau theo khong gian cac chi dé hay

khong va nguoc lai?
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Xét bai toan sau:

Cho mot tap nguoi dung U trén mang xd hoi N'. Goi SimU la tdp nhitng nguoi
diing twong tir nhau dwa trén néi dung cdc bai viét va CorrU tdp nguwoi ding twong
tw nhau theo chu deé.

Dé xem xét mdi twong quan giita hai tap SimU va CorrU, ludn an tién hanh hai

thuc nghi¢m trinh bay trong muc 2.3.2.

e Thuc nghiém tht nhét 1a tinh d6 twong tu gitta hai nguoi dung theo khong
gian bai viét dua trén do do twong ty giira hai nguoi ding da trinh bay trong
muc 2.1.3 dé tim tap SimU

e Thuyc nghiém thtr hai 1 x4c dinh d6 twong quan theo cac chii & quan tdm
ciia nguoi dung theo khong gian cac chu dé nhu di trinh bay trong muc
2.2.5 dé tim tap CorrU

Sau d6, luan an so sanh va thong ké dé tim giao cta hai nhém SimU va CorrU.
Néu ¢6 nguoi dung xuét hién trong ca hai nhom thi c6 thé két luan ring SimU va
CorrU c6 su twong quan voi nhau.

Khi tinh toan va phan loai theo d6 twong ty dua trén khong gian bai viét thu
duoc 5 nhém véi 5 mite dd twong tw nhau 13: {Sgimo,Ssim1 Ssimz, Ssim3,Ssima, } VA theo
d6 twong quan dua trén khong gian cha dé thu dugc 5 nhom véi 5 muie do tuong quan
13 {Sinco,Sine1,Sinez,SineaSin ,} trong d6, mdi Sy = {1, Wer, .- U} 1 tp hop

nhitng nguodi tuong ty nhau theo mire k trén mot trong hai khong gian da trinh bay.

Dé xét do twong quan giita hai do do nay, luin 4n thuc hién tinh cac tp ngudi
dung giao gitra cac tap theo muc do twong trng {SCOTO,Scorl,ScorZ,Scor3,Scor4,} trong
d6 Scork=Ssimk N Sint, V0L k = 0,..4. Sau d6, so sanh luc luong cua cac tap hop theo
cac muc do tuong ung.

Nhu vy, néu cac Sy cang gan voi Sgimy hodc Siyee thi hai do do nay cang co
mbi lién quan dén nhau. Hay néi chinh x4c 1a khi d6, nhitng ngudi dung tuong tu

nhau theo khong gian bai vi€t s€ c6 cac chu dé quan tam tuong ty nhau va ngugc lai.
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Néu cac Sqopx €ANG XA VO Sgimp hoAc Siper thi co thé két luan rang nhitng ngudi dung
tuong t nhau theo khong gian bai viét s& khong twong tu nhau theo khong gian chu

de va nguoc lai.

bé khéng dinh cho cac nhan dinh va gia thiét trén, ludn an tién hanh céc thuc

nghiém chi tiét trong muc 2.3.2.

2.3.2. Xdc dinh dé quan tém va vin dé twong quan

Nhu da trinh bay trong muc 2.3.1, muc dich cua cac thuc nghiém ngoai viéc
phan nhom nguoi dung theo cac mirc d twong tu theo khong gian ndi dung céc bai
viét va khong gian cac chu dé trén mang xa hoi. Cac két qua thuc nghiém con giup
luan 4n tim ra méi twong quan giita nhitng ngudi dung theo hai khong gian nay dua
trén ndi dung cua bai viét.

a. Xay dung cac b dir li¢u thuc nghiém

Dé tién hanh thuc nghiém, luin 4n thuc hién thu thip mot bo dit liéu thyc tir
mang x3 hoi Facebook (http://www.facebook.com) nhu di trinh bay trong phan md
dau. Sau khi loai bo nhirng bai viét khong chtra vin ban, cac bai viét chi chira cac
biéu tuong va céc bai viét qua ngén chi c6 mot dén hai tir hodc cac ky tu dac biét,
luan 4n thu duge mot bo gdm 200 ngudi dung véi mdi ngudi co 10 bai viét hop 18,
tong cong c6 2000 ndi dung bai viét, mot sd ngudi dung c6 sb lugng cac bai viét qua
it dudi 5 bai thoa man thi luan an loai bo ra khoi bo dir li¢u thtr nghiém.

Bang 2.17: Thong s6 bd dir liéu thir nghiém

B6 dir liéu tinh d6 tuong tu

B& dir liéu tinh d6 tuong quan

User 200 200
Entry 2000 2000
Topic 0 21
Trong s6 TF.IDF TF.IDF

Biéu dién

Theo khong gian bai viét

Theo khong gian chu dé
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b. Uéc lwgng dd twong tu giira hai ngudi dung

Kich ban thwe nghiém: Kich ban thuyc nghiém xac dinh d¢ tuwong tu cua hai

nguoi dung nhu sau:

Piu vao: Danh sach 2000 bai viét ctia 200 ngudi ding

Piu ra: Do tuong ty giita cac cip ngudi dung theo ndi dung bai viét

Thurc hién

- Xay dung danh sach tir, thuat ngit cho cac bai viét

- Tinh vécto trong s6 theo TF.IDF cho mdi bai viét theo khong gian bai viét

- Tinh d6 twong tu giita cac cap bai viét

- Phan loai cac cdp nguoi dung theo do twong tu cua hai tap bai viét tuong tng
Két thiic

e Tham so dau ra: Pau ra 1a d6 tuong ty cia mdi cip ngudi dung, tham so6

dau ra dugc tinh dua trén cac cong thirc (2.7) va (2.8) theo dinh nghia 2.6

Bang 2.18: D) twong ty giira cac cip bai viét

el e2 e3 e4 e5 eb e7 e8 e9 el
el 1.000 | 0.327 | 0.000 |0.000 | 0.000 | 0.000 | 0.000 |0.000 |0.000 | 0.000
e2 0.327 11.000 ]0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000
e3 0.000 | 0.000 | 1.000 | 0.000 | 0.000 | 0.000 |0.000 | 0.000 | 0.000 | 0.000
e4 0.000 | 0.000 | 0.000 | 1.000 | 0.000 | 0.316 | 0.000 | 0.000 | 0.000 | 0.000
e5 0.000 | 0.000 |0.000 |0.000 |1.000 |0.000 |0.000 |0.000 |0.000 |0.000
eb 0.000 | 0.000 |0.000 |0.316 | 0.000 | 1.000 |0.000 | 0.000 | 0.000 | 0.000
e7 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 1.000 | 0.000 | 0.000 | 0.000
e8 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |0.000 | 1.000 | 0.000 | 0.000
€9 0.000 | 0.000 | 0.000 |0.000 | 0.000 |0.000 |0.000 |0.000 | 1.000 | 0.000
el0 [ 0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 [0.000 | 1.000
ell |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.089 |0.000 |0.000 |0.000
el2 | 0.000 |0.000 | 0.000 |0.000 |0.000 | 0.000 |0.000 |0.000 | 0.000 |0.000
el3 10.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.114 |0.000 | 0.000 | 0.000
el4 | 0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 [|0.000
el5 | 0.000 |0.000 | 0.000 |0.000 |0.000 | 0.000 |0.000 |0.000 | 0.000 |0.000




75

e Két qua thwe nghiém: Buée 1 va Budce 2 duge thuc hién nhu trong thuc
nghiém trong muc 2.7.2, chi khéc 1a cac vécto dugc tinh trong khong gian
cac bai viét, khong tinh theo chu dé. Budc 3 tinh do twong ty giita cac cip
bai viét dwa trén Dinh nghia 2.6 theo cong thirc (2.7), minh hoa trong Bang
2.18. Budc 4 tinh d6 twong ty gitta cac cap nguoi dung dua trén dinh nghia
2.6 theo cong thirc 2.8 sau khi phan loai theo mtrc d tuong ty dugc minh
hoa nhu trong Bang 2.19. Céc cdp ngudi dung dugc luu thanh mét ma tran
va c6 do tuong tu duoc tinh theo dd tuong cua hai tap bai viét tuong ung.

Sau khi tinh toan, luan 4n tinh duoc sb cac cap ngudi dung twong ty nhau theo

khong gian bai viét nhu sau: Tong sé cac cip ngudi dung tinh toan: (200 * 200) /2 =
20.000 cdp do cac cdp (u;,u;); (w), ;) 1a ¢6 do tuong tu bang nhau, nén luan 4n chi
tinh mot 1an s cac cip nguoi dung trong bo dir liéu.

Bang 2.19: D) twong ty giira cac cip nguoi dung theo khong gian bai viét
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Theo mirc do twong tu di xay dung trong Bang 2.10, luan an thu duoc két qua
thue nghiém theo cac murc trong tr wdc lugng trong khong gian cac bai viét cua

nguoi dung va dugc trinh bay trong Bang 2.20
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Bang 2.20: Nhém cac ciip ngudi diung twong tu theo khong gian bai viét

Muc 0 Mirc 1 Mirc 2 Mirc 3 Muc 4
5094 8961 4122 1355 468

Két qua trong Bang 2.20 c6 thé thay rang do twong tu theo khong gian bai viét
clia cac cap nguoi dung & mic 1 1 nhiéu nhét, va & muc 4 1a it nhat.
¢. Thwe nghiém xac dinh cac mirc dd quan tim ciia ngwoi dung theo cac chi dé
¢ Kich ban thuc nghiém: Kich ban x4c dinh mirc d6 quan tam cua nguoi dung
theo céac chu dé thuc hién nhu sau:
Piu vao: Danh sach 2000 bai viét va 21 chi dé dung lam nhan dé phan loai
Piu ra: Murc do twong quan gitta mdi ngudi ding va cac chu dé
Thurc hién
- Xay dyng danh sach tir, thuat ngir cho cac bai viét va cac chi dé
- Tinh vécto trong sd theo TE.IDF cho mdi bai viét va mdi chu dé
- Tinh d6 tuong quan gitra mdi bai viét va cac chu dé
- Phan loai ngudi dung theo mirc d6 quan tAm véi 21 chu dé
Két thic
e Tham s diu ra
Dau ra cta kich ban 13 do trong quan cia mdi ngudi dung véi 21 cha dé trén
mang xa hoi, tham sb dau ra duoc tinh duwa trén cac cong thire (2.15), (2.16)
va (2.17) theo Pinh nghia 2.7. Phan loai cac mtrc do quan tam va cac do do
tuong theo 5 murc nhu trinh bay trong Bang 2.10
e K&ét qua thwc nghiém nhw sau
Budc 1 va bude 2 xay dung danh sach tir, thut ngit cho bai viét va tinh vécto
trong s6 theo TF.IDF, st dung céc thuat toan 2.1, 2.2, 2.3, 2.4 va 2.5. Budc
3 tinh d6 twong quan gitta cac bai viét véi cac chu dé, két qua dugc do tuong

quan dya trén Dinh nghia 2.7 theo cong thuc (2.14)
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Két qua thuc nghi¢m vé do twong quan cua cac bai viét véi chu dé duoc trinh

bay trong Bang 2.21, mdi 6 trong bang 1a d6 twong quan giita bai viét & cot BV véi

céc chu dé tuong ung, do twrong quan duoc xac dinh dya trén d¢ tuong tu gitra vécto

bai viét ei]-_k véi chu dé tl .

P tuong quan sau d6 duoc phan loai vao 5 nhém tir mic 0 dén muc 4 nhu

trong Bang 2.10. Mrc 0 14 hau nhu khéng twong quan va mirc 4 13 ¢6 sy trong quan

16n nhat. Nghia 1a bai viét d6 gn v6i chu dé dang xét nhat. Cac 6 c¢6 chir dam 14 co

d6 trong quan 16n nhat cua chu dé dang xét.

Hang TB 1a do twong quan trung binh ctia cac bai viét ctia nguoi dung ij v6i cac

chu dé trong thuc nghiém.

Béang 2.21: D) twong quan cia cac bai viet véi cac cha de

. Vin Tai Khoa
BV Moi Chinh Sure Cong Thé héa - Du chinh | Gido hoe k¥
trudng tri khée nghé thao Giai lich | -Kinh | duc 0e <Y
. thuat

tri doanh ‘
el2 1 | 0.0272 | 0.0000 | 0.0147 | 0.0308 | 0.0465 | 0.0372 | 0.0000 | 0.0324 | 0.0105 | 0.0112
el2 2 | 0.0000 | 0.0000 | 0.0896 | 0.0538 | 0.0709 | 0.0072 | 0.0795 | 0.0666 | 0.0000 | 0.0098
el2 3 | 0.0000 | 0.0172 | 0.0000 | 0.0000 | 0.0138 | 0.0000 | 0.0000 | 0.0000 | 0.0100 | 0.0000
el2 4 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0413 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
el2 5 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
el2 6 | 0.0000 | 0.0000 | 0.3201 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
el2 7 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0209 | 0.0382 | 0.0000 | 0.0265 | 0.0000
TB 0.0039 | 0.0025 | 0.0606 | 0.0121 | 0.0246 | 0.0093 | 0.0168 | 0.0141 | 0.0067 | 0.0030
Max | 0.0272 | 0.0172 | 0.3201 | 0.0538 | 0.0709 | 0.0372 | 0.0795 | 0.0666 | 0.0265 | 0.0112

Budc 4 tinh va phén loai dd quan tim cta ngudi dung theo cac chu dé dua trén

Dinh nghia 2.7 va cic cong thirc (2.15), (2.16) va (2.17). Cac két qua cua do tuong tur

duogc minh hoa trong cac Bang 2.22
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Bang 2.22: D) twong quan ciia ngwdi dung theo chii dé theo cong thire (2.15)

Chinh . Gia KH - Mai Stre TC - Thé
User i | Dulich | ginn N | wuong | NUOT | knée KD thao

U001 0.0000 | 0.1398 0.0566 0.1183 0.0420 0.0204 | 0.0213 0.0369 | 0.1147

U002 | 0.0000 | 0.0530 0.0801 0.0524 0.0476 0.0867 | 0.0311 0.0253 0.0474

U003 0.0939 0.0379 0.0397 0.0444 0.0800 0.1325 0.0725 0.1239 | 0.0869

U004 | 0.0527 0.0342 0.1664 | 0.1109 0.0849 0.0714 | 0.1280 0.0836 | 0.0615

U005 | 0.0000 | 0.0414 0.1448 0.0766 0.0185 0.0000 | 0.0000 | 0.0081 0.0158

U006 | 0.0791 0.0000 0.1114 0.1132 0.0890 0.0642 | 0.0640 | 0.0261 0.0271

U007 | 0.0895 0.1303 0.1093 0.1034 0.0625 0.0735 0.0435 0.2256 | 0.0659

U008 | 0.0598 0.2272 0.0431 0.0144 0.0609 0.0613 0.0878 0.1970 | 0.0766

U009 | 0.3873 0.0000 | 0.0000 | 0.0000 0.0000 0.0000 | 0.1045 0.0112 0.0164

U010 | 0.1581 0.0468 0.1448 0.0588 0.1483 0.0000 | 0.0640 | 0.0166 | 0.2059

U011 0.0994 | 0.1543 0.1000 | 0.2322 0.1861 0.1513 0.1143 0.2173 0.0413

U012 | 0.0289 0.0000 0.0000 0.0179 0.0108 0.0613 0.0234 | 0.0095 0.1432

U013 0.0000 | 0.0367 0.0930 0.0000 0.0000 0.0419 | 0.0242 0.0394 | 0.0287

U014 | 0.0456 0.0000 0.0283 0.1157 0.0514 0.0000 | 0.0370 | 0.0000 | 0.0164

U015 | 0.0674 | 0.0000 0.1288 0.0000 0.0839 0.1529 | 0.0302 0.1778 0.0648

Bang 2.22 minh hoa d6 twong quan cia ting ngudi ding voi cac chi dé dua
trén noi dung cac bai viét. Do twong quan cta ctia ngudi dung dugc tinh dya trén mot
trong ba cong thirc trong ménh dé 2.8.1. Trong Bang 2.22 1a d tuong quan tinh theo
cong thue 2.15 tirc 1a dua trén bai viét c6 do twong quan 16n nhat trong 10 bai viét
dang xét ciia ngudi dung trong cot User. Tinh theo ba cong thirc trong ménh dé 2.8.1

thi d6 tuong quan dugc minh hoa trong Bang 2.23.

Phan loai theo 5 mirc d§ quan tdm cua nguoi dung theo Bang 2.10 thi Bang 2.23
s& thu dugc két qua nhu Bang 2.24, cac mic d§ quan tam dugc chia thanh 5 muc dé

phan nhém nguoi dung.

Duya vao cach phan loai nay c6 thé thay, tinh theo cong thirc 2.14 thi mirc do
turong quan dat cao nhat, tiép theo 1a tinh theo cong thirc 2.13, cong thirc 2.12 cho két

qua phan loai thip nhat. Piéu nay co thé thdy, néu tinh trung binh dua trén nhiéu bai

14
A

viét s€ ra muc do thap hon 1a dya trén muc do twong quan cao nhat hodc dua trén so

lwong céc bai viét ciing lién quan dén mot chu dé. Nghia 1a khi ngudi dung c6 nhiéu
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bai viét lién quan dén mot chu dé nhi€u thi muc d¢ quan tam ctiia nguoi dung doi véi

chu dé do s€ cao hon 1a chi c6 mdt so it cac bai lién quan. Di€u nay cling dung véi

~

N
A

thuc té, khi mot ngudi dung quan tam dén chu dé hodc sy kién nao doé thi ho thuong
ding hoic chia sé nhiéu bai viét vé chu dé d6 hon 1a cac chu dé khac.

Bang 2.23: D twong quan cia nguwoi dung theo (2.15), (2.16) va (2.17)

Chu dé Chinh tri Du lich Gia dinh
User 2.17 2.16 2.15 2.17 2.16 2.15 2.17 2.16 2.15
U001 0.0000 | 0.0000 | 0.0000 | 0.1378 | 0.0136 | 0.1398 | 0.1023 | 0.0061 | 0.0566

U002 0.0000 | 0.0000 | 0.0000 | 0.0722 | 0.0035 | 0.0530 | 0.1072 | 0.0086 | 0.0801
U003 0.1297 | 0.0118 | 0.0939 | 0.0305 | 0.0018 | 0.0379 | 0.1507 | 0.0070 | 0.0397
U004 0.1622 | 0.0074 | 0.0527 | 0.0914 | 0.0030 | 0.0342 | 0.1808 | 0.0178 | 0.1664
U005 0.0000 | 0.0000 | 0.0000 | 0.0451 | 0.0020 | 0.0414 | 0.0896 | 0.0120 | 0.1448
U006 0.0672 | 0.0044 | 0.0791 | 0.0000 | 0.0000 | 0.0000 | 0.1253 | 0.0123 | 0.1114
uoo7 0.1297 | 0.0107 | 0.0895 | 0.1219 | 0.0104 | 0.1303 | 0.1206 | 0.0075 | 0.1093
U008 0.0336 | 0.0028 | 0.0598 | 0.0633 | 0.0132 | 0.2272 | 0.0627 | 0.0034 | 0.0431
U009 0.0642 | 0.0184 | 0.3873 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
uo10 0.1048 | 0.0111 | 0.1581 | 0.0660 | 0.0037 | 0.0468 | 0.1632 | 0.0163 | 0.1448
U011 0.6486 | 0.0428 | 0.0994 | 0.3962 | 0.0272 | 0.1543 | 0.3918 | 0.0266 | 0.1000
U012 0.0380 | 0.0014 | 0.0289 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
U013 0.0000 | 0.0000 | 0.0000 | 0.0379 | 0.0017 | 0.0367 | 0.0752 | 0.0059 | 0.0930
uo14 0.0399 | 0.0022 | 0.0456 | 0.0000 | 0.0000 | 0.0000 | 0.0376 | 0.0013 | 0.0283
uo15 0.0380 | 0.0032 | 0.0674 | 0.0000 | 0.0000 | 0.0000 | 0.0715 ] 0.0086 | 0.1288

Bang 2.24: Phin loai theo cAc mirc quan tAm ciia ngudi ding véi cac chi dé

Topic Chinh tri Du lich Gia dinh Gido duc |
User | 2.17 |2.16 | 2.15 | 2.17 | 2.16 | 2.15 | 2.17 |2.16 | 2.15 | 2.17 | 2.16 | 2.15
U001 0 0 0 4 0 4 4 0 2 1 0 3
U002 0 0 0 2 0 2 4 0 3 2 0 0
U003 4 0 3 1 0 1 4 0 1 4 0 4
U004 4 0 2 3 0 1 4 0 4 4 0 3
U005 0 0 0 1 0 1 3 0 4 3 0 0
U006 2 0 3 0 0 0 4 0 4 1 0 0
uoo7 4 0 3 4 0 4 4 0 4 2 0 4
U008 1 0 2 2 0 4 2 0 1 3 0 4
U009 2 0 4 0 0 0 0 0 0 0 0 0
uo10 4 0 4 2 0 1 4 0 4 4 1 4
Uo11 4 1 3 4 1 4 4 1 4 4 1 4
uo12 1 0 1 0 0 0 0 0 0 2 0 0
Uo13 0 0 0 1 0 1 3 0 3 1 0 0
U014 1 0 1 0 0 0 1 0 1 1 0 1
uo15 1 0 2 0 0 0 2 0 4 4 0 1
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Két qua thyc nghiém thu duoc dua trén cic muc twong tu theo khong gian chu

dé cac nhém nhu minh hoa trong Bang 2.25. Trong Bang 2.25 cic nhom ngudi dung

duoc phan tich tir cac tap {Sinto,Sintl,SintZ,Sint3,Sint4,}- Moi tap ndy luan an dém s6

cac ngudi dung khéac nhau tirng d61 mot dé suy ra s lwong ngudi dung quan tdm dén

céc chu deé.
Bang 2.25: Phén loai theo cic mirc theo chii dé quan tim
STT Chua dé Mic0 | Mikc1 | Mirc2 | Mie3 | Mic 4

1 Tai chinh - Kinh doanh 18 42 31 33 76

2 Thé giéi - Quéc té 11 54 32 53 50
3 Thoi sy - Tin tirc 21 55 46 56 22
4 Vin hoa - Giai tri 30 17 26 26 101
5 Khoa hoc - Cong nghé 28 24 27 26 95
6 Stre khoe 26 30 21 34 89
7 Thé thao 16 12 34 33 105
8 Doi séng — xa hoi 13 33 25 45 84

9 Chinh tri 84 42 32 10 32
10 Gi4o duc 36 49 41 28 46
11 Phap luat — Nha nudc 55 25 37 33 50
12 Du lich 50 50 26 28 46
13 Danh gi san phim 67 55 23 35 20
14 Gia dinh 42 38 30 40 50
15 Con ngudi 44 34 65 36 21
16 Goc nhin 45 23 35 28 69
17 Lam dep — Thoi trang 12 34 45 49 60
18 Nhip sdng tré 33 24 51 37 55
19 Mbi truong 42 38 32 24 64
20 Kham pha 43 33 45 56 23
21 Khac 60 27 29 43 41
Téng 776 739 733 753 1199

Vi du v6i cha dé “Tai chinh — Kinh doanh”, mirc

0 c6 18 nguoi nghia 1a cé

18/200 ngudi c6 mirc d6 twong quan nim trong khoang [0.000 — 0.025] twong tng

v6i hau nhu khong ¢ bai viét nao lién quan dén chu dé nay hay khong quan tim dén
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chu dé nay, mirc 1 c6 42 ngudi c6 muc dd twong quan niam trong khoang [0.025 —
0.050] nghia 14 c6 lién quan it dén chu dé nay hay hoi quan tim dén chu dé nay, mirc
2 ¢6 31 ngudi c6 mirc do lién quan ndm trong khoang [0.050 — 0.075] nghia 1a lién
quan dén chi dé nay hay 13 quan tim dén chu dé nay, mutc 3 c6 33 ngudi ndm trong
khoang [0.075 — 0.100] nghia 13 ¢6 33 nguoi kha lién quan dén cha dé hay 33 nguoi
kha quan tdm dén chu dé nay va c6 76 ngudi c6 mirc do lién quan nam trong khoang

[0.100 — 1.000] nghia 1 c6 76 ngudi rat quan tim dén chii dé nay.

2.3.3. Thdo ludn vé két qud

bé danh gia d6 chinh x4c cua viéc xac dinh cac chu dé quan tdm cua nguoi dung
theo d6 twong quan giita cac bai viét va chi dé va tinh do twong ty giira hai nguoi
theo cac bai viét, luan 4n thuc hién danh gia ctia cac tinh nguyén vién cho cac bo mau.
Sau d6, luan an thuc hién so sanh két qua do voi két qua thu dugc tir thuc nghi¢m cac
m6 hinh dé xuét, néu két qua cia may tinh thyc hién trung voi két qua cta cac tinh
nguyén vién thi d chinh xac s€ dugc cong thém mot don vi, nguoc lai thi dé nguyén.
D9 chinh xac cua thuc nghiém xac dinh chu dé quan tam cua nguoi dung dugc tinh

dua trén Sai s6 binh phwong trung binh (MSE - Mean Square Error):

1 n
MSE == (o, - 1)?
n .
=1
(2.19)
Trong d6, n téng sd cip ngudi dung véi cac chi dé, trong d6 p; 1a gia tri danh

gia du doan cua cap (u;, t;) var; 1a gia tri danh gia thuc té ctia cap (u;, tj). Véiu,i =
1..200 va t;,j = 1..21. Nhu vay c6 tat ca la (200 * 21) = 4200 cap, tic 1a n=4200.
Véi cach tinh nay thi MSE cang gan dén gia tri 0 thi d6 chinh x4c cang cao va ngugc
lai. Két qua :

4200

n
1 1
MSE = EZ(pi —1)* = o0 z (pi —73)* = 0.352
i=1 i=1
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Tuong ung véi do chinh xac cia thuc nghi¢ém la:

CR = (1-MSE) * 100% = (1 — 0.315) * 100% = 68.5%
(2.20)
Do chinh xéc cua thyc nghiém xdc dinh d tuong tu ctia cac cap nguoi dung
cling duogc tinh dwa trén Sai s6 binh phwong trung binh (MSE - Mean Square Error),
khi d6, n téng s6 cip ngudi dung thuc té, p; 1a gia tri danh gia du doan ciia cap (u;, u;)

var; 1a gia tri danh gid thyc té cua cip (u;, u;).

Vi, i = 1..200 va u;, j = 1..200. Tuy nhién trén thyc té 1a do tuong tu ctia
(ui, u;) = (uj,u;), vi vay, luan an thyc hién trén mot nira s6 cdp hay (200 * 200)/2=
20.000 cip, tirc 1a n=20000. Két qua :

20000

n
1 1
MSE = Hz(pi ~70" = 35000 Z (pi —m)* = 0296
i=1 i=1

Tuong tng v6i d6 chinh xac bang

CR = (1- MSE) * 100% = (1 — 0.296) * 100% = 70.8%
(2.21)

Nhu vay, két qua thuc hién trén ndi dung cua bai viét kha kha quan véi do chinh
xéac khong qua tét chi dugc 68.5% va 70.8%, nguyén nhan 1a cac bai viét trén mang
xa hoi ngén, nhiéu bai viét khi so sanh khong dua ra dugc chinh xac do tuong tu voi

nhau hoac d¢ twong quan voi cac chu de.

Dé xem xét mirc do twong quan giita cac do do trong cac nhom ngudi dung, luan
an str dung cach thtrc thong ké sd luong nhitng nguoi c6 cing mirc do twong tu theo
khong gian bai viét sau va nhitng ngudi c6 cung d6 twong tir theo khong gian cac chu
dé dé tim su twong quan giita hai d6 do nay. Cach tinh cac chi sé trong Bang 2.25

nhu sau:

Téng cac cip ngudi dung duge xét theo do tuong ti 1a 20000 cip;
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Tong s6 cap xét theo tuong quan véi chu dé 1a 4200 cap, sau do luan an dém
cac nguoi dung khac nhau déi mot trong moi muc, roi lay giao cua cac tap nguoi

dung nay.

Bang 2.26: Nhém cac ciip ngudi dung twong tu theo khong gian bai viét

Mikc 0 Murc 1 Mikc 2 Mikc 3 Mikc 4
Phan loai theo d6 tuong tu 5094 8961 4122 1355 468
Tap nguodi dung 67 77 126 75 87
Phan loai theo chu d& 776 739 733 753 1199
Tap nguoi dung theo chu dé 95 76 74 110 143
Tap giao cta hai khong gian 43 45 57 59 67
Ty 1€ trung nhau 53.08% 58.82% | 57.00% | 63.78% | 58.26%

Nhin vao két qua cua Bang 2.26 c6 thé thiy rang, ty 1& cac nhom ngudi dung
cing mirc d6 twong tu giao nhau theo hai khong gian déu trén 50%. Diéu d6 cho thiy
rang c6 sy trong quan gitta 46 do twong ty khi thyc hién tinh theo ndi dung cta bai
viét. Noi cach khac néu hai ngudi ding c6 do twong tu nhau theo ndi dung bai viét

thi s& c6 kha ning trén 50% 13 ho sé& ¢ cac chu dé quan tim tuong tu nhau.

