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LOI CAM DOAN
Toi xin cam doan day la cong trinh nghién clru cta riéng toi.
Céc s lidu, két qua dua ra trong ludn van la trung thyc va chua tung dugc

ai cong bd trong bt ky cong trinh nao khac.

Tac gia luan van

P6 Ngoc Son



LOI CAM ON

Pé hoan thanh dugc luan van, ngoai sy nghién ctru va cd géng cua ban than,
t61 xin cam on PGS.TS Tran Dinh Qué - ngudi thay truc tiép huéng dan, tin tinh chi
bao va dinh hudng cho t6i trong sudt qué trinh thuc hién luan van. Xin dugc gui 101

cam on chan thanh va 10ng biét on sau sic cla toi tGi thay!

T6i xin giri 101 cam on chan thanh t6i tit ca cac thay co gido cua Hoc vién
Cong nghé Buu chinh Vién thong da giang day, hudng dan va diu dat toi trong trong

sudt qua trinh hoc tap tai truong.

Trong qua trinh nghién ctru va thuc hién luan van, mic du duoc sy huéng dan
nhiét tinh cua thay gido PGS.TS Tran Dinh Qué va nhimng nd lyc cua ban than tuy
nhién khong thé tranh khoi nhitng han ché, thiéu sét. Toi rit mong nhan dugc y kién
dong gop, sira chita tir quy Thay, C6 va cic ban bé dong nghiép dé luan vin duoc

hoan thién hon.

Tran trong cam on!

Tac gia

Pb Ngoc Son
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MO DAU

Thanh t6 quan trong nhét trong thoi dai bung nd céng nghé thong tin hién nay
la mang Internet. Noi1 t61 Internet, 1a noi to1 cac két ndi truc tuyén va su tién loi.
Internet thuc ddy tng dung cong nghé thong tin trong phat trién kinh té, vin hoa, xa
hoi va day con duge xem 1a nhan té gitp cho cac qubc gia dang phat trién dan bat kip
v6i cac qudc gia hang dau trén thé gidi. Internet thuc sy 1a mot trong nhitng phat minh
c6 tam anh huong 16n nhat trong lich st loai nguoi. Khi cac dich vu Internet phat
trién, dac biét 1a sy xuat hién cac mang xa hoi va cac thiét bi di dong thong minh, con
nguoi tuong tac da chiéu hon, phan anh sinh dong hon, tirc thoi hon moi mat doi
song. Tir qua trinh nay, con ngudi thé hién da dang doi sdng va cac quan hé xa hoi
trén Internet, bién Internet thanh khong gian x4 hoi, hay khong gian mang, noi c¢6 thé

giao ti€p, lao dong, sang tao, hoc tap, san xuat, ti€u dung, vui choi, giai tri....

Véi yéu t6 pho bién, bam sat vao gan nhu moi mit ciia doi song cling nhu tim
tu tinh cam va duong nhu 12 mot phan khong thé thiéu dugc cua con ngudi hién nay
dé chinh la mang xa hoi ma dién hinh 1a Facebook, Twitter, Youtube, Instagram hay
Zalo.... Mang x4 hoi 13 noi ma nguoi ding cap nhat nhitng thong tin, s¢ thich, moi
quan tdm cta ban than, chia sé va néi 1én nhiig quan diém, danh gia vé moi linh vuc
trong x4 hoi nhu kinh té, van hoa, gido duc, chinh tri.... Tir 46, mang xa hdi ngay
cang tao ra mot luong dir licu khéng 16. Véi lugng thong tin khéng 16 ma nguoi dung
tao ra tir mang xa hdi do 1a thach thirc nhung cling la diéu kién thuén lgi dé cac nha
khoa hoc, doanh nghi¢p hay cac chinh phi nghién ctru va phat hién nhitng quan tam,

nhu cau cling nhu vién dinh hudng cho quan diém cua nguoi dung.

V6i mang xi hoi nguoi dung s& thé hién mdi quan tam, quan diém ciia minh
bang cach thich (like), chia sé (share) cac bai viét ctia ngudi dung khac hay bang
chinh céc bai viét (status) va binh luan (comments) cua ho. Nguoi dung mang xa hdi
s& thé hién rd rang ddy du nhét nhitng mdi quan tdm, nhitng gi mudn truyén dat thong
qua cac bai viét ciia ho. Thong qua nhitng bai viét nay ta c6 thé kham ph4 ra nhiing

linh vyc, van dé ma nguodi dung mang xa hoi quan tam.



Hién nay gido duc cling chinh 1a mot loai hinh "dich vu", cling nhu céc loai
hinh dich vu khac gido duc ciing can c6 cac nd luc tiép thi va thiic day hinh anh. Bén
cach yéu t6 chit lugng duoc dit 1én hang dau thi yéu td tiép thi hinh anh dang ngay
cang dugc coi trong. O Viét Nam nhitng ndm gan day, tir nhitng trudng dai hoc 16n
tdi cac truong dai hoc nhé viée thu hut sinh vién gidi, xay dung thuong hi¢u va tén
tudi dang 13 nhiém vu sdng con, trong bdi canh cac trudong dang phat trién theo 16

trinh ty tuyén sinh, cling nhu ty chu vé tai chinh.

Vi vay, tac gia chon d¢é tai “Kham pha quan tim cuia ngudi ding trén mang xa
hoi phuc vu cong tac truyén thong tuyén sinh cta trudng dai hoc”. Ludn vin sé& dua
trén viéc phan tich cac bai viét (status) cia nguoi dung trén mang xa hoi dé kham pha
mdi quan tdm ciia nguoi dung lién quan dén nhitng nganh hoc cu thé nao cua mot

truong dai hoc va tir 46 s& dua ra cac phuong an truyén thong phi hop.
Téng quan vé van dé nghién ciru

Tai Viét Nam, mang xa hoi ddc biét no ro va phat trién hét sicc manh mé. No
khién nhiéu nguoi chil ¥ va quan tim, da c6 nhiéu nghién ctru cling nhu bai viét vé
viéc khai thac nguén dur licu khéng 16 cua mang xa hdi dé phuc vu cho cac muc dich
khac nhau. Hién nay nhiéu co quan nha nuéc cling nhu doanh nghiép, ca nhén ciing
da tan dung dir liu tir mang xa hoi dé tim hiéu nhirng van dé nguoi dung quan tam
nham dua ra nhitng chinh sach va chién lugc kinh doanh phu hgp. C6 thé ké dén
nghién ctru “Udc lugng quan tAm ngudi dung trén mang xa hdi dua trén tuwong tu bai
viét” [1] ctia PGS.TS. Tran Pinh Qué va cong su. Nghién ciru dé xudt mot mé hinh
dwa trén viéc phan tich cac bai viét ciia nguoi dung trén cac mang xa hoi dé phat hién
va so sanh tuong quan vé quan tim cua ho. Két qua thuc nghiém cho thay ring néu
hai nguoi dung c6 nhiéu bai viét gibng nhau thi s& c6 quan tdm twong ty nhau va
nguoc lai, néu hai ngudi ding c6 quan tdm gidng nhau thi cling c6 nhiéu bai viét

tuong tu nhau.

Trén thé gidi da c6 nhiéu cong trinh nghién ctru vé van dé phat hién quan tdm

nguoi dung trén mang xa hoi. Dién hinh nhu Schwartz va cac cong su cia 6ng [7] da



dé xuat mo hinh phan tich dwa trén do thi dé phat hién quan tim ngudi ding cé cing
so thich. Tuy nhién cac tiép can bai toan phét hién quan tim ngudi ding trong mang
x3 hoi bang mé hinh nay chi tap trung vao viéc tim kiém, phat hién quan tim ngudi
dung trong mot to chtrc cong dong di co sy quan tim nhat dinh vé mot chi dé nao
do.

V&i mot sb mang xa hoi khac nhu hé¢ thé)ng mang xa hoi Del.icio.us, Xin Li va
cac cong sy [9] da chi ra riang tan suat xudt hién ctia mot sd tag va hash-tag trong
mang xa hoi nay c6 xu hudng 6n dinh. Tic 1a mot ngudi c6 xu hudng quan tim mot
van dé trong thoi gian nhat dinh. Dya vao tag va hash-tag, c6 thé phat hién quan tdm

nguoi dung trong khi ho khong thudc mét to chirc cong dong nao.

Véi linh vuc cong tac thudc vé truyén thong ctia mot truong dai hoc, dé tai ma
tac gia quan tam la phan tich co s¢ dir liéu ciia mang xa hdi dem lai dé co thé dinh
huéng, tiép thi hinh anh thwong hiéu ciing nhu giéi thiéu cac nganh hoc cua trudng
dai hoc mot cach chu dong, dén nhirng doi tuong nguoi hoc tai nhitng khu vuce cu thé.
Tir 46 nang cao chét lugng quang ba thuong hiéu va phuc vu dac luc cho cong tac

truyén thong thu hat sinh vién.

Luén van nay s€ tap trung vao viéc xu ly bai todn kham pha quan tdm cuta
ngudi ding mang x3 hoi dwa vao cac bai viét (status) dé phuc vu cong tac truyén
thong tuyén sinh ciia truong dai hoc.

Muc tiéu nghién ciru

Muc tiéu nghién ctru cua luan van la nghién ctru bai todn kham phé quan tam
clia ngudi dung trén mang xa hoi phuc vu cong tac truyén thong tuyén sinh ciia truong
dai hoc duya trén bai viét ciia nguoi dung va thir nghiém danh gia két qua bai toan.

Cu thé nhu sau:

- Tim hiéu vé bai todn kham ph4 quan tim cta ngudi dung trén mang xa hoi
phuc vu cong tac truyén thong tuyén sinh clia truong dai hoc.

- Nghién ctru stir dung M6 hinh tui tir - Bag of Words (Bow) TF-IDF trong khai



pha dir liéu van ban.
- Khao sat cac cach phan loai ngudi dung dua trén bai viét trén mang xa hoi.
Cau tric cia luan van

Noi dung cua luan vin ngoai phan mo dau va phan két luan duogc chia 1am 03

chuong vdi bo cuc nhu sau:

Mo dau: Khai quat vé deé tai, tong quan vé van d€ nghién ctru va cau tric cia

luan van.

Chuwong 1: Tong quan vé nghién civu quan tim nguwoi ding trén mang xi
héi: Gidi thiéu vé mang xa hoi va bai todn kham pha quan tAm nguoi ding trén mang
xa hoi. Trinh bay cic van dé lién quan dén bai toan nay nhu khai pha dir liéu, biéu
dién dir liéu van ban. Y nghia va nhitng kh6 khan thach thirc trong viéc giai quyét bai

toan

Chuong 2: Kham pha quan tam cua nguwoi dung trén mang xa hgi phuc vu
cong tdc truyén théng tuyén sinh cia truwong dai hoc: Trinh bay M6 hinh tai tir -
Bag of Words (Bow) TF-IDF dung dé xir 1y ngdn ngit ty nhién. Pua ra mot mé hinh
xu 1y bai toan kham phé quan tdm cta nguoi dung trén mang xa hdi phuc vu cong tac
truyén thong tuyén sinh cua truong dai hoc dua vao bai viét trén mang xa hoi.

Chuong 3: Thir nghi¢m va ddnh gid: Phat biéu bai toan bai toan kham pha
quan tim cua ngudi dung trén mang xa hoi phuc vu cong tac truyén thong tuyén sinh
cua truong dai hoc dua vao bai viét trén mang xa hi. Gioi thiéu bo dit liéu vé cac bai
viét thu thap duogc trén mang x3 hoi, cac cong cu va phan mém dé xay dung chuong
trinh thir nghiém. Mot s6 két qua va danh gia két qua cho bai toan kham pha quan
tam ctia ngudi dung trén mang x3 hoi phuc vu cong tac truyén thong tuyén sinh cia

truong dai hoc.

Két lugn: Tom luoc cac két qua dat dugc cua luin van va dinh huéng nghién

ctru trong tuong lai.



Chwong 1: TONG QUAN VE NGHIEN CUU QUAN TAM
NGUOI DUNG TREN MANG XA HOI

1.1 Téng quan vé Mang x& hdi

1.1.1 Gigi thiéu vé Mang xa hgi

Mang xa hdi véi cach goi déy du 1a "dich vu mang xa hoi" (tiéng Anh 1a "social
network service") hay "trang mang xa hoi", 1a nén tang truc tuyén noi moi nguoi ding
dé xay dung cac moi quan hé véi ngudi khac co chung tinh cach, nghé nghiép, cong
viéc, trinh do,... hay co mbi quan h¢ ngoai doi thyec.

Mang xa hoi c6 nhiéu dang thtrc va tinh nang khac nhau, c6 thé duoc trang bi
thém nhiéu cong cu méi, va cé thé van hanh trén tit ca cac nén ting nhu may tinh dé
ban, may tinh xach tay, may tinh bang hay dién thoai thong minh.

Mang x3 hoi cho phép ngudi ding chia sé cau chuyén, bai viét, y tuong ca
nhan, dang anh, video, d@)ng thot thong bao vé hoat dong, su kién trén mang hodc
trong thé gioi thuec. Néu nhu trong mo hinh mang xa hoi truyén théng, vi du nhu su
kién hoi chg, da ton tai tir 1au trong lich sur thi mang xa hoi trén web giup nguoi dung
két n6i v6i nhitng ngudi song ¢ nhiéu ving dat khac nhau, ¢ thanh phd khac hoic
trén toan thé giGi.