Tuy nhién ty 18 kha thap, cao nhét 13 64% ¢ murc s6 3. Vay néu xem xét thém
cac dic trung khac ctia nguoi dung thi ty 18 ndy co ting hay khéng? Chang han néu
xem xét cac bai viét khong chi chtra chi ndi dung van ban ma con kém theo cac dac
tinh khac nhu cac thé danh dau, cac nhom, cac biéu twong thé hién cam xtc hay quan
diém an chira trong cac bai viét... thi ¢6 thé cai thién dugce do chinh xac khi phén loai
cac mirc quan tim cta ngudi dung thong qua bai viét cua ho dén cac chu dé hay
khong? Do tuong tu ctia cdc muc cé tang 1én va ty 1€ tuong quan gilra cac do do nay
c6 mang lai két qua tot hon? Véan dé nay s& dugc luin an dé cip va dwa ra hudéng giai

quyét ciing nhu trinh bay chi tiét trong Chuong 3.
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2.4. KET LUAN

Chuong 2 luin 4n d3 trinh bay cach thirc biéu dién ndi dung bai viét trén mang
xa hoi bang vécto trong s6 trong khong gian cac bai viét va trong khong gian cac chu
dé. Cac noi dung bai viét duoc tinh toan dua trén trong s6 cla cac tir va thuét ngtt,
trong s6 ctia ndi dung bai viét theo hai khong gian nay duoc tinh theo TF.IDF. Duya
trén cach biéu dién bang vécto trong sd, ludn an da dua ra cach tinh do tuong tu gitta
hai nguoi ding theo khong gian cac ndi dung bai viét va theo khong gian cac chii dé
trén mang xa hoi. Mdi twong quan giita hai d6 do nay cling duoc xem xét va ching
minh bang thyc nghiém, tir két qua thuc nghiém c6 thé thay rang, néu hai nguoi ding
tuong tu nhau theo khong gian ndi dung céc bai viét thi ciing c6 thé twong ty nhau
cac chu dé quan tam. Nhung néu chi xét dua trén ndi dung cac bai viét cua ngudi
dung thi ty 1& nay 1a khong cao, vi vay, luan an dé xut s& xem xét thém cac dic trung
khac cua bai viét dé co thé 1am két qua cua cach thirc tinh toan duoc tot hon va s&
duoc trinh bay trong chuong 3. Két qua nghién ciru trong chuong nay di dugc cong
b trén Tap chi Southeast Asian Journal of Sciences, Vol. 09, No 1 (2019), pp. 01—
10. ISSN 2286 — 7724 va Tap chi International Journal of Advanced Computer
Science and Applications (IJACSA) (Vol. 6, No. 2, 2015)
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CHUONG 3: MO HINH VA QUAN TAM CUA NGUOI DUNG DUA
TREN BAI VIET MO RONG

Trong chuong ndy ludn an phan tich mét s6 han ché da dé cap ¢ cudi Chuong
hai, dé cai tién mo hinh tinh todn va xu 1y, ludn an dé xuét biéu dién nguoi dung qua
mo6 hinh bai viét c6 nhiéu dic trung bao gdm ndi dung, cac thé danh diu, thé loai,
quan diém va cam xtc. Dé thyuc hién dé xuét nay, ludn an dua ra cach thuc dé uéc
lwong gia tri cho cac dic trung va biéu dién ching dudi dang cac vécto trong sb trong
muc 3.2. Dya trén md hinh bai viét véi nhiéu dic trung, luan an biéu dién nguoi dung
va cac cha dé cung phuong thirc tinh mirc d6 quan tim cua nguoi dung theo bai viét

c¢6 nhiéu dic trung trong muc 3.3, 3.4 va 3.5.

3.1. XAC PINH QUAN TAM CUA NGUOI DUNG THEO BAI VIET

Bai toan phat hién quan tdm cta ngudi dung da dugc nghién ctru va phan tich
theo nhiéu hudng tiép can khac nhau. Trong d6 hudéng tiép can theo bai viét hay bai
dang 13 mot trong nhirng huéng nghién ctru duwoc sir dung phd bién bai viée thu thap
dir liéu khong phu thudc qué nhiéu vao ciu tric va cac dich vu ma mang xa hdi cung
cap. Theo hudng tiép can phén tich bai viét, cac nghién ciru di c6 thudng nghién ctiru
ndi dung bai viét [21] [23] [50], theo thé danh ddu nhu nghién ctru [145] [125], theo
cam xuc [152] [163] va [58].

Tuy nhién, khi phan loai bai viét theo noi dung, c6 thé gip mot sb van dé co thé
dan dén hiéu qua cia mo hinh khong dat két qua cao nhu mong doi, chang han nhu
c6 nhirng bai viét qua ngin hodc qua it tir loai, viéc bai viét qua ngan hay qua it tir s&
bi loai bo khi xay dung bd dir li€u thuc nghi€ém nhu vay s€ anh huong truc tiép ty 1¢
duoc phan loai cling nhu tac dong dén sb lugng céc bai viét bi loai bo. Vi du véi bai
viét: “Mét ngay mia hé @ #Sam Son beach#, #my family#”, cb ndi dung cua bai viét
chi c6 4 tir “Mét ngay miia hé” né cb thé xép vao chu dé thoi tiét, hodc chu dé xa hoi,
nhung néu phan tich thém thé danh diu #Sam Son beach# thi bai viét ny c6 lién quan

dén chu dé “Du lich”, phan tich thém thé danh dau #my family# thi bai viét nay lién
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quan dén chu dé “Gia dinh”, ... Qua d6, c6 thé thiy rang, néu chi phan tich phan noi
dung cua bai viét s& khong phat hién duoc hét cac chii d& quan tim cta ngudi ding
thé hién qua bai viét nay. Hodc nhu phan loai cac bai viét theo biéu hién cam xiic
(emotion) ma [152] nghién ctru thi khong thé xac dinh dwogc cac chi dé ma nguoi
dung thuc sy quan tam, chi xac dinh dugc muc d quan tdm dya trén cam xtc thong
qua 6 biéu twong cam xtc di nghién ctru dua trén khung cam xuc ctia Paul Ekman dé
xuat. Hodc nhu cac nghién ciru trén thé danh dau trong [125] va [145] thi ddi véi cac
bai viét khong c6 thé danh diu s& bi loai bo, hodc cac nghién ctru d6 chi phu hop véi
cac mang xa hoi sir dung thé danh du, con cac mang xa hdi khac lai khong phu hop.
Hoac nhu nghién ctru [77] trich chon quan tam cua nguoi dung dua trén cac ndi dung
bai viét va sb 1an thich ctia nguoi dung. Néu bai dang khong c6 ndi dung hodc s lan
thich cta cac bai dang 1a gidng nhau thi cac két qua phén tich khong phan biét duoc
murc d6 quan tdm ciing nhu khong dua ra dugc cac chii dé quan tAm ctia ngudi ding.
Hoac nghién ctru cua [63] xé&c dinh cac chu dé dya trén céc thé danh dau va ndi dung
ctia cac tweet trén mang xa hoi Twitter.com, mdi bai viét va thé danh dau co thé xac
dinh dugc mot chii dé quan tim ctia nguoi dung theo mé hinh chii dé. Tuy nhién, cach
phan tich nay chi xép mdi bai dang cua ngudi ding vao mot chu dé ma khong xét dén
treong hop, mdi bai ding cta ngudi dung c6 thé lién quan dén nhiéu chu dé khac
nhau. Piéu ndy c6 thé gay han ché khi (mg dung trong quang céo, khuyén nghi san

pham hay dua ra cac chu dé quan tam cua nguoi dung.

Qua d6 c6 thé thiy rang, viéc phan tich chi c6 ndi dung bai viét, chi c6 thé danh
dAu, hodc cam xuc, hoac cac hanh vi don 1é nhu thich, theo doi, ... co thé dan dén
nhitng thiéu sot khi phan tich tong quat, hodc dir lidu thu thap duoc s& khong dép tng
duoc céc yéu cau trong cac tmg dung, hodc khong ap dung dugc cho nhiéu mang x3
hoi khac nhau, hoac mé hinh khong xéc dinh dugc chinh xac toan bd cac chu dé ma
nguodi dung thyce sy quan tdm. Vi vy, voi muc tiéu dua ra dugc mot doi tuong nghién
ctru nham cai thién duge cac han ché d6, luan an dé xuit mo hinh bai viét véi nhiéu
dic trung c6 thé 4p dung cho nhiéu nghién ciru khac nhau trén cac mang xa hoi khac

nhau ddc biét trong bai toan phat hién quan tdm cta nguoi dung trén cac mang xa hoi.
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M® hinh biéu dién bai viét duoc luan an dé xuit bao gém nam dac trung: ndi
dung, thé loai, thé danh diu, cam xtc va quan diém dé phan loai bai viét theo cac mirc
dd quan tam dén cac chu dé. Cac dic trung ndi dung, thé danh dau co thé duoc thu
thap truc tiép tir cac bai viét cong khai ctia ngudi ding, cam xtc ¢6 thé phan tich truc
tiép hodc gian tiép tir ndi dung bai viét, quan diém va thé loai c6 thé phat hién tir noi
dung bai viét va thé danh dau. Véi lua chon nay, ludn an co thé st dung cac thuat
toan phan tich dit liéu van ban dé uée lugng va han ché duoc nhitng van dé nhu dit

liéu khong day du, dit liéu khong hoan chinh, hodc dit liéu bi thiéu hodc rdi rac.
3.2. MO HINH BAI VIET MO RONG

3.2.1. Mé hinh bai viét

Trong dinh nghia 2.4 luan an dé cap dén bai viét duge biéu dién dya trén nodi
dung, tuy nhién v&i nhirg han ché va cac 1y do da trinh bay trong muyc 3.1, luan an
mo rong cach thirc biéu dién bai viét ciia ngudi dung trén mang x3 hoi dua trén nim
dac trung gém ndi dung, thé loai, thé danh dau, quan diém va cam xuc. Nhu trong
chuong 2 d3 dinh nghia, bai viét cia ngudi dung trén cac mang x4 hoi 1a cac bai dang
ma nguoi dung tao ra hodc chia sé lai tir cac ngudn khac trén mang Internet, mot bai
viét trén mot mang xa hoi co thé 1a mot video clip, mét hodc mot sb blrc anh, mot van
ban, hodc mot su két hop nhitng thanh phan nay. Khi d6, mot bai viét mé rong co6 thé

dinh nghia:
Dinh nghia 3.1:

Mot bai viet e; € E trén mang xa hoi N duoc biéu dién boi nam ddc trung:

e; = {cont;, cat;, tag;, sent;, emo;}. Trong do:

- cont; la ndi dung (content) ciia bai viét e; € E,

- cat; la thé loai (category) ciia bai viét e; € E,

- tag; la thé danh ddu (tag) cia bai viét e; € E,

- sent; la quan diém (sentiment) ciia bai viét e; € E,

- emo; la cam xuc (emotion) trong bai viét e; € E.
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Nhu vay, moi bai vi€t e; € E trén mang xa hoi V', dugc bi€u dién boi nam dac
trung 1a nd1 dung, thé loai, thé danh dau, quan diém va cam xtc. Cac dac trung ctia

bai viét duoc mo ta chi tiet nhu sau:

e Néi dung (Content) ciia bai viét e; ky hiéu la: cont;. Phin ndi dung cta bai
viét trén thuc té ¢ thé 1a mot video clip, mot hodc mot s6 buc anh, mot van
ban hoic mot su két hop giita chiing. Trong pham vi ctia luan an, dic trung
ndi dung dugc xac dinh 1a toan by van ban chura trong bai viét cua nguoi
dung, ndi dung 13 dic trung tuong minh cua bai viét. Vi vy, ndi dung cia
bai viét trong luan an co thé 12 mot van ban, mot doan vin ngén, mot cau
hoic mot thuat ngir. Néu trong trudng hop dic trung ndi dung khong chira
van ban, luan 4n s& coi dic trung nay khong c6 hoic khong ton tai trong bai
viét 46, va gia tri cua dic trung nay dugc tinh 13 rong.

o Thé logi (Category) ciia bai viét e; ky hiéu la: cat;. Thé loai hay nhém cta
cac bai viét ¢ thé hiéu la cac van dé dugc 4n chaa trong cac ndi dung hodc
cac thé danh dau. Trén mdi mang xa hoi N, mdi bai viét co thé lién quan
dén mot hodc nhiéu thé loai, tuy theo ndi dung cua bai viét hodc su phan
loai ciia nguoi dung.

o Thé danh ddu (Tag) cia bdi viét e; ky hiéu la: tag;. Mbi bai viét e; € E trén
mang xa hoi N, co thé duoc gén vao mot hodc mot tap cac thé danh dau,
cling c6 thé khong chira bat ky thé danh diu nao, dic trung thé danh déu
ctia bai viét dugc xac dinh 14 phan vin ban nim giira cac ky hiéu dic biét
nhue ddu # #, @, ...

e Quan diém (Sentiment) cia bai viét e; ky hiéu la: sent;. Quan diém chinh
1a géc nhin hay khia canh ctia vin dé ma ngudi dung suy nghi dén, hodc 1a
cach xem xét va hiéu cac su vat, hién tuong, su kién, cac vén dé cua nguoi
dung trén mang x4 hoi. Quan diém cta bai viét trén mang xa hoi ¢ thé 1a
thé hién sy dong ¥ hay tich cuc, su khong ddng ¥ hodc tiéu cuc, khong ¥

kién hay trung lap ddi véi cac dbi tuong, su ki¢n, hién tugng. Trong luan
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an, gia tri cua dic trung quan di€m cuia céc bai viét dugc xem xét nhu trinh
bay trong Bang 3.1, moi bai viét c6 thé co gia tri cua dac trung quan diém

1a tich cyec, tiéu cuc hodac trung 1ap.

Bang 3.1: Gia tri clia dic trung quan diém

STT Gia tri Dién giai
1 Positive Tich cuc
Neutral Trung lap
3 Negative Tiéu cuc
Bang 3.2: Gia tri caa dic trung cam xuc
STT | Biéu tugng Gia trj Dién giai Nhém
1 =) Enjoy Vui vé Tich cuc
2 t Happyfor Hanh phtic Tich cuc
3 & Love Yéu thuong Tich cuc
4 1 Gratitude Biét on Tich cuc
5 (2 Admiration Ngudng mo Tich cuc
6 =) Pride Tu hao Tich cuc
7 )] Hope Mong cho Tich cuc
8 3 Sad Budn Ti€u cuc
9 < Sorry Tiéc nudi Tiéu cuc
10 o Fear So¢ hai Tiéu cuc
11 [ Regret Hoi tiée Tiéu cuc
12 =) Disappointed That vong Tiéu cuc
13 ) Disgust Ghé tom Tiéu cuc
14 (%) Angry Ttc gian Ti€u cuc
15 X Confused BOi rbi Trung lap
16 No Emotion Khong cam xuc Trung lép

e Cam xuc (Emotion) cua bai viét e; ky hiéu la: emo;.

Cam xuc cua bai

viét trén mang xa hoi 1a mot hinh thirc thé hién thai do cua nguoi dung

do1 véi chu dé trinh bay trong bai viét, hodc thai do do1 voi su vat, hién

tuong trén cadc mang xa hdi. Cam xtc c6 nhicu loai: cam xtc dao dtc,
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cam x0c thAm my, cdm xuc tri tu¢... Bac diém cta clia cam xtc 1a ¢6 tinh
dbi 1ap: yéu va ghét, wa thich va khong ua thich, xtic dong va ding dung...
Céc cam xuc dugc xem xét trén cac mang xa hoi hién nay co rat nhiéu
trang thai, tuy nhién trong luan an chi xem xét 16 gia tri trong Bang 3.2
duoc dung chung trén cac trang mang x4 hoi pho bién nhu facebook.com,

twitter.com, instagram.com ...

Theo dinh nghia 3.1 va dua trén cac dic trung da xem xét thi mdi bai viét e; €

E c6 thé biéu didn mot cach hinh thirc nhu cong thuc (3.1):
e; = (cont;, cat;, tag;, sent;, emo;), i =1,..n,Ve € E|N (3.1)

bé thuc hién cac udc luong va tinh toan doi vaoi cac bai viét theo mo hinh da dé

xuat, luan an thyc hién tinh gia tri ciia cac dac trung cua bai viét nhu sau:

e Dic trung ndi dung duoc xac dinh 1 phan ndi dung vin ban trong mdi bai
viét, dac trung ndi dung 1a tudong minh, dugc xac dinh tryc tiép.

e Dic trung thé danh du 13 phan vin ban co thé xac dinh truc tiép tir bai viét
thong qua céac ky hi¢u dac trung nhu ##, @ ...

e (Cac dac trung thé loai, quan diém va cam xuc khong thé x4c dinh truc tiép
tir bai viét hay noi cach khac ba dic trung nay 1a cc gia tri khong tuong
minh. Vi vay, luan an lya chon phuong thure ké thira mot thuat toan hoc c6
giam sat da co dé xac dinh gia tri cho cac dic trung khong tudng minh nay.
Céc nhén dung dé gan gia tri cho dic trung thé loai cia bai viét dugc tinh
toan vao phuong phap théng ké da trinh bay trong Chuong 2, cic nhin ding
dé gan gia tri cho dic trung quan diém cua bai viét duogc trinh bay trong
Bang 3.1, con cac nhin dung dé gan gia tri cho dic trung cam xtic cia bai
viét duge luan an chuyén ddi dya trén cac biéu tuong cam xuc va trinh bay

chi tiét trong Bang 3.3 ctia luan an.

Hién nay c6 rat nhiéu thuat todn gan nhan van ban theo hudng hoc c6 giam sat

duoc gioi thi€u va st dung trong cac nghién ctru lién quan dén dir 1i€u van ban, tuy
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nhién, véi dic trung dir li¢u trén mang xa hoi c6 nhi€u khéc biét voi cac bd dir 1iéu

chuan nhu su da dang trong ngdn ngit, su sai sét trong biéu di€én van ban, ndi dung

van ban thuong ngan... Luan an lua chon da mot sd thuat toan st dung phuong phap

thong ké, bai vi mot s6 1i do sau day:

Thi nhét, néu ding phwong phap thong ké, luan an c6 thé dé dang thuc hién
trén nhiéu ngdn ngtr khac nhau cho cac bd dir liéu thuc khi thu thap dir liéu
tir cc trang mang xa hoi khac nhau. Diéu nay gitip mé hinh nghién ctru gan
nhu khong phai thay d6i hay cap nhat lai trong qua trinh thyc nghiém.

Th hai, cac thuat toan sir dung phuong phap ngir nghia thi cac mé hinh dé
xuat khi thyc thi déu phy thudc vao ngon ngir trong mé hinh dé xuat, hoic
phai dua vao céc ban thé hoc (ontology) dé thuc hién, trong khi d6, ban thé
hoc cho Tiéng Viét thi chwa c6 nhiéu va chua c6 chuan chung.

Cubi cung, dir li€u van ban tir cac bai dang, cac binh luan, cac thé danh diu
trén cac mang xa hoi thuong khéng dung chuin ngit phap ma thuong viét
tat, dung tir 16ng theo gidi tré, tham chi nhidu ngdn ngit pha tron trong cuing
mot doan van ban. Do do, viéc ap dung cac phuong phap ngir nghia s€ gap
kho khin hon so véi viéc st dung cac phuong phéap théng ké. Vi vay, trong
pham vi nghién ctru ctia luéin 4n nay, cac thuat toan theo phuong phap théng
ké s& dugc tap trung xem xét dé lua chon tinh toan gia tri cho dac trung thé
loai, quan diém va cam xuc cua bai viét. Tuy nhién, véi md hinh dé xuét
trong luan 4n, hoan toan co6 thé st dung mot thuat toan phan 16p vin ban

dua theo tiép can ngit nghia dé ung dung.

Cac thuat toan phan loai hay gan nhan cho dit li¢u van ban theo phuong phap

hoc c6 giam sat voi hudng tiép can thong ké co thé ké dén nhu thuat toan CNN, thuat

toan MNB, thuat toan NB...

Thudt toan hoc sau CNN [11] [80]: Thuat todn nay dua trén mang no-ron
tich chdp trong hoc sau con goi Convolutional Neuron Network (CNN).

Thuat toan CNN hi¢n dang dugc coi 1a xu hudng mai cia linh vuc hoc may,
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thuat toan CNN da dugc chirng minh khé hi€u qua trong bai toan phan loai,
gan nhén vin ban, dic biét van ban ngin. Cac 16p co ban trong mot mang
CNN bao gém: Lép tich chap (Convolutional), Lép kich hoat phi tuyén
ReLU (Rectified Linear Unit), Lop ldy mau (Pooling) va Lép két ndi day
du (Fully-connected), dugc thay d6i vé s luong va cach sap xép dé tao ra
cac mo hinh huén luyén phu hop cho timg bai toan khac nhau;

o Thudt todn dira trén Word2Vec [11] [80]: Thuét toan nay tinh diém mdi tir
theo x4c suat cua tir d6 xuat hién trong cc van ban cé nhan hay khong;

o  Thudt toan MNB [5] [11] [80]: Pay la thuat toan Multinomial Naive Bayes
duoc cong bd nam 2014, dua trén thuat toan Naive Bayes. Thuat toan MNB
dua trén dic trung 1a véctor TF-IDF cua vin ban dé phan 16p.

e Ngoai ra, luan 4n ciing thir nghiém v6i mot s6 thuét toan phéan 16p phd bién
nhu: Naive Bayes [80], Support Vécto Machine [80], K-Nearest Neighbors
[80], C4.5 ...

Vi¢c lya chon thuat toan phu hop cho dir li€u 1a van ban ngén trén mang xa hoi
duoc luan an thyc hién dya trén thuc nghi¢ém va trinh bay chi tiét trong Phu luc B cua
luan an. Céc thudt todn hoc c6 giam sat dugc luan an so sanh voi nhau dya trén két
qua gan nhin cac bd dir liéu mau va bo dir liéu thuc, thuat toan cho két qua phu hop
nhét s& dugc dung dé lya chon cho mé hinh tinh toan cta luan an. Sau dé, luan an
tién hanh gan nhin va gan cic gia tri vao cho dic trung cta tat ca cac bai viét trong

bo dit liéu mau thir nghiém.
3.2.2. Biéu dién bai viét bang vécto

Véi mdi bai viét e; = (cont;, cat;, tag;, sent;, emo;) € E trén mang xa hoi N
nhu Dinh nghia 3.1 va cac dic trung cta bai viét di trinh bay chi tiét trong muc 3.2.1,
luan an thyc hién tinh todn gia tri cho nam dac trung: ndi dung, thé loai, thé danh dau,
quan diém va cam xuc. Dé biéu dién bai viét dua trén céac dic trung, luan an st dung
mot vécto gdm nam thanh phan ctia nam dic trung. Cac thanh phan dugc phan tich

nhu Dinh nghia 2.2.
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Ky hiéu E = {e,, e,, ..., e,} 1a tAp tat cic cac bai viét dang xét trén mang xa hoi

IV, khi @6 theo Pinh nghia 2.2 & Chuong 2, luan an ky hi¢u lan luot:

- E.on 12 tAp tAt ca cac tir vung khac nhau timg d6i mét cua dic trung ndi
dung cua tt ca cac bai viét trong E
- E.q la tap tat ca cac tir vung khic nhau timg d6i mot ciia ddc trung thé
loai cua tat ca cac bai viét trong E
- Eiqg latap tat ca cac tir vung khac nhau tirng d6i mot cua dic trung thé
danh diu cua tat ca cac bai viét trong E
- E,on 12 tap tit ca cac tir vung khac nhau tirmg d6i mot ciia dic trung quan
diém cua tat ca cac bai viét trong E
- E,,, 12 tap tat ca cac tir vung khac nhau tig d6i mot ciia dic trung cam
xic cla tat ca cac bai viét trong E
Khi d6, dac trung ndi dung dugc xem la doan van ban ngén nén luan an su dung
Dinh nghia 2.2. trong khong gian cac ndi dung cia bai viét ta co:
cont; = Veone = (Win, Wiz, .- Wig) (3.2)
Trong d6, ¢ 13 tong s tir vung khac nhau tirng d6i mot cta dic trung ndi dung
clia tit ca cac bai viét dang xét sau khi thyc hién tién xt 1y Eone » (Wir), k = 1,..,1q
tuong tng dugc tinh theo Dinh nghia 2.1 & Chuong 2.
bac trung thé danh diu dugc xé4c dinh 1a phén van ban hoac thuat ngir sau dau
@ hoic gitta dau ## cua bai viét e; € E. Gia tri ciia ddc trung thé danh dau thuong
1a chudi van ban c6 diu hoidc khong ddu dugc viét lién nhau nén gia tri ciia chiing
bang mot vécto chira tap hop cac ky tu nhu trong cong thire (3.3):
tag; = Vigg = Wiz, Wiz, - Wip) (3.3)
Trong d6 p 1a s6 tir cia khong gian thé danh dau E tag> Wix), k = 1,..,ip tuong

ung dugc tinh theo Pinh nghia 2.1 ¢ chuong 2.
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Dic trung thé loai, quan diém va cam xtc 1a khong trong minh nén lun an thuc
hién viéc xac dinh dya trén viéc gan nhan theo ndi dung hoic cac chudi vin ban theo
biéu twong cam xtc dinh kém theo ndi dung ciia bai viét. Nhiing bai viét da co gia tri
cua dac trung thé loai thi gia tri cua chung sé 1a thuat ngir duoc xac dinh tryc tiép,
twong tu mot sb bai viét d3 c6 cam xuc thi duge xac dinh truc tiép, con nhirng bai viét
chua xéc dinh dugc gia tri cua dac trung thé loai, hodc cam xuc s& dugc xéac dinh gian
tiép béng mot thudt toan phan loai van ban. Khi do gié tri cia déac trung thé loai dugc

tinh bang:

cat; = Veqr = (Win, Wiz, - Wyg) (3.4)

Trong d6 [ 1a sb tir ctia khong gian thé loai E.qp, (W), k = 1,.., il twong tmg
duoc tinh theo DBinh nghia 2.1 & chuong 2.

Gia tri cua dac trung cam xuc la:

emo; = Vemo = (Wip, Wiz, .- Wiy) (3.5)

Trong d6 r 14 sd tir ctia khong gian thé loai E o, (Wi), k = 1,..,ir tuong tng
dugc tinh theo Dinh nghia 2.1 & chuong 2.

Gia trj cta dic trung quan diém 1a:

sent; = Vsene = Wiz, Wiz, - - Wir) (3.6)

Trong d6 ¢ 13 s6 tir ctia khong gian thé loai Egenp, (Wir), k = 1,.., it twong tng
duogc tinh theo Dinh nghia 2.1 & chuong 2.