Mang xa héi dugc chia lam hai dac diém chinh d6 1a: Mot 1a su gOp mat cua
nhirg chu thé hodc ca nhan. Hai 1a nguoi dung s& tir tao ra ndi dung cua trang web
nhirng thanh vién con lai s€ dugc xem thong tin ciia nguoi dung tao nén. Tuy vao
ting nén ting mang xi hoi, nhung thuong cac thanh vién c6 thé lién hé véi bat ky
thanh vién nao khac. Trong mot sb truong hop khac, cac thanh vién cé thé lién hé bat
ky ai ho c6 mdi lién hé.

Cac mang x3 hoi phd bién nhat hién nay ¢ Viét Nam cé thé ké dén nhu
Facebook, Youtube, Twitter, Instagram, Zalo.... Zalo 1a mang x3 hoi Viét pho bién
nhat hién nay. Zalo dugc phat trién tir mot tmg dung chat da phuong tién (OTT) va
dan mo rong tinh ning chia sé thong tin trén tudng theo dong thoi gian (timeline)

twong tu cdc mang xa hdi chinh thirc khac. Zalo hién da thu hat dugc hon 100 tri¢u



tai khoan nguoi dung tai Viét Nam.
1.1.2 Pdc diém ciia Mgng xa héi

Nhin chung c6 nhiéu mé hinh mang xa hoi khac nhau, nhung hau hét mang xa
hoi c6 nhiing dac diém chung nhu:

+ Mang x4 hoi 14 ing dung trén nén tang Internet

+ N1 dung trén mang xa hoi 1a do nguoi dung ty sang tao, chia sé

+ Nguoi dung tao ra hd so ¢4 nhan phi hop cho trang hodc ing dung dugc duy
tri trén nén tang mang xa hoi

+ Mang xa hdi tao diéu kién cho sy phat trién cla cong déng xa hoi trén mang
bang cach két ndi tai khoan ciia nguoi ding voi tai khoan cua cac ca nhén, to chirc
khac.

Tir khi bat dau xuat hién, mang x4 hoi mang lai nhitng loi ich khong nho trong
nhiéu linh vyec, nganh nghé, trong lién h¢ cong viéc, tuyén dung, trao ddi, hoc hoi,
kinh doanh, mua ban, twong tac xa hoi...

Mic du vay trong quéa trinh van hanh thi cdc mang xa hdi cling boc 16 nhiéu
van dé bt cap lién quan dén spam, quyén riéng tu, thu thap thong tin, bao mat, nguy
co st dung sai muc dich, hay bao vé tré em...

1.1.3 Ung dung ciia Mang x& hgi

Su tiép can dén tirng ca nhan nguoi dung véi tdc do nhanh tao ra nhiéu co hoi
va loi ich vé truyén tai, tiép nhan, chia sé, thong tin, tri thirc; phuc vu cac nhu cau da
dang cua cong d@)ng nhu: két ban, giai tri, kinh doanh, bay t6 quan diém, phan bién
x4 hoi, lan toa nhitng diéu tdt dep. ..

C6 rat nhiéu nhiing tmg dung hién nay ctia mang xa hoi c6 thé ké dén mot sd
nhu:

Kénh cdp nhdt tin tice, kién thive, xu thé: voi tinh ning like, theo ddi trang
nguoi doc s€ nhan dugc ngay nhiing thong tin cap nhat cua trang mang minh yéu
thich hodc quan tAm vé tit cac thé loai va nha cung cdp hay nha quang céo ciing c6
thé nhanh chong cap nhat xu thé méi nhat cta linh vyc minh yéu thich. Ngudi ding

cling c6 thé xem tin ttrc hay cap nhat nhitng bd phim, nhiing video clip nhac méi nhét



trén youtube, facebook hay céc trang social network khac rat nhanh chong.

Tro thanh mgt kénh bdo chi, dich vu cong: cac co quan bdo chi va thong tin
dai chung dang tich cuc ding tai cing mot lac trén bao gidy, trén bao dién tir va trang
mang cta minh dé theo kip xu thé cua thoi dai va giit s6 luong doc gia ciia minh. Cac
co quan phép luét hay dich vu cong ciing dang dan “Ién séng” social network dé cap
nhat nhirng tin tic va quy dinh méi cua minh hodc ling nghe ¥ kién phé binh gbp ¥

ctia ngudi dan dé tién téi mot bd may hanh chinh cong thong minh va gian tién hon.

Thong tin Chinh phu co 2 ) 2 o
S ong Don Xem tt o
THONG TIN =D 555-0 6ng Bong s
c!'nNH Puu “Néu t6i khang chay 1&n, néu anh khdng chay 1én, néu ching ta khéng 31 Maiban bé thich Trang nay
chay I&n thi 13m sao béng téi trd thanh anh sang”. tan Chi tich 44 tudi Wi 282.723 ngudi thich trang ndy

dén lai cdu néi cia nha tho Nazim Hikmet.

\ 300.187 ngudi theo ddi trang nay
2% Quich Binh Hiéu va & ngw&i ban khac thich
dia Giem nay

Thong tin Chinh 6L e

phu @
@thongtinchinhphu Gici Thiéu Xem tit c3

Ha N1, ngay ‘g‘théng\émém 2019

Trang chi 2 ” [ Trang web tin tic & truyén théng
Bai viet 5 Goi y chinh sira

Gidi thiéu
Tinh minh bach cia Trang ~ Xem thém
Video Vi 0
Anh i
BAOCHINHPHU.VN
Su kién Tha twéng giao 5 nhiém vy lon cho tan Cha tich Vién Han
: lam KHXH Viét Nam
Ghi chu
Céng dong Qo; 440 42 binh ludn 51 luot chia sé
Tao Trang o Thich (J Binh 1uan @ Chia sé

Hinh 1.1. Trang Thong tin Chinh pht cia Viét Nam trén mang xa hi Facebook
Két noi ban bé, gia dinh, céng dong: Du & dau, gan hay cach xa, mot ngudi
than hay ban be cdp nhat thong tin, hinh anh, trang thai, cdm xuc... nguoi dung s€
nhan duoc ngay. Viéc chia sé thong tin ca nhan trén social network c6 thé giup ngudi
tur gioi thiéu vé minh va tim hiéu nhitng nguoi ban méi nhanh chong va dé dang hon

rat nhiéu so v&i nhitng cudc gip gd thong thuong.



Kinh doanh va quding céo: nhd vao su két ndi moi ngudi cing tde do truyén
hinh anh va thong tin qua Twitter, Zalo, Viber hay Facebook. Ngudi dung chi can tao
mot trang mién phi, moi cic ngudi dung khac tham gia va ghé tham tir d6 c6 thé
thudng xuyén cap nhat va quang cdo cic san phdm ctia minh, nhan cac don dit hang
va chim soc truc tuyén khach hang. Va cac mang x3 hoi ciing di tao ra nhitng cong
cu giao dién riéng danh cho hoat dong kinh doanh va quang cdo trén cac nén tang cta
minh. Khong chi c6 nguoi dung don 1¢ ma ngay cd nhitng cong ty tap doan 16n cling
rat tich cuc sir dung khong gian mang xa hoi 1am noi quang céo, kinh doanh cac san

pham ctuia minh.

sauroiv 9

Hinh 1.2. Sir dung mang xi hdi dé kinh doanh, quang c4o dang tré' nén rat pho bién
vané rf
Vi du manh mé nhét ciia mg dung mang xa hoi d6 1a viéc Tong thong My
Donald Trump d3 str dung cong cu mang x3 hoi dé co thé bay to quan diém va tuong
tac voi cac clr chi My, ddy nhan t6 quyét dinh cho chién dich tranh ctr cudi cung 1a
thang ctr Tong thong cuia 6ng. Phuong thirc ndy cua Tong thong Trump di dinh hinh

lai cach thirc tranh cir ctia cac chinh tri gia trén khip thé gi6i.



Donald J. Trump

@realDonaldTrump

| spoke with President Moon of South Korea last night. Asked him
how Rocket Man is doing. Long gas lines forming in North Korea.
Too bad!

6:53 PM - Sep 17, 2017

Q) 23316 1140560 ) 133,141 o
Hinh 1.3. Nhitng dong trang thai ciia Tong thong Donald Trump ludn nhan dwoc
lwong twong tac rat Ién trén mang xi hgi Twitter
1.2 Bai toan nghién ciru quan tam ngwoi dung trén mang xa hgi phuc vu
cdng tac truyén thong tuyén sinh cia truong dai hoc
1.2.1 Bai toan nghién ciru quan tim nguwoi dung trén mang xa hgi

Mang xa hdi da, dang va s€ tiép tuc 1a mot cong cu lam vi¢e, ing dung giai tri,
ngudn thong tin quan trong trong cudc séng cia ngudi Viét Nam. Moi ngdy, trung
binh mot nguoi trudng thanh (trén 16 tudi) danh khoang 2.12 tiéng dé truy cap mang
xa hoi theo “Bdo Cdo Nghién Ciru Thoi Quen Su Dung Mang Xa Hoi Cua Nguoi Viét
Nam 2018 [11]

Thoi dai thong tin ngay nay da tao nhiing diéu kién cho con ngudi giao luu,
lién két, chia sé nhitng sé thich, sy quan tdm, nhitng ¥ tudng, nhirmg viéc 1am bang
cac phuong tién truyén thong hién dai — nhat 1a su phat trién ngay cang da dang cua
internet, trong d6 c6 cac mang xa hoi. Mi quan tdm cua ngudi dung trén mang xa
hoi rat da dang. N6 c6 thé don gian 1a mgt quan tam vé mot ca nhan nao d6, mot vin
dé mang tinh thoi su, mot mit hang, mot quan diém, mot bai bao, mot danh gia vé
van dé. Mdi c4 nhan, t6 chuc hay con goi la thuc thé sir dung mang xa hoi déu co thé
thé hién mbi quan tdm ciia minh trén mang xa hoi. Hay noi cach khac, khi mot nat
trén mang xa hoi ¢ lién két téi mot nit khac thi s& duoc hiéu 1a nit d6 co quan tim

dén dbi tuong 1a mot nut khac do.
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<]_|7 w3 Thy TRUYN TG
H Vi vens

TUVANTUYENSINH
BAIHOCKIEN TRUCHA NOI

LIVESTREAM TREN KENH VA é’fn DH KIEN TROC HA NI

GIAI DAP TAT CA
CAC THONG TIN TUYEN SINH

& hodc nhom Bat dau
QOF 314 216 binh luan 128 lwot chia sé 59K lrot xem
g Thich (J Binh luan &> Chia sé
Phu hop nhit ~
@ Viét binh luan @, o 9
w Hanh - 30:15 Théi han ndp va cach thirc ndp hé so cia
trrong nhu thé nao vy a
Thich - Tra I&i - 2 ngay o ‘
% 2 phan hdi
g Nguyén Nghiép - 14:58 Cho e héi khéi V0O diém toan li
trirdng van lay cda li thi thpt phai ko a
Thich - Tra I&i - 2 ngay o :
% 2 phan hdi
w Hi Kim Khanh - 19:32 Mong thay chia sé thém vé nganh quan
Iy xdy dung a
Thich - Tra I&i - 2 ngay o 1
% 1 phan héi
e Phan Thi Ha Trang - 57-11 Em thi nganh thiét ké d6 hoa a

. ——— - 4
Thich - Tra I&i - 2 ngay o

Hinh 1.4. Nguwoi ding twong tic véi mot bai viét vé thong tin tw van tuyén sinh
trén mang xa hgi Facebook
Co réat nhiéu cach dé ngudi dung thue hién quan tim dén mot van dé nao d6
trén mang xa hoi. Vi du ho co thé truc tiép viét vé van dé do, chia sé quan diém ca
nhan, nhitng gi ho cdm nhan. Hodc ho co thé tuong tac voi van dé minh quan tam

thong qua vi¢c thich va chia sé van dé dé vdi nhitng ngudi dung khéac (cac nut khac)
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trong mang xa hoi. Viéc truy cdp thuong xuyén vao mdt nut nao do trong mang xa
héi ciing 1a cach ngudi dung quan tim van dé 6. Quan tm ctia ngudi dung trén mang
xa hoi da tao ra lugng dit li€u rat 1on. Dit liéu d6 bao gém nguoi st dung mang xa
hoi, vin d& ma ho quan tam, hg quan tam van dé d6 nhu thé nao...

Nghién ctru phan tich mang x3 hoi c6 thé ké dén phan tich vé& hanh vi cua
ngudi dung nhu cong trinh nghién ctru cia PGS.TS. Tran Dinh Qué va cac cong su

Ny 66

vé dé tai “Udc tinh sy gidng nhau cia ngudi dung mang x4 hoi dya trén hanh vi” [8].
Nghién ciru nay trinh bay mot mé hinh dé udc tinh sy giéng nhau giira ngudi ding
dua trén hanh vi cua ho trén mang xa hoi. Cac hanh vi dugc xem xét 1a cac hoat dong
bao gom ding bai, thich nhitng muyc nay, binh luan va thich binh luan trong nhiing
bai nay. Hay nhu phan tich dua trén ndi dung dua l1én nhu cua nhoém tac gia Diana
Palsetia va cac cong su [5] ¢ mo hinh hoa cac mang dya trén méi quan tim ctia ngudi
ding bang cach suy ra ¥ dinh tir cic hoat dong truyén thong xa hoi nhu binh luan va
tweet ctuia hang tri¢u nguoi dung trong Facebook va Twitter, twong ng.

Luan van s& dya trén phén tich vé ndi dung dua 1én ciia ngudi ding mang x4
hoi dé trinh bay bai toan nghién ctru quan tdm ngudi dung trén mang xa hoi phuc vu
cong tac truyén thong tuyén sinh cua truong dai hoc.

1.2.2 Bai toan nghién ciru quan tim nguwoi dung trén mang xa héi phuc vu
cdng tac truyén thdng tuyén sinh cia truwong dai hoc

Nhu da néi ¢ trén khdm phd quan tdm cua nguoi dung mang xa hoi dang thu
hat duge rat nhiéu sy quan tam nghién ctru. Véi viéc khai pha dir liéu c6 duoc tur
mang x3 hoi, cac cong ty co thé dya trén nhirg phan tich danh gia xu hudng va tiép
can téi khach hang nhiéu nhét co thé hay chinh quyén ciing c6 thé danh gia dugc sy
hai 1ong cta ngudi dan vé cac chinh sach quan Iy cia minh.... Vi thyuc tién hién nay
gido duc cling chinh 1a mot loai hinh “dich vu” va ciling nhu céc dich vu khéc giao
duc ciing can cac nd luc tiép thi hinh anh.

O Viét Nam nhirng nim gan day cac trudng dai hoc déu dang rat tip trung va
viéc thu hat sinh vién gioi, xay dung thuwong higu va tén tudi dang 1a nhiém vu song

con, trong bdi canh cic trudng dang phat trién theo 16 trinh ty tuyén sinh, cling nhu
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tur cha vé tai chinh. Hién nay moi trudng mang xa hoi dang 13 noi gitip cho cac truong
dai hoc két ndi g:‘an nhat, nhanh nhat véi tat ca moi nguodi & moi mién dat nudc cling
nhu trén thé giéi. Viéc nghién ctru su quan tim ctia nguoi dung mang xa hoi sé dem
dén nhitng co hdi tuyét voi dé mot truong dai hoc co thé tap trung dinh hudng viéc
tiép thi hinh anh ctia minh téi nhitng ngudi hoc tiém ning qua d6 thu hat, dinh hudéng
dugc sy quan tdm cua ngudi hoc dén voi truong dai hoc do.

X\ Dangtheoddiv A Chiasd " Chinh siFa théng tin Trang =~~~ D3t ngay

TU VAN TUYEN SINH

DAIHOC KIEN TRUC HA NOI e
" - . uvestrean Tagn x| 0 10N TROS WA W01 :
Pai Hoc Kién Trac Xem béng tin dinh che Trang
Ha Noi ) TAUAT CAP THOAT NU'G'C 3
@OHKIENTRUCHN . K¥ THUAT MO! TRUG'NG DO TH|
KF THUAT WA TANG 00 T
Trang chud
Gigi thigu 494 »
Anh
Sw kién
Video Céng Béng
Bai vigt 2. Gdu Truc va 40 nguot ban Khac thich hosc da
check in ta dia digém nay
Dich vu -
- LN LY
Cis hang
Ghichd Bai viét s  31.530 nguds thich trang n
Uu &3i
Bai Hoc Kién Triéc Ha N&i 43 phat truc tidp "
Viéc iam Noudi ding: Doan Haa Binh 12 Gréng 4 loc 1806 @ @ 3 luot check in
Céng 55—3; ream] Co héi danh cho AD0, AD1. DO7 voi Xét tuysn hoc ba / Xt
THPT Gi&i Thigu
— G‘i wu trrc tuyén tir van tuyen sinh redng Dai hoe Kign Tric Ha NGi
Truy cdp Trung tam quang Khos X3y dung o
c30 + X3y dung din dung va cong nghigp... Xem thém

2 KM 10 NGUYEN TRAI - HA NQI

Hinh 1.5. Fanpage truomg DPai hoc Kién tric Ha Noi trén mang xi hdi Facebook
Thong qua viéc sir dung trang mang ca nhan, mdi ngudi ¢ thé dua ra quan
diém, nhan dinh, sy quan tdm, s& thich... ciia minh d6i v6i mot doi twong nao dé
bang viéc ding tai hay chia sé bai viét. Qua d6, nhirng ngudi dung khac ¢ thé twong
tac v6i ho bang cach comment, like, share... nhitng bai viét nay. Bang viéc phan tich
nhirng bai viét, comment... d6, ching ta s& phan loai duoc nhirng nhom ngudi dung
c6 chung su quan tdm dén mét chu dé riéng biét. Viéc tuong tac vdi cac nhom nguodi

dung nhu vay s€ nhanh chong va hi¢u qua rat nhi€éu hon so véi tuong tac vdi ting cé
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nhan don 1¢. V&i cong tac tuyén sinh cia mdt trudng dai hoc hién nay bén canh viéc
tiép can trén moi truong mang internet ciing phai truc tiép tiép can voi nguoi hoc tai
noi ho hoc tip, sinh séng. B4i vy, ndm bat dugc nhimg mdi quan tim cia nguoi
dung tai nhitng khu vuc nhét dinh sé tao sy thuén lgi rat 16n, cong tac tuyén sinh sé&
danh dung va trang vao nhitng nhu cau sé thich ctua nguoi hoc tiém ning tir d6 ning
cao dang ké hiéu qua cling nhu tranh su dan trai cho cong tic tuyén sinh.

Duéi day 1a mot s6 thuat ngit thuong dugc dung trong mang xa hoi

Facebook:

- News feed: 1 phan hién thi ndi dung trén trang chii Facebook ctia ngudi
dung, d6 1a mdt danh sach cap nhat lién tuc nhirng bai viét, hoat dong tir
ban be hoac cac trang ma nguoi dung theo ddi trén Facebook; cling 1a noi
ma ngudi dung ding tai bai viét, hinh anh, video... News feed doi khi ciling
hién thi nhitng quang céo cua cac trang fanpage nao do.

- Fanpage: 1a mdt trang duoc tao ra bo1 mdt cd nhan hay mot td chire, doanh
nghiép nao do, hinh thanh nén mot nhém cong dong co cung chung so
thich, quan tdm téi mot chit d& nhat dinh, giup nhitng nguoi nay co thé
trong tac v6i nhau dé dang hon. Fanpage ciing duoc coi nhu mot niit mang,
tuong duong véi mdt nguoi dung trong mang xa hoi Facebook.

- Bai viét (hay status): 1 nhitng théng tin nguoi ding dang tai trén news feed
cua minh hodc dang tai 1én fanpage, news feed cua nguoi dung khac.

- Bai share: 1a mot bai post bat ky ciia mot nat nao d6 trong mang xa hoi
Facebook ma nguoi dung chia sé lai trén trang news feed cua minh.

- Comments: 1a cac ¥ kién, binh luan cta ngudi dung dé lai dudi mot bai viét
bat ky.

- Tag: 1a mot lién két dugc dung dé danh diu mot ddi twong cu ma ngudi
dung quan tim va nhac téi trong bai post, comment clia minh.

- Hash-tag: ciing twong tuy nhu tag nhung khong phai 1a mot lién két ma chi
dung dé danh diu hay nhdn manh van dé ma ho quan tim. Hash-tag dugc bt

dau boi ky ty “#” va theo sau 1a chudi cac ky tw khong chita khoang trang.


http://www.ducanhplus.com/2014/03/huong-dan-quang-cao-tang-like-fanpage/
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53 Déng thl glan Qi thigu Egn be Anh Xam thém ~

S Mark Zucksrberg 43 ohat
» @

.7 Binh hubn # Chis cé

(] s i o e e e
Hinh 1.6. News feed ciia 6ng chii Facebook Mark Zuckerberg

Lu4n vin nay s& trinh vé bay bai toan kham pha quan tdm cta nguoi dung dya
vao bai viét cling nhu cac y kién, binh lun trén mang xa hoi dé phuc vu dinh hudng
cho cong tac tuyén sinh ctia mot truong dai hoc.

Mang x3 hoi Facebook 1a mot mang x4 hoi c6 quy mo rat 16n, mang tinh toan
cau va ngay cang phat trién manh mé. Pugc sir dung dong dao boi rat nhidu ngudi
ding tir rat nhiéu cac qudc gia khac nhau trén thé gi6i, dan dén ngon ngit sir dung
trén mang xa hdi nay cling rat da dang. Hién nay, tai Viét Nam, mang xa hdi Facebook
dang 12 mang x3 hoi duoc sir dung pho bién nhat; ngudi dung Facebook ¢ Viét Nam
thudc rat nhidu tang 16p, khong phan biét nghé nghiép, giéi tinh hay tudi tac. Do vay,
luan van di sau vao nghién ctru bai toan kham phé quan tam cua nguoi dung trong

mang xa hdi Facebook trén mién dir liéu Tiéng Viét.
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1.2.3 Y nghia ciia bai toan

Bai todn khdm pha quan tdm nguoi dung trén mang xa hdi phuc vu cong tac
truyén thong tuyén sinh cia trudng dai hoc néi riéng va bai toan kham pha quan tam
ctia nguoi dung trén mang x4 hoi néi chung déu c¢6 nhirng ¥ nghia mang tinh thoi su.

Thu nhét, bai toan c6 ¥ nghia rat 16n d6i véi cac truong dai hoc khi mubn giéi
thiéu, tiép thi hinh anh cua minh téi nhitng nguoi hoc tiém ning mot cach nhanh
chéng hiu qua.

Thur hai, qua viéc khdm phd quan tdm ctia nguoi dung s€ giltp cac truong dai
hoc xac dinh dugc vi tri cac cong déng nguoi dung c¢6 nhitng mbi quan tam giéng
nhau tir d6 tap trung gidi thiéu tiép thi cac nganh dao tao phu hop gitp tiét kiém thoi
gian chi phi nhung dat hiéu qua cao cho cong tac truyén thong tuyén sinh cia minh.

Tht ba, cac bai viét va y kién binh luan s& phan anh mot cach chan thuc nhét
quan tAm ctia ngudi dung nén viéc kham pha quan tim cta ngudi ding qua bai viét
va binh luan s& cho mot két qua chinh xéc cao.

1.2.4 Nhang thach thec caa bai toan

Bai todn khdm pha quan tam nguoi dung trén mang xa hdi phuc vu cong tac
truyén thong tuyén sinh cua truong dai hoc 1a mot bai toan hét strc thiét thyc. Tuy
nhién viéc giai quyét bai toan ciing gap nhiéu kho khan thach thic. Pién hinh nhu:
viéc thu thap di liéu rat phtrc tap va kho khan. Pac biét 1a trong hoan canh hién tai,
khi vin dé bao mat thong tin va quyén riéng tu ciia nguoi dung mang xi hoi dang
duoc thét chat, dan dén viéc truy xuét thong tin bi han ché.

1.3 Khai phé dir liéu va biéu dién dir liéu vin ban.
1.3.1 Gidi thigu vé khai pha di liéu (datamining)

Khoang hon mot thap ky tré lai day, luong thong tin dugc luu trit trén cac thiét
bi di¢n tu (dia cung, CD-ROM, bang tur, .v.v.) khong ngung tang 1én. Sy tich iy dir
lidu ndy xay ra voi mot toc d6 bung nd. Ngudi ta wéc doan rang lugng thong tin trén
toan cau tang gap doi sau khoang hai nam va theo d6 s6 lugng ciing nhu kich c& cua
cac co s¢ dir li¢u (CSDL) cling tdng 1én mdt cach nhanh chong. N6i mdt cach hinh

anh la chung ta dang “ngap” trong dir li¢u nhung lai “déi” tri thirc. Data Mining nhu
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la mdt cong nghé tri thirc gitp khai thac nhirng thong tin hitu ich tr nhitng kho dir
liu duoc tich trir trong sudt qua trinh hoat dong ctia mot cong ty, t6 chirc nao do.
Khai pha dit liéu (datamining) duoc dinh nghia nhu 13 mét qua trinh chat loc
hay khai pha tri thirc tir mgt lugng 16n dit lig¢u. Mot vi du hay dugce st dung 1a 1a viéce
khai thac vang tir da va cat, Dataming dugc vi nhu cong viéc "Dai cat tim vang" trong
mot tap hop 16n cac dit li¢u cho trude. Thuat nglr Dataming am chi vi¢c tim kiém mot
tap hgp nhd co gia tri tir mot sb lugng 16n céac dir ligu tho. Co nhiéu thuat ngir hién
dugc dung cling c6 nghia tuong tu véi tir Datamining nhu Knowledge Mining (khai
pha tri thirc), knowledge extraction (chat loc tri thirc), data/patern analysis (phan tich
dir liéu/mau), data archaeoloogy (khao co dir lidu), datadredging (nao vét dit liéu)....
Khai pha dir 1i¢u 1a mdt bude trong bay budc cua qua trinh KDD (Knowleadge
Discovery in Database) va KDD dugc xem nhu 7 qua trinh khac nhau theo thir ty sau:

1. Lam sach dir liéu (data cleaning & preprocessing): Loai bo nhiéu va cac dir
liéu khong can thiét.

2. Tich hop dir liéu: (data integration): qua trinh hop nhét dir liéu thanh nhing
kho dit liéu (data warchouses & data marts) sau khi da lam sach va tién xi ly
(data cleaning & preprocessing).

3. Trich chon dir liéu (data selection): trich chon di liéu tir nhirng kho dit liéu va
sau d6 chuyén d6i vé dang thich hop cho qua trinh khai théc tri thirc. Qua trinh
nay bao gom ca viéc xir ly vai dix lidu nhiéu (noisy data), dit liéu khong day
du (incomplete data), .v.v.