Nhu vay, mdi bai viét e; € E trén mang xa hoi V', dugc mo hinh héda bdi nam
dac trung ndi dung, thé loai, thé danh dau, quan diém va cam xuc, duogc biéu dién boi
mot vécto ¢6 nam thanh phan nhu trong cong thire (3.7).

cont; = Veone = Wig, Wiz, - -Wiq)»
cat; = Veqr = (Win, Wiz, - - Wip),
e; =4 tag; = Viag = (Wig, Wiz, .- Wy), (3.7)
Sent; = Veme = (Wig, Wiz, - - Wiy),
emo; = Vsene = (Wig, Wiz, - - Wyg)
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Vi du voi bai Viét,e=“Khu vuc nha té sé lam noi dau tién dugc xem
Nhdt thuc toan phédn vao 21/8. DAn Khoa hoc va du ljich khdp noi trén
thé gidi dén rdt déng. Ra dudng hém nay toan thdy bién bdo chdp nhdn
tdc duong do nhdt thuc. Lan dau tién duoc ngdm nhadt thuc la ndm 1dp

12. Luc 4y via ra khéi trudng thi troi tbéi sdm lai. @ #NhatThuc2018#”
Khi do6, gia tri cac dac trung cua bai viét dugc tinh nhu sau:

- Gia tri cua dic trung “Ngi dung” cia bai viét 1a: “khu vuc nha t6 sé& lam
noi dau tién duoc xem Nh4t thuc toan phdn vao 21/8. Dan Khoa
hoc va du lich khdp noi trén thé gidi dén rit déng. Ra dudng
hém nay toan thdy bién bdo chdp nhdn tdc duong do nhdt thuc.
Lén dau tién duoc ngdm nhdt thuc la ndm 1dp 12. Luc 4y via ra
khoéi truong thi troi tbi sdm lai”

=> Sau khi thyc hién tién xt 1y, danh sach tir vung va trong s ctia bai viét e (da
sap xép theo thtr ty chit cai) twong Gng 13: (chdp nhan; du lich; dau
tién; hém nay; khdp noi; khoa hoc; khu vuc; nhadt thuc; thé
gidi,; toan phan; tbi sam}

- Gia tri cua dac trung “T) hé logi” cua bai viét duoc xac dinh 13: {Khoa,; hoc;
khoa hoc; cbng nghé}

- Gia tri cta didc trung “Thé danh daw” 13: {Nhat; thuc; 2018)

- Gia tri cua dic trung “Quan diém” 13 :{tich; cuc; tich cuc)

- Gia tri cua dac trung “Cam xuc™: {vui,; vui vé}

Va vécto biéu dién cua bai viét e khi d6 tinh theo Dinh nghia 2.1 c6 gia tri 1a:

cont; = Veone = (0.071,0.071,0.143,..0),
cat; = v.q = (2.146,1.450,2.146,..0),

e; =1 tag; = Vyq, = (1.670,0.812,2.430,0,..0),
sent; = Vomo = (0.3974,0.0703,0.3974,..0),
emo; = Vyonr = (2.665,3.216,..0)

3.2.3. Pj twong tw giita hai bai viét mé rong

Trong myc nay, ludn an d€ xuat moé hinh véc luong d6 tuong tu gitra hai bai viet

trén mang xa hoi dya vao viéc tich hop dd tuong tu gitra cac dic trung cua bai viét.
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Muc dich d& xuét d6 tuong tu gitta hai bai viét mo rong dé phan nhom céc bai viét
theo do do tuong ty, sau d6 c6 thé tich hop dé phan nhom ngudi dung theo cic bai
viét da dang trén mang xa hoi.
a. M6 hinh wéc lwong tong quat
Gia st c6 hai bai viét e;, e; € E trén mang xa hoi IV, khi d6, mdi bai viét dugce
biéu dién bai nam dic trung twong img voi ndm thanh phan cta hai vécto e;, e j twong
g nhu trong cong thirc (3.7), khi d6 d6 twong tu cta hai bai viét e;, ej € E chinh la
do tuong tu gitra hai vécto biéu dién chuing, va do tuong tu cua hai bai viét duoc tinh
dua trén d6 twong ty cia mdi thanh phan twong tmg cua hai vécto theo trong s6.
Nhu vay, do tuong tu gitra hai bai viét e;, ej € E trén mang xa hoi V" theo dinh

nghia 3.1 dugc tinh nhu sau:
Sentry(ei; ej) = Weont * Scont(conti, contj) + Weqe * Scat(cati; catj)
TWiqg * Stag(tagi' ta.gj) + Weent * Ssent(senti;sentj)

FWemo * Semo (emoi, emoj)
(3.8)
Trong do,

Weonts Weat» Weagr Wsentr Wemo 1an luot 13 trong sb trén cac dic trung nodi
dung, thé loai, thé danh diu, quan diém, va cam xac cta bai viét, thoa
mién diéu Kién: Weone + Wear + Wegg + Weene + Wemo = 1

- scont(conti, cont]-) la @6 tuong tu theo ddc trung ndi dung cua hai bai
viét e;, ej € E trén mang xa hoi WV

- scat(cati, catj) 1a d6 twong tu trén dic trung thé loai cua hai bai viét
e;, e; € E trén mang xa hoi V'

- Stag (tagi, tag j) 1a do twong tu trén dic trung thé danh diu cta hai bai

Vi€t e;, e; € E trén mang xa hoi V'
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- ssent(senti, sentj) 1a do twong tu trén dic trung quan diém cua hai bai
viét e;, ej € E trén mang xa hoi V'

- Semo (emoi, emoj) 1a d6 twong tu trén dic trung cam xic ciia hai bai viét
e;, e; € E trén mang xa hoi V'

Céc muyc tiép theo trong phan nay, luan 4n sé& trinh bay chi tiét cach tinh do
tuong tu trén ting dic trung cla cac bai viét.
a. Uéc lwong dd twong tu trén tirng dic trung ciia bai viét

o D¢ twong tu trén dac trung noi dung: Pac trung ndi dung cua bai viét 1a
mot van ban ngén, vi vay, do tuong tu gitra hai dac trung ndi dung duoc
tinh theo cong thuc (2.4):

< vconti»vcontj >

Scont (COTlti, COTltj) = SlMcont (vcontir vcontj)

Voont,
contj

(3.9)

[vcone || |

o D¢ twong tu trén dac trung thé logi: bac trung thé loai cua bai viét sau
khi gan nhan cé gia tri la mdt van ban ngén, vi vay, d0 tuong tu gitra hai
dic trung thé loai duoc tinh theo cong thire (2.4) nhu sau:

< vcati» vcatj >

Scat(catir Catj) = SlMcqt (vcatir vcatj)

”vcati” X | vcatj

(3.10)

e D¢ twong tw trén dic trung thé danh ddu: Pic trung thé danh diu cua
bai viét 1a mot van ban ngén, vi vay, d0 tuong tu gitra hai dac trung thé
danh dau duoc tinh theo cong thirc (2.4) nhu sau:

< vtagi;vtagj >
”vtagi” X ||vtagj||

(3.11)

Stag(tagi' ta.gj) = Simtag (vtagi»vtagj) =
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e D¢ twong tu trén ddc triung quan diém: Dic trung quan diém cua bai viét
sau khi gan nhan la mot van ban ngén, vi vay, do tuong tu giira hai dac

trung quan diém duoc tinh theo cong thirc (2.4) nhu sau:

< vsenti»vsentj >

Ssent (Sentir Sentj) = SlMgent (vsentir vsentj)

Vsent,
sent]

(3.12)

[vsene || x |

e D¢ twong tw trén dic trung cam xiic: Dic trung cam xuc cia bai viét sau
khi gan nhan 12 mot vin ban ngan, vi vay, do tuong tu giita hai dic trung
cam xuc ¢ duogc tinh theo cong thirc (2.4) nhu sau:

< vemoirvemoj >

Semo (emoi' emoj) = SlMegmo (vemoi»vemoj) =

”vemoi” X | vemoj

(3.13)

Trong céac cong thuce (3.9), (3.10), (3.11), (3.12) va (3.13) cac vy; duogc tinh theo
cong thuc (3.7), dua trén cac cong thure nay, luan an thuc hién mét thyc nghiém nham
tim kiém b trong s6 tot nhét cho nam dic trung cua bai viét khi udc luong. Thuc
nghiém lga chon bd trong sb6 cho nam dic trung cua bai viét dugc trinh bay chi tiét

trong muc 3.5.
3.3. MO HINH NGUOI DUNG THEO BAI VIET MO RONG

3.3.1. Biéu dién ngwoi diing theo bai viét mé rong

Duya trén md hinh bai viét c6 nam dic trung, mdi ngudi dung trén mang xa hoi
dugc biéu dién bang mot tap cac bai viét. Khong mat tinh tong quat, gia sir rang trén
E ={ey, ey ...,ep} la thp céac bai viét twong Umg cua p ngudi ding U =
{uy, uy, ..., up}. Ky hi€u mdi mot bai viét 14 mot vécto theo cong thuc (3.7), e; =
{ei1, €iz,.. €y, } la tip cac bai viét ciia nguoi dung tht i. Khi d6 mdi ngudoi dung trén
mang xi hoi N duoc biéu dién boi mot vécto gdm m; thanh phan, mdi thanh phan 1a

mot vécto duge xay dung theo cong thue 3.7. Ky hi€¢u nhu sau:
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U =u; = (eil;eizr--eimi)

(3.14)

Cu thé mo6i nguoi dung trén mang xa hoi ¢ thé dugc bi€u dién nhu sau:

/ contyy = Veone = Wig, Wiz, - Wiq)f \
catyy = Vegr = (Wig, Wiz, - Wip),
ei1 = | tagin = Viag = (Wig, Wiz, .- Wy),

sentyy = Veme = (Win, Wiz, .- W)
emoy = Vsenr = Wiz, Wiz, .- Wig)
(CONtim; = Veont = (Wip, Wig, .. Wiq)r
Catim; = Vear = Wir, Wiz, - Wip),
eim; = 3 tAGim; = Viag = Wi, Wiz, .. Wy),
\ SeNtim; = Vemo = Wi, Wiz, .- Wyr)
\ €MOjy; = Vsent = (Wi1, Wiz, - Wit)

V6igq, p, [, r, t 1as6 chi€u cua cac khong gian Econt, Ecats Etagr Esents Eemo trén mang

xa hdi dang xem xét.

3.3.2. Pj twong tw giita hai ngwoi ditng theo mé hinh bai viét mé rong

Dé u6c luong do tuong tir gitra hai ngudi dung theo bai viét ¢ nam dic trung ,
luan &n thyc hién udc lugng do tuong tu gitra hai tap bai viét da dang cua hai nguoi
dung twong tng. Gia sir c6 hai ngudi dung u; va u; véi hai tap bai Viét E; va E; tuong
mg trén mang x4 hoi N. Khi d6, do twong ty giita hai tp bai viét E; va E ; dugc tinh
bang do twong tu gitra hai tdp cac vécto trong sb tuong Gmg cua u; va u; dugc tinh

nhu sau:
sim(Ei ,E]-) = max ik’il(sim(ei,, ejk))
Trong do céc sim(ei,, e]-k) duogc tinh theo cong thure (3.8). Khi d6 do tuong tu
ctia hai nguoi ding dugc tinh bang:

sim(ui ,uj) = sim(ui ,uj) = sim(Ei ,E]-) (3.15)
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3.4. QUAN TAM CUA NGUOI DUNG THEO MO HINH BAI VIET MO
RONG

3.4.1. Biéu dién bai viét theo chii dé

Tuong ty nhu biéu dién theo khong gian chii dé d3 trinh bay trong Chuong 2,
luan an sir dung tap hop gdom tir vung ctia 21 chii dé da xay dung dé xay dung trong
s6 cho ndm dic trung ciia bai viét. Khi d6, gia sa rang T = {Ty, Ty, ..., T, ¢} la mot tap
céc chu dé trén mang xa hoi N, trong d6 mdi chii dé duoc biéu dién béng mot tap cac
thudt nglr hodc cac tu T; = {t;q, tiz, ..., Lig,} . VEcto trong s6 cua cac bai viét dugce tinh
dua trén cong thirc (2.9) nhu sau:

Goi e;j € E; la mot bai viét cia nguoi dung u; trén mang xa hoi N, duoc mo

ta boi nam dédc trung, moi ddc trung la mét tdp hop cdc tiv. Khi dé, vécto trong sé

cua bai viét e;; doi voi chu dé Ty, dwoc dinh nghia nhu sau:

k —(,1 .2 trp
el = (el el,...e;") (3.16)

Trong do, el-lj = wy * tf (ty, ;) X idf (ty, E;) voi ty € Vp, wy,k=1,..5 la

trong so cua cac ddc trung twong ung cua bai viét.

3.4.2. Xdac dinh moi twong quan giita nguwoi dung va cdc chu deé
Dua trén cong thic (2.10) va (2.11), luan an biéu dién mirc do quan tAm cuia
nguoi dung theo cac chu dé trén mang xa hdi chinh bang mirc d¢ lién quan cua tap
tat ca cac bai viet cua nguodi dung do6 doi voi cac chu dé€, va ky hi¢u 1a mue do lién
quan giira bai viét e;; cua ngudi dung u; doi voi chu dé t, la:
kK _
a; = cor(eij,tk) (3.17)

Khi d6, mirc do lién quan cua bai viét e; j dén g chu dé trong T ky hiéu la:

cor(e;;, T) = (aij, af, ...,afj) (3.18)
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Khi d6 murc d6 quan tdm ctia nguoi dung duoc xac dinh theo Pinh nghia 2.9, va
ham int(u;, t) duogc tinh dua theo mot trong ba cong thic (2.12), (2.13) hodc (2.14)

chi khac la cac e;; dugc tinh nhu cong thirc (3.16)

3.4.3. Pj twong tw quan tam ciia ngwoi diing theo chii dé

Dya trén mirc do quan tdm ctia ngudi dung theo cac chii d&, mdi nguoi dung

duoc biéu dién bdi mdt vécto quan tdm nhu sau:

u; = (uj, uf, .., u}) (3.19)

Trong d6, mdi u¥ 1a mic do quan tAm cua ngudi ding u; dén chu dé thu k
trong tap 7. Khi d6, d6 twrong tu ctia hai nguoi dung theo cac chu dé ciing dugce tinh
dua trén cong thure (2.16) nhu sau:

< u‘.: u‘; >
Simint(uiruj) = Sim( ug' u]t) N ”ut”l'm
i J

(3.20)

3.5. TUONG QUAN GIUA TUONG TU NGUOI DUNG VA QUAN TAM

3.5.1. Bai todn xdc dinh twong quan giiva twong tw ngwoi dung va chii dé
Xét bai todan sau:

Cho mot tap nguoi dung U trén mang xd hoi N'. Goi SimU la tdp nhitng nguoi
diing twong tr nhau dwa trén néi dung cdc bai viét va CorrU tdp nguwoi ding twong

tw nhau theo chu dé.

Pé xem xét mdi twong quan giita hai tap SimU va CorrU, luan an tién hanh hai
thue nghiém trinh bay trong muc 3.5.2. Luan 4n so sanh va thong ké dé tim giao cta
hai nhom SimU va CorrU. Néu c6 ngudi dung xuét hién trong ca hai nhom thi ¢ thé
két luan rang SimU va CorrU c¢6 su tuong quan voi nhau. Trong chwong 2 ludn an da
tim thiy su twong quan khi chi xét trén dic trung ndi dung. Dua trén nhitng phan tich

o0 muc 3.1, luan an thuc hién thuc nghiém dya trén mo hinh xem xét bai viét vdi nam
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dic trung va cic phuong thire tinh toan di trinh bay trong cac muc 3.2, 3.3 va 3.4 dé
so sanh liéu rang v6i mé hinh biéu dién bai viét bang nim dic trung ndi dung, thé
loai, thé danh dau, quan diém va cam xuc, liéu c6 thu duoc két qua tdt hon? Ngoai
ra, do mo hinh bai viét duoc dé xuét co nim dic trung, trén thyc té cac dic trung nay
c6 cac trong s6 khac nhau khi tinh toan, vi vay, luan 4n thyc hién thém mot thuc
nghi¢m dua trén do tuong tu gitra hai bai viét dé xac dinh bo trong s6 ti wu cho céac
dic trung cua bai viét
e Thuc nghi¢m udc luong do tuong tu gitra hai ngudi dung theo mé hinh bai
viét mé rong dé tim tap SimU
e Thuyc nghiém xé4c dinh d6 trong quan theo cac chu dé quan tim cta ngudi
dung dya trén bai viét mo rong véi cac cha dé dé tim tap CorrU
e  Thyc nghié xac dinh bd trong s6 tbi ru cho nam dic trung cho mo hinh bai

viét mo rong
3.5.2. Thuc nghiém va danh gia
a. Xay dung b§ dir liéu thir nghiém

Luan an xay dyng b dit li¢u thir nghiém bé'mg dit liéu thuc té thu duogc tir mang

xa hoi Facebook.

Béang 3.3: Mo ta b dir li¢u thuc nghiém

Bo dir liéu tinh d6 tuong tw | B dir liéu tinh d6 tuong quan
(Theo Entry) (Theo Topic)
Nguoi dung (User) 200 200

Bai viét | Noi dung (Cont) 2000 2000
(Entry) | Thé loai (Cat) 2000 2000

Thé d4nh dau (Tag) 2000 2000

Quan diém (Sent) 2000 2000

Cam xuc (Emo) 2000 2000
Chu dé (Topic) 0 21
Trong s (Weight) TF.IDF TF.IDF
Biéu dién Theo khong gian nam dac Theo khong gian chu dé

trung cta bai viét
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Bao gdm 200 ngudi dung va 2000 bai viét, mdi bai viét ngoai dic trung noi
dung da tinh toan trong chuong 2, luan an thyc hién thu thap va phan tich thém cac
dac trung thé danh diu, con ba dic trung thé loai, quan diém va cam xuc duge tinh
toan vao budc tién xir 1y.

b. Lwa chon bd trong sb ciia cac diic trung ciia bai viét

Dé tinh toan va dua ra bo trong s6 phi hop cho cac dic trung cta bai viét trong
md hinh dé xuét, luan an thu nghiém udc lugng do twong tu gitra hai bai viét dua trén

mot bd mau gdm 500 mau xay dung theo khong gian bai viét mo rong.

MObi mau trong bd dit liéu thyc nghiém c6 chira 3 thanh phan: Cac id cia mau;
Gia tri cia mau, gia tri c6 thé béng 1 hodc 2; Mbi mau chia ba bai viét thu thap tu

Twitter.com, cac bai viét ndy dugc gan nhan 1a A, B, va C.

Bing 3.4: Mot miu minh hoa trong bo méu thuc nghiém

ID 354

Value | 2

A Mot hanh dong dep to1 yéu 10S 5 @apple #1Phone

B @AsimRang @apple @umber cac img dung cho mday ban dang bi bé qua
C Céam on @apple trong viéc tim lai chiéc Mac cua toi — chi viéc dinh vi va ludt tim cai
may bi mat

Gia tri ctia mau duoc xac dinh nhu sau:
Néu bai viét A twong tu voi bai viét B nhiéu hon bai viét C, thi gia tri ciia mau
nay bang 1. Nguoc lai, néu bai viét A tuong tu voi bai viét C nhiéu hon bai viét B thi

gia tri cua mau nay bang 2.

Trong qua trinh thuc nghiém, luan an da xay dung va st dung 500 mau, vi du,
mot miu dugce trinh bay trong Bang 3.4, trong miu nay, bai viét A twong tu voi bai
viét C nhiéu hon bai viét B, vi vy gi4 tri cia miu bang 2.

Chi tiét duoc thuc hién 1an luogt theo tO hop céac dac trung duoc théng ké trong
Bang 3.5 gdm c6: 1 dic trung c6 5 t6 hop; 2 dic trung c¢6 10 t6 hop; 3 dic trung co
10 t6 hop; 4 dic trung c6 5 t6 hop va cudi cing 5 dic trung c6 1 td hop.
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Bang 3.5: Cac t6 hop khao sat chon b§ trong 50

S6 dic | Sb to

trung | hop T6 hop cac dic tinh
1/5 5 Noi dung
Chu dé
Thé danh dau
Quan diém
Cam xtc
2/5 10 Noi dung - Chu dé

Noi dung - Thé danh dau

Nbi dung - Quan diém

Noi dung - Cam xuc

Chu dé - Thé danh déu

Chu dé - Quan diém

Chu dé - Cam xtc

Thé danh d4u - Quan diém

Thé danh diu - Cam xuc

Quan diém - Cam xiic

3/5 10 Noi dung - Chu dé - Thé danh dau

Noi dung - Chu dé - Quan diém

Noi dung - Cha d& - Cam xuc

Chu dé - Thé danh du - Quan diém

Chu dé - Thé danh dau - Cam xtc

Chu d& - Quan diém - Cam xtic

Thé danh dau - Quan diém - Cam xuc

Noi dung, Thé danh ddu, Quan diém

Nbi dung, Thé danh dau, Cam xuc

4/5 5 Noi dung - Chu dé - Thé danh diu - Quan diém
Noi dung - Chi1 @& - Thé dénh diu - Cam xc
Noi dung - Thé danh dau - Quan diém - Cam xtc
Noi dung — Chui dé - Quan diém - Thé danh dau
Chu d& - Thé danh ddu — Quan diém - Cam xuc
5/5 1 No6i dung — Chu dé - Thé danh dau — Quan diém - Cam xic

Luin an thye nghi¢m chon trong s6 phit hgp nhu sau:

Budc 1: Thuc hién viéc chay trén toan bd mau thir nghiém nhiéu 1an, mdi lan
chi v&i mot t6 hop dic trung cua bai viét mo rong duogc két hop trong Bang 3.5.

Buwdc 2: Luu toan bo cac gia tri cua cac lan thir nghiém, tinh d chinh xac CR,
voi mdi bo két hop céc dac tinh nay, luan an chon bd trong ) phu hop nhét cho cac

t6 hop minh hoa trong Béang 3.6
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Bang 3.6: Khao sat va Ira chon bd trong sé wéc lwong

, wy wy w3 w, ws #m?lu ding Tile

Chién luge Noi | Thé | Thednh | Quan | Cam | (Téng00 | .-
dung loai dau diém xuc mau)

1.00 140 28.00

1.00 148 29.60

Chi dung 1/5 1.00 216 4320

dac trung

1.00 283 56.60

1.00 345 69.00

0.50 0.50 239 47.80

030 | 0.70 254 50.80

0.75 0.25 303 60.60

050 | 0.50 318 63.60

Sir dung 2/5 dic | 0.50 0.50 358 71.60

trung 0.60 0.40 366 73.20

0.90 0.10 373 74.60

0.75 0.25 378 75.60

0.60 0.40 392 78.40

0.70 0.30 416 83.20

0.60 0.10 | 030 333 66.60

0.50 0.05 | 045 386 77.20

040 | 030 0.30 387 77.40

0.40 0.40 0.20 390 78.00

Sir dung 3/5 dac | 0.35 035 030 392 78.40

trung 040 | 040 0.20 410 82.00

0.40 035 | 025 414 82.80

045 | 0.15 | 040 21 84.20

060 | 030 0.10 446 89.20

0.60 | 0.10 0.30 450 90.00

0.35 0.30 0.05 | 030 406 81.20

v ) 030 | 035 0.10 | 025 432 86.40

Su d"lt?i:s de 550 025 | 015 0.10 450 90.00

035 | 020 | 025 0.20 454 90.80

0.35 | 0.25 0.10 | 0.30 460 92.00

5/5dactung | 0.35 | 0.15 | 0.25 0.05 | 0.20 465 93.00

Trongsophu | 5 | 015 | 025 0.05 | 0.20 465 93.00

hgp nhat
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Trong d6 cac dic trung twong tmg v6i cac cot thir 2 dén thir 6 ciia Bang 3.6.
Cot thir 7 1a s6 mau dung thu duoc so véi két qua clia cac cong tac vién danh gia. Cot

cuoi cung la ti I¢ dugc tinh bang s6 mau ding trén tong s6 mau cua thuc nghiém.

D¢ danh gia cac két qua, luan an st dung ty 1€ chinh xac trén bo mau da cho,

S6 luong cac miu dung *100%
0

duoc tinh nhu sau: CR = —
Tong s6 cac mau

Nhu vy, néu dung 5 dic trung nhu mé hinh dé xuét thi chi c6 1 bo két hop duy
nhat, bd nay cho két qua phu hop nhét voi bd trong sb twong tng cac dic trung <ndi
dung, thé loai, thé danh ddu, quan diém, cam xiic> ~ < 0.35, 0.15, 0.25, 0.05, 0.20>,
su két hop nay ciing cho két qua phu hop nhit trén bo miu dir liéu thuc nghiém voéi

d6 chinh xac dén 93.00%.
¢. Xac dinh d¢ twong tw ciia hai ngwoi dung theo bai viét mé rong

¢ Kich ban thywe nghiém: Kich ban x4c dinh d6 twong ty ctuia hai nguoi dung

dya trén mo hinh bai viét mé rong duoc thuc hién nhu sau:

Piu vao: Danh sach 2000 bai viét ctia 200 ngudi ding

Piu ra: Do tuong ty giita cac cip ngudi dung theo cac bai viét co nim dic trung
Thurc hién

- Tinh gié tri va xay dung bd thuat ngit cho cac dic trung cta cac bai viét

- Tinh vécto trong s6 theo TF.IDF cho mdi dic trung cua bai viét theo céac dic
trung ctia bai viét

- Tinh d6 twong tu dua trén tich hop co trong sb giita cac cip bai viét mo rong

- Phan loai murc d6 twong ty cla cac cip ngudi dung theo tap bai viét mé rong
Két thic

e Tham so dau ra: Pau ra lIa d tuong tu cua moi cdp nguoi dung dya trén
tap cac bai viet mo rong.

e Cac buéc thwe hién chi tiét nhw sau:
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Budc 1 va Budc 2 dugc thuc hién nhu trong thuc nghiém trong muc 3.3.1,

cac vécto trong tmg duoc tinh trong khong gian cac dic trung cua bai viét.

Budc 3 tinh do twong tu giira cac cap bai viét dya trén cong thirc (3.8) véi

bd trong ) léy tur thuc nghiém & muc 3.5.2.b.

Budc 4 tinh d6 tuong ty gitra cac cdp nguoi dung dyua trén Pinh nghia 2.7

theo cong thuc (3.18), sau khi phan loai theo mirc d§ twong tu dugc minh

hoa nhu trong Bang 3.7

Diy 1a két qua thuc nghiém thu duoc dwa trén cac muc twong tu theo khong

gian bai viet mé rong, so sanh vdi s6 cdp nguodi dung twong tu nhau khi chi xét trén

thudc tinh ndi dung.

Bang 3.7: Nhém cac cip ngudi ding twong tu theo khong gian bai viét

Mirc 0 Mire 1 Mirc 2 Mirc 3 Mirc 4
Bai viét chi ¢6 ndi dung 5094 8961 4122 1355 468
Bai viét c6 5 dac trung 4123 9350 4437 1469 621

Két qua so sanh trong Bang 3.7 c6 thé thiy rang d6 tuong tu theo khong gian

bai viét cua cac cap nguoi dung theo mo hinh bai viét mé rong c6 nam dac trung.

Co6 thé thiy rd hon trong Hinh 3.1 giam & muc 0 va ting cic murc con lai, dic

biét sb lugong cac cdp c6 muc tuong ty nhau & muc 4 da tang lén rat dang Ké. Nghia

1a néu sb luong cac dic trung ting 1én thi s lwong cac bai viét twong ty nhau ting

1€n va cac cap nguoi dung tuong ty nhau cling tang 1én.

Trong qué trinh thuc nghiém luan an c¢6 so sanh mo hinh bi€u dién nguoi dung

dua trén bai viét mo rong voi mo hinh cua Buscaldi et al. [41] chi tinh dén dic tinh

ndi dung cua céc bai viét, va md hinh dé xuat cua luan an trong hai truong hop, chi

¢6 3 dic trung (ndi dung, thé loai va danh dau), c6 du 5 dic trung (ndi dung, thé loai,

danh dau, quan di€m va cam xuc).
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So sanh cac mirc do twong tu theo hai mé hinh

Muc 1

Murc 2

Muc 3

B Chindi dung ™Mb hinh bai viét

0 II || II .. mu I

Muc 0

Muic 4

Hinh 3.1: So sanh d¢ twong tu giira hai nguoi dung

Mo hinh cua Buscaldi et al. dugc dung dé so sanh hai nguoi dung dua trén noi

dung cac cau hoi va cac doan van trong cac biéu mau khi hoi, phuong phap cua

Buscaldi et al. ¢6 wu diém 1a khong phu thudc vao ngdn ngir. Phuong phéap duoc thuc

hién bang cach tach tir, tinh TF.IDF sau d6 xép loai cac tir trong cdu va so sanh chung

de tim dg tuong tu gitra cac cau hoi hoac doan van dién trong biéu mau cua bang hoi.

Cung bo dit liéu, ludn an sir dung két qua phan tach nodi dung bai viét va so sanh

v6i mo hinh dé xuét két qua nhu trong Bang 3.8 nhu sau:

Bang 3.8: Két qua thwe nghi¢m so sanh véi mé hinh khic

M6 hinh CR Cac dac trung dwa vao tinh toan
Wy w3 W3 Wy W5
Noi dung | Thé loai | Thé danh ddu | Quan diém | Cam xuc
Buscaldi et al. [41] 69.00% wy
M0 hinh 3 dac trung | 79.40% wq wy w3
Mo hinh 5 ddc trung | 86.20% wy W, w3 Wy Ws

Dua vao bang 3.7 ¢ thé thdy rang néu chi sir dung mét dic trung thi két qua

xéac dinh d6 tuong tur gitta hai ngudi dung c6 d6 chinh xac thap nhat, thém dic trung

thé loai va dic trung thé danh dau thi do chinh xé4c ting hon 10%. Cubi ciing néu xét
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thém dic trung quan diém va cam xtc thi do chinh xéac ting 1én thanh 86.20%. Cac

két qua so sanh duoc minh hoa trong Hinh 3.2.

So sanh d¢ chinh xac ctiia cac moé hinh

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Buscaldi et al. [41] MBS hinh 3 d4c trung M0 hinh 5 dic trung

Hinh 3.2: So sanh d¢ chinh xéc ciia cic mo hinh

d. X4c dinh mirc d0 quan tim ciia ngwdi dung theo chi dé
e Kich ban thuc nghiém: Kich ban thuc hién nhu sau:

Piu vao: Danh sach 200 ngudi dung véi 2000 bai viét va 21 cha dé dung lam

nhan dé phan loai

Piu ra: Tuong quan gita ngudi dung va cac chu dé

Thuwe hién

- Xay dung danh sach tir, thuat ngit cho cac bai viét va cac chu dé
- Tinh vécto trong sé theo TE.IDF cho mdi bai viét va mdi chu dé
- Tinh d6 tuong quan gitra mdi bai viét va cac cha dé

- Phén loai cac bai viét theo 21 chu dé dua trén do do tuong quan
Két thic

e Tham so dau ra: Pau ra cua kich ban 1a d0 twong quan cua moi nguoi dung

vo1 21 chu dé duoc xem xét
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Béang 3.9: Phin loai theo cic mirc quan tim cua nguwoi dung véi cac chu dé

STT Chu dé Mirc 0 | Mirc1 | Mirc2 | Mire 3 | Mirc 4
1 Tai chinh - Kinh doanh 16 26 38 40 80
2 Thé gidi - Quéc té 8 39 37 58 58
3 Thoi sy - Tin tic 14 45 47 59 35
4 | Vin hoa - Giai tri 17 21 28 29 105
5 Khoa hoc - Cong ngh¢ 22 25 26 27 100
6 Strc khoe 22 27 19 39 93
7 Thé thao 9 9 37 38 107
8 Doi sdng — xa hoi 8 27 31 46 88
9 Chinh tri 55 42 44 20 39
10 | Gido duc 25 42 45 36 52
11 | Phap ludt — Nha nudc 31 27 39 43 60
12 | Dulich 34 42 37 34 53
13 | Danh gia san pham 47 47 31 45 30
14 | Giadinh 33 31 37 46 53
15 | Con nguoi 26 44 65 38 27
16 | Goc nhin 32 26 39 33 70
17 Lam dep — Thoi trang 7 26 49 52 66
18 | Nhip song tré 21 27 55 38 59
19 | Mbi truong 32 25 44 32 67

20 | Kham pha 37 37 45 56 25
21 | Khéc 36 33 32 51 48
Tong 532 668 825 860 | 1315

e Cic budc thye hién chi tiét nhwr sau: Budc 1 va bude 2 xay dung danh
sach tir, thuat ngit cho bai viét va tinh vécto trong s6 theo TF.IDF theo
khong gian cua chu dé c6 tinh trong s6 cua cac thuat ngtr theo cac dac
trung. Bude 3, tinh do twong quan giita cac bai viét véi cac chu dé, bude
4 tinh va phan loai mirc d6 quan tim ctia nguoi dung theo cac cha dé dua
trén Pinh nghia 2.6 va cac cong thuac (2.11), (2.12) va (2.13). Tai budc
nay, luan an tinh mdi cong thirc s& thu duoc mot bang gdm c6 200 dong

va 21 cot, trong d6 moi 6 1a murec d§ quan tdm cua ngudi dung d6 dén cac
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chu dé twong tmg. Két qua thyc nghiém thu dugc dwa trén cac muc tuong

quan theo khong gian chu dé cac nhém nhu minh hoa trong Bang 3.9

So sanh gitra Bang 2.24 v6i Bang 3.9 c6 thé thay rang cac mtrc 0 va muc 1 déu
gidm, va cac muc lién quan & muc 2, mirc 3 déu tang nhe, muc do quan tdim ¢ muc 4

tang lén rat dang ké. C6 thé nhin thay rd rang hon trong Hinh 3.3

P twong quan gitra ngudi dung véi cac chi dé

Mic 0 Miuc 1 Mirc 2 Mic 3 Mirc 4

1400
1200
1000

800

60!