4. Chuyén doi dir liéu: Cac dit liéu dugc chuyén d6i sang cac dang phi hop cho
qua trinh xu ly

5. Khai pha dix liéu (data mining): La mot trong cac budc quan trong nhat, trong
d6 sir dung nhitng phwong phap théng minh dé chit loc ra nhitng mau dir liéu.

6. Udc lwong mau (knowledge evaluation): Quéa trinh danh gia cac két qua tim
duoc thong qua cac do do nao do.

7. Biéu dién tri thac (knowledge presentation): Qué trinh nay st dung cac ky

thuat dé biéu dién va thé hién tryc quan cho ngudi ding.
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Hinh 1.7. Cac budc trong Data Mining & KDD

Céc chtric nang chinh cta khai pha dit liéu

Data Mining dugc chia nho thanh mét sé hudng chinh nhu sau:

M6 ta khai niém (concept description): thién vé mé ta, tong hop va tom tat
khai niém. Vi du: tom tat van ban.

Luat két hop (association rules): 1a dang luat biéu dién tri tht: ¢ dang kha
don gian. Vi dy: “60 % nam giéi vao siéu thi néu mua bia thi c6 toi 80%
trong s6 ho s& mua thém thit bo kho”. Luét két hop duoc ¢ng dung nhiéu
trong linh vyc kinh doanh, y hoc, tin-sinh, tai chinh & thi truong chirng
khoan, .v.v.

Phan 16p va du doan (classification & prediction): xép mot ddi tuong vao
mét trong nhitng 16p da biét trudce. Vi du: phan 16p ving dia ly theo dix lidu
thoi tiét. Hudng tiép can nay thudng st dung mot sb ky thuat caa machine
learning nhu cay quyét dinh (decision tree), mang no ron nhan tao (neural
network), .v.v. Nguoi ta con goi phan 16p la hoc ¢6 giam sat.

Phan cum (clustering): xép cac d6i tugng theo ting cum (s luong ciing
nhu tén cta cum chua duoc biét trude. Ngudoi ta con goi phan cum 1a hoc
khdng giam sét (hoc khong thay).

Khai pha chudi (sequential/temporal patterns): twong tw nhu khai pha luat

két hop nhung c6 thém tinh tht t va tinh thoi gian. Huéng tiép can nay
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dugc tng dung nhiéu trong linh vyc tai chinh va thi treong chitng khoan
vi n6 c6 tinh du bao cao.

Ung dung cua khai pha dir liéu

Data Mining tuy 1a mot huéng tiép can méi nhung thu hat duoc rat nhiéu sy
quan tAm ctia cac nha nghién ctru va phat trién nhd vao nhitng tmg dung thuc tién cta
n6. Chung ta c6 thé liét ké ra ddy mot sb tmg dung dién hinh:

- Phan tich dit liéu va hd trg ra quyét dinh (data analysis & decision support)

- Diéu tri y hoc (medical treatment)

- Text mining & Web mining

- Tin-sinh (bio-informatics)

- Tai chinh va thi truong chirng khoan (finance & stock market)

- Bao hiém (insurance)

- Nhan dang (pattern recognition)

ERATAY
1.3.2 Khai pha di liéu van ban

Hién nay, co s dir liéu vin ban (text database) dang phét trién nhanh chong
va thu hat sy quan tdm nghién ciru boi su gia tang nhanh chong sé luong thong tin &
dang s6, vi du nhu céc tai liéu dién tir, email, thu dién tir, ca trang web.... Co thé théy
hau hét thong tin cta cac chinh phu, cac nganh cong nghiép, kinh doanh, trudng hoc...
déu duoc sb hoa va luu trit & dang co s¢ dir li¢u nay. Dir li¢u luu trir trong co s& div
liéu vin ban 1a dit liéu ban ciu trac, tirc 13 chiing khong hoan toan phi cu tric nhung
cling khong hoan toan cé cau trac. Vi du, mot tai liéu co thé cha mét vai truong co
cAu triic chang han tiéu dé, tén tac gia, ngdy xuét ban, phan loai... nhung ciing c6 thé
chtra mot lugng 16n nhirng thanh phan van ban phi cau triic nhu phan tom tat hay noi
dung cua tai liéu. Do d6 van dé dit ra 12 1am sao dé c6 thé tim kiém va khai thac tri
thir tir nhitng nguon dir liéu nhu vay. Cac k¥ thuat dé giai quyét van dé nay dugc goi
la k¥ thuat "Text Mining" hay khai pha dir liéu van ban.

Khai pha van ban chia thanh cic van d& nho hon bao gdm phan loai van ban

(text categorization), gom cum vin ban (text clustering), rat trich thuc thé (entity
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extraction), phan tich quan diém (sentiment analysis), tom tit tai liéu (document
summarization), va mé hinh hoa quan hé giita cac thuc thé (entity relation modeling).

Tim kiém vin ban

a. Noi dung

Tim kiém vin ban 14 qu4 trinh tim kiém vin ban theo yéu cau ctia nguoi dung.
Céc yéu cau duoc thé hién duéi dang cac cau héi (query), dang cAu hoi don gian nhat
1a cac tir khoa. C6 thé hinh dung hé tim kiém vin ban sip xép van ban thanh hai 16p:
Mot 16p cho ra nhiing cac vin ban thoa man véi cau hoi dua ra va mot 16p khong hién
thi nhitng vin ban khong duoc thoa man. Cac hé thong thuc té hién nay khong hién
thi nhu vady ma dua ra cac danh sach van ban theo d§ quan trong cua van ban tuy theo
céc cau hoi dua vao, vi du dién hinh 12 cac may tim tin nhu Google, Altavista,...

b. Qua trinh

Qua trinh tim tin duoc chia thanh bén qua trinh chinh :

Pdnh chi sé (indexing): Cac vin ban & dang tho can dugc chuyén sang mot
dang biéu dién nao d6 dé xir Iy. Qua trinh nay con dugc goi 1a qua trinh biéu dién van
ban, dang biéu dién phai co cdu trac va d& dang khi xir 1y.

Pinh dang cdau héi: Ngudi ding phai mo ta nhitng yéu cau vé 1ay thong tin can
thiét dudi dang cau hoi. Cac cau hoi ndy phai duoc biéu dién dudi dang phd bién cho
cac hé tim kiém nhu nhép vao cac tir khoa can tim. Ngoai ra con c6 cac phuong phap
dinh dang c4u hoi dudi dang ngdn ngi ty nhién hodc dudi dang céac vi du, ddi véi cac
dangnay thi can c6 cac k¥ thuat xur 1y phirc tap hon. Trong cc hé tim tin hién nay thi
dai da s6 14 dung cau héi dudi dang cac tir khoa.

So sanh: Hé théng phai c6 sy so sanh rd rang va hoan toan ciu héi cac ciu hoi
clia nguoi dung véi cac van ban duocl wu trit trong CSDL. Cudi ciing hé dua ra mot
quyét dinh phan loai cac vin ban c6 d6 lién quan ganvéi cau hoi dua vao va thir tu
ctia n6. Hé sé& hién thi toan bd van ban hodc chi mot phén van ban.

Phdn héi: Nhiéu khi két qua dugce tra vé ban dau khong théa man yéu cau cia
ngudi dung, do d6 can phai co qua trinh phan hoi dé ngudi dung cé thét hay doi lai

hodc nhdp moi cac yéu cau ciia minh. Mat khac, ngudi dung co6 thé tuong tac véi cac
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hé vé cc vian ban thoa mén yéu cau cua minh va hé ¢6 chuc nang cap nhau cac van
ban d6. Qua trinh nay dugc goi 1a qua trinh phan hoi lién quan (Relevance feeback).

Céc cong cu tim kiém hién nay chu yéu tap trung nhiéu vao ba qua trinh dau,
con phan 16n chua c¢6 qua trinh phan hoi hay xur 1y twong tac nguoi ding va may. Qua
trinh phan hdi hién nay dang dugc nghién ctru rong rii va riéng trong qua trinh twong
tac giao dién ngudi may da xuat hién huéng nghién ciru 13 interface agent.

Phan loai vin ban

a. Noi dung

Phan 16p van ban dugc xem nhu 1a qua trinh gén cac van ban vao mdgt hay
nhiéu vian ban da xac dinh tir trude. Nguoi ta c6 thé phan 16p cac van ban mot cach
thu cong, tirc 13 doc tirng van ban mot va gan né vao mot 16p nao do. Cach nay s& tén
rat nhiéu thoi gian va cong sirc dbi voi nhicu vian ban va do d6 khong kha thi. Do vay
ma phai c6 cac phuong phap phan 16p tu dong. Dé phan 16p ty dong ngudi ta st dung
cac phuong phap hoc mdy trong tri tué nhan tao (Cay quyét dinh, Bayes, k ngudi lang
giéng gan nhat).

Mot trong nhitng tmg dung quan trong nhét ctia phan 16p vin ban 1 trong tim
kiém van ban. Ttr mot tap dit liéu da phan 16p cac vin ban s& dugc danh chi sé doi
v6i ting 16p twong tng. Ngudi dung c6 thé xac dinh chu dé hodc phan 16p van ban
ma minh mong muén tim kiém thong qua cac cau hoi.

Mot ing dung khac ciia phan 16p vin ban 1a trong linh vuc tim hiéu van ban.
Phan 16p van ban co thé duoc st dung dé loc cac van ban hodc mot phén cac van ban
chura dir liéu can tim ma khong 1am mat di tinh phirc tap ctia ngén ngir ty nhién.

Trong phan 16p van ban, mét 16p co thé duoc gan gia tri ding sai hoac dugc
tinh theo mirc d6 phu thudc (van ban c6 moét mic do phu thude vao 16p). Trong truong
hop co nhiéu 16p thi phan loai ding sai s€ 1a viéc xem mdt van ban c6 thudc vao mot
16p duy nhat nao d6 hay khong..

b. Qua trinh

Qua trinh phan 16p van ban tuan theo cac budc sau:

Pdnh chi so (Indexing): Qua trinh danh chi s6 van ban ciling gidng nhu trong
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qua trinh danh chi s6 cta tim kiém vin ban. Trong phan nay thi tbc d6 danh chi sb
dong vai trd quan trong vi mot sb cac van ban mdi ¢ thé can duoc xu 1y trong thoi
gian thyc

Xdc dinh dé phdn I6p: Ciing giéng nhu trong tim kiém vin ban, phan 16p van
ban yéu cu qua trinh dién ta viéc xac dinh vin ban d6 thudc 16p nao d6 nhu thé nao,
dua trén ciu tric biéu dién cta né. Di v6i hé phan 16p van ban, chung ta goi qua
trinh nay la bo phan 16p (Categorization hoac classifier). N6 dong vai tro nhu nhirng
cau hoi trong hé tim kiém. Nhung trong khi nhitng cau héi mang tinh nhat thoi, thi
bd phan loai dugc stt dung mot cach on dinh va lau dai cho qué trinh phéan loai.

So sanh: Trong hau hét cac b phan loai, mdi vian ban déu duoc yéu cau gan
dung sai vao mot 16p nao d6. Su khac nhau 16n nhat dbi véi qué trinh so sanh trong
hé tim kiém van ban 1a mdi van ban chi dugc so sanh voi mot sb luong cac 16p mot
1an va viéc chon quyét dnih phi hgp con phu thudc vao mdi quan hé giita cac 16p van
ban.

Phan hoi (Hay thich nghi): Quéa trinh phan hoi dong vai tro trong hé phan 16p
van ban. Thr nhat 13 khi phan loai thi phai c6 mét s6 luong 16n cac van ban di dugc
xép loai bang tay trudc do, cac van ban nay dugc sir dung 1am miu hudn luyén dé hd
trg xay dung bd phan loai. Thir hai 1a ddi véi viee phan loai vin ban nay khong dé
dang thay doi cac yéu cau nhu trong qua trinh phan hoi ctia tim kiém vin ban , ngudi
dung c6 thé thong tin cho ngudi bao tri hé théng vé viéc x6a bo, thém vao hoic thay
d6i cac phan 16p vin ban nao d6 ma minh yéu cau.

Mot sb bai toan khac

Ngoai hai bai toan ké trén, con co cac bai toan sau:

- TOm tat van ban

- Phan cum van ban

- Phan cum cac tir muc

- Phén lop cac tir muc

- Panh chi muyc c4c tir tiém ning

- Dan duong vin ban
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Trong céc bai toan xt 1y vin ban dd néu & trén, ching tra thiy vai trd cta biéu
dién vin ban rat 16n, dic biét trong cac bai toan tim kiém, phan 16p, phan cum, dan
duong.

1.3.3 M6 hinh biéu dién dé liéu vin ban
1.3.3.1 Tién xir I viin bén

Trude khi bt dau qua trinh biéu dién vin ban, ngudi ta tién hanh budc tién xir
1y van ban. Day la budc hét sitc quan trong vi né c6 nhiém vu lam giam s tir ¢6 trong
biéu dién vin ban va qua do6 s& 1am giam kich thudc dit lidu trong biéu dién vin ban.

Loai bo StopWords

C6 nhiing tir xuat hién nhiéu trong ngdén ngit ty nhién, tuy nhién lai khong
mang nhiéu y nghia. StopWords (tir dirng) [Eduard Dragut et. al. (2009), “Stop Word
and Related Problems in Web Interface Integration”, VLDB ‘09, Lyon, France,
Copyright 2009 VLDB Endowment.] 1a nhitng tir thuong xuyén xuat hién trong vin
ban ma khong c6 nhiéu thong tin ndi dung (vi du: gidi tir, lién tir, v.v.). O tiéng viét
StopWords 13 nhirng tir nhu: dé, nay, kia... Tiéng anh 1a nhiing tir nhu: is, that, this...

Bang 1.1. Cac tir dirng (stopwords) trong tiéng viét

nhan | ring cao nha qua rieng | g mudn
roi 5O thay hay lén lan nao qua
bing  |didu | biét  |lén khdc  |via  |néu | DO
gian
ho tirng day thang trude chinh ca viéc
chua do noi ra nén déu di t6i
toi c6thé | clng Vi lam lai moi ngay
do van minh chi thi dang con bi
ma nam nhat hon sau ong rat anh
phai nhu trén tai theo khi nhung | vao
dén nhiéu nguoi | tor s€ o cling khong
vé dé nay nhitng | mot cac cho duoc
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vOi co trong da la va cua thuc su
gtrén |titca | dudi hau hét | luén giita batky | hoi
ban co toi to cau bac chu di

thim cau mo ong ba em thuong | ai

cam on

Loai bé nhitng tir ¢é tdn sé xudt hign thip

Chung ta c6 thé nhan ra rang, trong vin ban c6 nhirng tir xuat hién rat it lan.
Néu muc tiéu cua chung ta la xac dinh d6 tuong tu va su khac nhau trong toan b tap
hop cac vin ban thi nhimg tir xuat hién rat it d6 (mot hodc hai 1an) c6 anh huong
khong déng ké toi van ban dang xur 1y.

Nam 1949, véi sy quan sat d6, Zipf da phét biéu diéu nay va duoc moi nguoi
coi d6 nhu mot dinh luat. D6 1a mot hién twong Xap Xi toan hoc vé tan sé xuat hién
ciia mot ¢ trong tai liu D. Du6i day s& 1a mo ta chi tiét hon vé dinh luat nay.

Goi tan s xuat hién cua tir t trong tai liéu D 14 f,. Sau d6 sap xép cac tir trong
tap hop cac tir d6 theo chiéu giam dan cua tan s xuat hién £ va tha hang mdi tir ¢ 1a
rt. Dinh luat Zipf dugc phat hiéu nhu sau:

1. f = K (V6i K 1a mot hang s6)

Gia str t; dugc xép & 0 vi tri thap nhét véi tan sb xuat hién 1a b nao déy va ¢;
cling duoc xép & vi tri thip ké tiép voi tan s6 b + 1. Khi d6 ta c6 thé thu duoc xap xi
di voi cac tir riéng biét c6 tan sé xuat hién 12 b. Mot cach tong quat, mot tir chi xudt
hién mot 1an trong tap hop ta co 7,0, = K.

Ciing tir cdng thic trén, phan b cua céc tir duy nhat xuat hién b 1an trong tap
hop sé la K/b.
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Hinh 1.8. Lwgc d6 thong ké tin s cia tir theo dinh luit Zipf
1.3.3.2 M6 hinh khéng gian vector

Vector space model (Md hinh khéng gian vector) [6] 1a mot mo hinh dai sb
(algebraic model) thé hién thong tin van ban nhu mét vector, cac phan tir ciia vector
nay thé hién mtrc d6 quan trong cuia mot tir va ca sy xuat hién hay khong xuét hién
cua no trong mat tai liéu.

Mo hinh nay biéu dién vin ban nhu nhitng diém trong khong gian Euclid n-
chiéu, mdi chiéu twong tng v6i mot tir trong tap hop céac tir. Phan tir tht i, 1a di cua
vector vin ban cho biét s6 1an ma tir thtr i xuat hién trong van ban. Su tuong dong cia
hai vin ban duoc dinh nghia 1a khoang cach gitra cac diém, hodc 13 goc giira nhiing
vector trong khéng gian.

MBOi tir trong khong gian vector s& ¢ mét trong sd, c6 nhiéu phuong phap xép
hang khac nhau, nhung tf-idf (term frequency—inverse document frequency) la mot
phuong phap pho bién dé danh gia va xép hang mot tir trong mot tai liéu. Vé co ban
thi tf-idf 1a mot k¥ thuat giup chuyén doi thong tin dudi dang van ban thanh mot mo
hinh khong gian vector thong qua cac trong sb. Md hinh khéng gian vector va tf-idf
dugc phat trién boi Gerard Salton vao dau thap nién 1960s.

Mic du don gian, nhung mo hinh khong gian vector va nhiing bién thé ctia n6
hién nay van la cach pho bién dé biéu dién van ban trong Data mining va Information

retrieval.
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Hinh 1.9. Biéu dién cac vector viin ban trong khong gian 2 chiéu

Term frequency tft,d xac dinh s6 1an tir t xuét hién trong tai liéu d. Nhung chi
tan sudt xuat hién ciia mot tir théi thi chua du.

Vi dy trong mot tai ligu, sy xuat hién ctia mot tir 10 1an thi tai ligu d6 duoc coi
1a pht hop hon tai liéu ma tir @6 chi xuét hién 1 1an. Nhung khong phai 1a pht hop
hon tai liéu kia 10 lan. Su phu hop khdng ty 1é thuan véi s6 1an xuat hién cua tir d6
trong mot tai ligu.
1.3.3.3 M6 hinh Boolean

Mot mé hinh biéu dién vector véi ham f cho ra gid tri roi rac v6i duy nhit hai
gia tri dung va sai (true va false, hoac 0 va 1) goi 1a m6 hinh Boolean. Ham f tuong
g voi tir khoa t; s& cho ra gia tri dung néu va chi néu tir khda t; xuét hién trong
van ban do.

Mo hinh Boolean dugc xac dinh nhu sau:

Gia str c6 mot co s& dir liéu gdbm m vin ban, D = {d1, da,... dm}. Mbi van ban
dugc biéu dién dudi dang mot vector gdm n tir khoa T = {t1, to,...tn}. Goi W = {w;j} la
ma trin trong s, trong d6 wij 13 gia tri trong sé cua tir khéa ti trong vin ban d;.

1 néu tico mat trong dj
Wij= ’
0 néunguoc lai
1.3.3.3 M6 hinh N-Gram
N-gram duoc hiéu don gian 13 tin suat xut hién cta n c6 thé 1a am tiét, chir

cai hodc tir vung... lién tiép xuat hién trong dir liéu. Kich thudc ciia mot n-grams
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dugc goi 13 bac clia n-grams chinh 14 sb phan tir chira trong né. Mot sé mé hinh n-
gram pho bién: unigram mé hinh véi n=1; bigram v6i n=2, 1a mé hinh duoc sir dung
nhiéu trong viéc phan tich cic hinh thai cho ngdn ngit; trigram véi n-3, v6i n cang
16m thi d6 chinh x4c cang cao tuy nhién di kem vai do thi do phtic tap cling 16n hon.
Vi du v6i cau: “Thoi tiét rat dep” ta c6 cac mo hinh N-Gram nhu sau:
- Unigram (véi n=1) s& bao gom: thoi; tiét; rat; dep.
- Bigram (vé6i n=2) s& bao gém: thoi tiét; tiét rat; rat dep.
- Trigram (v&i n-3) s& bao gom: thoi tiét rat; tiét rat dep.

N-grams duoc ap dung rong rai trong xir Iy ngdn ngit ty nhién mang tinh chat
théng ké nhu hé thdng tach tir, gan nhan tir loai. .. nd thuong duoc ding dé udc luong
x4c suat xuat hién ciia mot yéu to dua vao cac yéu té xung quanh no trong cau. Trong
pham vi luan van nay, N-gram duogc st dung voi yéu t6 1a tr vung.

1.4 Két luan

Trong chuong ndy, tac gia di gidi thiéu vé mang xa hoi va cac tng dung ndi
bat ctia mang x4 hoi. Phat biéu vé bai toan nghién ctru quan tdm ngudi ding dua vao
bai viét trén mang xa hdi phuc vu cong tac truyén théng tuyén sinh cua trudng dai
hoc va nhiing khé khan thach thuc cling nhu y nghia cua bai todn. Noi dung cua
chuong con trinh bay cic van dé lién quan truc tiép tGi bai toan gdm mot s6 van dé

vé khai pha dir li€u va bi€u dién dir 1i€u van ban.
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Chwong 2: MO HINH GIAI QUYET BAI TOAN

2.1 Xac dinh dac trung
2.1.1 Tam quan treng cia Xdc dinh diic trung

Cac thugc tinh trong tap dit liéu anh huang truc tiép dén mé hinh dy doan, do
d6 ta can xac dinh tt cAu tric cua cac thudc tinh sao cho dién dat hiéu qua nhat ban
chat cua tap di liéu.

Mic du khéng chon dugc md hinh dy doan tét nhat nhung ta van cd thé dat
duoc két qua du doan cao. Hau hét céc thuat toan s& tu diéu chinh cac théng sb phu
hop theo cau tric cac thudc tinh hién tai. Tuy nhién, viéc c6 dugc tap thudc tinh tinh
gon s& gop phan lam don gian hoa d6 phuc tap tinh toan cia mé hinh nhd vay ma tinh
toan dugc nhanh hon va dé dang dé dién giai cho nguoi dung. Vi du, khi sir dung mo
hinh cay quyét dinh, néu ta str dung qua nhiéu thudc tinh vao qua trinh dy doan, mac
di cho két qua rat tét tuy nhién, nguoi ding s& rat kho quan sét va dién giai két qua
du doan.

Trong qua trinh téi wu hoa tham sé, mic du khong dat duoc muc tidu nay
nhung véi tap thudc tinh duoc thiét ké tot, ta van c6 thé dat dugc két qua dy doan
cao. Ta khong can phai cuc lyc tim kiém mé hinh ndo phu hop nhit ciing nhu b
trong sé dugc toi uu nhat. Chi véi tap thudc tinh duoc thiét ké tét, ta dd mo ta dugc
tap dix liéu hién c6 cling nhu tiép can véi bai toan thuc té dé dang va rd rang hon rat
nhiéu.

2.1.2 Mét s6 Vi du vé Xdc dinh dic trung

Truc tiép ldy di ligu tho

Véi bai toan phan loai chit s6 viét tay trong bo co sa dir lieu MNIST, mdi birc
anh c6 s chiéu 1a 28 pixel x 28 pixel (tit nhién viéc crop va chinh sta mdi birc anh
da duogc thyc hién tir trudc roi, d6 da 1a mot phan cua feature engineering roi). Mot
cach don gian thuong dugc dung 1a kéo dai ma tran 28x28 nay dé duoc 1 vector co
s6 chiéu 784. Trong cach nay, céc cot (hoic hang) cua ma tran anh duoc dit chong
Ién (hoic canh nhau) dé dugc 1 vector dai. Vector dai nay duoc truc tiép sir dung lam

feature dua vao cac bo classifier/clustering/regression/... Lic nay, gia tri cua mdi
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pixel anh duogc coi la mét feature.

Viéc lam don gian nay dd lam mat théng tin vé khéng gian (spatial
information) gitra cac diém anh, tuy nhién, trong nhiéu truong hop, né van mang lai
két qua kha quan.

Lua chon dic trung

Gia sir rang cac diém dit liéu co sb dic trung khac nhau (do kich thudce dit liéu
khac nhau hay do mot s6 feature ma diém dit liéu nay co nhung diém dit liéu kia lai
khdng thu thap duoc), va sb lugng dic trung 1a cuc Ion. Ching ta can chon ra mot s6
luong nho hon cac dac trung phu hop véi bai toan.

Gidm kich thwoc

M6t phuong phap 1am giam sé chiéu cua dix liéu dé giam bo nhé va khéi luong
tinh toan. Viéc giam sé chiéu nay c6 thé dugc thuc hién bang nhiéu cach, trong d6
random projection 1a cach don gian nhat. Ttc chon mét ma tran chiéu ngau nhién (ma
tran béo) rdi nhan no véi timg diém dit lidu (gia st dit liéu ¢ dang vector cot) dé duoc
cac vector ¢6 s chiéu thip hon. Vi du, vector ban dau c6 sé chiéu la 784, chon ma
tran chiéu c6 kich thude (100x784), khi d6 néu nhan ma tran chéo nay véi vector ban
dau, ta s& dugc mot vector mai ¢é sb chiéu 1a 100, nho hon sb chiéu ban dau rat nhiéu.
Ldc nay, co thé ta khdng cd tén goi cho mdi feature nira vi cac feature & vector ban
dau da duogc tron l1an véi nhau theo mot ti 1é nao d6 roi luu va vector méi nay. Mai
thanh phan cua vector méi nay duoc coi la mot feature (khdng tén).

Viéc chon mot ma tran chiéu ngiu nhién doi khi mang lai két qua té khong
mong mudn vi thng tin bi mét di qua nhiéu. Mot phuong phap duoc str dung nhiéu
dé han ché lugng thong tin mat di co tén 1 Principle Component Analysis.

Feature learning khdng nhat thiét phai 1am giam s6 chiéu dix liéu, d6i khi
feature vector con ¢ sé chiéu 16n hon raw data. Random projection ciing c6 thé lam
dugc viéc nay néu ma tran chiéu 1a mot ma tran cao (s6 cot it hon sb hang).

Tai ter

Phuong phap giup dua cac tu, cac cau, doan van ¢ dang text trong cac van ban

vé mot vector ma mdi phan tir 1a mot sb.
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2.2 M6 hinh tui tir

Tui tir (Bag of Words) 1a mot thuat todn hd trg xtr Iy ngdn ngir tyr nhién va muc
dich ctia BoW 1a phan loai text hay vin ban. Y tudng ctia BoW 1a phan tich va phan
nhom dira theo "Bag of Words"(corpus). Vi test data mdi, tién hanh tim ra sé lan
tirng tir ctia test data xudt hién trong "bag". Tuy nhién BoW van ton tai khuyét diém,
nén TF-IDF 1a phuong phap khic phuc.