S

40

S

20

S

B Chindi dung ™ M5 hinh bai viét
Hinh 3.3: So sanh mirc d twong quan giira nguoi ding va cha dé
3.5.3. Thdo ludn vé két qud thwc nghiém
Do chinh x4c cta thyc nghiém xac dinh chii d& quan tdm cta ngudi ding duoc
tinh dua trén Sai s6 binh phirong trung binh (MSE - Mean Square Error) nhu cong
thire (2.19). V6i cach tinh nay thi MSE cang gin dén gid tri 0 thi d chinh x4c cang
cao va nguoc lai. Két qua:

4200

n
1 1
MSE == (o —1)* = 2555 > (o —11)* = 0.1820
i=1 i=1

Tuong ing véi d chinh xac cua thuc nghiém la:

CR = (1-MSE) * 100% = (1 — 0.1820) * 100% = 81.8% (3.21)

Do chinh xé4c cua thyc nghi¢m xéc dinh d0 tuong ty cua céc cap nguodi dung
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cling dugc tinh dwa trén Sai s6 binh phwong trung binh (MSE - Mean Square Error).
Két qua:
20000

Z (pl - T'i)z = 0.1311
i=1

MSE = > En 2oL
ey 1(pi )" = 30000
=

Tuong tng v6i d6 chinh xac bang

CR = (1-MSE) *100% = (1 — 0.1311) * 100% = 86.9% (3.22)

Nhu vay, két qua thuc hién trén ndi dung cua bai viét di ting 1én dang ké véi
két qua dat duoc 1a 81.8% va 86.9% so vdi dd chinh xac khi chi phan tich ndi dung
13 68.5% va 70.8%. Diéu nay ching t6, mo hinh bai viét véi nam dic trung mang lai
két qua phan tich t6t hon rat nhiéu so véi chi xét ndi dung cua bai viét.

Ngoai ra, khi xem xét dg twong quan gitra cac dd do trong cac nhom nguodi dung,
luan 4n str dung cach thirc thong ké sé lwong nhitng ngudi c6 cing mirc do twong tu
theo khong gian bai viét sau va nhitng ngudi c6 cing do tuwong tu theo khong gian
cac chu dé dé tim sy twong quan giira hai do do nay.

Bang 3.10: Nhém céc ciip nguwdi dung twong tw theo khong gian bai viét

MicO| Mucl| Mdac2| Miboc3 | Mirc4
Phan loai theo d¢ tuong tu 4123 9350 4437 1469 621
Tap nguoi dung 54 108 132 89 103
Phan loai theo chu dé 532 668 825 860 1315
Tap nguoi dung theo chu dé 75 97 93 122 157
Tap giao cua hai khong gian 41 73 85 88 93
Ty 1€ trung nhau 63.56% | 70.53% | 75.56% | 83.41% | 71.54%

Két qua duogc nhu Bang 3.10 cho thay rang ty 16 trung nhau giita cac tap hop da
tang 1én rat nhiéu. Cac mirc khac khong déu dat trén 70%. C6 nghia 1a néu hai nguoi
dung c6 do tuong tu theo bai viét thi trén 70% kha nang cic cha dé quan tdm cua ho

la twong tu nhau.
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Bang 3.11 so sanh két qua thu duoc khi phan tich va so sanh d6 twong tu gitta
hai ngudi dung theo bai viét nhidu dic trung voi ngudi dung chi xét dic trung noi

dung ctia bai viét & Chuong 2.

Co6 thé thiy rang ty 1& cac mirc do twong ty & mirc 2, mirc 3 va muc 4 ting 1én,
nghia 12 khi phan tich ngudi dung duya trén bai viét nhiéu déc trung s& tim duoc nhiéu

nguoi co6 do twong tu véi nhau hon so véi chi xét ndi dung cua bai viét.

Bang 3.11: So sanh véi chi c6 ndi dung bai viét

Murc 0 Mirc 1 Miac 2 Mirc 3 Mirc 4
Ty 1¢ trung nhau khi chi xét ndi dung | 53.08% | 58.82% | 57.00% | 63.78% | 58.26%

Ty 1é tring nhau khi xét bai viét
. 63.56% | 70.53% | 75.56% | 83.41% | 71.54%
nhiéu dac trung

S cip nguoi dung tuong ty nhau khi
chi xét dac trung ndi dung 5094 8961 4122 1355 468

S6 cip nguoi dung tuong ty nhau khi
. . 4123 9350 4437 1469 621
xét bai viét nhi€u dac trung

Bén canh d6, mirc d twong quan cua ngudi dung vai cac chu dé cling ting 1én
& cac mirc 2 muc 3 va mirc 4, nghia 13 sy lién quan gitra cac bai viét mo rong voi cac
chu dé s& tang 1én. C6 thé nhin thay su chénh léch giita cac muc nhu trong Bang 3.11
khi so sanh cac ty 1é trung nhau khi chi xét ndi dung ctia mtrc 2 1 57.00% nhung néu
theo mo hinh bai viét mé rong 1a 75.56%, muc 3 ting tir 63.78% 1én 83.41% va &
muc 4 1a tang tir 58.26% 1én 71.54%

3.6. KET LUAN

Chuong ba luan an da trinh bay mot sb van dé gidi han khi phan tich cac dac
trung riéng r& ciia bai viét trén cac mang xa hoi, tir d6 lam co s& dé xuit mo hinh biéu
dién bai viét dua trén nam dic trung 1a ndi dung, thé loai, thé danh dau, quan diém va
cam xuc. Dya trén mo hinh bai viét nay, luan 4n dua ra cach biéu dién mé hinh ngudi
dung dua trén bai viét nhiéu dic trung bang vécto trong s va cach thirc uéc lwong

hai d6 do: Do do twong tu giita hai nguoi dung theo khong gian cac bai viét dua trén
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nhiéu dic trung va mic d6 quan tim cua ngudi dung theo cac chu dé dwa trén khong
gian cac chu dé. Duya trén hai do do ndy, ludn 4n xem xét dén su tuong quan gitra do
tuong tu ctia hai ngudi dung theo khong gian cac bai viét va dd quan tam cac chu dé
ctia ngudi dung. Cac két qua thuc nghiém da chi ra rang, néu hai nguoi dung c6 do
tuong tu nhau theo bai viét thi cac chii d& quan tim trén mang xa hoi ciing twong tu
nhau va nguoc lai, néu hai ngudi ding c6 cac chi d& quan tim tuong ty nhau thi ho
cling c6 nhiéu bai viét trong tu nhau trén mang xa hoi. Cac két qua nghién ctru lién
quan dén chuong ba di dugc cong bd trong mot sé Tap chi Khoa hoc chuyén nganh
va Ky yéu Hoi nghi Khoa hoc uy tin, bao gdm: Ky yéu Hoi nghi quéc gia 1an thi 9
vé Nghién citu Co ban va Ung dung ( FAIR’9), 2016. Ky yéu ctia Hoi nghi khoa hoc
qubc t& Advances in Information and Communication Technology, ICTA 12 —
Vietnam, 2016, Springer International Publishing. Ky yéu Hoi nghi qudc gia 1an 10
vé Nghién ciru Co bdan va Ung dung (FAIR’10), 2017. Ky yéu khoa hoc qubc té
Conferences EAI International Conference on Industrial Networks and Intelligent
Systems, INISCOM 2017, Vietnam, Springer International Publishing va Tap chi
Khoa hoc va Céng nghé, Truwong Pai hoc Pa Nang, ISSN 1859-1531 — S6 7(128).
2018.

Tuy nhién, trong mo6 hinh xem xét va phan tich mic d§ quan tdm cua nguoi
dung dén cac chu dé chua xem xét dén cac hanh vi nhu thich, binh luén, chia sé, ...
Co6 thé thiy ring mo hinh ngudi dung dua trén bai viét gdm niam dic trung van chua
phai bao quat hét cac truong hop khac nhau ctia ngudi dung trén cac mang xa hoi. Do
vay, ludn 4n d& xuat mot mo hinh ngudi dung tong quat hon trong Chuong 4 dé co

thé sir dung trén nhi€éu mang xa hdi khac nhau va cac ngon ngir khac nhau.
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CHUONG 4: HANH VI VA QUAN TAM CUA NGUOI DUNG THEO
HANH VI TREN MANG XA HOI

Chuong bbn luin 4n trinh by mé hinh nguoi ding theo bai viét mé rong co
nam dic trung va mé hinh ngudi ding theo cac hanh vi nhu ding bai, thich bai viét,
binh ludn, chia sé va tham gia nhom. Dra trén mé hinh nguoi dung ndy, luin an dé
xuat cach thic ude lugng do twong tu giita hai ngudi dung theo mé hinh hanh vi va
cach thire x4c dinh mtrc d6 quan tAm dén cac chu dé ctia ngudi dung dia trén mé hinh
hanh vi. Cudi Chuong bén 13 hai thuc nghiém dya trén bo dit liéu thue dé so sanh véi
mo hinh biéu dién nguoi dung dua trén bai viét & Chuong ba va xem xét mdi twong

quan giita trong tu ngudi dung va trong quan véi chu dé quan tim cia ngudi dung.
4.1. HANH VI CUA NGUOI DUNG TREN MANG XA HOI

4.1.1. Hanh vi va phédn logi cac hanh vi ciia nguwoi dung trén mang xa hoi

Theo [65] [91] [147] [154] va [104] thi hanh vi cia ngudi dung trén céc trang
mang xa hoi 1a cac cach thirc nguoi dung hoat dong va tuong tac vdi cac su kién, hién
tuong trén mang xa hoi. Hanh vi cia nguoi ding bao gdm cac hanh dong duoc ngudi
dung thé hién trén cac trang mang xa hoi nhu chia sé bai viét, ding bai viét, thich bai
viét, binh luan trong bai viét, danh diu, két ban, theo ddi, tao va gia nhap nhom/cong
ddng, ... Cac hanh vi nay dugc phan loai theo hanh vi ca nhan (individual behavior)

va hanh vi tap thé (collective behavior) minh hoa trong Hinh 4.1.

Hanh vi c4 nhan duoc thé hién qua hanh dong cia cd nhan nguoi dung ddi véi
cac doi tuong, su kién trén cac trang mang xa hoi, con hanh vi tap thé c6 thé quan sat
duoc khi mot nhom ngudi ding 6 cing biéu hién. Hanh vi ¢4 nhan duoc [147] [154]
va [104] dé xuét theo ba nhém 14 hanh vi gitta nguoi ding véi nguoi dung (user-user
behavior), hanh vi giita ngudi dung véi cac thuc thé (user-entity behavior) va hanh

vi gitra ngudi dung voi cac cong dong (user-community behavior):
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e Hanh vi thé hién gitra ngudi ding véi ngudi dung (user-user): Day 1a hanh
vi thé hién su tuong tic qua lai, hodc méi lién quan giira hai ngudi dung
trén mot mang xa hoi, chéng han nhu tré thanh ban cia nhau, cung theo doi
14n nhau, danh diu tén nhau trong cac bai viét;

e Hanh vi cia nguoi dung véi cac d6i tuong (thuc thé) trén mot mang xa hoi
(user-entity): Pay 1a dang hanh vi thé hién hanh dong, thai d6 cua ngudi
dung trén mang x3 hoi ching han nhu tao ra mot ndi dung trén trang mang
xa hoi, thich mot ndi dung nao do6, nhu 1a bai viét, hinh anh, binh luan vé
nd1 dung mat bai viét hodc thé hién cam x(c véi mot bai viét trén trang
mang xa hoi;

e  Hanh vi cia ngudi dung v6i cong dong (user-community): Day 1a dang hanh
vi nguoi dung thé hién véi cong dong nhu tham gia, roi bé mot nhém trén

mang xa hdi, theo doi mot nhém, binh luén ndi dung trong nhém, ...

Hanh vi tap thé dugc xem xét bao gém viéc phan tich cac cad nhan thé hién hanh
vi mét cach doc 1ap, hodc bang cach phan tich cac ca nhan thé hién hanh vi tap thé
nhu mot nhém. Hanh vi tdp thé thuong duoc nghién ctru trong cac nhom, cic cong

dong trén cac mang xa hoi.

user-entity
\

user-user

user-community

="

Hinh 4.1: Cac loai hanh vi ca nhan trén mang xa héi

Nguén (Huan Liu va Zafarani Reza, (2013) [65])
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Cac nghién ctru v€ hanh vi cua nguoi dung trén cac mang xa hoi cé thé chia

thanh hai nhém dugc tom tit nhu trong Hinh 4.2 bao gdm:

Cac nghién ctru vé cac hanh vi c6 tinh chét ban ning, ¢d dinh do cic mang
xd hoi cung cap (persistent behavior). Nhém nay thuong nghién ctu va
phan tich hanh vi ngudi dung duya trén cau tric thong tin nguoi ding cua
mang xa hoi nhu dya trén cAu trac mang theo dd thi hodc md ta, cac bai toan
nghién ctru 12 so sanh, tinh toan cac mo-dun, tinh chat cac két ndi trong
mang, sy gén két cac thuc thé, ... hodc nghién ctru, phan tich dya trén ndi
dung do nguoi dung tao ra trén mang xa hdi nhu céc bai dang, cac thong
bao, cac binh ludn, cac hanh vi khdc ma nguoi dung thé hién.

Céc nghién ctru vé cac hanh vi khong ¢ dinh, thay d6i thudng xuyén, khong
thuong xuyén (non- persistent behavior. Nhom nay thuong nghién ctru,
phan tich dua trén cac hanh vi tiém an dya trén dit liéu lich st ctia nguoi
dung nhu phén tich cdc mau, cac nhan dang, truy cip cac website, hanh vi
dang nhap, dang xuét cac hé théng, ... hodc 1a nghién ctru, phan tich theo

hanh vi xa hoi dé xac dinh cac quan diém (opinions mining).

Phan tich hanh vi cua nguoi
dung trén cac mang xa hoi

Hanh vi thuong xuyén Hanh vi khong thuong xuyén

3

Phan tich hanh vi dua trén
cau trac mang xa hdi

Phan tich hanh vi dua trén
ndi dung dugc tao ra

Phan tich hanh vi dua trén
dir liéu nhat ky

<

P

Phan tich hanh vi dua trén
phén tich quan diém

Hinh 4.2: Phan loai ciac nghién ctru vé hanh vi ciia ngwoi dung trén mang xa héi

Theo Mojtahedi et al. [104]
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Hanh vi c4 nhan thé hién hanh dong, thai d6 ctia nguoi dung dbi voi cac dbi
tuong, sy kién trén mang x4 hoi va hanh vi cia ngudi dung véi cong dong 1a nhimng
hanh vi duoc xem 1a ty nhién va gan v6i hanh vi trén thyc té cta nguoi dung hon ca
[61[7]1[31]1[35][83][91][104][123]. Vi vy, v6i muc tiéu phat hién cac chu dé quan
tam ciia nguoi ding theo hudng tiép can object-centric nhur da trinh bay trong céc
chuong 1, 2 va 3, luan an lga chon nghién ctru nhém hanh vi cd nhan theo hudng
phan tich cac hanh vi thuong xuyén dya trén phan tich cac ndi dung dugc tao ra cua

nguoi dung.

Theo hudng tiép can nay cta luan an, cac hanh vi ca nhan dugc nghién ciru gdm
cac hanh vi gitra nguoi dung véi cac thuc thé va cac hanh vi giita ngudi dung véi
cong dong. Theo thong ké tir [65] [91] [147] [104], va [132] thi trén mot mang x4 hoi,

cac hanh vi ciia mot nguoi dung bat ky thuong bao gom:

e Ddng badi viét (Post) trén trang cd nhédn — c6 thé dang bat cr mot suy nghi, cam
xtic, buc anh, thé hién, cac doan phim, cac trich dan, chia sé tir cac phuong tién
truyén thong x3 hoi khac, ...

e Thich (Like) thuong dugce gin voi mot ndi dung cu thé, nguoi dung c6 thé nhin
nat “Thich” khi xem mot ndi dung bai viét hodc doc mot binh luan trong mat
bai viét

e Binh lugn (Comment) dugc dua ra khi nguoi ding mudn dua ra quan diém, ¥
kién, hay nhan xét vé mot ndi dung bai viét hay mot binh luén khac trong cung
bai viét ma nguoi ding quan tam.

e Tham gia hay gia nhdp nhém (Join group) 13 khi ngudi dung thé hién sy quan
tam dén nodi dung, hoat dong hodc don gian vi ho muébn tim thay cac thong tin
vé chu dé hodc ndi dung ma nhém tao ra.

o Két ban (Add friend) voi mot ngudi nao d6 ma ngudi dung mong mudn biét
thong tin hodc trao ddi, hodc giao luu.

e Theo déi (Follow) véi mot ngudi nao d6 ma ngudi ding mong mudn, thuong
ngudi dung hay thé hién viéc theo dbi dé quan tim dén nhitng c4 nhan dic biét
trén cac mang xa hdi nhu nha van ndi tiéng, dién vién, cac nhan vat chinh tri,
cic nhan vat ndi tiéng trén mang xa hdi, cac ca nhan kiét xuat nhu Mark
Zuckerberg, Bill Gates, ...
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o Tao/tham gia cac sy kién (Event), vi¢c tao va tham gia cac su ki€n giup cho

nguoi dung thu hut sy cht y ciia nhitng ngudi dung khéac trén mang xa hoi, viéc

tham gia céac sy kién thé hi€n quan tdm ctia nguoi dung dén ndi dung cia cac su

kién do

e Ddnh ddu (Tag) 13 danh ddu mot hodc mot s6 ngudi dung, mot hodc mot sé noi

dung, mot hodc mot s6 dia di€m, ... lién quan dén bai dang cua nguoi dung, hodc

ndi dung can quan tdm trén cdc mang xa hdi

e Chia sé (Share) mdt bai viét trén trang c4 nhan 14 thé hién quan tim cua ngudi

dung d6 dén ndi dung cua bai viét co thé trén trang mang xa hoi do, hoac trén

cac phuong tién truyén thong xi hoi khac.

4.1.2. Phat hién quan tam cua ngwoi dung dwa trén hanh vi

Bai toan phat hién quan tdm cta nguodi dung dya trén phan tich cac hanh vi cta

nguoi dung thuong lya chon nghién ctru cac hanh vi nhu: hanh vi dang bai [3] [5]
[35] [56] [57] [63] [87] [167], hanh vi danh dau [2] [4] [7] [125] [145] [151], hanh vi
chia sé lai [143] [154] [122] [24] [35] hanh vi thich va thé hién cam xtic [40] [126]
[129] [152], va c4c hanh vi tham gia nhom [124] [150], ...

Céc nghién ctru phat hién quan tim ngudi dung dua trén cac hanh vi ¢ thé tém

tit ngan gon nhu trong Bang 4.1.

Bang 4.1. Tém tit cac nghién ciru phat hién quan tAm tir hanh vi nguwoi ding

[4]

STT | Nghién ciru | Hanh vi | Phwong phap va céch tiép cin Phuwong
phéan thire
tich danh gia
1 R.Chinnaiyan | Hanh vi | - Khai thac ndi dung cac bai ding dya trén | Thong ké
et al. | truy cp | lich st truy cap cua nguoi dung dé phat hién | cac cha dé
IJASCSE’15 vao log | cac chu dé quan tim cua nguoi ding
[116] files - Phuong phép loc mau dya trén noi dung
thong tin
2 A. Gattani et al. | Hanh vi | - Phan tich cac tir khoa trong thé danh dag, sir | Panh  gia
VLDB’2013 danh diu | dung mang tri thirc dé phén tich dua trén

do chinh
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- Dya trén 23 tir khoa 1a tén cua cac chu dé | xac do

dé dbi sanh, su dung dbi sanh theo cdp | nhay vaFl1

(string, KB node) sau d6 cho diém
Basit Shahzad | Hanh vi | - Phan tich ndi dung cac tweets trén mang | Danh gia
et al. ‘| dang bai | Tweetter, sau d6 phan tach thanh hai nhém 1a | dua trén
IDD’2017 [23] tich cuc va tiéu cuc. Bo hét cac tweets tiéu | thong ké

cuc va st dung SVM dé phan loai
Carine Hanh vi | - Phan tich dua trén quan sat dinh luong banh gia
Mukamakuza cho diém | - Str dung phuong phap loc cong tac két hop | dya trén P-
et al. | cac  san | phan loai value
WIM’2018 pham
[32]
F.Chao et al. | Hanh vi | - Phan tich ni dung trong bai dang va ngir | P§ chinh
APSIPA’2016 | dang canh dang bai Xac
[50] - Str dung m6 hinh Drichle roi rac (DLDA)

cho cac d6i twong voi 64 dic trung cho céac

dbi tuong dd hoa va 6 mau cho hinh anh. Vin

ban dung thi tur
Hossen et al. | Hanh vi | - Phan tich ndi dung cac tweets khi nguoi | Panh  gia
IJCSIT 2018 déng dung dang trén Twitter bang phan
[63] - So sanh giita danh sach chu dé c6 sin véi | loai

ndi dung cac tweets
Jeongin Kim et | Hanh vi | - Phan tich dya trén thong ké s6 lugng cac | Panh gia
la. thich hanh vi thich va théng ké cac danh tir tim | bang
IJSEIA’2013 dugc trong bai ding da dugc nguoi ding | thong ké
[77] thich

- Dung phuong phap théng ké va tinh trong

s6 bang TF.IDF
Manel Hanh vi | - Phan tich c4c thé danh d4u va trich chon ndi | St dung
Mezghani et al. | danh ddu | dung cua céc thé danh dau do chinh
ICEIS’2014 - So sanh @6 tuong tu dua trén WordNet ctia | xac trung
[99] cac thé binh
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9 Diana Palsetia | Hanh vi | - Phan tich hanh vi binh luén trong cac cong | Panh gia
et al. | gia nhdp | ddng dé phat hién quan tim theo  do
KDD’2012 cong - Str dung d6 do tuong tu theo khoang cach | chinh xac
[111] ddng

10 Sengkey C.H et | Hanh vi | - Phan tich ndi dung bai dang dugc chia sé | Panh gia
al. ICNCC’16 | chia sé hoac theo doi trén Twitter dwa trén
[122] - Phan loai va xtr 1y theo LDA va cho diém | 46 chinh

dua trén do tuong ty Xac

11 ShengBin et al. | Hanh vi | - Phén tich va thong ké cac danh du banh gia
IJHIT’2016 danh ddu | - So sanh va udc lugng dya trén TF.IDF dua trén
[125] dd chinh

Xac

12 Tingting Wang | Hanh vi | - Phan tich ndi dung cac bai chia sé banh gia
et al. | chia sé - St dung d6 do tuong tu b?ing do
PAKDD’2013 chinh xac
[143]

13 | Xin Li et al. | Hanh vi | - Phan tich va thong ké cac danh dau Danh gia
WWW’08 danh ddu | - So sanh va udc lugng dua trén TF.IDF dua trén
[145] d6 chinh

Xac

14 Yin Dawei et | Hanh vi | - Phan tich cic binh luan va cac danh dau banh gia
al. binh luan | - S& dyng m6 hinh phan tich nhan td va mang | dya trén
WSDM’2013 va danh | Bayes do chinh
[151] dau X4c

15 Yoad Hanh vi | - Phan tich cac bai viét ma nguoi dung da thé | Panh  gia
Lewenberg et thé hién | hién cam xuc, xac dinh mbi quan hé gittandi | dua trén
al. IEEE’2015 | camxuc | dung bai viét va cam xuc do chinh
[152] - Panh gi4 d6 quan tim bang thuc nghiém Xac

Tir cac nghién ctru trong Bang 4.1 cho thay rang, hdu hét cac phén tich vé hanh

vi cia nguoi dung déu di vao phan tich cac ndi dung van ban cuia cac bai viet, cac thé

danh diu, cac binh luan, cic ndi dung bai viét di thich. Trong luan 4n tap trung dé

xuat mot cach biéu dién nguoi dung dua trén cac hanh vi ¢6 thé phan tich dugc nham

phat hién cac chu dé quan tim cua ngudi dung dua trén phan tich dir liéu vén ban.
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4.1.3. Nhém hay cong dong ngwoi ding trén mang xi hji

Trén cac mang x3 hoi, nhém hay cong dong thong thudng c6 mét tén goi, mot
doan vin ban dé mé ta va duoc phan chia thanh nhiéu kiéu nhu hoc tap, giai tri, buon
ban, ... Vi vay, luan an dinh nghia mét nhém hay cong déng trén mang xa hoi nhu
sau:

Dinh nghia 4.1:

Mot nhém hay mét céng dong g; € G trén mang xd hoi N, dwoe ddic trung boi
ba dac trung : g; = {name;, sty;, des;}. Trong do:

- name; la tén (name) ciia nhom g;,

- sty; la kiéu (style) ciia nhém g;

- des; la mé ta (description) vé nhém g;.

Bang 4.2. M¢t nhom trén mang xa h¢i Facebook.com

Tén nhém | Freecycle Vietnam - Noi cho ting d6 hoan toan mién phi

https://www.facebook.com/groups/freecyclevn/?ref=group header

Kiéu Téng quat, chung

Mo ta Freecycle Vietnam la noi cho, tdng va tim kiém céc loai dd cii, méi hoan
toan mién phi. Néu ban c6 mén d6 nio ban khong can nhung lai c6 gia
tri st dung ddi voi nguoi khéc, hdy cho tang mon dd cta ban tai
Freecycle Vietnam dé mot ai d6 c6 thé dung no, thay vi ban vt n6 di
hay cir dé luu citu v6 ich rdi s& hao mon hong héc theo thdi gian. Nhu
vay la ban da gitip do mot duoc mot ai d6 dang rat can mén dd nhu cua
ban. Ban ciing s& gitp xa hoi tranh lang phi tién bac va tai nguyén thién
nhién. Ban da bao v€é moi truong mdt cach thiét thuc nhat. Va cudi cung
nhung khong kém phéan quan trong, ban da tang chinh ban mot niém vui
nho nho khi cho di mét cach hiru ich. Nguoc lai, néu ban dang cAn mon
dd nao d6 thi thay vi ngay lap tirc mua nd, ban c6 thé tim kiém trén

Freecycle Vietnam biét dau c6 mon do6 ban can, vira ti€t kiém chi phi,

vua tranh lang phi chung.
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Trong Bang 4.2 minh hoa mot nhém hay mot cong dong trén mang xa hoi
Facebook. Nhom c6 tén 1a: “Freecycle Vietnam - Noi cho ting dé hoan toan mién
phi”’, kiéu nhém 1a: “Téng qudr’ hay “Chung”, va md ta nhom 1a doan vin ban:
“Freecycle Vietnam la noi cho, tang va tim kiém cdc loai do cii, méi hoan todn
mién phi. Néu ban c6 mén dé nao ban khéng can nhung lai cé gid tri sir dung doi
Vvé&i nguwoi khdc, hdy cho tang mén do cia ban tai Freecycle Vietnam dé mét ai do
c6 thé ding né, thay vi ban viet né di hay cir dé lwu citu vé ich réi sé hao mon hong
héc theo thoi gian. Nhw vdy la ban da gitip do mét dwege mét ai d6 dang rat can
mén do nhw ciia ban. Ban ciing sé gitip xd hdi tranh lang phi tién bac va tai nguyén

thién nhién ... vira tranh lang phi chung.”

Khi mét nguoi dung tham gia mot nhém hay mot cong dong thi hanh vi nay
duoc coi 1a hanh dong cta ca nhan ngudi dung véi cong ddng, co thé dua trén hanh

vi nay d€ dua ra cac phan tich vé€ hanh vi cia nguo1 dung trén mang xa hoi.

4.2. MO HINH NGUOI DUNG THEO HANH VI

Nhu d3 dé cap vao cudi Chuong 3, mé hinh biéu dién ngudi dung dua trén bai
viét mé rong c6 nam dac trung da cai thién dugc hiéu qua cua bai toan phat hién
nguoi dung trén cac mang xa hoi nhung van chwa bao gdm dugc kha nhiéu hanh vi
nhu dang bai viét, thich bai viét, chia sé bai viét... Muc tiéu cia ludn 4n 1a dé& xuit
mot cach biéu dién nguoi ding trén cac mang xa hoi mot cach tong quat dé co thé
phan tich va tmg dung trong nhiéu bai toan khac nhau, trong d6 dic biét nhat 1a bai
toan phat hién quan tdm cua nguoi dung. Vi vay, trong muc nay, luén an dé xuit mé

hinh nguoi dung dua trén cac hanh vi.

4.2.1. Mé hinh biéu dién ngwoi diing

Trong muc nay, ludn an dé xuat mot mo hinh bi€u dién nguoi dung qua hanh vi
ma ho thé hién trén mang xa hoi. Moi nguoi dung bi€u dién thong qua cac hanh vi la
dang va chia s¢é bai viét, hanh vi binh ludn trong bai viét, hanh vi thich bai viét va

hanh vi gia nhap nhém. Hanh vi chia sé bai viét dugc ludn an xem nhu hanh vi dang
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bai, vi bai viét duge chia sé duoc luan an phan tich va tinh todn nhu bai viét trong
hanh vi dang. Tuwong tu, hanh vi binh luin trong bai viét dugc tich hop vao ndi dung
ctia hanh vi ding bai d6 hodc chia sé bai viét. Nhu vy, mdi ngudi dung cé thé biéu
din téng quat dua trén ba hanh vi chinh 13 ding bai viét, thich bai viét va gia nhip
nhom trén cac mang xa hoi. Trude khi mo ta va dé xuat mo hinh biéu dién nguoi ding

dua trén cac hanh vi, luan an dinh nghia cac hanh vi nhu sau:
Dinh nghia 4.2:

Trong mang xa hoi N =< U, E, G, B >, tap cac hanh vi cua nguoi dung B trén

mang xd hoi dang xem xét bao gom:

P = {post;} tdp hanh vi dang/chia sé (post) bai viét trén mang xa héi N ciia

nguoi dung, p; la ki hiéu hanh vi dang bai i trong tap P.

- L = {like;} tdp hanh vi thich (like) bai viét trén mang xd héi N, 1; 1a ki hiéu
hanh vi thich bai viét i trong tdp L.

- C = {comt;} tdp cdc binh ludn cia nguoi ding trong bdi viét trén mang xd
hoi do, c; la ki hiéu binh ludn thir i trong tdp C

- ] = {join;} tdp cdc hanh vi gia nhdp nhém hay céng dong nguoi dimg trén

mang xa hoi do, j; la ki hiéu hanh vi gia nhap nhom thw i trong tap J

Mbi ngueoi dimg u; khi biéu dién theo cdc hanh vi sé la mét b bon nhw sau:

u; =< P, L;,C,J; >
Dinh nghia 4.3:
P la hanh vi dang bai viét (Post an entry). Theo d6, nguoi ding u; € U ding
bai viét ej € E trén mang xa hoi N duoc xdac dinh boi mot anh xa:

fposte: U X E = {0,1}, xdc dinh nhw sau:

| €E

fpost (ui; e]') = 1néu U; déng bai viét e
fpost(ui, ej) = 0 néu u; khong dang bai viéte; € E

Dinh nghia 4.4:
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L 1a hanh vi thich bai viét (Like an entry). Theo do, ngueoi dimg u; € U thich bai

viét ej € E trén mang xa hoi N duwoc xac dinh boi mot anh xa.
fiike: U X E = {0,1}, xdc dinh nhw sau:

frike (ui,ej) = 1néuu,; thich bai viéte; € E
flike (ui, ej) = 0 néu u; khong thich bai viét ej EE

Dinh nghia 4.5:

Tdp cdc bai viét ciia ngwoi ding u; € U da diang/chia sé trén mang xd héi N
dwoc dinh nghia nhuw sau: EipOSt ={e EE |V, fpost(ui, ej) = 1}

Tdp cdc bai viét ej € E ma nguoi dung u; € U da thich trén mang xa hoi N
duoc dinh nghia nhuw sau: E'*® = {e; € E |V}, fike (w;, ej) = 1}
Dinh nghia 4.6:

C la hanh vi binh ludn trong bai viét (Comment in an entry). Theo dé, nguoi
dung u; € U binh luan trong bai viét ej € E tréen mang xa hoi N duwoc xac dinh boi

mot anh xa:
feome:U X E — {0,1}, xdc dinh nhu sau:

{fcomt (w;, ej) = 1néuu; binh lugn trong bai viéte; € E
fcomt(ui, ej) = 0 néu u; khéng binh lugn trong bai viét ej EE
Dinh nghia 4.7:

J la hanh vi tham gia nhém/céng dong (Join a group/page). Theo d6, nguoi
dung w; tham gia vao nhém g; duoc xdac dinh boi mot anh xa: figm: U X G - {0,1},
xdc dinh nhw sau:

{fjoin(ui,gj) = 1néu u; c6 tham gia vao nhém g; € G
fioin (ui,gj) = 0 néu u; khong tham gia vao nhém g; € ¢
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Dinh nghia 4.8:
Tdp cdc nhém/céng dong ma nguoi dimg u; € U dd tham gia trén mang xd hoi

N dwoc Pinh nghia nhu sau: Gijom = {9k € G |k, fjoin(ui, gx) = 1}

Theo Pinh nghia 4.2, mdi ngudi dung dugc biéu dién boi ba hanh vi 1a dang bai

viet, thich bai viét, va tham gia vao nhém hodc cong dong trén mang xa hdi.

e Hanh vi ding (post) bai viét e; € E clia mot nguoi dung u; € U trén mang
xa hoi IV, ky hi¢u 1a: post;, 1a hanh vi dang mot suy nghi, cam xuc, buc
anh, cac doan phim, cac trich din cua chinh nguoi dung tao ra 1én trang ca
nhan cua nguoi dung do.

e Hanh vi chia sé mét bai viét ciing duoc duge xép vao hanh vi dang bai viét
bdi vi viée chia sé chinh 1a hanh vi dang lai mét bai viét, mot ndi dung nao
d6 tir chinh mang x3 hoi d6 hodc cac phuong tién truyén théng xa hoi khac
1én trén trang ca nhan cta nguoi dung, hodc sao chép c6 ngudn gde bai viét
cua nguoi dung khac dang 1én trang cia ho.

e Hanh vi thich (like) bai viét e; € E clia mot ngudi dung u; € U trén mang
xa hoi IV, ky hi¢u la: like;, 1a hanh vi kich chudt vao nut “thich” cia mot
bai viét trén mang xa hoi V. Nguoi dung ¢ thé nhan nat “thich” khi xem
mot bai viét, doc mot binh luin trong bai viét, hodc doc mot ndi dung duogc
chia sé lai tir tai khoan ctia nguoi dung khac. Thong thuong, khi ngudi dung
nhan nat “thich” da gian tiép chi ra rang, ngudi dung da thé hién mot phan
hdi hay mot quan tam tich cuc dén ndi dung hodc cha dé thé hién trong bai
viét ma ho dang quan tam, hodc doi tuong ma ho quan tam.

e Hanh vi binh ludn trong bai viét (comment): Néu ngudi dung binh luan
trong bai viét d3 dang hodc chia sé ciia ngudi dung e; € E cua mot ngudi
dung u; € U trén mang xi hoi N, ky hiéu 1a: comt;, 1a hanh vi dé lai mot
binh luan 1a van ban trong mét bai viét trén mang xa hoi V. Binh luén cua
ngudi dung dugce tinh 13 mot doan vin ban va thé hién thai d6 dong y (tich

cuc), hoic khong dong v (khong tich cuc hay tiéu cuc), hodc trung lap



127

(khong dong ¥ ciing khong phan d6i) cua ngudi dung d6i véi bai viét da
duogc dang hodc da duoc chia sé.

o  Hanh vi tham gia hay gia nhdp nhom (join group) g; € G clia mot nguoi
dung u; € U trén mang xa hoi IV, ky hi€u la: join;, 1a hanh vi ma nguoi
dung tham gia vao mot nhom hay cong ddng trén mang xa hoi. Viéc tham
gia vao nhom hay cong ddng trén mang xa hoi N cho thay nguoi dung thé
hién su quan tdm dén nodi dung, hoat dong hodc don gian vi ngudi ding
mudn tim thiy cac thong tin vé chil dé hoic ndi dung ma cac nhom hay cong
ddng d6 mang lai. Viéc tham gia mot nhom, thich mot nhém hoic theo ddi
mot nhdm trén cac trang mang x3 hoi thé hién xu hudng va quan tdm cua

nguodi dung trén mang xa hdi ctia nguodi dung.
Khi d6 mdi ngudi dung u; duoc biéu dién dya trén cac hanh vi:

u; =< P, L;, C;,J; > = {post;, like;, comt;, join; }|u; € U 4.1)

4.2.2. Biéu dién mé hinh ngwoi diing bang véc to trong sé

Dua trén cong thirc (4.1), luan an thyc hién tinh toan va biéu dién cac gia tri cho
cac hanh vi ciia ngudi ding duya trén cac vécto co trong sé theo khong gian bai viét
va khong gian cac nhom tham gia.
a. Tinh gia tri cho cac hanh vi

Céc hanh vi dugc xem xét tinh toan 13 hanh vi dang bai viét, hanh vi thich bai
viét, hanh vi binh luan trong bai viét va hanh vi gia nhap nhom trén mang xa hoi.
- Gid tri ciia hanh vi dang bai viét

Gia tri ctia hanh vi dang bai viét ciia nguoi dung u; € U trén mang xa hoi N
duoc xac dinh bang tap cac bai viét dd ding va di chia sé cua ngudi dung, ky hiéu 1a
Eip >t € E trén mang xa hoi V' theo Pinh nghia 4.3.

MJi bai viét duge biéu dién dya trén nam dic trung theo Pinh nghia 3.1 va cong

thirc (3.7) 6 Chuong 3.
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Gia st u; € U c6 n bai viét d3 ding va chia sé ElpOSt = {e;1,€j2,--€in} € E trén
mang xa hdi IV, khi d6 gia tri cia hanh vi dang bai viét cua nguoi dung u; dugc tinh
vécto p; ¢6 n thanh phan, mdi thanh phan chinh 13 vécto trong s cta bai viét dd ding,
da chia sé twong tng trong E} st dugc tinh theo cong thuce (3.7)

Uipost = POSt; = P; = (€41, €2, .. €in) 4.2)
- Gid tri ctia hanh vi thich bai viét

Tuong ty voi hanh vi ding, gia tri ctia hanh vi thich bai viét cta nguoi dung

u; € U trén mang xa hoi V' duoc xac dinh bang tap cic bai viét da thich cia ngudi

dung E'™*¢ € E trén mang xa hoi IV theo Dinh nghia 4.4.

MGdi bai viét duoc biéu dién dua trén ndm dic trung theo Dinh nghia 3.1 va cong

thire (3.7) & Chuong 3.

Gia str u; € U ¢6 m bai viét da thich E'*¢ = {e;;, e;5,..€;m} € E trén mang xa
hoi IV, khi do6 gia tri cia hanh vi thich cac bai viét cia ngudi dung u; dugc dugce tinh
vécto I; co m thanh phan, mdi thanh phan chinh 13 vécto trong so cua céac bai viét da

thich twong mg trong E'**¢ dugc tinh theo cong thire (3.7)
Ujike = like; = 1; = (€41, €42, .- €jm) (4.3)
- Gid tri cua hanh vi binh ludn trong bai viét

Mot s6 nguoi dung co thé binh luan hodc thich mét vai binh ludn ma céc nguoi
dung khac da dang hoac chia sé. Trong truong hop nay, luan an uéc lugng dya trén

cac nguyén tac duoi day:

e Néu nguoi dung u; khong binh luan trong bai viét e, € E thi bai viét d6 khong
duogc xét trong luan an.

e Néu nguoi dung u; c6 binh luan trong bai viét e, € E thi gia tri cta binh luin
s€ duoc tinh vo1 gié tri 1a tich cuc, ti€u cuc, hoac trung lap. Néu trong mot bai
viét ma nguoi dung u; thyc hién nhiéu binh luan thi luin 4n chi xét cac binh

luan c¢6 quan diém tich cuc, hodc quan diém ti€u cuc con quan di€ém trung lap
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s& bi loai bo hay khong duoc tinh. Khi d6 bai viét ¢6 binh luin cia nguoi dung

s& dugc dua vao danh sach cac bai viét co binh ludn dé xét.

Tuong ty voi hanh vi ddng, gia tri cta hanh vi binh ludn trong bai viét ciia ngudi
dung u; € U trén mang xa hoi IV duoc xac dinh bang tp cac bai viét da co binh ludn
ctia nguoi dung Ef°™ € E trén mang xa hdi V' theo Dinh nghia 4.4.

Gié str u; € U ¢ p bai viét da thyc hién binh luan EFO™

= {ei, €2, 01p} EE
trén mang xa hoi IV, khi d6 gia tri cua hanh vi binh luan trong cac bai viét cua nguoi
dung u; dugc dugc tinh vécto ¢; c6 p thanh phan, mdi thanh phan chinh 13 vécto trong

sO clia cac bai viét da binh luan twong ung trong EF°™ dugc tinh theo cong thire (3.7)
Uicomt = comt; = ¢; = (eil, €i2,.. eip) (44)
- Gid tri cua hanh vi gia nhdp mot nhom trén mang xa hoi

Hanh vi gia nhdp mot nhém g; € Gij o trén mang xa hoi Ncia nguoi dung
duoc xac dinh dya trén Dinh nghia 4.7 va Dinh nghia 4.8, dé xét hanh vi gia nhap
nhom thi xét va phan tich tdp cdc nhom da tham gia cia nguoi dung.

join
G;

Ky hiéu 13: w4 = join; = G/°™ trong do, = {g;|Vi} mdi nhom duoc

biéu dién boi ba dic trung g; = {name;, sty;, des;} € G.

Céch xac dinh gié tri cho cac g; dua trén Dinh nghia 2.1, toan b ba dac trung
clia nhom gdm tén, md ta va thé loai dugc dwa vao khéng gian cac nhoém G. Tu do,
mdi nhom dugce biéu dién boi mot véc to trong sd nhu sau.

Cho mot tap cac nhom G. = {gq, gz, -, Jp}. maoi mét nhém dwoc biéu dién bang
mot tap cdc thudt ngiv 9; = {d;y, d;y, .. dip, }. Goi q la cac tr vung khac nhau timg doi
mot trong khong gian G . Khi do, moi g; dwoce biéu dién béi mét vécto cé q chiéu:

gi= (Wil, Wi, - - Wiq) trong khong gian G. Nhu vay, hanh vi gia nhdp mot nhom:

Uijoin = JOIN; = j; = (91,92 - 9p) (4.5)
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Nhu vay, mdi nguoi dung u; trén mang xa hoi duoc biéu dién bang mot vécto

dura trén cac hanh vi ¢6 cac thanh phan nhu sau:
u; = (PoliciJi) (4.0)

Trong d6, p;, l;, ¢; j; 1an luot duoc tinh dya trén cac cong thirc (4.2), (4.3), (4.4)
va (4.5) chiéu ctia p; bang tip tit ca cac tir vung cla cac bai viét ma ngudi dung da
dang hoic chia sé, chiéu cua I; bang tap tat ca cac tir vung cua cac bai viét ma ngudi
dung da thich, chiéu cta c; bang tap tit ca cac tir vung cua cac bai viét da duoc nguoi
dung binh luan c6 gia tri khong trung 1ap, chiéu cua j; bang tap tit ca cac tir vung
xuét hién trong cac nhém ma ngudi ding da tham gia.

N6i cach khac co thé biéu dién nguoi dung dua trén cac hanh vi nhu sau:

t
fEipos =p; = (ei1, €12, i),

like _ 1 _

Ei"™ =1; = (e;1,€i2,..€im),
comt __ —_

E; =c¢; = (ej1,€i2,.. €51,

=Ji= (gilrgizr > gip)

u; = (post;, like;, comt;, join;) = J

join
Gi

4.7)

4.2.3. D¢ twong tw giita hai ngwoi dung theo hanh vi

Trong muyc nay, luan an dé xuit mot cach thirc phan nhom ngudi dung theo do
do twong ty dwa trén mé hinh biéu dién ngudi dung theo hanh vi. M6 hinh udc luong
duoc tinh toan dya trén d0 twong ty trén ting hanh vi, sau dé tich hop cé trong s6 dé
thu dugc d6 twong tu ciia cac cip nguoi dung theo hanh vi. Luan 4n tién hanh phan
loai nguoi dung theo cac mirc do twong ty dé chia thanh cac nhom. Két qua nay duoc
dung dé so sanh véi viéc phan loai ngudi dung theo cac chu dé quan tim dua trén
hanh vi, @& xem xét mdi trong quan giita cac ngudi dung va cac chii ¢ ma ho quan

tam c6 lién quan dén nhau hay khong?
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a. Mb hinh wéc lwong tong quat

Gia st ¢6 hai nguoi dung u; va uy, trén mang xa hdi N, do do tuong tu cua hai
ngudi diung theo hanh vi dugc luan an tinh bang tich hop c6 trong sé do do tuong ty
trén cac hanh vi cia nguoi dung trén mang xa hoi N, duoc tinh theo cong thuc (4.8)

nhu sau:
Sheha (ui' uk) = Wpost * Spost (ui: uk) + Wiike * Siike (ui' uk)

+Wcomt * Scomt (ui' uk) + Wjoin * Sjoin (ui: uk)

(4.8)
Trong do:

- Wpost» Wiike» Weomtr Wjoins 1an luot 13 trong sb cua hanh vi ding/ chia sé
bai viét, hanh vi thich bai viét, hanh vi binh luan trong bai viét va hanh
vi tham gia mot nhoém trén mang xa hoi, va chung thoéa man diéu kién:
Wpost T Wiike T Weomt + Wjoin = 1

- s, (u;,uy) 1a d6 tuong tu trén tirng hanh vi cta hai nguoi dung u;, uy.

b. D twong tu trén tirng hanh vi
e Do tuwong tu dua trén hanh vi dang bai viét: Do tuong ty trén hanh vi

dang/chia sé bai viét cta hai nguoi dung duoc tinh bang do twong tu giita

hai tap bai da dang cua hai nguoi dung tuong ing trén mang xa hoi N.

Gia str ¢6 hai nguoi dung u; va u; trén mang xa héi N, voi u;, u, € U va

Eip ost. E,f ek turong tng 13 hai tip cac bai viét d3 ding cua hai nguoi

dung u; va u;. Khi do, dé tuong tu cia hai nguoi dung u; va u;, theo hanh

vi dang/chia sé bai viét trén mang xa hoi duoc tinh dya trén cong thirc theo

cong thirc (4.9) nhu sau:
Spost (Ui, Uy) = sim(EfOSt,E,fOSt) = sim(p; , Px) (4.9)

Trong d6, p; , P 14 hai vécto twong tng ciia hai tap bai viét EP®*, EP*S,

dugc tinh theo cong thirc 4.2, sim(p; , py) duoc tinh theo céng thirc (3.15)
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e D¢ twong ty dwa trén hanh vi thich bai viét: Gia st ¢6 hai nguoi dung u; va
U, trén mang xa hoi NV, voi u;,u, € U va E}'*¢, Elk¢ € E tuong ung 1a
hai tap cac bai viét da thich cua hai nguoi dung u; va uy. Khi @6, do tuong
tur ctia hai ngudi dung u; va uy, theo hanh vi thich bai viét trén mang xa hoi

duoc tinh dya trén cong thirc (4.10) nhu sau:

Sike (Ui, Ug) = Sim(Eilike,E;l(ike) = sim(l;, 1) (4.10)

Trong d6, 1;, 1, 1a hai vécto tuong Ung cua hai tap bai viét Elke, Elike

dugc tinh theo cong thirc 4.2, sim(l;, ;) dugc tinh theo cong thirc (3.15)

e D¢ twong tir dwa trén hanh vi binh ludn trong bai viét: Goi Ezl;osi va E,iwga
lan luogt 13 tap hop cac bai viét ¢ gia tri tich cuc va bai viét co gid tri tiéu
cuc ctia ngudi dung u’. Goi E;fosi va EXo0a lan luot 1a tap hop cac bai viét
c6 gia tri tich cuc va bai viét co gid tri tiéu cuc ciia ngudi dung u®. Pé xac
dinh d6 twong tu hanh vi thich binh luan cta ngudi dung u' va u* luan an
sir dung cac gia thiét sau day:

o Néu cé cang nhiéu hai bo E;'mi va E;fosi gidng nhau thi d6 tuong

ty hanh vi binh luan cua nguoi dung u® va u®

cang cao.
o Néuco cang nhiéu hai bd Ej,qva EX, 5, giéng nhau thi do twong
ty hanh vi binh luan cia nguoi dung u! va u* cang cao.
o Néu co cang it hai bd EL,;va EX,;, giong nhau thi d6 tuong tw
hanh vi binh luan cua ngudi dung u' va u¥ cang cao.
o Néu c6 cang it hai bd EX,; va EL,;, giong nhau thi d¢ tuong tw
hanh vi binh luan cua ngudi dung u' va u* cang cao.
Dit {Sl = Sim(Ezl:aosi' Ezlacosi) + Sim(ETil.ega' Erlfega)
(82 = sim(E} 51 EXega) + Sim(Elega Exosi)
Khi do, d6 tuong tu vé hanh vi binh luan cua ngudi dung u' va uf duogc
dinh nghia bang cong thirc sau:

SiMcome (U;, Ug) = min (1, max(0,|S1 — S2])) (4.11)
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e Do twong tw dwa trén hanh vi gia nhdp nhom: Gia st c6 hai nguoi dung y;
\ A ~ 1AC r.e \ ~join join P

va Uy, trén mang xa hoi V', voiu;, u, €U vaG; ", G, € G tuong ung

1a hai tdp cac nhom da gia nhap cua hai nguoi dung u; va u. b6 tuong tu

cua hai nguoi dung u; va u;, € U trén mang xa hdi V' theo hanh vi gia nhap

nhom trén mang xa hoi duoc tinh dua trén cong thic (4.12) nhu sau:
SiMgin (U, Uy) = sim(GijOin, G,gom) = sim(j;,ji) (4.12)

Trong do, j; , jx 1a hai vécto tuong irng cua hai tdp nhém Gij om. G,{Oin, duoc

tinh theo cong thirc 4.4, sim(j; , j,) duoc tinh theo cong thirc (3.15)

Nhu vay dua trén cong thic (4.8) két hop cac cong thic (4.9), (4.10) va (4.11)
cung trong sb ctia cac hanh vi, c6 thé thiy ring do twong tu gitta hai ngudi dung u;
va u;, € U theo cac hanh vi trén mang xa hoi ndm trong khoang don vi [0,1]. Dé xé4c
dinh b trong s6 cho ting hanh vi trén mang x4 hoi 4p dung trong tinh toan va xt 1y,

luan an thyc hién mét thuc nghiém dé thuc hién tim bo trong ) trong muc 4.4.
4.3. QUAN TAM CUA NGUOI DUNG THEO MO HINH HANH VI

4.3.1. Biéu dién mé hinh hanh vi ngwoi ding theo khéng gian chii dé

Trong muc ndy, ludn 4n trinh bay cach thirc xac dinh d6 quan tim cac cha dé
ctia ngudi dung dua trén cac hanh vi. Dé udc lugng mic do quan tim ctia ngudi dung
theo hanh vi, luén an thuc hién moé hinh hoéa céc hanh vi cia nguoi dung theo khong
gian cac chu dé trén mang x3 hoi, sau d6 uéc lwong mirc d6 lién quan giira cac hanh
vi voi cac chi dé dé xac dinh mirc d6 quan tim ciia nguoi dung.

Khi 6, gia sa rang T = {T,, T, ..., T,} la mot tap céac chu dé trén mang xa hoi
N, trong d6 mdi chu dé duogc biéu dién bﬁng mot tap céac thuat nglr hodc cac tu T; =
{ti1, tiz, s tip,} .- Nhu vy vécto trong sd cua cac bai viét duoc tinh dua trén cong
thire (2.9) , két hop cong thire (3.16) thi ¢ thé biéu dién mo hinh nguoi ding theo

hanh vi dia theo khong gian chi d& nhu sau:
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MG&i bai viét dugc xét trong hanh vi ddng, hanh vi thich, hanh vi binh luan va
mdi nhém nguoi dung di tham gia duoc biéu dién theo khong gian cac chu dé theo
cong thirc (3.16) nhu vy mdi nguoi dung s& dugc biéu dién bang:

post __ t

E; =p;* = (e1,€52,..1),
like _ pt _

Ei™ =1;" = (e, €2, €im),
comt __ t _

E; =¢;' = (ci1,€iz, .- Cig)

GijOin :jit = (gil,gin"gip)

~

(4.13)

) t . ..
Trong C_l}O,e{:(j = (eilj, eizj, ...,el.;(p) ,eikj = tf(til' eij) X ldf(til, El) VOl til eET

4.3.2. Xdc dinh chii dé quan tim theo hanh vi

Theo md hinh nguoi ding theo hanh vi, mdi nguoi dung u; trén mang xa hoi N
duoc biéu dién thong qua ba hanh vi twong tng va ding bai viét, thich bai viét va gia
nhap nhém cong ddéng. Dé biéu didn ngudi dung theo cac hanh vi theo khong gian
céc chu dé, luan 4n dua trén mo hinh biéu dién nguoi dung theo bai viét dua trén chu
dé da trinh bay & Chuong 3, két hop cong thr (3.18) va (3.19) thi mé hinh hanh vi
ngudi dung theo khong gian cha dé dugce tinh nhu sau:

Gia st réng T ={T, T .., Ty} la mot tap cac chu dé trén mang xa hoi N, khi
d6, mirc d6 lién quan cta cac hanh vi dang bai viét, thich bai viét va gia nhap cia
ngudi dung u; véi cac chu dé trong T duoc tinh bang muc d6 lién quan cua cac tip
bai viét E? ost, Elike, Gij ™ i cac chu dé dang xem xét. Ky hi¢u tuwong tng la:

Uppose = (UL, uf, ., ul) (4.12)

Trong d6, mdi u¥ 1a mic do quan tAm cua ngudi ding u; dén chii dé thir k

trong tap T theo cac bai viét da ding va duoc tinh theo cong thirc (3.18)

Uie = (ul, uf, .., ub) (4.13)
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Trong d6, mdi u¥ 1a mirc 46 quan tim cia nguoi ding u; dén chi dé thu k
trong tap T theo cac bai viét da thich va dugc tinh theo cong thirc (3.18)

Uieome = (Ui, Uf, o, w)) (4.13)

Trong d6, mdi u¥ 1a mic do quan tAm cua ngudi ding u; dén chu dé thu k
trong tap T theo céc bai viét da binh luin va duogc tinh theo cong thic (3.18)

join = (Ui, uf, ., up) (4.14)

u i

Trong d6, mdi u¥ 1a mirc 46 quan tim cia nguoi ding u; dén chi dé thu k
trong tp T theo cac nhom da gia nhap va duoc tinh bang muc do twong twong cia

nhom gia nhap véi chu dé k theo cong thirc (3.17)

Khi d6, mirc d§ quan tdm ctia nguodi dung u; voi cac chu deé trong I dugce tinh

theo cong thuc:
— t t t
i = Wp * Uipese T Wi * Wipige + W * Ujjoin (4.15)
Trong do, wy, w;, w; 1a trong sd cuia cac hanh vi théa min w, + w; + w;=1va
cac ut 13 cac do do mirc quan tim ciia nguoi dung dén cac chu dé trong tap 7.
4.3.3. Pj twong tw quan tim ciia nguwoi diing theo chii dé
bé udc luong do twong tu quan tdm céac chu d€ gitra hai nguoi dung u;, u; €
U trén mang xa hdi IV theo cac chu dé ¢, luan an dya trén d6 tuong tu gitra hai tap
cac hanh vi twong tmg v&i murc d6 lién quan cta cac chii dé dé tinh toan.
o s , . e an , .., . ~ t t ,
Gia st c6 hai ngudi dung u;, u; € U ¢6 hai gia tri quan tam u;, u; twong Ung
Vi cac chu dé 7.
Khi d6 dj quan tam twong tw ciia hai ngwoi ding theo hanh vi dwa trén chii dé
dwge tinh bang

SiMpe (Ui, w;) = sim(uj, uj) (4.16)
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t

Trong d6 cac u;, u; dugc tinh theo cong thire (4.15), va sim(uj, u;) duoc tinh

nhu cong thire (2.16). Tir d6 ¢6 thé thiy rang sim;,, (u;, u;) nam trong khoang [0,1].
4.4. TUONG QUAN GIUA TUONG TU NGUOI DUNG VA QUAN TAM

4.4.1. Bai todn xdc dinh twong quan giita twong tw ngwoi ding va chi dé
Quay tr¢ lai bai toan

Cho mot tap nguoi dung U trén mang xd hoi N'. Goi SimU la tdp nhitng nguoi
dung twong tw nhau duwa trén cdc hanh vi va CorrU tdp nguoi dung twong ty nhau

theo chi dé. Véi SimU € U va CorrlU € U.
Chitng minh rang: SimUNCorrU > 0

Trong Chuong 3 luin an d3 tim thiy sy trong quan d3 ting 1én khi xét trén bai
viét mo rong voi nam dac trung. Trong muc nay luan thyc hién 03 thyc nghiém chinh
dé xem xét va so sanh murc d twong quan khi biéu dién ngudi dung theo cac hanh vi

bao gom:

e Thuc nghiém udc lugng do twong tu gitra hai ngudi dung theo mo hinh hanh
vi dé tim tdp SimU

e Thuyc nghiém xé4c dinh d6 trong quan theo cac chu dé quan tim cta ngudi
dung dya trén hanh vi v6i cac chu dé dé tim tap CorrU

e Thuyc nghiém x4c dinh b trong sd tdi uu cho ba hanh vi
4.4.2. Thuc nghié¢m danh gida
a. Xay dung b¢ dir li€éu thir nghiém

Luan an xay dung bo dir li¢u thur nghi¢m béng dir liéu thuc thu dugc tr mang
x4 hoi Facebook. Bao gébm 200 ngudi dung va bo cac bai viét di ding, da thich va
cac nhom da tham gia twong trng. Hanh vi dang bai cia mot ngudi dung duoc xét trén

10 bai viét, hanh vi thich ctia ngudi dung cling dugc thyuc hién trén 10 bai viét, riéng
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hanh vi gia nhap nhom thi c6 ngudi tham gia rat nhidu nhom, c¢6 nguodi khong tham

gia nhém nao, nén dé binh quan, luan an chi xét méi ngudi dung 1a 5 nhém tham gia.
Hai bd dir li€u chinh dé thyc hién thyc nghi¢ém dugc mo ta nhu sau:

Béang 4.3. Mo ta b dir liéu thwe nghiém

B¢ dir ligu tinh d6 tuong ty | B dit li€u tinh do tuong quan
Nguoi dung (User) 200 200
Bai da dang (Entry post) 2000 2000
Bai da thich (Entry like) 2000 2000
Nhom da tham gia (Group join) | 800 800
Chu d& (Topic) 0 21
Trong sb TF.IDF TF.IDF

b. Thye nghiém xdc dinh bd trong s6 cho cac hanh vi

Dé tinh toan va dua ra bd trong sb cho cac hanh vi ctia nguoi dung trong mé
hinh dé xuat, luan an thir nghiém udc lugng do twong tu giita hai ngudi dung dya trén
mot bd mau gdm 300 miu xay dung theo khong gian bai viét va nhom tham gia. Sau
d6 tién hanh chay trén bo dit liéu theo ba budc trinh bay tiép sau day, dé khao sat bo

trong so cho cac hanh vi trong mé hinh dé xuat nhu sau:

Budc 1: Thuc hién viéc chay trén toan bd mau thir nghiém nhiéu 1an, mdi lan
chi véi 1 hanh vi ciia nguoi dung. Sau d6 tiép tuc thyuc hién chay nhiéu 1an véi to hop
2 hanh vi, sau d6 1a cac t6 hop 3 hanh vi, cudi cung 13 t6 hop gdm 4 hanh vi cta ngudi

dung.