2.2.1 Tai ter

Bag of word model (BoW) 1a md hinh dugc str dung trong xtr li ngoén ngir tu
nhién gitup chung ta loc va tim kiém céc tir quan trong trong mot doan vian ban bat ki,
tir d6 ¢o thé dwa ra dic trung va gia trj ctia nd trong doan vin ban do.

MGdi tir dugc twong tng véi 1 chiéu trong khong gian dit liéu, mdi vin ban s&
tré thanh mot vector nhiéu chiéu, mdi chiéu co gia tri khong am. Gia tri cia mdi tir
duoc tinh béng tan suét xuat hién cua tir d6 trong van ban.

Xéttap nvan ban D = {dy, dz, ..., dn} vatap T = {t1, t2, ..., tn} 1a tdp cac tir riéng
biét dugc trich ra tur tdp van ban D. M3i van ban duoc biéu dién thanh mét vector m
chiéu:

tq = (tf(d, to), tf(d, t2), ... tf(d, tm))

trong d6 tf(d,t) 1a tan suat xudt hién cua ti trong van ban d.

* Céc van dé cua Bag of Words (Bow)

- V61 bai toan nay, tu dién c6 nhiéu hon 10 tir rat nhiéu, nhu vay vector dac
trung thu duge s& rat dai. Mot van ban mé ta déu duoc biéu dién bang cac vector co
s6 chiéu rat 16n.

- Nhitng tir hiém d6i khi lai mang nhiing thong tin qua trong nhat ma chi loai
van ban d6 c6. Pay 1a mot nhuoc diém ciia BoW. C6 mot phuong phap cai tién khac
gitip khic phuc nhuoc diém nady cé tén 1a Term Frequency-Inverse Document
Frequency (TF-IDF) dung dé xac dinh tim quan trong ctia mot tir trong mdt vin ban

dua trén toan bg van ban trong co s¢ dir li€u.
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2.2.2 Phwong phdp Phwong phdp Tan sé xudt hién tir - Tan sé vdan ban

nghich ddo (TF-1DF)

TF-IDF: Gitip théng ké cac tir cac doan tir trong doan vin ban (hay trong céc
truong cua dit li¢u trong dir 1i¢u cua bai nay).

(TF) (Term frequency) 1a tan s6 xuét hién cua mot tir. SO 1an xuét hién cia
tir d6 so voi sb 1an clia tir xuat hién nhiéu nhét, gié tri trong khoang tir [0,1]

Cong thuc tinh:

_ f(t.d)
tf(t’d) - max{f(w,d): w € d}

f (t,d): S6 1an xuat hién cia tir t trong doan d

max{f(w,d) : w € d}: S lan xuat hién nhiéu nhét cta 1 tir bat ki trong vin
ban

IDF (Inverse document frequency): Tan sb nghich ciia 1 tir trong tap vin
ban.

Tinh IDF dé giam gia tri ctia nhitng tir phd bién. Mdi tir chi ¢6 1 gia tri IDF
duy nhét trong tap vin ban.

Cong thue tinh:

|D|
|{d € D:t € d}|

idf (t,D) = log

|D| :Téng sb vin ban trong tap D

{d € D:t € d}|: S6 vian ban chia tr nhdt dinh, véi diéu kién
{\displaystyle t} xuét hién trong vin ban d. Néu tir 46 khong xut hién & bat cr 1 vin
ban nao trong tap thi miu so sé& bang 0 => phép chia cho khong khong hop 18, vi thé
nguoi ta thuong thay bang mauthiuc 1+ |{d € D : t € d}|

Co s6 logarit trong cong thirc nay khong thay d6i gia tri cua 1 tir ma chi thu
hep khoang gid tri cta tir d6. Vi thay doi co s6 s& dan dén viéc gi tri clia cac tir thay
ddi bai mot sd nhat dinh va ty 1¢ gifra cac trong lugng vdi nhau sé khong thay doi.
(n6i cach khac, thay ddi co s s& khong anh huong dén ty 18 giita cac gia tri IDF).
Tuy nhién viéc thay d6i khoang gia tri s& giup ty 1¢ giita IDF va TF twong dong dé
dung cho cong thirc TF-IDF nhu bén dudi.
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Gia tri TF-IDF:
tfidf(t,d,D) = tf(t,d) x idf(t,D)

Nhitng tir ¢6 gia tri TF-IDF cao 1a nhirng tir xuat hién nhiéu trong vin ban nay,
va xuat hién it trong cac van ban khac. Viéc nay gitp loc ra nhitng tir phd bién va giir
lai nhitng ttr c6 gia tri cao (tir khoa cua van ban do).

Ung dung

IDF c6 tng dung trong may tim kiém. Vi dy, khi nguoi ding gtri mot truy van
dén may tim kiém, hé thong can biét tir ndo 13 tir nguoi ding quan tdm nhat. Chang
han: truy van ctia nguoi dung 13 “lam thé nao dé sira may Gi”. Sau khi tach tir, chung
ta s& co tap cac tir: 1am, thé nao, dé, stra, may ui. Trong cic tir ndy, “mdy Ui” s& co
IDF cao nhét. Hé thong s& 13y ra tit ca cac van ban c6 chira tir may ui va sau d6 méi

thuc hién viéc danh gia va so sanh dya trén toan b cau truy van.

2.2.3 Phwong phdp Phan ra gia tri sé it - SVD

SVD la viét tat cua thuat ngit tiéng anh singular value decomposition, giai
thuat SVD duogc Golub va Kahan gigi thi€u nam 1965, d6 1a mot cong cu phan ra ma
tran hiéu qua duoc sir dung dé giam hang (hay s chiéu) ctia ma tran. Ky thuat nay
duoc ap dung vao nhiéu bai toan xu Iy van ban khac nhau nhu tom tat van ban, phat
hién sao chép, 14p chi muc va truy van. SVD cho phép phén tich mot ma tran phirc
tap thanh ba ma tran thanh phan. Ung dung SVD trong thu nhap thong tin website
v6i muc dich nham dua viée giai quyét bai toan lién quan dén ma tran 16n, phuc tap
vé nhiing bai toan nhé hon ddy 1a mé hinh khong gian vector riéng cho phép giam
kich thudc tir ma tran gia tri cua TF-IDF va loai bo nhiéu gitip cho qua trinh xir Iy
tinh toan dugc nhanh hon. SVD dung dé giam s6 chiéu ctia ma trin ma van giir duoc
céc thong tin quan trong va loai bé nhiéu... SVD khai trién vin ban thanh r vector doc
1ap tuyén tinh. Véi ma tran trong s6 X d3 x4y dung & trén, ta c6 thé khai trién gia tri
riéng nhu sau:

X =UzV'
Trong do

- U la ma trén truc giao cap m x r ( m la s6 tur chi muc ) cac vector dong cua
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U la cac vector tir chi muc
- ¥ 12 ma tran dudng chéo cp r x r ¢6 cac gia tri suy bién (singular value )
0l>g2>-->0r,voir=rank (A)

-V 1a ma tran tryc giao cdp r x n (n 1a sb van ban trong tap vin ban ) cac

vector cot caa V la cac vector van ban

Hinh anh minh hoa 3 thanh phén cua SDV léy dugc tir ma tran trong s6:

.
n!
oo | i I
05 | } I
. I| I|I
il Il |
: y TECTERT] Y3 i 7 \ 13

Hinh 2.1. Ba thanh phan ciia SVD

Ta c6 thé thdy cac thanh phan ctia SVD mo ta s6 1an céc tir xuat hién trong tat
ca cac van ban, bén canh do6 ta con co thé théy dugc su khac nhau gitra cac tu xuét
hién nhiéu lan trong mot van ban ma khong xuét hién & van ban khac. Ta co thé xem
mdi vin ban 12 mot vector ma mdi thanh phan twong tng véi mdi thuat ngir trong tap
dir lidu cung voi trong sd ctia nd. Vi thuat ngit khong xuat hién trong vin ban thi
trong s6 bang 0. Ta s& biéu dién cac vin ban nay trong md hinh khéng gian vector va
s& str dung cach tinh diém trong ciu truy van.
2.3 M@t sb thuat toan hec cé giam sat

C6 nhiéu thuat toan cho phan 16p nhu Naive Bayes, K - lang giéng gan nht,
K-means, ciy quyét dinh (Decision Tree), May vector hd tro (Support Vector
Machine), Mang loc thua (Sparse Network of Winnows - SNoW), M& hinh Entropy
cuc dai,... Trong khuén kho luan van, tac gid gioi thi€u hai thuat toan hoc c6 gidm
st 1a: Naive Bayes, May vector hd trg. Day ciing 14 hai thuat toan s& tién hanh chay
thir nghiém cho bai toan dang tim hiéu tai chuong 3.
2.3.1 Thugdt toan Naive Bayes

Naive Bayes (NB) [4] 1a phuong phap phan loai c6 gidm sat dwa vao xac suét

duogc st dung rong rai trong linh vuc may hoc.
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Thuat toan Naive Bayes dua trén dinh Iy Bayes dugc phat biéu nhu sau:
P(XY) PX|Y)P(Y)
PX)  PX)

P(Y|X) =

Ap dung trong bai toan phan loai, cac dit kién gdm c6:

- D: tap dit lieu huin luyén dd dugc vector héa dudi dang X =
(X1, X3y ey Xp)-

- Ci:phanlépi, voii={12,...,m}.

- Céc thudc tinh doc lap diéu kién doi mot vai nhau.

Theo dinh ly Bayes:

PX|C)P(Cy)

P(Ci|X) = PX)

Theo tinh chat doc 1ap diéu kién:

Pixicy = | [ Peudc
k=1

Trong do:

- P(C;|X) la xéc suat thuoc phan 16p i khi biét trudc mau X.

- P(C;) x&c suit 1a phan 16p i.

- P(xi|C;) Xéac suat thuoc tinh thir k mang gié tri x« khi da biét X thudc
phén lop i.

Céc budc thuc hién thuat toan Naive Bayes:

Buwéc 1: Huan luyén Naive Bayes (dua vao tap di liéu), tinh P(C;) va
P (x| Cy).

Buée 2: Phan 16p X™W = (x4, X5, ..., X,,), ta can tinh x4c suét thudc tirng phan

16p khi da biét trude X W, X"V duoc gan vao 1p cd xac sut 16n nhét theo cong thirc:

max (P(Ci) l_[P(xlei)>
=1

Thuat toan Naive Bayes vaéi bai toan phan loai van ban
Y tudng co ban cua cach tiép cin Naive Bayes 1a st dung xéc suét c6 diéu kién

gitra tir va chu dé dé du doan xéc suat chu dé cua mdt van ban can phan loai. Diém
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quan trong cua phuong phap nay chinh 1a ¢ chd gia dinh rang sy xuit hién cua tat ca
céc tu trong van ban déu doc 1ap v61 nhau. Gia dinh d6 lam cho vi¢ce tinh toan NB
hiéu qua va nhanh chéng hon cac phuong phap khac vi khong st dung viéc két hop
céc tir dé dua ra phan doan chu dé. Két qua du doan bi anh hudng béi kich thudc tap
dir liéu, chit luong cua khong gian dic trung.

MG ta vector dic trung cta vin ban: 1a vector c6 s6 chiéu 1a sé dic trung trong
toan tap dir li¢u, cac dic trung nay doi mot khac nhau. Néu vin ban ¢ chira dic trung
do6 s€ co gia tri 1, nguoc lai 1a 0.

Thuat toan gom hai giai doan huin luyén va phan 16p rat 1 rang:

Huan luyén: tinh P(C;) va P(x;|C))

Céc bude cta giai doan huan luyén dugc trinh bay trong thuat toan 1:

Input: D — tap DL training, C; — phan 16p 1
Output: P(C;) va P(x¢|C).
- DBoc tap DL training

- DOC Ci
- Véimdic € C
) P(Ci) - |docsi|+1

|total docs|+m
- V6i mdi x,, trong phan 16p i
- d,, « sb giatri c6 thé co cua dic trung thu k

|docsxki|+1
) P(xklci) < |docs;i|+dy
- Kétthic
- Kétthic

docsi|: s6 vin ban cua tdp huin luyén thudc phan 16p i.

ltotal docs|: s6 vin ban trong tip huin luyén.

m: s phan 16p

|docsxki |: S6 van ban trong trong phan 16p i c6 dic trung thir k mang
gia tri xk. (hay sd van ban trong 16p i, c6 xuat hién/khong xuat hién
dac trung k)

|docs;|: S6 vin ban cua tip huin luyén thudc phan 16p i.
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Phan 16p

Input:

- Vector dic trung ctia van ban can phan lép

- Céc gi4 tri x4c suat tinh P(C;) va P(x|C)).

Output:

- Gié tri x4c suat thuoc phan 16p | khi biét truéc mau X.

Dua vao vector dic trung ctia van ban can phéan 16p, ap dung cong thirc tinh
xéc suat thudc tirng phan 16p cho vin ban va chon ra 16p c6 xac suét cao nhat.