Budc dau cho cac trong sb ¢o gia tri bang nhau, sau d6 thay d6i duwa trén két
qua thu dugc, cac to hop duoc liét ké trong Bang 4.5 14 toan bd cac td hop duoc xem

xét dé thyc nghiém.

Budc 2: Luu toan bd cac gia tri cua cac lan thir nghi¢ém, tinh d6 chinh xdc CR
va so sanh gitra cac két qua véi nhau, véi moi bd két hop cac hanh vi nay, luén an
cho chay mo hinh véi cac trong s6 bat dau véi cac gia tri bang nhau, sau do6 thay doi

cac gia tri trong s6 dé xem xé&t cac ket qua.
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Bang 4.6 trinh bay cac bo trong s6 c6 két qua phu hop nhat tir thue nghiém cho

cac hanh vi.

Budée 3: Udc lugng va tinh toan cac 1an chay nhu trong Bang 4.4 1a céc to hop

khéo sat dé chon bd trong s6 va Bang 4.6 1a két qua udc lugng dé chon bd trong )

phul hop nhat cho thyc nghiém.

Bang 4.4: Cac t6 hgp khao sat chon b§ trong 50

S6 dic | Soto T6 hop cac dic tinh
trung hop

1/4 4 Ding bai viét
Thich bai viét
Binh luan trong bai viét
Tham gia nhom

2/4 6 Ding bai viét — Thich bai viét
Ding bai viét - Binh lun trong bai viét
Ping bai viét - Tham gia nhom
Thich bai viét — Binh luan trong bai viét
Thich bai viét — Tham gia nhém
Binh luan trong bai viét — Tham gia nhém

3/4 4 Ping bai viét - Thich bai viét — Binh luén trong bai viét
Thich bai viét — Binh luan trong bai viét —~Tham gia nhom
Ding bai viét - Binh luén trong bai viét - Tham gia nhom
Ding bai viét - Thich bai viét — Tham gia nhom

4/4 1 Ding bai viét — Thich bai viét — Binh luan trong bai viét — Tham gia
nhom

Két qua dugc trinh bay trong Bdng 4.5, thir tu cic nhoém két qua dugc trinh bay

lan luot theo mirc s lwong cac hanh vi cia nguoi dung duoc két hop, dén cac bod

hanh vi duoc két hop (sap xép theo chiéu ting dan — tét dan 1én) trong mdi mic.

Gia tri trong 0 tuong tng v&1 moi hanh vi 14 trong s6 t61 vu cua hanh vi do, hai

cOt cudi cung bi€u dién s6 lugng mau ding va ti 1¢ phan tram mau dung.
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Bing 4.5: Khio sat va lira chon b trong sé wéc lwong

w3 ~
wq Wy Wy #mau
Binh
i bang | Thich Gia ding
So hanh vi luén ; Til€ (%)
bai bai nhap (Tong 300
i a trong N
viet viet .| nhom mau)
bai viét
1.00 113 37.67
1. 12 40.
Dung ¥ hanh vi 00 0 0.00
1.00 143 47.67
1.00 196 65.33
0.65 0.35 187 62.33
0.45 0.55 192 64.00
) 0.65 0.35 201 67.00
Dung 2/4 hanh vi
0.75 0.25 236 78.67
0.70 0.30 241 80.33
0.75 0.25 247 82.33
0.3 0.45 0.25 242 80.67
. 0.60 0.25 0.15 257 85.67
Dung % hanh vi
0.60 0.30 0.10 258 86.00
0.60 0.25 0.35 263 87.33
Dung 4/4 hanh vi 0.35 0.25 0.30 0.10 269 89.67
Bo t 5
o trong s 0.35 | 025 | 0.30 0.10 269 89.67
phu hop nhat

Nhu vy, néu dung 4 hanh vi nhy mé hinh dé xuét thi chi ¢6 1 bo két hop duy
nhat, bd nay cho két qua phul hop nhat véi bo trong s 1a < 0.35, 0.25, 0.30, 0.10> lan

luot twong tmg véi cac hanh vi <ddng bai viét, thich bai viét, binh ludn trong bai viét,

tham gia nhom>.

Su két hop nay ciing cho két qua t6t nhat trén bo miu duoc xay dung, voi do

chinh xac dén 89.67%. Nhin vao Bang 4.6 ciing thay rang, hanh vi ding bai viét co

trong sd cao nhit trong tat ca cac bo td hop.
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¢. Uéc lwgng dd twong tw giira hai nguoi dung theo hanh vi

¢ Kich ban thuc nghiém: Kich ban thuc nghiém xdc dinh do twong ty cua hai
nguoi dung dua trén mé hinh hanh vi duwoc thuc hién nhu sau:

Piu vao: Gom 200 ngudi dung voi 2000 bai viét ctia hanh vi dang bai, 2000 bai
ctia hanh vi thich bai viét va 800 nhém ctia hanh vi gia nhap nhom.

Piu ra: Do tuong ty giita cac cip ngudi dung theo cac hanh vi dya trén bo trong

s6 (0.6,0.25,0.15)
Thuwe hién
- Tinh gia tri va xay dung b thuit ngit cho cac dic trung cia cac bai viét va nhom
ma nguoi dung da tham gia
- Tinh vécto trong sb theo TF.IDF cho mdi dic trung cua bai viét va cic nhom
theo khong gian cua cac hanh vi
- Tinh d6 twong tu theo trén timg hanh vi va tich hop c6 trong sd
- Phan loai mtrc d¢ twong tu ctia cac cap nguodi dung theo hanh vi
Két thic
e Tham s6 diu ra: La d6 twong ty cia mdi cip nguoi dung

e Cac bwdrc thuce hién chi tiét nhu sau: Budc 1 va Buéde 2 duge thuc hién nhu trong
thuc nghiém trong muc 3.3.1 va myc 4.2.2 céc vécto twong ing dugc tinh dua trén
khong gian bai viét va nhom. Bude 3 Tinh d6 twong ty gitta cac cip bai viét dua
trén cong thirc (3.8) véi bd trong s6 ldy tir thuc nghiém ¢ muyc 3.5.2.b. Tinh do
tuong tu gitta cdc nhém theo cong thuc (4.4) va (4.10). Bude 4 Tinh d6 tuong tu

gitra cac cap nguoi dung dya trén Dinh nghia 2.7 theo cong thure (4.7) véi b trong



s6 cua cac hanh vi, sau khi phan loai theo muc do tuong tu dugc minh hoa nhu

trong Bang 4.6.

Két qua thyc nghiém thu dugc dya trén cdc muc twong tu theo khong gian bai viét

cac muc nhu sau:
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Bang 4.6: Nhom cac cap nguoi dung theo d¢ twong tw

MicO | Mike1l | Mirc2 | Mike3 | Murc 4
Chi c6 noi dung bai viét 5094 8961 4122 1355 468
Bai viét ¢6 5 dic trung 4123 9350 4437 1469 621
Theo mo hinh hanh vi 2758 9955 5037 1521 729

Nhin vao két qua Bang 4.6 c6 thé thiy ring d6 tuong tu theo clia ngudi dung
theo mé hinh hanh vi x4c dinh duge nhiéu cap tuong tu nhau hon, $6 lugng céac cap
ngudi ding ¢ muc 0 1a thap nhit chi bang khoang % so v6i mé hinh ngudi ding chi

c6 ndi dung bai viét. Pidu ndy dwoc minh hoa rd nét trong Hinh 4.3.

So sanh d) twong tw theo ba mo6 hinh
12000

10000

8000
6000
4000
2000 I I I
0 . . =u BN
Mtc 0 Mtc 1 Mt 2 Muc 3 Mtc 4
®Noi dung ®Baiviét ®=Hanhvi

Hinh 4.3: So sanh d¢ twong tu giira hai nguoi dung
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d. Xac dinh cac chit dé quan tAim ctia nguwoi dung theo hanh vi
e Kich ban thwe nghiém: Kich ban thyc nghiém xac dinh cac cha dé quan tim
cua nguoi dung dugc thuc hién nhu sau:
Piu vao: Danh sach 200 ngudi ding v6i 2000 bai viét theo hanh vi ding bai,
2000 bai viét theo hanh vi thich, 800 nhom theo hanh vi gia nhap nhém va 21 cha
dé dung 1am nhin dé phan loai
Piu ra: Tuong quan giira ngudi ding va 21 cha dé
Thuwe hién
- Xay dyng danh sach tir, thudt ngit cho cac bai viét, cac nhom theo cac chu dé,
cac chu dé da xay dung trong chuong hai
- Tinh vécto trong sé theo TE.IDF cho mdi bai viét, nhom va mdi chu dé
- Tinh d6 tuong quan gitta mdi bai viét, nhém va cac chu dé, tich hop theo trong
s6 cho mdi ngudi dung
- Phan loai céc theo 21 chi dé dua trén d6 do twong quan
Két thic
e Tham s6 diu ra: 13 d6 twong quan ctia mdi nguoi dung voi 21 chi dé
e Cac buéc thye hién chi tiét nhw sau: Budc 1 va Bude 2: Xay dung danh sach tir,
thuat ngit cho bai viét va tinh vécto trong sb theo TF.IDF theo khong gian cua chi
dé. Bu6c 3: Tinh d6 tuwong quan giita cac bai viét, nhom voi cac cha dé. Sau d6
tich hop tinh theo hanh vi dua trén bo trong s6. Budc 4 Tinh va phéan loai do quan
tam cua nguoi dung theo cic chu dé duwa trén Dinh nghia 2.6 va cac cong thirc
(4.12), (4.13), (4.14) va (4.15). Tai budc nady, luan 4n tinh mdi cong thirc s& thu

duoc mot bang gdm c6 200 dong va 21 cot, trong d6 mdi 6 1a d6 quan tdm cua
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ngudi dung cia hang d6 dén chu dé trong tng. Két qua thuc nghiém thu duoc dua

trén cac muc twong ty theo khong gian cha dé theo cac murc.

Do twong quan theo ba mo6 hinh

1800
1600
1400
1200
1000

800
60
40
20

Mic 0 Miuec 1 Mirc 2 Mic 3 Muc 4

(= = =

B Theo ndi dung ™ Theo bai viét Theo hanh vi
Hinh 4.4: So sanh mirc d) twong quan giira nguoi ding va cha dé
Theo két qua thu duoc dya trén tong s6 cic ngudi ding quan tdm theo cac chu
dé ciing thay rd, cac mirc 0 va muac 1 déu giam, va cic muc lién quan & muc 2, miic
3 va mirc 4 déu ting manh, dic biét mirc 4 ting nhanh. Diéu d6 cho thiy rang, biéu
dién nguoi dung theo hanh vi thi viée x4c dinh cac chii d& quan tim ciia nguoi ding

cho két qua tbt hon.

4.4.3. Thdo ludn vé két qud thuc nghi¢gm

D9 chinh xac cua thuc nghi¢m xac dinh chu dé quan tam cua nguoi dung duogc
tinh dwa trén Sai s6 binh phirong trung binh (MSE - Mean Square Error) nhu cong
thirc (2.19). Véi cach tinh nay thi MSE cang gan dén gia tri 0 thi do chinh x4c cang
cao va nguoc lai. Két qua:

4200

n
1 1
MSE = EZ(pi —n)? = 2200 Z (p; —m)* = 0.0913
i=1 i=1

Tuong ung véi do chinh xac cia thuc nghi¢m la:

CR = (1-MSE) *100% = (1 — 0.0913) * 100% = 90,87% (4.21)
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D9 chinh xac cua thuc nghiém xéc dinh do tuong tu ctia cac cdp nguoi dung

cling duogc tinh dwa trén Sai s6 binh phwong trung binh (MSE - Mean Square Error).

Két qua :
n 20000
MSE—lz U Z 2 =0.0733
i=1 i=1
CR = (1-MSE) *100% = (1 — 0.0733) * 100% = 92.67% (4.22)

Nhu vay, két qua thuc hién trén ndi dung cua bai viét di ting 1én dang ké véi
két qua dat dugc 1a 90.87% va 92.67% so v6i md hinh bai viét 1a 81.8% va 86.9%,
va so v6i do6 chinh xac khi chi phan tich noi dung 12 68.5% va 70.8%. Diéu nay ching
t6, mo hinh ngudi dung hanh vi mang lai két qua phan tich tot hon rat nhiéu so véi

chi xét noi dung ctia bai viét, két qua trinh bay trong Bang 4.7

Béang 4.7: D¢ chinh xac ctia cac mo hinh

Do chinh xac Twong quan véi cha dé Twong tw nguoi dung
Chi c6 noi dung bai viét 68.50% 70.80%
Bai viét ¢6 5 dic trung 81.81% 86.91%
Theo mo6 hinh hanh vi 90.87% 92.67%

Ngoai ra, khi xem xét dg twong quan gitra cac do do trong cac nhom nguodi dung,
luan 4n str dung cach thirc thong ké sé lwong nhitng ngudi c6 cing mirc do twong tu
theo khong gian bai viét sau va nhitng ngudi c6 cing do tuwong tu theo khong gian

céc chu dé dé tim sy twong quan gitra hai do do nay.

Két qua dugc nhu Bang 4.8 cho thdy rang ty 1é trung nhau giita cac tip hop da
tang lén rat nhiéu. Cac muc khac khong déu dat trén 90%.

C6 nghia 13 néu hai ngudi ding c6 d6 tuong tu theo hanh vi thi trén 90% kha

nang c6 cac chu dé quan tam tuong tu nhau.



145

Béang 4.8: Ty 1€ trung nhau theo cic m6 hinh

M3 hinh Miic 0 Mikc 1 Mikc 2 Mikc 3 Mikc 4

Chi c6 ndi dung bai viét | 53.08% | 58.82% 57.00% 63.78% 58.26%
Bai viét c6 5 dic trung | 63.56% | 70.53% 75.56% 83.41% 71.54%
Theo m6 hinh hanh vi | 83.06% | 89.21% 94.41% 92.52% 91.45%

Minh hoa trong Hinh 4.5. c6 thé théy ro su vuot troi cia mo hinh hanh vi so voi

mo hinh bai viét m¢ rdng va mo hinh bai viét chi c6 ndi dung

So sanh ty I¢ trung nhau gitta hai d§ do theo ba m6 hinh

100%

90%

80% = : \
70% e
60% o— I S O —
50% L
40%
30%
20%
10%

0%

Muc 0 Murc 1 Muec 2 Murc 3

==@=Chi ndi dung

Hinh 4.5: So sanh ty 1€ trung nhau giira hai dj do theo ba mé hinh

=@=Theo bai viét

e=@==Theo hanh vi

Trong Hinh 4.5 c6 thé thay rang, ty 1¢ tring nhau giira cac mirc déu ting theo

ty 16 thuan, nghia 13 cac muc tuwong ty nhau déu ting 1én khi xem xét cac thém dbi

tuong dir li€u va mé rong thém cac hanh vi.

4.5. SO SANH VOI MOT SO MO HINH KHAC

4.5.1. Cac mo hinh so sanh

Luén 4n thue hién viéc so sanh két qua thyc hién mo hinh véi 03 mdé hinh tinh

toan dya trén TF.IDF va dit liéu 1a van ban ngan gdm: M6 hinh uéc luong do quan

tam duya trén thé danh dau caa Sheng Bin et al. [125]; M6 hinh u6c lugng phat hién

cac chu dé quan tim cta ngudi dung dwa trén cac Tweet ciia Hossen M. F. et al. [63]
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va md hinh u6c lugng chi d& quan tim dwa trén hanh vi ding bai (post) va hanh vi

thich (like) cua Kim J. Ko et al. [77].

Céc mo6 hinh nay dugc lya chon dé so sanh véi mo hinh dé xuét trong luan an
do chiing déu phan tich dir liéu vin ban ngin trén cac mang xa hoi, biéu dién bang
gi4 tri bang cac vécto hodc trong s tinh bang TF.IDF, c6 phan tich tir va phan tach
bang N-gram. Cac mé hinh déu duoc sir dung dé xac dinh cac chi dé quan tAm cta

nguoi dung trén mang xa hai.

Mo hinh ctia Sheng Bin et al. [125]: Trong nghién ctru nay, Sheng Bin et al.
phan tich cac thé danh dau (tag) thay vi noi dung trén Douban (mot mang xa hoi pho
bién & Trung Qudc, Trung Qudc khong dung Facebook). Mdi san pham giai tri (media
item) trén Douban thuong 1a mot by phim, mdt bai hat, mot album nhac, ... dugc mo
ta bang mot so tir khoa, cac tir khoa nay cho biét ndi dung va thé loai ctia san pham
giai tri d6. M&i mot ngudi ding c6 thé tur tao ra mot thé danh déu cho san pham giai
tri ma ho mudn chia sé trén mang xa hoi nay.

Trong nghién ctru nay, thay vi phan tich ndi dung va mé ta cua san pham giai
tri thi nhom nghién ctru di thu thap va phan tich cc thé danh diu ma nguoi dung tao
ra cho san pham giai tri do.

Nhom nghién ctru str dung khong gian vécto SVM dé biéu dién mdi san phdm
giai tri, mdi san pham giai tri nay dugc biéu dién bang 02 vécto: Mot vécto chia tir
khoa cta cac thé danh diu va mot véc to chira tir khoa vé san pham giai tri. Trong s6

cua mot tur i trong tai liéu j dugc tinh theo 7F dya trén cong thirc:

oy

T s

va TF.IDF cta mot tir i trong tai liéu j dwogc tinh bang:

a

(4.23)
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tfxidf _ bij

ij B
|Zhea b

L. d \ A s xtqca , , < .
V6i b = fij log(D—) va D; 1a s6 céc tai li€u c6 chira tur i
i

(4.24)

Sau d6 nhom nghién ciru biéu dién cac chu dé cua cac san pham giai tri thanh
mot tap cac thé danh dAu, sau d6 thuc hién viéc so sanh va phan loai céac vécto theo
hai nhém: mot nhom 13 cac san pham giai tri c6 chira tit ca cac thé danh diu vé chu
dé va mot nhom 1a nhitng nguoi ding ma ho da st dung céc thé danh déu ca chu dé.
Nhu vay, s& tim duoc sy twong quan giira cac ngudi dung va cac chii dé dua trén cac

thé danh dAu.

M0 hinh tinh toan cua Hossen M. F. et al. [63]: M6 hinh ctia nhom nghién ctru
thyc hién xay dung mot mo hinh goi 1a EICV (Entity Intersect Categorized Value)
trong d6 W, 1a tap hop cac tir, R, 1a cac tir du thura, K, 1a tap hop cac tu trich chon tir
tri thie cta cac thuc thé, T, 1a tdp hop cac chu dé, Ttagm) tap hop cac thé danh déu
ctia mdi chu dé trong T,,. Khi d6, néu mdi W, c6 lién quan dén chu dé ¢, thi tinh:

Kn = Frwitter(Wn — Ry)
(4.25)

Trong d6, Fypirrer 1 mot ham 1y cac thuc thé tir mang Twitter, hay 13 API dung
dé lay dir liéu tir mang Twitter. Khi d6 gia trj giao duogc tinh bang:

Vi = number of (K, N Tiqgin))
(4.26)

Vi mbi chu dé tx € T, n6 tao ra mot gia tri V;. Nhom nghién cuu dat mot gia
tri ngudng T, va 1iy cac chu dé 16n hon ngudng nay dé xem 1a cac cha dé quan tAm
cua nguoi dung.

M6 hinh tinh toan cua Kim J. Ko et al. [77]: Nhém nghién ctru xay dung mot

mo hinh dé phén tich hanh vi dang bai va hanh vi thich ctia ngudi ding dya trén tinh
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trong s6 TF.IDF dé xac dinh cac cha dé quan tAm ctia ngudi dung. V6i 715 bai dang

tuong irng v&i 715 hanh vi dang bai va 1477 luot thich tuong ing.

Mo hinh phan tich bai dang twong ing véi hanh vi dang bai va tinh thém s6 luot
thich kém theo bai dang d6 dé tinh trong s cia vécto hanh vi ding bai. Trong sb cua
hanh vi ddng bai dugc tinh bang tan suat clia cac danh tir xuat hién trong bai dang va
s6 1an thich cua bai dang d6. Khi d6 trong s6 quan tAm ctia ngudi dung duoc Kim J.

Ko et al. [77] tinh bang:

UIW = log(TF + 1) x (log(like + 1) + 1)
(4.27)

Trong d6, TF 1a tin s xut hién cua danh tir trong bai viét va like 13 s6 luot
thich cua bai viét dang xét. Cac danh tir sau d6 dugc so sanh véi tén cac chu dé trén

mang xa hoi va dugc coi 1a chu d€ quan tdm cua nguoi dung do.

4.5.2. Cac budc thuc hién

Cac mod hinh nay va mo hinh cua luan an dé xuét dugc cai dat trén Python
version 3.8 trén hé diéu hanh Windows 10. Mdi truong soan thao va thyc thi ma
ngudn IDE Python 1a Wing 101 version 7.2.50. Trong qua trinh thyc hién luan an c6

st dung mot s6 thu vién va mot s6 ma nguon trén h¢ thong Python online nhu chuan

hoa tr vung tir Python’s Natural Language Toolkit (http://www.nltk.org)

Dé so sanh két qua cua cac mo hinh, luan éan tién hanh xay dung bd dir li€u thur
nghiém trén nhém nguoi dung voi 21 chu dé da gisi thiéu trong chuong hai va tap
mau dit liéu thu thap trén mang xa hoi Facebook.

Céch thuc thyc hién thuc nghiém nham muc dich so sanh d6 chinh xac cta cac
mo hinh duoc tinh br?mg ) luong cac chu dé& mo hinh xéac dinh duoc so véi sb luong
cac chu dé da duoc gan nhan trude cho cac nguoi dung.

Mo hinh cua ShengBin et al [125] dugc ludn an wdc luong dua trén trong s6 cla

céc bai viét co chira thé ddnh dau, sau d6 phan tach theo N-Gram va tinh TF.IDF dua
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trén cac bai viét theo cac chu dé trong phan dang bai cua nguoi dung. Sau d6 xac dinh

cac nguoi dung tuong quan véi cac chu dé theo vécto trong so nay.

Mo hinh cua Hossen M. F. et al. [63] dugc luan an udc lugng tir bai dang cua
ngudi dung, sau d6 tach theo N-gram va 1ay giao cua tap tir thu dugc voi tap tir cac
chu dé. Néu giira bai viét va chii dé khong co bat ky tir ndo tring nhau thi bai viét do
khong lién quan dén chu dé dang xét, va néu mot ngudi dung khong c6 bat ky bai viét

nao lién quan dén chu dé dang xét thi duoc coi 1 khong lién quan dén chu dé do.

Mo hinh cua Kim J. Ko et al. [77] dugc luan an udc luong dya trén céc bai dang
(hanh vi dang bai) cung véi sd luong luot thich cua bai dang d6 va tinh theo cong
thire (4.27) dé dua ra vécto trong sb va sip xép cac danh tir theo bai dang dua trén
trong sb ndy, sau d6 sip xép cac tir theo trong sb giam dan rdi xét cac tir trong cac

chu dé dé xem xét va ude lugng cac chu dé quan tdm cia nguodi dung.

Mau thtr nghiém duoc xay dung nhu sau: V6i 200 nguoi va 2000 bai viét twong
g (mdi nguoi cd 10 bai viét da dang co thé danh dau, riéng mo hinh dé xuét co tinh
thém mdi ngudi dung 05 bai viét da thich va 05 bai viét di tham gia binh luan va 05

nhom da tham gia).

Trong d6, bai viét _ei cé twong quan vai chit dé tj thi gia tri dugc gan 1a 1, néu
khong c6 trong quan dugc gan bang 0. Mau dugc cac tinh nguyén vién danh gia trude

v6i tong bd mau l1a 200 user voi moi user 10 bai viét.

Bing 4.9: Gi4 tri mot miu ctia mé hinh

User01
tl t2 t19 t20 t21
e01 0 1 0 0
e02 0 1 1 0
e09 0 0 1 1
el0 1 0 0 1
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MG&i bai viét dugc tach thanh cac tir theo cac k§ thuat duge mo ta ngan gon trong
Bang 4.10. Sau d6 thyc hién tién xir 1y dé tinh toan va uéc luong theo cac bude gdm

tach tir, loai bo tir dirng, tinh trong s6 va luu vao vécto.

Céac chu dé duoc tach ti, loai b tir dung va thu duoc tap céc tur cia cac chu dé,
sau d6 tinh trong s6 trong khong gian cac chu dé. Mdi mau dugc biéu dién thanh mot
bang gdm mét user, 10 bai viét, 21 chi d& nhu Bang 4.9

Do chi so sanh vé cac chi d& ma nguoi ding quan tim nén luan 4an khong so
sanh cac mirc d6 chénh 1éch giira cac d6 quan tim cua ngudi dung theo cac chu dé.

C6 thé tom tat cac ky thuat dé so sanh mo hinh dé xuét trong luan 4n va 03 mo
hinh da trinh bay ¢ trén Bang 4.10

Béang 4.10: Ky thuit tinh toan cia cac mé hinh

Tén mo hinh Mo hinh ciia | Mo hinh cia M6 hinh cia .
M6 hinh
ShengBin et | Hossen M. F. | Kim J. Ko et o,
deé xuat
al [125] et al. [63] al. [77]
Déi tuong phan | Bai viét Bai viét duoc | Bai viét duoc | Bai viét da ding,
tich chira the dang dang va sb da thich, d4 binh
d4nh dau luot thich luan va nhém da
tham gia
K¥ thuat tach tr | N-gram Duya trén dau | N-gram N-gram
Loai tir dimg | cach Loai tur dung | Loai tir dung
Loai tir dung
Gia tri  udc TF.IDF Words UIW TF.IDF
luong
Gia tri so sanh D¢ tuong tu Dua trén Xép hang va | Do tuong tu Cosine
Cosine phép giao cia | 14y giao cua
hai tap hop hai tap hop

Kich ban thyc nghiém duoc sir dung cho mdi mo hinh nhu sau: Vi méi bai viét
duoc cac tinh nguyén vién thuc hién gan cac nhan theo cac chu dé, mdi bai viét co
thé dugc gan nhidu nhin tir danh sach cac dinh nghia cua cac chil dé xem xét trong
luan 4n. Tong hop cac chii d& quan tim ctua mdi ngudi dung duogc tinh theo gid tri so

sanh va dua trén ngudng, néu mét chu dé dugc xac dinh theo
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Do chinh xac duoc tinh béng:

Téng s6 mau ding

Precision = — ——— %+ 100%
Tong s6 s6 mau
(4.28)
4.5.3. Két qud so sdnh cdc mé hinh va thio ludn
Sau khi thyc hién két qua thu dwgc nhu trong Bang 4.11
Béang 4.11: P9 chinh xac so sanh giira cac m6 hinh
Tén m6 hinh Mo hinh ciia | M6 hinh cia | M4 hinh cua .
M4 hinh
ShengBin et | Hossen M. F. | Kim J. Ko et o,
dé xuat
al [125] et al. [63] al. [77]

Do chinh xac 62.40% 73.25% 80.06% 93.35%

Minh hoa cac két qua so sanh giita cac mé hinh trong Hinh 4.6.

So sanh d§ chinh xac ciia cac mo6 hinh

M0 hinh cua M0 hinh ciia Hossen M6 hinh ctia Kim J. Mo hinh cua luan an
ShengBin et al [125] M. F. etal. [63] Ko et al. [77]
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Hinh 4.6: Két qua so sanh cic mé hinh
Qua két qua trén co thé thay rang, mo hinh cia ShengBin et al [125] ¢6 do chinh
xéc thap nhét 13 62.40% nghia 1a c6 (1248/2000 mau ding so véi gia tri da xac dinh),

diéu nay co thé giai thich vi mod hinh cua ShengBin et al. dua trén thé danh dau, trén
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mang x3 hoi Facebook thé danh déu thuong ngén va co it tir, vi vy, khi tinh TE.IDF
v6i cac chu dé thi gia tri s& nho.

M6 hinh cia Hossen M. F. et al. [63] ¢6 d0 chinh xac cao hon 1a dat 73.25%
(1465/2000 mau) vi xét dén nodi dung bai viét, cac bai viét trén FB s& c6 sb lugng tir
cao hon, mét khac, trong mo6 hinh nay Hossen M. F. et al so sanh dya trén hai tap hop
va ldy giao cua tip cac tir trong ndi dung bai viét va tap cac tir trong dinh nghia cta

chu @€, nén @6 chinh xac ctia mo hinh cao hon.

Mo hinh cua Kim J. Ko et al. [77] xét dén ca ndi dung va sb luot thich dé xem
xét va xép hang duya trén cac danh tir im duoc trong bai viét nén c6 do chinh xac cao
hon v6i @6 chinh x4c 1a 80.06% (1612/2000 mau). Tuy nhién, thoi gian phan tich 1au
hon vi so sanh tit c4 cac danh tir v6i tit ca cac tir trong tap tir ctia chu dé, sau d6 can

thém thao tac xép hang tir va dém so luot thich.

M6 hinh dé xuét cua luan an cho két qua tdt nhat v6i do chinh xac 1a 93.35%
(1867/2000 mau) co thé giai thich do xét cac bai viét da ding, da thich, da binh luan
va thém cac nhom da tham gia nén do chinh xac khi so sanh duoc ting hon rat nhiéu
va thoi gian phén tich 1a 1au hon. Néu da thuc hién tién xur Iy trude khi thuc hién so
sanh thi thoi gian thuc hién khong chénh qua nhiéu, nhung néu thyc hién truc tuyén
hoic truc tiép trén hé thdng cho ting nguoi dung thi thoi gian thuc hién mo hinh dé

xuat cua luan an la lau nhat.

4.6. KET LUAN

Chuong bdn ciia luan 4n di trinh bay hanh vi cia ngudi ding trén cac mang xa
hoi, phan loai cac kiéu hanh vi ciing nhu cac nghién ctru lién quan dén bai toan phat
hién quan tam cua nguoi dung dua trén cac hanh vi. Sau do, luén an dé xuit mo hinh
biéu dién nguoi dung dua trén bn hanh vi 13: hanh vi ding bai viét, hanh vi thich bai
viét, hanh vi binh luin trong bai viét va hanh vi gia nhap nhom trén mang xa héi. Dua
trén mo hinh hanh vi nay, luan 4n dua ra cach biéu dién mé hinh ngudi dung dua trén

cac hanh vi véi céach thuc biéu dién vécto dua trén trong s6. Tu mé hinh bi€u dién
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ngudi dung da dé xuét, luan an dua ra cach thic wdc luong hai d6 do: Do do twong
tur gifta hai nguoi dung va mic d6 quan tdm cua ngudi dung theo cic chu dé. Dya
trén hai d6 do nay, luan an xem xét dén su tuong quan gitra do tuong tu cia hai nguoi
dung theo khong gian cac hanh vi va do quan tdm cac chil dé cua nguoi dung. Luin
4n d3 tién hanh thuc nghiém dé tim duoc bd trong s6 t6i uu cho bdn hanh vi trong mo
hinh ngudi dung, tir d6, tién hanh hai thue nghiém 1a xac dinh d6 twong tw ngudi dung
theo hanh vi va xac dinh d6 quan tdm ctia nguoi dung theo chii dé dua theo cac hanh
vi. Cac két qua thuc nghiém d3 chi ra rang, néu hai ngudi dung c6 do twong ty nhau
theo hanh vi thi cac chu dé quan tim trén mang xa hoi ciing twong tu nhau va nguoc
lai, néu hai nguoi dung c6 cac chu d& quan tim twong tu nhau thi ho cling c6 nhiéu
hanh vi tuong tu nhau trén mang xa hoi. Ngoai ra, luan an cling thuc hién thuc nghiém
so sanh mo hinh dé xut v6i 03 mé hinh vé xac dinh chii dé quan tim ctia ngudi ding
dura trén phan tich hanh vi va trang thai ding bai. Két qua cho thdy mé hinh luan 4n
dé xuat cho két qua tét hon 03 md hinh da so sanh. Cac két qua nghién ciru lién quan
dén chuong bdn di duoc cong bd trong mot sé Tap chi Khoa hoc chuyén nganh va
Ky yéu Hoi nghi Khoa hoc uy tin, bao gdm: Két qua cta cac nghién ctru nay da duoc
cong bd trén Tap chi Vietnam Journal of Computer Science, (2018)5:165-175,
Springer Open. Tap chi Journal of Science and Technology on Information and
Communications (JSTIC), No. 3-4, 2018 va trén Ky yéu Hoi nghi quéc gia 1an 11 vé
Nghién ctru Co ban va Ung dung (11" National Symposium on Fundamental and
Applied IT Research — FAIR'11, 08-20138).
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KET LUAN

Nhirng két qua nghién ciru cia luin an

Muc ti€u cua luan an l1a nghién ctru bai toan phat hién quan tdm ctia nguoi dung
dua trén dir liéu tir cac bai viét va hanh vi ciia nguoi dung trén mang xa hoi. Bai viét
va hanh vi ctia nguoi ding trén mang xa hoi thé hién cach tmg xir ciia ngudi dung ddi
véi cac dbi tuong, cac su kién va cac chu dé ma ho quan tam. Mdi bai viét va hanh vi
ctia nguoi dung dugc luan an mo rong ngir nghia theo tir dién Wikipedia, sau d6 dugc
vécto hoa theo trong s6 TF.IDF cua cac bai viét va cac chu dé. Cac d6 do tuong tu
giita cac vécto bai viét va giita cac vécto hanh vi ctia ngudi dung trén mang xa hoi
v6i cac vécto chu dé duogc ludn an sir dung dé xac dinh quan tAm cta ngudi ding va
phan loai ngudi dung dwa trén nhitng cha dé quan tim nay. Cac dong gop chinh cia

luan an bao goém:

- D& xuit mo hinh biéu dién bai viét ctia nguoi dung trén mang x3 hoi dua
trén nam dac trung 1a ndi dung, thé loai, thé danh dau, quan diém va cam
xtc. Mbi bai viét dugc tinh toan, mé rong ngit nghia theo Wikipedia va biéu
dién duéi dang mot vécto co trong sé theo TE.IDF theo cac dic trung cia
ching.

- Pé xuat mo hinh biéu dién hanh vi ctia ngudi ding dua trén cac hanh vi
dang/chia s¢ bai viét, hanh vi thich bai viét, binh luan trong bai viét va hanh
vi gia nhap nhom/cong ddng trén mang xa hoi.

- Pé xuat cach xac dinh cic cha dé quan tdm ctia nguoi dung dua trén uéc
lwong d6 twong quan giita cac bai viét ctia nguoi dung véi cac cha dé. Bo
tuong quan giita tp hop cac bai viét ciia nguoi ding véi cac chi dé 1a muc
d6 quan tAm cua nguoi dung dén cac chu dé d6 trén mang xa hoi.

- Dé xuit cach thirc udc lugng d6 twong tu hai ngudi ding theo mé hinh bai
viét va mo hinh hanh vi. Do twong tu giita hai nguoi ding theo mo hinh bai
viét dugc tinh dua trén viée tich hop c6 trong s6 do tuong tu cac dac trung

cua bai viet va gitra hai tp bai viét cua nguoi dung. D tuong tu gitra hai
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ngudi dung theo hanh vi ciing duoc tinh dya trén tich hop c6 trong sé do

tuong tu gitra cadc hanh vi cia nguoi dung.

Luan an cling thyc hién thu thap cac bd dir liéu thuc tir ba mang xa hoi la

Facebook.com, Twitter.com va YouTube.com dé thuc hién kiém nghiém

cac mo hinh va cach thirc wdc luong di dé xuat trong chuong 2, chuong 3

va chuong 4 cua luan an. Luan an da thyc hién bon nhom thyc nghiém

chinh, bao goém:

Thuc nghiém nham lya chon thuét toan gan nhan phan loai van
ban pht hop nhat dé xac dinh cac gia tri ctia cac dic trung thé loai,
cam xuc va quan diém cta bai viét trén mang xa héi. Tu thuc
nghiém di chi ra ring thuit toan gan nhin MNB 14 phu hop nhét
cho viéc gan nhan dir liu van ban trén cac trang mang xa hoi.
Nhom thuc nghi¢m udc lugng dd tuong tu gitra hai nguoi dung
theo md hinh bai viét va theo mé hinh hanh vi. Muc dich cta cac
thuc nghiém dung dé phan nhom ngudi ding trén cac trang mang
xa hoi dua trén d tuwong tu theo cac bai viét va cac hanh vi cia
nguodi dung

Nhom thue nghiém xac dinh cac chu dé quan tAm cua ngudi dung
theo md hinh bai viét va md hinh hanh vi. Muc dich cta cac thuc
nghiém nham xac dinh cac chit dé quan tdm cua ngudi dung va
phan loai cac ngudi dung theo cic murc d6 quan tim dén cac chu
dé trén mang xa hoi. Tir d6, xem xét mdi twong quan gitra hai do
do twong tu theo ngudi dung va twong tu cac chu dé quan tdm trén
mang xa hoi.

Nhom thuc nghiém so sanh mo hinh dé xuét v6i 03 mé hinh xac
dinh chii d& quan tAm cta nguoi dung trén mang xa hoi

Nhom thyc nghiém cubi cung dung dé xac dinh hai b trong sb:
B trong s6 thtr nhat 1 dung dé tinh toan trong mé hinh ngudi

dung dua trén bai viét c6 nam dic trung; Bo trong s6 thir hai ding
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dé xac dinh bd trong s6 cho bon hanh vi trong mo6 hinh biéu dién

nguoi dung dua trén cac hanh vi.

Y nghia va kha ning tng dung vio thwe tién

Phat hién quan tdm cta nguoi dung trén cac trang mang xa hoi 1a mot bai toan
c6 vai tro quan trong trong nghién ctru ciing nhu ing dung thuce tién dbi véi cac hoat
dong cua céac t6 chirc, doanh nghiép, dic biét cac td chirc, doanh nghiép kinh doanh

tryc tuyén.

Phat hién quan tam ctia nguoi dung dua trén cac hanh vi ctia ho 1a mot bai toan
c6 tinh ing dung cao, boi cac hanh vi clia ngudi ding trén mang xa hdi co thé gian
tiép thé hién quan tAm ctia ngudi dung trén mang xa hoi. Viéc phat hién quan tdm cua
ngudi dung gitp cac to chirc, doanh nghiép ting hiéu qua cac chién lugc kinh doanh,
thu dugc két qua tot hon trong cac chién dich quing ba thuong hiéu, gi6i thiéu san
pham. Kha ning lan truyén va chia sé ndi dung trén mang xa hoi ciing giup cho céac
t6 chirc, doanh nghiép thu dugc két qua tét hon trong cac chién dich quang céo va
gidi thiéu san pham. Viéc xac dinh duoc quan tim ciia ngudi dung trén mang xa hoi
gitip céc to chirc, doanh nghiép va ngudi ban hang rat ngan thoi gian phan nhoém
khach hang, x4c dinh t6t hon nhém khach hang muc tiéu trong cic hoat dong quang
ba, gidi thiéu san pham.

Vi cac mo hinh bai viét va mo hinh hanh vi cia ngudi ding trén mang xa hoi
dd duoc dé xuét trong luin an, nhitng md hinh nay c6 thé 1am co s& cho cac nghién
ctru nhu phan loai nguoi dung, phat hién quan tam ctia nguoi dung, phat hién quan

diém, cam xuc cta nguoi dung, phan nhom khach hang, ...

Trén thyc té, bai todn phan nhom khach hang 1a mot trong céc bai toan trong
diém trong hoat dong quan tri quan hé khach hang cua t6 chirc, doanh nghiép, dic
biét dbi vai cac hoat dong kinh doanh truc tuyén, do d6 céc t6 churc, doanh nghi¢p
xé4c dinh dugc quan tim cua khach hang s& rut ngin duoc thoi gian phan nhém khach

hang, tién gan hon dén cac hoat dong cham soc c4 nhan hoa khach hang trong t6 chirc.
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Ngoai ra, khi phan nhom dugc khach hang, cac to chirc, doanh nghiép sé& tiét kiém
duoc nhiéu tai nguyén trong cac chién dich quang céo va tiép thi truc tuyén, ting kha

nang phan hoi ctia khach hang.

Nhirng van dé con han cheé cia luan an

Ngoai nhitng dong gop chinh cua luan &n, do thoi gian va muc tiéu cua ludn an

nén luén an van con nhirng van dé can ti€p tuc nghién ctru va cai thién bao gom:

Thir nhat, luan 4n tap trung nghién ctru phén tich dir liéu van ban ma chua dé
cap dén viéc phan tich cac kiéu dit liéu khac nhu hinh anh, video, ... trén mang xa
hoi.

Thir hai, trong luan 4n chua dé cap dén yéu t6 thoi gian, quan tAm cia nguoi
dung c6 thé thay ddi theo thoi gian, vi vy, huéng nghién ctru tiép theo c6 thé mo

rong thém yéu td thoi gian vao cac dic trung dé phan tich va uéc luong.

Mic di mang x3 hoi 13 phd bién nhung nhirng théng tin cua ngudi dung trén
mang xa hai 1a tai san va thudc s¢ hiru riéng cuia nguoi dung, viée tinh todn, nghién
clru va uée luong vé quan tAm cia ngudi dung chi c6 thé thuc hién trén cac dir lidu
duge cong bd cia ngudi ding, do d6 khong tranh khéi nhitng két qua mang tinh chat

dua trén so liéu.

Huwéng nghién ciru tiép theo

Tir nhitng két qua nghién ctru da thyc hién luan 4n dé xuat mot sb hudng nghién

ctru mé rong tur két qua nghién ctru cua luan an nhu sau:

Thur nhat, ludn an c6 thé bo sung va md rong thém céc ki€u dir liéu cho nghién
ctru nhu dit li€u anh, dit liéu video hodc cac dit li¢u khéc trong cac bai viét cua nguoi
dung trén mang xa hoi;

Thur hai, luan an c6 thé bo sung hodc thém yéu to thoi gian trong céc bai viet
hodc hanh vi nghién ctru va phan tich. Yéu t6 thoi gian c¢6 thé dua vao thanh mot

thudc tinh hoic nghién ctru dua trén thyc nghiém bang cach thu thap dit lidu vao céac
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khoang thoi gian khac nhau cia cing nhém ngudi diung dé thuc nghiém. Vi vay,
nghién ctru phan tich dé phat hién quan tdm cua ngudi dung theo thoi gian ciing 1a

mot hudng tiép can thu vi;
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PHU LUC

PHU LUC A: MOT SO THUAT NGU SU DUNG TREN MANG XA HOI

Mt 56 thudt ngiv dwoc siv dung trén mang xi hoi Facebook.com

Status: Viéc dang hay viét lén trang cd nhan trén Facebook dwoc goi la status. Like: Thé
hién cam xiic cia minh véi mét bai viét hay binh luan nao do. Share: Chia sé lai status
cua chinh minh hodac nguoi dung khdc hodc tw mang xa hoi khac. Follow: Theo doi mot
nguoi dung trén mang, la ban be hodc khong la ban be. Hashtag: hashtag la mot dang
nhu tir khoa lién quan dén sw kién nao dé. Hashtag thwong dwoc nhom cac status lai voi
nhau vi du #Monan. Hashtag thuong dwoc sw dung trong cdc mang lwoi thao ludn, tro
chuyén ngang hang, tirc 1a truc tiép giita nguoi ding ndy véi nguoi ding khdc.

M0t s6 thudt ngii sie dung trén mang Twitter.com

Tweet: Viéc dang hay viét lén trang cd nhén trén Twitter dwoc goi la Tweet. Tweet ndy
ciing twong dwong véi status trén Facebook. Retweet: Retweet thi giong nhw share (chia
sé) cua Facebook. Likes: Thich tweet. Follow: Follow la theo doi, do Twitter khong co
dich vu két ban giong nhir Facebook nén Follow la chirc ndng theo déi. Néu hai ngieoi
cung theo déi lan nhau thi ciing giong két ban trén Facebook

Hashtag: hashtag la mét dang nhuw tir khéa lién quan dén sw kién ndo dé. Hashtag thirong
dege sik dung trong cdc mang hedi thao ludn, tro chuyén ngang hang, tirc la truc tiép giita
ngueoi ding ndy voi ngueoi ding khdc. Hashtag dwoc sie dung nhiéu nhat trén Twitter sau
do Facebook moi cdp nhat chirc nang nay.

Mt 56 thudt ngiv sie dung trén mang YouTube.com

Channel: Kénh YouTube cua nguoi dung. Video: Viéc dang mot video lén tai khoan ca
nhan trén YouTube, twong dwong voi status bén Facebook hay Tweet trén Twitter

Views: S6 luot xem video thé hién video c6 dwoc quan tdm hay khong. Share: Chia sé lai
video cua nguoi dung khdc trén kénh cua minh. I like this: Thich video - I dislike this:
Khong thich video

Subcribe: Pang ky nhan tin, do YouTube khéng cé dich vu két ban giong nhw Facebook
nén Subscribe la chirc nang dang ky nhan tin tu tai khoan nguoi dung, twong dwong voi
theo doi.

Hashtag: hashtag la mét dang nhuw tir khéa lién quan dén s kién ndo dé. Hashtag thirong
dege sik dung trong cdc mang hedi thao ludn, tro chuyén ngang hang, tirc la truc tiép giita

nguoi dung nay voi nguoi dung khdc, kénh nay voi kénh khac
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PHU LUC B: THUC NGHIEM LUA CHON THUAT TOAN TiNH GIA TRI
CHO THE LOAIL QUAN PIEM VA CAM XUC

Bai toan tinh gié tri cho cac dac trung thé loai, quan diém, cam xuc cta bai viét
thue chit 13 bai toan gan nhén cho dit liéu vin ban ngén trén mang xa hoi, vi vy, co
thé st dung bat ky mdt thuat toan gan nhan nao d6 da duogc gioi thi¢u dé thuc hién
nhu cac thuat toan CNN, Word2vec, MNB, NB ... Tuy nhién, ddc trung cta dir liéu
van ban ngan trén mang x3a hoi 1a khong day du, khong cé cau trac théng nhat, ngir
phap va vin pham cua vin néi khong giéng cac dir liéu vin ban chuin muyc. Do viy,
luan 4n can lya chon thut toan phu hop nhat v&i b dit liéu thue duoc xay dung trong
cac thuc nghiém. Do d6, muc dich cua thyc nghiém nay nham so sanh va lya chon
dugc thuat toan phu hop nhét cho viéc gan nhan cho dir li¢u van ban ngén trén mang

xa hoi duogc xtr ly va thuc nghiém trong luén an.

PL2.1. Mt sé thudt todn gdn nhan di ligu vin ban trong thwe nghiém
Bo ngir liéu dé thir nghiém:
Luén 4n tién hanh thuc nghi¢m trén hai bo ngir 1i€u, bd ngir li¢u thyc ty thu thap

va xdy dyng gdm 2000 bai viét trén mang xa hoi Facebook va bo ngir liéu chuan 20

NewsGroups va bo ngir liéu cam xtuc SemEval-2017 ding dé so sanh do chinh xac.

PL2.2. Kich bén thwe nghiém va tham sé diu ra
Luén an tién hanh thuc nghiém theo kich ban dua theo nhan. Véi mdi thuc

nghiém (twong tng v6i mot bo ngit liéu), cac bude tién hanh twong ty phwong phap

One-vs-All [11] [15] nhu sau:

e V6i mdi bo ngit lidu, luan 4n xdy dung bo mau nhu sau:

- V61 moi nhan ¢6 trong bd dir li€u lay N van ban dé thir nghiém, trong N
van ban nay c6 N/2 mau c6 nhan dang xét (chon ngau nhién) va N/2 mau
con lai la tap cac van ban cua cac nhan con lai (chon ngau nhién).

- Cu thé vé6i hai bd ngir liéu 20 NewsGroups va SemEval-2017 ¢6 1000 mau.
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B6 ngir liéu phan loai chu dé liy bang N = 200 va bo ngit liéu phan loai
cam xuc ciing lay N=200.

e St dung phuong phap cross-validation: Chia N mau van ban thanh 10 nhom
con (10-folds cross-validation), mdi 1an chay s& iy mot nhom 1am bo kiém tra
(b0 test), 9 nhom con lai lam bd dit li¢u hoc (bd training).

e Sau d6 thuc hién viéc lip 10 1an cho mdi nhom con nhu sau:

- Coi mau c6 nhan twong tmg nhan dang xét 1a YES, cac mau c6 nhin khéc
déu gan thanh nhan NO. Bai toan trd thanh phan loai van ban theo hai nhin
YES va NO.

- Dung nhom dang xét 1am b6 kiém thir (test), dung 9 nhom con lai 1am bd
dir liéu huén luyén (training)

- Lan lugt ap dung cac thuat todn duoc xem xét dé huén luyén va kiém thir
trén hai tap trén.

- Quan sat cac tham so6 dau ra.

Tinh trung binh gia tri trén ting tham sé dau ra cho timg nhan.

e So sanh két qua dau ra sau 10 1an lap, tham sé ddu ra 1a F1- score (tinh tir
Precision va Recall) hay F1-measure da trinh bay trong chuong moét luén an.

Bang PL2.1: Danh sach cac thuat toan dwa vao thuc nghiém

Thuit toan Pic trung diu vao Gan don nhan Gan da nhan
CNN Vin ban goc X X
w2v Vin ban gbc X X
MNB TE-IDF X
NB TE-IDF X
SVM TF-IDF X
K-NN TF-IDF X
Cc4.5 TF-IDF X

PL2.3. Két qud thuc nghiém

Két qua do chinh xac (Accuracy) trén bo ngir liéu 20 NewsGroups duoc trinh
bay trong Bang PL2.2, day la két qua trung binh cua 10 1an chay cho mdi nhin twong

g trong bd mau thir nghiém
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Tir két qua cho thiy thuat toan C45 dat gia tri Accuracy cao nhit trong 19/20
nhan, thudt toan SVM cho gia tri Accuracy cao nhat trén nhén “talk politics.mideast”.
Xét két qua trung binh trén tit ca cic nhén thi thuat toan C45 cho gid tri Accuracy

cao nhit, tiép theo 1an luot 1a cac thuat toan RF, SVM, va MNB.

Bang PL2.2: D¢ chinh xac Accuracy trén by ngir li€u 20 NewsGroups

Nhén CNN | W2v MNB NB ' SVM K-NN C4.5  RF

alt.atheism 80.89 | 77.14 | 95.45 | 90.34 | 93.75 61.48 | 97.39 95.80
comp.graphics 81.48 | 67.33 | 90.00 | 83.86 | 87.73  56.93 | 97.73  86.70
comp.os.ms-windows.misc 81.14 | 6591 | 87.16 87.95 | 94.20 @ 58.07 | 99.89 92.27
comp.sys.ibm.pc.hardware 78.62 | 71.25 87.73 | 86.14 | 8943 | 6545 | 99.43  94.32
comp.sys.mac.hardware 73.52 | 72.37 | 90.57  82.05 | 91.82 | 63.07 | 98.98 94.66
comp.windows.x 80.97 | 73.25 92.73 | 81.25 90.68 | 58.30 | 97.05  91.70
misc.forsale 8336 | 76.25 | 91.14 | 79.66 | 92.61 61.14 | 99.32  92.39
rec.autos 79.28 | 7591 | 93.86 | 84.77 | 89.77  59.66 | 99.66 93.64
rec.motorcycles 84.32 | 80.42 | 9545 | 91.93 | 93.18 62.16 | 99.77 97.16
rec.sport.baseball 82.81 | 70.57 | 96.82 | 93.41 | 93.75 63.18 | 99.43  96.02
rec.sport.hockey 87.27 | 70.84 | 97.95 | 94.66 | 97.27 66.14 | 99.66 97.39
sci.crypt 84.66 | 65.11 94.43 | 91.14 95.11 | 61.59 | 99.32  97.50
sci.electronics 78.72 | 7591 | 9136 85.68 9193 | 57.84 98.30 | 90.23
sci.med 82.27 | 63.64 | 9330 | 84.89 | 9330 61.82 | 98.41  96.25
sci.space 81.93 | 7227 | 9591  87.05 | 94.09 66.48 | 99.20 97.95
soc.religion.christian 85.80 | 62.00 | 98.07 | 96.93 | 99.89 7295 | 99.43 @ 98.98
talk.politics.guns 7998 | 71.02 | 94.43 86.02 9398 | 76.14 98.30 | 94.43
talk.politics.mideast 80.57 | 69.08 | 96.82 | 90.68 | 97.84 6523 | 97.05  97.05
talk.politics.misc 75.64 | 72.16 | 87.61 | 83.18 | 9420 69.66 | 96.25 93.30
talk.religion.misc 79.25 | 75.10 | 93.07 | 83.75 | 93.86  70.57 | 98.41 9295
Trung binh cic nhan 81.12 | 71.38 | 93.19 87.27 9342  63.89 98.65 | 94.53

Tir két qua cho thiy thuit toan C45 dat gia tri Accuracy cao nhit trong 19/20
nhan, thudt toan SVM cho gia tri Accuracy cao nhat trén nhén “talk politics.mideast”.
Xét két qua trung binh trén tit ca cic nhén thi thuat toan C45 cho gid tri Accuracy

cao nhit, tiép theo 1an luot 1a cac thuat toan RF, SVM, va MNB.
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Bang PL2.3: D) chinh xac F1- score trén b ngir liéu 20 NewsGroups

Nhan CNN W2V  MNB NB | SVM | K-NN | C4.5 RF

alt.atheism 84.22 | 83.03  96.09 | 91.60 94.51 73.15 | 97.70 @ 96.32
comp.graphics 82.73 | 76.60 H 91.69 H 86.33 | 89.96 6735 | 97.99 89.50
comp.os.ms-windows.misc 84.15 | 55.35  87.44 | 89.68 | 95.08 72.65 | 9990  93.68
comp.sys.ibm.pc.hardware 79.10 1 79.99 90.16  87.90 | 91.29 | 72.62 | 99.50 | 95.23
comp.sys.mac.hardware 71.50  80.77 | 92.20 | 84.48 93.08 | 71.84 | 99.10 | 95.52
comp.windows.x 81.55  80.65 93.76 | 81.55 92.14 | 62.03 97.43 | 9523
misc.forsale 83.26 | 83.12 | 9259 | 81.14 | 93.87 7294 | 99.40 93.81
rec.autos 82.49 | 78.30  94.78 | 87.02 | 91.49  71.63 | 99.69  94.70
rec.motorcycles 86.26 | 84.77  96.12 | 92.89 9420 7020 | 99.80 @ 97.58
rec.sport.baseball 82.76 | 79.76 | 97.28 | 9427 | 94.74 7478 | 99.50  96.64
rec.sport.hockey 88.68 | 79.66 = 98.24 H 9532 | 97.66 70.14 | 99.70  97.76
sci.crypt 86.38 | 76.57 | 9530 § 92.34 | 95.65 7256 | 99.40 97.80
sci.electronics 82.82 | 83.03 92.74 | 87.65 9329 | 6559 9851 | 92.13
sci.med 84.49 | 75.68 9434 | 86.18 | 94.19 6731 | 98.61  96.80
sci.space 83.50  80.26 96.46 | 88.46 94.73 | 7097 9930 | 98.23
soc.religion.christian 88.18 | 74.95 9833 | 97.36 9990 80.80 | 99.50 @ 99.11
talk.politics.guns 83.50  78.88 9524 | 87.89 9471 | 7773 9850 | 95.25
talk.politics.mideast 81.36 | 77.85  97.26 H 9191 | 98.08 75.64 | 97.44 97.46
talk.politics.misc 78.96 = 80.25 90.12 | 86.08 95.03 6831 | 96.77 = 94.28
talk.religion.misc 8291 | 82.07 94.15 | 85.68 94.64 6883 | 98.63  94.07
Trung binh cac nhian 82.94 | 78.58 9421 88.79 | 9441 7135 | 98.82 | 9545

Két qua gia tri F1- score thu duoc tir bd ngtr li¢u 20 NewsGroups dugc trinh
bay trong Bang PL2.3. Tir két qua cho thiy, thuat toan C45 dat gia tri F1- score cao
nhét trén 18/20 nhan, thuat toan SVM dat gia tri F1- score cao nhét trén hai nhin con

lai: “soc.religion.christian” va “talk.politics.mideast”.
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Hinh PL2.1: So sanh Accuracy va F1- score trén by 20 NewsGroups
Téng hop két qua thyc nghiém tir bo dit liéu 20 NewsGroups cho thiy rang thuat
toan C45 cho két qua tdt nhét, tiép theo 1an luot 1a cac thuat toan RE, SVM, va MNB.
So sanh két qua thuc nghiém giira do chinh xac Accuracy va Fl-score cua cac thuat

toan trén bo ngir liéu 20 NewsGroups dugc minh hoa trong Hinh PL2.1

Két qua do chinh xac Accuracy tu bd ngir li€éu cam xtc SemEval-2017 dugc

trinh bay trong Bang PL2.4.