2.3.2 Thudt toan vector hé tro

Thuat todn may vector hd trg (Support Vector Machines - SVM) [4] duoc
Corters va Vapnik gidi thiéu vao naim 1995. SVM rat hiéu qua dé giai quyét cac bai
toan v&i dit liéu co sb chiéu 16n nhu cac vector biéu dién vin ban. Thuat todn SVM
ban dau chi duoc thiét ké dé giai quyét bai toan phan 16p nhi phén tic 14 s6 16p han
ché 13 hai 16p. Hién nay, SVM duoc danh gia 1a bo phéan 16p chinh xac nhét cho bai
toan phan 16p vin ban, bai vi d6 13 b phéan 16p toc d6 rat nhanh va hiéu qua dbi véi
bai toan phan 16p van ban.

Cho trudc mét tap huin luyén, duoc biéu dién trong khong gian vector, trong
d6 mdi tai liéu 1a mot diém, phuong phap nay tim ra mot siéu phang quyét dinh tét
nhit c6 thé chia cac diém trén khong gian nay thanh hai 16p riéng biét twong tng 1a
16p + va 10p -. Chat lugng ciia siéu phang nay duoc quyét dinh bai khoang cach (goi
1a bién) ctia diém dir liéu gan nhat ctia mdi 16p dén mat phang nay. Khi d6, khoang
cach bién cang 16n thi mit phang quyét dinh cang t6t, dong thoi viéc phan loai cang
chinh xéac.

Muc dich cta phuong phap SVM 1a tim dwoc khoang cach bién 16n nhat, diéu

nay dugc minh hoa nhu sau:

Hinh 2.2. Hinh Siéu phing phén chia dir li¢u hoc thanh 2 16p + va — véi khoang cach

bién 16n nhat
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SVM thuc chit 1a mot bai toan tdi wu, muc tiéu cta thut toan nay la tim duoc
mot khong gian F va siéu phang quyét dinh f trén F sao cho sai s6 phan loai 13 thap
nhat.

Cho tap mau (X1, Y1), (X2, ¥2), ... (Xf, Y§)} V6i xi € Ry, thudc vao hai 16p nhin:
yi €

{-1,1} 1a nhan 16p twong tng cua cac i (-1 biéu thi 16p I, 1 biéu thi 16p II).

Ta c6, phuong trinh siéu phang chtra vector xi trong khong gian xj w+b=0

- +1, x.w +b>0

Dat f(;l):sign(xl.w+b): _I
-1, x.w + b<0

Nhu vay, f(Xi) biéu dién su phan 16p ctia Xi vao hai 16p nhu da néu. Ta noi yi
= +1 néu Xj thudc 16p I va yi = -1 néu X; thudc 16p II. Khi d6, dé ¢ siéu phang f ta
s& phai giai bai toan sau: Tim min w v6i W thoa man diéu kién sau:

y;(sin(x, .w+b))>1véi vieln

Bai toan SVM c6 thé giai bang k¥ thuat sir dung toan tir Lagrange dé bién doi
vé thanh dang dang thirc. Mot dic diém th vi cia SVM 1a mat phang quyét dinh chi
phu thudc cac Support Vector va né c¢6 khoang cach dén mit phang quyét dinh la

1 Ty SRR A ;R £ Y
m . Cho du céc diém khac bi x6a di thi thuat toan van cho két qua giong nhu ban
w

dau. Pay chinh 1a diém ndi bat ctia phuong phap SVM so véi cac phuong phap khac
Vi tat ca cac dit lidu trong tap huan luyén déu duoc dung dé toi vu hoa két qua.

Bai toan phan 2 16p véi SVM

Bai toan dit ra la: Xac dinh ham phan 16p dé phan 16p cac mau trong tuong
lai, nghia 1a vo1 mdt mau dit liéu méi x; thi can phai xac dinh xi dugc phan vao 16p

+1 hay 16p -1
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Trong do:

o Cacdiém cénhan -1
@® Cic diém conhin+1
e Cac diém twong img
© VaiSupport Vector

Hinh 2.3. Minh hoa bai toan phén 2 16p bing phwong phap SVM

Pé xac dinh ham phan 16p dua trén phuong phap SVM, ta s& tién hanh tim hai
siéu phang song song sao cho khoang cach y giira chung 13 16n nhat c6 thé dé phan
tach hai 16p nay ra lam hai phia. Ham phan tach tuong trng v6i phuong trinh si€u
phang nam giita hai siéu phang tim dugc.

Cac diém ma nam trén hai siéu phang phan tach dugc goi 1a cac Support
Vector. Cac diém nay s& quyét dinh dén ham phan tach dit liéu.

Bai toan nhiéu phan 16p véi SVM

Dé phan nhiéu 16p thi k§ thuat SVM nguyén thily s& chia khong gian dit liéu
thanh 2 phan va qua trinh nay lap lai nhiéu lan. Khi d6 ham quyét dinh phan di liéu
vao 16p thir 1 cua tap n, 2-16p s€ la:
f(X)=wx+b

Nhirng phan tr x 1a support vector s& thoa diéu kién:

fi ={

Nhu vay, bai toan phan nhiéu 16p sir dung phuong phap SVM hoan toan c6

+1 néu thudc lop i
—1 néu thudc lop con lai

thé thyc hién giéng nhu bai toan 2 16p. Bang cach st dung cach thic “mét - dbi -

A4

mot™.
Gia su bai todn can phan loai c6 k 16p (k > 2), chién lugc "mdt-doi-mot’”’se tién

k(k —1)

hanh 1an phan 16p nhi phan st dung phuwong phap SVM. Mdi 16p s& tién hanh

phan tach véi k-1 16p con lai dé xac dinh k-1 ham phan tich dua vao bai toan phan
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hai 16p bang phwong phap SVM.

Cac budc chinh cua phwong phap SVM

+ Phuong phap SVM yéu cau dir liéu dugc biéu dién nhu cac vector cua cac
s6 thue. Nhur vay néu du vao chua phai 1a sb thi ta can phai tim cach chuyén ching
vé dang s cia SVM.

+ Tién xur Iy dit liéu: Thue hién bién d6i dir liéu phu hop cho qua trinh tinh
toan, tranh cac sé qua 16n mo ta cac thude tinh. Thudng nén co gidn (scaling) dit lidu
dé chuyén vé doan [-1, 1] hodc [0, 1].

+ Chon ham hat nhan: Lya chon ham hat nhan phu hop tuong ing cho tung
bai toan cy thé dé dat dugc d6 chinh xé4c cao trong qua trinh phan 16p.

+ Thuc hién viéc kiém tra chéo dé xac dinh cac tham sé cho ung dung. Piéu
nay ciing quyét dinh dén tinh chinh x4c ciia qua trinh phan 16p.

+ St dung cac tham s cho viéc huan luyén vai tap mau. Trong qua trinh huén
luyén sé& sir dung thuat toan tdi wu hoa khoang cach gitta cac siéu phing trong qua
trinh phan 16p, xac dinh ham phan 16p trong khong gian déac trung nho viée anh xa
dir liéu vao khong gian dic trung bang cach mé ta hat nhin, giai quyét cho ca hai
truong hop di liéu 1 phan tach va khong phan tach tuyén tinh trong khong gian dic
trung.

+ Kiém thur tap dir liéu Test.

2.4 Phwong phap kham pha quan tam cia ngwoi dung trén mang xa hoi
phuc vu cdng tac truyén thong tuyén sinh caa truong dai hoc dua trén xir
ly ngdn ngir tw nhién,

Sau qua trinh nghién ctru, tac gia dua ra phuong phép khdm phéa quan tam cua
ngudi dung trén mang xa hoi phuc vu cong tac truyén théng tuyén sinh cta trudng

dai hoc nhur sau:
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A 1a Xay dung
Thu thap » Xt ly » 3;?3)??}2}; tir khoa » Xt 1y
dix liéu dir licu A » cho céc két qua
i dir licu \
nganh hoc

Buwéc 1: Thu thap dit liéu: tién hanh thu thap di liéu 1a cac bai viét tiéng Viét
cua nguoi dung mang xa hdi tai Viét Nam.

Budce 2: Xu ly dir li¢u:

+ Tién hanh tach tir voi dit ligu 1a cac bai viét thu dugc tir Facebook.

+ Loai bo tur dung (stopwords) va cac ky tuy dac biét.

+ Xay dyng bo tir dién cac tir.

Buéc 3: Tao vector thudc tinh cta cac tir trong tdp van ban vai mo hinh Tdi
tir - Bag of words danh lai trong s6 voi tf-idf va st dung SVD (singular value
decomposition) nham muc dich giam chiéu dit liéu cia ma tran di duge trinh bay
trong muc 2.2 cda luan van.

Buéc 4: Xay dung tir khoa vé cac nganh hoc: Nganh Xay dung; Nganh K§
thuat ha ting va Moi truong D6 thi; Nganh Quan 1y d6 thi; Nganh Kién trac, Quy
hoach; Nganh My thuat va noi that dua trén hé théng tr khoa cac nganh hoc, dao tao
dugc cung cap bai Phong Pao tao — PH Kién trac Ha Noi.

Buwdc 5: Xu ly két qua sau phan loai: Voi cac bo tir khoa da dugc xay dung ¢
bude 4, tién hanh trich xuét dix liéu vector dai dién cta céc tir khoa nay tr CSDL thu
dugc ¢ budce 3. Banh gia do 16n vector dai dién cua cac tir khoa theo cong thire tinh

do 16n cua vector trong khong gian:

- ||A|| 1a 0 16n cta vector A=[A4, 4,, ..., A, ];
- Ay, A,, ..., A, 13 cac trong sb clia vector A.

D0 16n cua cac vector s€ thé hién cho tan suat xuat hién cua tir khod trong bd
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dir liéu van ban. Béi vay vector dai dién cho tir khod cang 16n thi cuong do xuét hién
clia tir cang nhiéu va no ciing 1a thude do cho sy quan tim ctia nguoi dung tdi tir khoa,
nganh hoc tir d6 danh gia quan tim cua ho dé c6 giai phap phuc vu cong tac truyén
thdng tuyén sinh.
2.5 Két luan

Trong chuong nay luan vin da trinh bay tong quan vé hoc may, hai thuat toan
hoc may cé giam sat 1a Naive Bayes va Support Vector Machines - SVM, k¥ thuat
Xac dinh dic trung véi mé hinh TUi tir duoc st dung trong viée giai quyét bai toan
dang tim hiéu. Pong thoi, dwa ra phuong phap kham pha quan tim cua ngudi ding

trén mang xa hoi phuc vu cong tac truyén thong tuyén sinh ciia truong dai hoc.
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Chwong 3: THU NGHIEM VA PANH GIA KET QUA

Dua trén co s 1y thuyét da trinh bay ¢ chuong 1 va chuong 2, chuong 3 s&
mo ta chi tiét vé bai todn kham pha quan tAm ctia nguoi ding trén mang xa hoi, dit
lidu, cac phan mém va cong cu st dung, mot s6 két qua thir nghiém va danh gia.

3.1 Phat biéu bai toan

Bai toan kham pha quan tim ctia nguoi dung trén mang xa hdi Facebook dura
vao bai viét Tiéng Viét, van dé 1am thé nao dé biét dugc mdi quan tdm cua ngudi
dung t6i nganh hoc ciia mot truong dai hoc thong qua viée phan tich cac tur rat trich
ra duoc tir nhitng bai viét Tiéng Viét do ho tao ra. Bai toan dugc phat biéu nhu sau:

Input: Cac bai viét ciia ngudi ding tao ra trén mang xa hoi Facebook, cac tir
khoa dac trung cua cac nganh hoc cua truong dai hoc.

Output: Ngudi ding A quan tdm dén nganh hoc nao? Nganh hoc H ¢6 nhiing
nguoi dung nao quan tam?

3.2 Dir liéu
3.2.1 Thu thdp dé ligu

Hi¢n nay vi¢c thu thdp dir li¢u trén mang xa hdi Facebook khé 1a kho khan;
mot phan 1a do van dé bao mat dit lidu, mat khac 14 vi chiing khong dugc tong hop dé
san ¢6 nhu mot sd dich vu mang xa hoi khac. O day, tac gia da st dung cong cu

Simple UID duoc chia sé mién phi theo dia chi: https://atpsoftware.vn/simple-uid

© simpleUID V2 — X
Application Edit View

Ban bé cta UID Thanh vién nhém Quét Like bai viét

STT IDFB Tén FB NGi dung Gi¢i Tinh  Ngay sinh  Locatio
1 100010968483121 Déng Duong Doodle Art male Thai Bin
2 100006577934590 = Tran Duy [attachment] male Nam Dir’
3 100004696923818 Vi Duy Dat doodie male Ha No6i
4 100002925393459 B Minh Hoa O bai nay Knéng So Ché né ding ca tén thdng bé rdi tai knodn clia né d6 Sang dé ma xem iai =))))))) female Ha Noi
5 100008939808690 Minh Thanh Gri bac male

6 100005183135258 ST D6 du male Thanh p
7 100004965725596 Nguyen Thuan Cai nay c6 thé vé Ién trong nha ko Ae, lam trang tri cho phéng ngd thi ok nhi male Thanh p
8 100006577934590 U @ =)))

9 100012161080608 = Anh Huy ciing tirng mé v& nhwr nay nhung dm V& dc 1 goc lai hdng hinh °)) chura ké sy sang tao female B&c Ninl
10 100008010730103  Ngoc Cuong doodie art a male Nam Dir

»

B = @ o w18 @ A~ T ) E N6 123aM Bl

Hinh 3.1. Giao di¢n phin mém Simple UID


https://atpsoftware.vn/simple-uid
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MBJi tai khoan ctia mot nguoi dung Facebook déu dugc cung cap mot mi goi
12 ma token. Khi nguoi dung ding xuat khoi Facebook hodc ngit két ndi Internet, ma
token s& khong con gié tri. Vi ma token ndy, chiing ta ¢ thé thu duoc cac thong tin
cong khai ctia ngudi ding s¢ hitu ma. Pong thoi ciing thu duoc nhirng thong tin cia
ngudi dung khac co két ndi v6i ngudi sé hitu mi token nay trén mang xi hoi
Facebook. Hay néi cach cach khéc, 1a thu duoc thong tin cta cac nit co lién két truc
tiép voi nguoi dung d6 trong mang. Tat nhién, nhiing thong tin nay phai dugc nguoi
dung cong khai, truong hop nhitng thong tin 1a riéng tu thi trinh khdm phé s€ khong
thu thap duogc.