Bang PL2.4: D chinh xdc cta cac thuit toan trén bg ngir licu SemEval-2017

Nhén CNN W2V MNB| NB SVM K-NN | C4.5 RF
anger 64.04 66.18|78.67 70.20| 83.67 53.47 | 53.16 @ 74.69
fear 59.69 | 66.36 76.12|67.55| 80.31  56.22 | 52.35  79.39
joy 65.18 | 72.81|78.47 66.43| 86.22 60.41 | 57.55  88.27
sadness 62.08 65.6578.67 70.51 85.10 55.61 5490 81.43
Trung binh ciac nhan 62.75 | 67.75 77.98 68.67 83.83 | 56.43 54.49 | 80.94

Tir két qua cho thdy thuat toan SVM dat gia tri Accuracy cao nhat trong 3/4
nhan, thuat toan RF cho gia trj Accuracy cao nhét trén nhin con lai 1a “joy”.
Két qua trung binh trén tat ca cac nhin, thuat toan SVM cho gia tri Accuracy

cao nhét, tiép theo 1an luot 1a cac thuat toan RF va MNB.
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Bang PL2.5: F1 - score cta cac thuit toan trén bg ngir liéu SemEval-2017

Nhén CNN W2V  MNB | NB SVM K-NN  C4.5 RF

anger 59.69 69.58 | 79.71 | 72.87 83.48 @ 67.94 60.83 79.03
fear 54.05 66.99 | 77.27 16345 81.57 69.56 5227 81.95
joy 55.39 75.74 | 79.45 6041 86.22 | 40.70 | 41.16 88.00
sadness 61.54 71.56 | 80.26 167.94 85.00 | 68.59 | 3523 82.57
Trung binh cic nhan 57.66 70.97 | 79.17 66.17 84.07 | 61.70 | 4737 82.89

Téng hop két qua F1- score tir bd ngit liéu cam xtic SemEval-2017 trinh bay
trong Bang PL2.5. Tir két qua d6 cho thiy rang, thuit toan SVM dat gié tri F1- score
cao nhat trén hai nhan 1a “joy” va “sadness”. Két qua trung binh trén tat ca cic nhin
cua bg ngtr 1iéu thi thuat todn SVM cho két qua F1-score cao nhét, tiép theo 1an luot

la cac thuat toan RF va MNB.
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Hinh PL2.2: So sanh Accuracy va F1- score trén by SemEval-2017
Téng hop két qua tir bd ngit liéu cam xuc SemEval-2017 thi thuat toan SVM
cho két qua tot nhat, tiép theo 1an luot 1a thuat toan RF va MNB. Riéng trudng hop
thuat toan C45 cho két qua tdt véi bo dit liéu 20 NewsGroups, nhung véi bd dir licu
cam xuc dugc goi la van ban ngén SemEval-2017, thi thuét toan C45 cho két qua
khong cao, tham chi 1a thp nhét trong cac thuit toan dugc xem xét. So sanh két qua
thuc nghiém gitra d§ chinh x4c Accuracy va Fl-score cua cac thudt todn trén bo nglr

li¢u SemEval-2017 dugc minh hoa trong Hinh PL2.2
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Bang PL2.6: D) chinh xic cic thuit toan trén bd ngir liéu bai viét clia ludn 4n

Nhin CNN 'W2v  MNB NB SVM K-NN C4.5 RF

Chinh tri 7191 16638 76.17 76.17 6851 |58.72 |73.62 |62.13
Doi song — X4 hoi 6391 |62.17 70.87 70.00 6391 |58.70 |70.00 |60.43
Gido duc 7277 160.85 78.72 16894 6894 5489 7447 64.26

Khoa hoc — Cong nghé 62.76 168.80 7191 6255 6936 42.55 62.55 7277

Kinh doanh 71.91 68.09 6638 |71.06 66.81 5830 6553 69.79
Thoi su 56.52 5635 5739 49.13 56.09 |[57.83 56.96 59.13
Vién hoa — Giai tri 69.36  160.85 77.02 61.70 65.53 58.72 |71.06 59.15
Phap luat 73.62 |77.02 87.66 6596 8426 4596 70.64 74.04
Thé thao 67.83 |76.65 86.09 70.00 68.70 40.87 |80.43 69.13
Stre khoe 7649 7830  83.40 68.09 73.19 |56.60 72.34 73.19

Trung binh ciac nhan 68.71  67.55 7556 6636  68.53 53.31 69.76 66.40

Vi hai bg ngit liéu chu dé va cam xac dugc xay dung tur dir 1i€u thu thap thuc
té cua luan an, két qua do chinh xac Accuracy tir bd ngir li¢u chu dé cua luan an trinh

bay trong Bang PL2.6.

Tir két qua cho thiy thuat toan MNB dat gia trj Accuracy cao nhit trong 7/10
nhan, thuat toan RF cho gia tri Accuracy cao nhat trén hai nhin “Khoa hoc — cong
nghé” va “Thoi su”, con thuat toan CNN cho két qua cao nhét trén nhan “Kinh
doanh”. Xét két qua trung binh trén tit ca cac nhdn, thuat toan MNB cho gi tri

Accuracy cao nht, tiép theo 1an luot 14 cac thuat toan C45, CNN va SVM.

Két qua F1- score thu dugc tr by ngir li¢u chu dé cta luan 4an trinh bay trong
Bang PL2.7. Tur két qua cho thiy thuat toan MNB dat gia tri F1- score cao nhat trong
8/10 nhan. Thuat toan W2V dat gia tri F1- score cao nhét trén hai nhan 1a “Thoi su”
va “Phap luat”. Thuat toan NB cho gia tri FI1- score cao nhét trén nhdn “Kinh
doanh”. Xét két qua trung binh trén tat ca cac nhin cta bo ngir liéu chi dé thi thuat

toan MNB cho gia tri F1- score cao nhét, tiép theo 1a cac thuat toan W2V va C45.
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Bang PL2.7: Két qua F1- score trén bd ngir li¢u bai viét ciia luan an

Nhan CNN W2V MNB NB SVM K-NN C4.5 RF
Chinh tri 60.66 57.47 | 75.51 74.34 47.66 6.90 67.81 27.23
Doi sdng — X4 hoi 65.49 67.17 |71.05 65.21 36.86 0.00 63.10 9.64
Giao duc 66.91 68.16 |79.04 61.39 50.07 22.09 69.03 30.79
Khoa hoc — Cong nghé 34.14 58.84 167.50 48.05 48.28 59.70 55.69 52.44
Kinh doanh 65.62 59.53 148.05 70.46 69.04 8.87 60.22 69.38
Thoi su 52.57 54.58 43.65 45.71 16.86 0.00 48.88 2.00
Van hoa — Giai tri 47.07 63.73 | 72.12 58.18 36.10 5.71 68.75 7.45
Phap luat 57.09 77.05 | 84.86 63.75 80.53 49.42 66.25 63.74
Thé thao 69.89 68.77 179.82 70.17 71.03 58.02 76.64 68.40
Strc khoe 62.12 76.87 78.87 66.24 73.37 18.33 68.16 68.25
Trung binh ciac nhan 58.15 65.22 70.05 62.35 52.98 2291 64.45 39.93
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Hinh PL2.3: So sanh Accuracy va F1- score trén b dir liéu chii dé ciia ludn 4n
Tong hop két qua tir bo dit lidu chii dé ctia luan 4n thi thuat toan MNB cho két
qua cao nht, tiép theo 13 cac thuat toan cho két qua xép xi nhau 1a W2V va C45.
Thuét toan C45 va thuét toan SVM lan luot cho két qua tbt trong céc bo dir li¢u 20

NewsGroups va SemEval-2017 nhung lai khong cho két qua cao trong bo dit liéu cha
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dé cua luan an. So sanh két qua thuc nghiém gitra d§ chinh xac Accuracy va F1-score

cua cac thuat toan trén bo ngir liéu chu dé cta luan an duoc minh hoa trong Hinh 3.6

Bang PL2.8: Dg chinh xac cac thuat toan trén bg ngir li€u cam xuc cia luan an

Nhin CNN W2V MNB NB SVM K-NN C45 RF

Anger 56.36 59.39 62.73 162.42 |62.12 |54.85 60.91 |55.76
Disgust 55.76 58.48 63.03 |60.61 |62.73 |54.85 56.36 |54.85
Fear 53.64 60.79  56.67 56.36 | 58.18 5545 52.12 |55.76
Joy 47.88 60.03 67.58 |58.48 61.82 50.30 52.12 59.70
Love 66.97 71.21 72.73 6939 7030 4697  66.67 69.70
Sad 51.21 55.76  |57.58 5455 |53.33 47.58 54.24 |53.03
Other 49.39 57.27 |56.67 54.25 55.15 |54.85 53.94 |54.85
Trung binh cic nhan 54.46 60.85 62.42 59.44 60.52 52.12 56.62 |57.66

Két qua thu dugc d6 chinh x4c Accuracy tir by ngir liéu cam xuc cia luén an
trinh bay trong Bang PL2.8. Két qua cho thiy thuit toan MNB dat gia tri Accuracy
cao nhét trong 5/7 nhan. Thuat toan W2V cho gia trj Accuracy cao nht trén hai nhin
con lai 12 “Fear” va “Other”. Xét két qua trung binh trén tit ca cac nhn, thuat toan
MNB cho gia tri Accuracy cao nhét, tiép theo 1an luot 13 cac thudt toan W2V va thuat
toan SVM.

Béang PL2.9: F1- score cac thuat toan trén bo ngir liéu cim xic cia luin an

Nhan CNN W2V | MNB |NB SVM | K-NN |C4.5 |RF
Anger 41.11 66.68 |63.79 |60.81 |42.07 1.29 57.84 19.70
Disgust 64.23 16093 6236 |58.82 [47.12 1.29 50.87 |6.21
Fear 27.61 47.63 5319 |47.26 |36.82 |3.87 48.13 |7.46
Joy 53.16 [57.99 5895 [58.96 |62.83 15.87 145.77 |61.65
Love 61.18 [64.61 68.34 168.30 |72.24 |50.00 |63.51 |72.46
Sad 59.36 |49.30 |51.53 52.27 [38.21 50.13  |47.44 |19.03
Other 36.37 [37.89 4998 [53.37 |42.18 |2.58 51.37 [16.48
Trung binh cac nhian 49.00 |55.00 [58.30 |57.11 |48.78 17.86  |52.13 |27.57
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Hinh PL2.4: So sanh Accuracy va F1- score trén bg dir li€éu cdm xtc cia ludn an

Téng hop céc két qua tu bd dir liéu cam xuc cua luan an cho théy thuat toan
MNB cho két cao nhit, tiép theo 1a thuat toan NB va thuat toan W2V. Tuong tu nhu
két qua trén bo dir liéu chu dé cta luan an, thuat toan C45 va SVM lan luot cho két
qua tbt trong cac b dir liéu 20 NewsGroups va SemEval-2017 nhung lai khong cho
két qua cao trong b dir liéu cam xtic cua luin an. So sanh két qua thuc nghiém gitta
d6 chinh xac Accuracy va Fl-score cua cac thuat toan trén bd ngir liéu cam xtc cia

luan an dugc minh hoa trong Hinh PL2.4.

Tir cac két qua Accuracy va Fl-score thu dugc trén 4 bo ngit liéu thuc nghiém,
x6ét trén cac két qua thuc nghi¢m, luan &n Iya chon stir dung thuat toan MNB dé gan
nhan hay xac dinh cac dac trung chu dé, dic trung cam xuc va dac trung quan diém

cua cac bai viét trong cac mo hinh dé€ xuat cua luan an & cac phan sau
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PHU LUC C: DANH MUC CAC TU DUNG SU DUNG TRONG LUAN AN

alo a ha ai ai ai ai ndy

ai do alo amen anh anh 4y

ba ba ba ba ban ba cung ba ho

ba ngay ba ngdi ba tang bao gio bao lau
bao nhiéu bao na bay bién biét biét bao
biét bao nhiéu biét chic biét chirng nio biét minh biét may
biét thé biét trudc biét viéc biét dau biét dau chimng
biét dau day biét duoc budi budi lam budi méi
budi ngay budi s6m ba ba iy bai

bai bac bai bo bai cai bac ban

ban cip ban da ban thé bay bay bay chir
bay gio bay nhiéu bén béng bén

bén bi bén co bén canh bong budc

budc khoi budc to1 budc di ban ban

ban bd ban riéng ban than bany bét chot
bat ctr bat giac bat ki bat ké bat ky

bat luan bét ngd bét nhuoc bt qua bét qué chi
bét thinh linh bat tir bat d6 bay béy chay
béy chir bay gid béy lau béy lau nay béy nay
béy nhiéu béap ba bap bdm bap bom bét dau bét dau tir
bing bang ctr bang khong bang nguoi bang nhau
bang nhu bang nao bang niy bang vao bang duoc
bang dy bén bét bi b chii

bi vi bd bo ba bo cha bd cudc

bo khong bo lai bd minh bo mat boé me

bo nhd bo qua bo ra bo riéng bo viéc

bo xa bong bdng chdc bong dung bong khong
bong nhién bong nhung bong thdy bong dau bo

bo thude bo diéu bdi phan b6 boi

boi ai boi chung boi nhung boi sao boi thé

boi thé cho nén bai tai baoi vi bdi vay bdi dau
birc cao cao lau cao rao cao rang
cao sang cao sb cao thip cao thé cao xa

cha cha cha chao 6i chia s¢ chiéc

cho cho biét cho chic cho hay cho nhau
cho nén cho ring cho rdi cho thay cho tin

cho toi cho t6i khi cho vé cho an cho dang
cho duogc cho dén cho dén khi cho dén ndi choa

chu cha chui cha chung chung cho chung chung
chung cudc chung cuc chung nhau chung qui chung quy
chung quy lai chung ai chuyén chuyén tu chuyén dat
chuyén chuin bj chanh chanh chi chét chinh
chinh ban chinh gitra chinh la chinh thi chinh diém
chun chun chun chiin chu chu dan chu khach
chu may chi minh ching ching minh chung ta
chung t6i chiung ong chin chin chang ching chic
chang nira choi choi ho chua chua bao gid
chua chéc chua c6 chua can chua dung chua dé
chua ké chua tinh chua ting cham chap chac

chic chic chin chic da chéc hin chic long
chic ngudi chic vao chéc an ching 18 ching nhirng
ching nita ching phai chét ndi chét that chét tiét
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chi chi chinh chico chila chi tén
chin chi chi bd chj dy chiu

chiu chua chiu loi chiu tot chiu an chon

chon bén chonra chdc chbc ché chd chi
ché gi ché khong ché ké chd nhu chot

chot nghe chot nhin chun chuo chir ai

chir con chu gi chtr khéng chtr khong phai chu lai
chur li chir nhu chur sao coi bo coi moi
con con con con da con nha con tinh
cu ciu cubi cudi cing cudi diém cubn

cudc cang cang cang cang hay cd nhan
cac céc cau cach céch birc cach khong
cach nhau cach déu céi céi gi céi ho

cai da cai do ci by cau hoi cay

cdy nudc con con nhu con nira con thoi gian
con vé co co ai c6 chuyén c6 chiang
c6 chang la c6 chu co co co dé c6 ho

c6 khi c6 ngay c6 nguoi ¢6 nhiéu c6 nha

c6 phai 6 s6 c6 thang 6 thé c6 thé

coO vé coOy co dn ¢b didu ¢6 didu kién
c6 dang c6 dau co6 dugc coc kho cd

cd minh co qua co tang b ay cong nhién
cung cung chung cung cuc cung nhau cung tudi
cung tot cung vai cung an cdn can cai
cin cit can tinh cling cling nhu cling nén
cling thé cling vay cling vay thoi ciing duogc co

co chi co chung co cung co dan co hd

co hoi coma con ca ca nghe

ca nghi cd ngay ca nguoi ca nha cd nam

ca thay ca thé ca tin cd an ca dén
cam thay cam on cip cip sb cp truc tiép
can can cép can gi can sb cat lyc

cit suc cau ¢6 lai cu thé cu thé 1a
cu thé nhu cua cua ngot cua tin cu

cir nhu cur viée cr diém cuc luc do

do vi do viy do do duy duy chi
duy co dai dai loi dai ra danh

danh danh dao di du du cho

du di du gi du rang du sao dung

dung cho dung hét dung lam dung dén duai

dudi nudc da da ban da con da dai

da da da khach dan da dan dan dau sao
dan dau dau ma dau ring dau sao

dé dé dung dé gi dé khién dé nghe

dé nguoi dé nhu choi dé so dé st dung dé thuong
dé thiy dé an dé dau d¢ chimg dir

dir cach em em em gia tri gié tri thuc té
giam giam chinh giam thap giam thé gidng
gidng nguoi gidng nhau giong nhu gio gio lau

gid nay gio di gid day gid dén giir

giit lay gitt y giita gitra luc gay

gdy cho gdy gidng gy ra gdy thém gi

gigi gido gan gan bén gan hét
gan ngay gan nhu gan xa gan day gan dén
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gap gap kho khan gap phai gdm hay

hay biét hay hay hay khong hay la hay lam
hay nhi hay néi hay sao hay tin hay dau
hiéu hién nay hién tai hoan toan hoidc

hoac la hay hay con hon hon ca
hon hét hon 1a hon nira hon trude hau hét
hét hét chuyén hét ca hét cua hét noi
hét rdo hét rdi hét y ho ho gin

ho xa héi hoi lai hdi xem hdi xin

hd trg khi khi khac khi khong khi nao
khi nén khi trudc khién khoang khoang cach
khoang khong kha kha tot khéc khac gi
khac khéc khac nhau khéc nao khéc thudong khac xa
khéach khé kho biét kho choi khoé khan
khé 1am khé mé khoé nghe khoé nghi khé néi
kho thiy khé tranh khong khong ai khong bao gid
khong bao lau khong biét khong ban khong chi khoéng con
khong co khong co gi khong cung khong can khong cu
khoéng dung khong gi khong hay khong khoi khong ké
khong ngoai khoéng nhén khong nhitng khong phai khong phai khong
khong thé khong tinh khong diéu kién khong dugc khong day
khong dé khing dinh khoi khoi noi ké

ké ci ké nhu ké t6i ké tir lién quan
loai loai tir luén Iudén ca ludn luén
ludn tay la 1a cung lala 1a nhidu

1a phai 1a thé nao 1avi 1a it lam

lam bang lam cho lam dan dan lam gi lam long
lam lai lam lay lam mét lam ngay lam nhu
lam nén lam ra lam riéng lam sao lam theo
lam thé nao lam tin lam toi lam tang lam tai
lam tap lu lam vi lam dung lam duogc lau

1au cac 1au lau 18u nay 18u ngay 1én

1én cao 1én con 1én manh 1én ngdi 1én nudc
1én s6 1én xudng 1én dén long long khong
lac lic khac Iuc lau Iic nao lic nay
lic sang lic trude luc di luc do lac dén
lac dy ly do lugng lugng ca luong sb
luong tir lai lai bd lai cai lai con

lai giéng lai lam lai nguoi lai néi lai nlra

lai qua lai thoi lai an lai day lay

lay cb lay ca lay giéng lay lam lay ly do
lay lai liy ra lay rao lay sau lay s6

lay thém lay thé lay vao lay xudng lay dugc
lay dé lan lan khac lan lan 1an nao
lan nay lan sang lan sau lan theo lan trudc
lan tim 16n 16n 1én 16n nho 101

161 chu 161 ndi mang mang lai mang mang
mang nang mang vé mubn ma ma cd

ma khong ma lai ma thoi ma van minh
manh mat mat con moi moi gio
moi khi moi lac moi nguoi moi noi moi su
moi thir moi viéc moi mdi mdi luc
mdi lan mdi mot mdi ngay mdi nguoi mot

mot cach mot con mot khi mot lac mot sd
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mot vai mot it moi moi hay méi roi
moi day mo mo mang mo nudc mo ra

mg mirc nay ngay ngay bay gid
ngay ca ngay khi ngay khi dén ngay lic ngay lic nay
ngay lap tuc ngay that ngay tirc khic ngay tuc thi ngay tu
nghe nghe chung nghe hiéu nghe khong nghe lai
nghe nhin nghe nhu nghe noi nghe ra nghe 1
nghe thiy nghe tin nghe tryuc tiép nghe dau nghe dau nhu
nghe dugc nghen nghiém nhién nghi nghi lai
nghira nghi toi nghi xa nghi dén nghim
ngoai ngoai nay ngoai ra ngoai xa ngoai
ngudn ngay ngay cang ngdy cap ngay gio
ngay ngay ngay nao ngay nay ngay no ngay qua
ngay ray ngay thang ngay xua ngay xua ngay dén
ngdy dy ngdi ngdi nha ngdi thir ngd hau
ngin ngét nguoi nguoi nguoi hoi ngudi khac
nguoi khach nguoi minh nguoi nghe ngudi nguoi nguoi nhan
ngon ngon nguon ngot ngdi ngoi bét
ngdi khong ngdi sau ngdi trét ngd nhd nhanh
nhanh lén nhanh tay nhau nhién hau nhiéu
nhiéu it nhiét ligt nhung nhing nha nha chung
nha khé nha lam nha ngoai nha nguoi nha toi
nha viéc nhén dip nhan tién nhé nhin

nhin chung nhin lai nhin nhan nhin theo nhin thay
nhin xudng nhoém nhon nhén nhu nhu ai
nhu choi nhu khéng nhu la nhu nhau nhu qua
nhu sau nhu thuong nhu thé nhu thé nao nhu thé
nhu trén nhu trudc nhu tudng nhu viy nhu y
nhung nhung ma nhuoc bing nhit nhit loat
nhit luat nhat la nhat myc nhit nhat nhit quyét
nhat sinh nhat thiét nhat thi nhat tim nhat té
nhat dan nhat dinh nhan nhén biét nhén ho
nhan lam nhan nhau nhan ra nhan théy nhan viéc
nhan dugc nhim nham khi nham lic nhim vao
nham dé nhi nhd nhd nguoi nh¢g

nhé bap bdm nhd lai nh¢ lay nho ra nho

nhd chuyén nho cd nho nho nho do nho ra
nhiing nhiing ai nhiing khi nhiing la nhiing lic
nhitng mudn nhitng nhu nao nao cling nao hay
nao la nao phai nao dau nao do nay

nay no nén nén chi nén chang nén lam
nén nguoi nén tranh nod noc nodi

ndi bong ndi chung no6i kho noi la ndi lén
ndi lai ndi nho no6i phai nodi qua ndira

noi riéng noi rd noi thém noi that noi toet
noi trude n6i tot noi véi nodi xa noi y

no6i dén noéi du nam nam thang noi

noi noi nudc nudc bai nudc cung nudc 1én
nudc nang nudc qua nude xudng nudc an nude dén
néy nang nang can nang minh nang vé
néu néu co néu can néu khong néu ma
néu nhu néu thé néu viy néu dugc nén

no nd nuac nd nira nira khi
nira I3 nira roi oai oai oai pho
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phe phe phé phia phia bén phia ban
phia du¢i phia sau phia trong phia trén phia trudc
phéc phoét phu hop phan phit phuong chi
phai phai biét phai chi phai ching phai cach
phai cai phai gio phai khi phai khong phai lai
phai 101 phéi ngudi phai nhu phai rdi phai tay
phan phan 16n phan nhiéu phan nao phan sau
phan viéc phit phi phui phéng phéng nhu
phdéng nudc phdéng theo phéng tinh phéc phut

phut qua qua chuyén qua khdi qua lai

qua lan qua ngay qua tay qua thi qua di
quan trong quan trong vAn dé | quan tim quay quay budc
quay lai quay sb quay di qua qué ban
qué bd qua gio qua 1oi qué muc qua nhiéu
qué tay qua thi qua tin qua trinh qua tudi
qué dang quau qua qua la qua that
qua thé qua vay quén ra ra bai

ra bd ra choi ra gi ra lai ra 1oi

ra ngdi ra nguoi ra sao ra tay ra vao

ray ra diéu ra day ren rén riu riu
riéng riéng tung riét ray rdo

rao ca rao nudc rao troi rén rén budc
rich ron rén 10 r0 la r0 that

it cuc rang rang rang rat rat lau
ring rang la 1ot cude 1ot cuc 10i

10i nita 10i ra 10i sa0 10i sau 10i tay

10i thi r0i Xem roi day rua sa sd

sang sang nam sang sang sang tay sao

sao ban sao bing sao cho sao vay sao dang
sau sau chot sau cudi sau cung sau hét

sau nay sau nita sau sau sau day sau do

S0 so voi song le suyt suyt nita
séng séng ngay séng rd sang thé sdng y

si si si sat sap sap dat

sé s& biét s€ hay 50 s6 cho biét
s0 cu thé 50 loai s0 1a sO nguoi sO phan

s thiéu sOt sOt som sOm ngay so di

su dung su su thé su viéc tanh

tanh tanh tay tay quay tha ho tha ho choi
tha ho in than 6i thanh thanh ba thanh chuyén
thanh khong thanh thanh thanh tinh thanh diéu kién thanh diém
thay doi thay doi tinh trang | theo theo budc theo nhu
theo tin thi thoang thiéu thiéu gi thiéu diém
thoat thoat nghe thoat nhién thoit thuan
thuan ai thude thudc bai thudc cach thudc lai
thude tir tha tha la tha rang thanh ra
thanh thu thai qua thang thang ngay thang nam
thang thang thém thém chuyén thém gio thém vao
thi thi gio thi la thi phai thi ra

thi thoi thinh linh thich thich cir thich thudc
thich tu thich y thim thoi thdi viéc
thiing thing thuong 6i thuong thuong bi thuong hay
thuong khi thudng s6 thuong su thuong thoi thuong thuong
thuong tinh thuong tai thuong xuat hién thuong dén thédo hen
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thdo nao thip thip co thip thom thip xudng
thiy thdy thang thay tham tham chi
tham cap tham tir that that chéc that la
that luc that qua that ra that su that tha
that tot that vay thé thé chudn bj thé 1a

thé lai thé ma thé nao thé nén thé ra

thé su thé thi thé thoi thé thuong thé thé
thé a thé do théch thinh thoang thom
thoc théc thao thot thot nhién thét noi
thot thoi thoc thoi gian thoi gian st dung thoi gian tinh
thoi diém thuc mang thir thir ban thir dén
thira thuc hién thuc hién dung thuc ra thuc sy
thuc té thuc vy tin tin thém tin vao
tiép theo tiép tuc tiép do tién thé tod

toé khoi toet trong trong khi trong lic
trong minh trong ngoai trong ndy trong s6 trong vung
trong do trong ay tranh tranh khdi tranh ra
tranh tinh trang tranh xa trén trén bo trén dudi
trudc trudc hét trude khi trudce kia trudc nay
trudc ngay trudc nhat trudc sau trudc tién trude tudi
trude day trude do tra trd cla tra lai

trd ngay trd trudc tréu trio trén trét

tréu trao trong troi dét oi tro thanh tru phi
truc tiép truc tiép lam tuy tuy co tuy la

tuy nhién tuy rang tuy thé tuy vay tuy da
tuyét nhién tudn ty tudt ludt tudt tudn tudt tudt tudt
tudi tudi ca tudi toi ta ta tén

tén chinh tén cai tén ho tén tu ténh

ténh ténh tim tim ban tim cach tim hiéu
tim ra tim viéc tinh trang tinh tinh cach
tinh cén tinh nguoi tinh phong tinh tur tit mu

to te toi toi con tong toc tu ti

tam tap tang tang chung tang cp tang giam
tang thém tang thé tai tai long tai noi

tai sao tai toi tai vi tai dau tai day
tai o6 tao tao co hoi tao nén tao ra

tao y tao diéu kién tim tAm ban tam cac
tan tan téi tat ca tat ca bao nhidu tat thay
tat tan tat tat tat tap trung tap tap lu

tap tap tot té ra té vé toc ta

ti u tdt tot ban tot bd tdt hon
t6t moi tot ngay tot tt cung té

t6i tGi gin t¢i mirc ti noi t6i thi

tirc thi tire toe tir tir ciin tir gidy

tir khi tir loai tir nay tir thé tir tinh

tir tai tir tir tir & tir diéu tir d6

tir dy tung tung cai tung gio tung nha
timg phan tung thoi gian tung don vi ting 4y tu

tu cao tu khi ty luong tu tinh tu tao

tu vi tuy tu an tuu trung Veo

VEOo Veo viée vigc gi vung thién dia vung tan tan
vung tan tan va vai vai ba vai nguoi
vai nha vai noi vai tén vai diéu vao

vao gap vao khoang vao luc vao ving vao dén
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vang vang chiu vang da vang vang vang y
vEo vE&o veo vi vi chung vi ring
vi sa0 vi thé vi vy vi bang vi du

vi phong vi thir v0 hinh trung vo ké v0 ludn
v0 van vung vung 1én vung nudc vang t&
vuot vuot khoi vuot qué van nhét va chang
va lai vén dé vAn dé quan trong | van van thé
vay vay la viy ma vay nén vay ra
vay thi vy u vé vé khong vé nude
vé phan vé sau vé tay vi tri vi tat
von di véi voi lai v6i nhau vo

vut vua vua khi vua luc vura moi
via qua vira 10i vua vira xa xa cach
xa gan xa nha xa tanh xa tap xa Xa

Xa xa xem xem lai Xem ra xem s
Xin Xin gap Xin vang xiét bao xon x6n
xoanh xoach X0¢€t X0dn xoet xuat hién
xuat ki bét y xut ky bat y xué xudng xam xui
xam xam xdm xam xdy ra xénh xéch xép

xu ly yéu cau a a nay aoi

ao a0 vao a0 ao ] da

ai ai cha aida ang ang nhu
au la it it biét itco it hon

it khi it 1au it nhiéu it nhat it nita

it qua itra it thoi it thay 0 hay

0 ho 0 ké 0 kia 0i chao 0i thoi
ong ong nhd ong tao ong tu ong ay
ong ong i Gii cha Gii dao v

y chung y da v hodc in an chung
an chic an chiu an cudc an hét an hoi
an lam an nguoi in ngdi dn qué an riéng
an sang an tay an trén in vé dang
dang tay dang thi diéu diéu gi diéu kién
diém diém chinh diém gip diém dau tién danh dach
dang dang ké dang li dang ly dang 18
dang s6 danh gi4 danh dung dao dé dau

dau co dau ciing dau nhu déu nao dau phai
dau dau dau day dau do day day nay
day roi day do da da hay da khong
dila da lau da thé da vay da du

do do day diung diung ngay ding ra
dung tudi ding voi don vi dua dua cho
dua chuyén dua em duara dua tay dua tin
dua téi dua vao dua vé dua xudng dua dén
duoc duoc cai duoc loi duoc nudce duoc tin
dai loai dai nhan dai pham dai dé dat

dam bao dau tién day day nam day phé
day tudi dic biét dat dat 1am dit minh
dat mac datra dat trudc dat dé dén

dén bao gio dén cing dén cing cuc dén ca dén gio
dén gan dén hay dén khi dén lac dén 10i
dén nay dén ngay dén noi dén ndi dén thi
dén thé dén tudi dén xem dén diéu dén dau
déu déu budc déu nhau déu déu dé




XXX

dé cho dé giong dé khong dé long dé lai
dé ma dé phan dé dugc dé dén ndi dbi véi
ddng thoi du du ding du noi du sb
du diéu du diém o o hay o kia
oi oila u a a oi
ay ay la du o it it han
it 1a it phai it that 6i dao bi gioi
bi gioi oi o 00 ong &

& nay o 50 & g lai

d nhu & nho & nam & trén d vao
o day d do & duoc ua o hy
0 r Ur Ur nhé Ur thi Ur 40