Phan mém kham phé Facebook Simple UID cung cap mét s6 truong thong tin
ching ta co thé léy nhu: ID, tén, dia chi, ngay sinh, gidi tinh, feed... Trong do, Feed
¢ day la nhitng thong tin ma nguoi dung thuc hién trén trang Newsfeed ca nhan, c6
thé bao gém cac status, bai share, comment...

3.2.2 M0 ta di ligu

Dit liéu thir nghiém ctia luan van gém hang trim bai viét tir nguoi ding trén

mang xa hoi Facebook. Mdi nguoi dung ¢ mot ID va cé cac trudng thong tin sau:

tén, dia chi, gi6i tinh, ngdy sinh, bai viét.

B H S Xuét file-25-11-2019=0-17.xlsx - Excel ?2 B -
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Ngoc Son
Y “ M e .
? it Calibri e oA N = - Bwaplet General ) By B g 2X = ?"‘“‘05“’“ by ik

L Bg Copy ~ = -~ &=, e ] Fill -
Paste B I U- P e A+ === &=35= [ Merge& Center ~ -9 s <g 93 Conditional Formatas Cell Insert Delete Format Sort & Find &

- ¥ Format Painter = e | B Merge & Center $-% 2 2 | Formatting~ Table Stylesv | ~ - B € Clear~ Filter~ Select ~

Clipboard = Font & Alignment & Number & Styles Cells Editing
L10 v b2
A B C D E F G H I J K
1 |SET Name uiD Gender Birthday ~ |Email SDT Location
2 1627 D& Dic Dirc "100033696064045 male yunindustry24122000@gmai +84967752059
3 9119 Khoa D& "100003265120379 male yoan_khoa_ct@yahoo.com Ho Chi Minh City, Vietnam
4 8575 Nguydn My "100004369416105 male 06/17 waannmmyy@gmail.com Da Nang, Vietnam
5 6652 V&n Qudc Virong "100007790979889 male vuonghenry2208@gmail.con+84345559757  Da Nang, Vietnam
6 9486 Vi Dirc Giang "100001627286076 male 03/28/1991 vuducgiang1991@yahoo.cor Hanoi, Vietnam
7 4601 Kidu Lyc "100012345849047 male 11/11/1998 votinhooo@yahoo.com Budn Ma Thudt, Dic Lik, Vietnam
8 7298 Lan Anh Vo "100006508608504 female 06/03/2000 vor\goclananhOSOGZOOO@gnS’SA938847421 Ho Chi Minh City, Vietnam
v, 4
9 2490 Khanh Vo 100025617911143 male 02/11/1988 vhkhanh1128@gmail.com +84848675673 Can Tho
10 8928 Tién Thanh "100003838212335 male vantienthanh1992@gmail.cc Ho Chi Minh City, Vietnam
11 8361 Van Hau "100004700748695 male vanhau99az@gmail.com "+841266707696 Da Nang, Vietnam
12 4230 Tuan Anh Nguyen "100013518283488 male tuanhvuong0407 @yahoo.cor Go Vap, H8 Chi Minh, Vietnam
13 3113 Trong Hiéu "100021923102868 male 12/22 tronghieu18.06@gmail.com Saitama-shi, Saitama, Japan
14 8679 Trinh Linh "100004218346602 female 12/14 trieutulong98@gmail.com Thanh Héa
15 4793 Tran Vén Hanh "100011681051000 male tranvanhanh.earth@gmail.cc Nha Trang
16 7167 Nghia "100006731173026 male trannghiaj@gmail.com Hanoi, Vietnam
17 7283 Trang Oc "100006526457940 female trangocbn.99@gmail.com
~ # r 2 e
18 2648 H Thi Thuy Trang 100024629482658 female 08/10 trangheuheu@gmail.com  +84362817047 M$ Dirc, Quang Ngéi, Vietnam
19 9611 Trang Dang "100000889377265 female trangbh1@gmail.com
20 8939 Thach Sanh La Anh "100003823050464 male 07/20/1997 traitimhoada_love.lc65k@ya Phu My, Vietnam
v,

21 6210 Dinh Lyc L& 100008720525062 male trainhaque19998 @gmail.cor Thanh Héa
22 7957 Ngoc Khanh "100005378046313 female tnkhanh55@gmail.com Ho Chi Minh City, Vietnam
23 4290 Tam Nhii "100013361491915 female tnhi13768@email.com Ho Chi Minh Citv. Vietnam

Test Sheet

<

Hinh 3.2. Dir liéu nguoi dung thu dwge tir Facebook
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Luan van s€ st dung dit li¢u bai viét thu thap cua nguoi dung tai khu vuc Ha
NOi, tr 22 tudi tréd xuong. Cac dir li€u tur tat ca cac bai viét cua nguodi dung s€ dugc

Iuu tai mot file 1a “dulieumxh.txt”

. "Xt file-1-10-2019=1-27xlsxtxt - Notepad

File Edit Format View Help

khi thang em thich phim Avatar va bao chup cho cai hinh trudt'ss 2784061205013708

Em dang 1a mot hoc sinh cdp 3 va em dang co dy dinh hoc thiét ké thoi trang  278400214835294
E dang Lam mot s§ anh 1ién quan d&n thoi trang. Lam mai khong dugc. b?843?86@d981968

Video dugc hoan thanh trong vong 5 ngay cla minh 284815931604927 176 13 14

E dang hoc mon vé tay to mau nudc ma sao...?  284815931604927

[n3, Col 69 100%  Windows (CRLF) ~ UTF-8

Hinh 3.3. Dir liéu bai viét cia mdt ngudi ding Facebook
3.3 Phan mém va cac cong cu sir dung
Hé thong cai dit chuong trinh thir nghiém duogc thé hién trong bang sau:

Bang 3.1 Méi trwong thir nghiém

Thanh phin Théng sb

Hé diéu hanh Windows 10 Pro 64bit

Bo vi xur ly Intel Core 13-3220 3.3GHz
RAM 8Gb

O cung 500Gh

Két qua thr nghiém cua luan van dugc hoan thién bdi cac phé“m mém va cong
cu sau:

- Lay dit liéu Facebook bang phan mém Simple UID

- Cong cu VnTokenizer tir https://github.com/

- Str dung ngdn ngir 1ap trinh Python 3.6.

- Xay dung tr khoa cac nganh hoc voi su giap dd cia Phong Dao tao BH

Kién trac Ha Noi.



44

3.4 Xir Iy dir ligu

Dudi day tac gia sé trinh bay chi tiét cach xtr 1y dir liéu cho mé hinh giai quyét
bai toan kham ph4 quan tAm ctia ngudi dUng trén mang xa hoi phuc vu céng tac truyén
thong tuyén sinh ctia truong dai hoc.

Buée 1: Tién hanh tach tir véi dit ligu la céc bai viét thu duge tir Facebook.
Tuy nhién tiéng Viét khong don gian nhu tiéng Anh vi n6 c6 nhiing tir ghép. Téc gia
st dung cong cu VnTokenizer dé thuc hién viéc tach tir tiéng Viét. Dir liéu thu duoc

sau qua trinh tach tir dugc thé hién ¢ hinh duéi.

File Edit Format View Help

Cach day khoang 2 nim , vi trude dé t6i con qua tré dé thay duoc y_nghia cua viéc_lam tir_t]
Coéng_viéc 1am tir_thién ciing chinh 13 cach tdi tw_tao niém vui trong cude_sdng . Toi ctr lan

- Trong vong mot ngay , chi danh bao_nhiéu thot_gian cho viéc suy_tu , budn_phién va nghi_
Khong , to1 khong co nhiéu thoi _glan déu_budn vi nhu thé rat vé van . Tu_dung ngdi budn

- Nhin d6i mét chi ¢6_vé di bét budn hon so véi trude_déy . Didu d6 chimg_ t6 chi dang yéu .

<

Hinh 3.4. Dir li€u sau qua trinh tach tir
Bude 2: loai bo tir dung (stopwords) va céac ky tu dac biét. Sau qua trinh loai
bo tir dung va céac ky tu dac bi¢t dir licu thu dugc 10.563 tir sau d6 xay dung bo tir
dién cac tir bang gensim trén python. Dit liéu tir dimg va tir dién céc tir duoc luu trix

trong file vietnamese-stopwords.txt va thuvien.txt

B vietnamese-stopwords... — O X . thuvien.txt - Notepad i

;':‘ P Tomst View b A| File Edit Format View Help
en z
fing 3489 bao quat
bén 9418 bao trum
E?n—b% 7559 bao_tai
eén co »
bén_canh 5838 bao_tLE
bong 9326 bao vay
E“‘:’C - 6052 bar
uoc khoi
by 5 4229 barca
bude_di .| 9830 barcelona

Hinh 3.5. File stopwords va tir dién
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Buwéc 3: Tao vector thudc tinh véi mo hinh Tui tir - Bag of words danh lai
trong s6 voi tf-idf va sir dung SVD (singular value decomposition) nhim muc dich
giam chiéu dix liéu ctia ma tran.

Vidu:taco 2cau

- “Em dang 13 hoc sinh cip 3 va em dang ¢ ¥ dinh hoc thiét ké thoi trang.”

- “Em dang 1am mot sb anh lién quan dén thoi trang.”

Tap cac tu trong van ban:

Vbi= {Em, dang, 13, hoc sinh, cip, 3, va, em, c6, ¥ dinh, hoc, thiét ké,
thoi_trang}

Vb2= {Em, dang, 1am, mét, s6, anh, lién_quan, dén, thoi_trang}

Tap V la tip céc tir co trong 2 van ban: V= {em, dang, 1a, lam, hoc sinh, cép, 3, va,
6, y_dinh, hoc, thiét ké, thoi_trang, mét, sb, anh, lién_quan, dén}

Tao vector luu trit s6 1an xuat hién cua tir trong V ng véi Vb1 va Vb2:
Vvb1=1[2,1,1,0,1,1,1,1,1,1,1,1,1,1,0,0, 0, 0, 0]
Vb2=01,1,0,1,0,0,0,0,0,0,0,0,0,1,1, 1,1, 1,1]

Tién hanh danh lai trong sd véi tf-idf da duoc trinh bay tai muc 2.2.3 cua
chuong 2:

Vbl= [ -0.02709096, -0.01354548, 0.023156153, 0.0, 0.023156153, 0.023156153,
0.023156153, 0.023156153, 0.023156153, 0.023156153, 0.023156153,
0.023156153, 0.023156153, -0.01354548, 0.0, 0.0, 0.0, 0.0, 0.0 ]

Vb2= [ -0.01956569, -0.01956569, 0.0, 0.033447777, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, -0.01956569, 0.033447777, 0.033447777, 0.033447777, 0.033447777,
0.033447777 ]
Tur Vb1 va Vb2 cb thé thu duogc trong sd vector biéu dién ctia mét tir ¢6 trong hé
théng van ban vi du: thoi trang= [ -0.02709096, -0.01956569 ]; hoc_sinh= [0.0,
0.033447777].
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File Edit Format View Help

bao ho -0.13278 -0.43938 -0.17296 -0.44063 -0.50931 -0.20973 -0.59001 0.11:
diéu_ khic 0.57139 0.77957 -0.4891 -0.14907 0.32228 -0.027875 -0.89751 -0.1!
love -0.063167 0.70675 0.035793 0.13251 0.65033 0.16537 0.43866 0.49572 -(
media 0.043644 0.32641 0.067227 -0.41968 -0.56495 0.057905 0.4801 0.0233:
hoc tr6 0.14032 0.14712 -0.10492 0.17335 0.28466 -0.30088 -0.45895 -0.5297
(cf,)t -0.064956 -0.40547 0.035117 0.53012 0.45498 -0.28574 -0.10906 -0.03558.

Hinh 3.6. Dir liéu thu dwoc sau khi vector hoa

Budc 4: Xay dung bd tir khoa cho cac nganh hoc (tac gia xay dung bo tir khoa

cho cac nganh hoc thudc truong PH Kién trac Ha Noi):

Nganh Xay dung: vat liéu, cong trinh, két cau, thi cong, xay dung.

Nganh Ky thuat ha tang va Moéi truong D6 thi: méi trudng, cap nudc, thoét
nuéc, giao thdng, ha tang.

Nganh Quan 1y db thi: kinh té, quan ly, méi giéi, dau tu, kinh doanh.
Nganh Kién tric, Quy hoach: kién tric, quy hoach, thiét ké, cau tric, canh
quan.

Nganh My thuat va noi that: nghé thuat, dd hoa, diéu khic, my thuat, hoi

hoa, thoi trang.

Buwéc 5: Tién hanh danh gia két qua thu duoc cta bwée 3 va buéc 4.

Véi cac bo tir khoa da duoc xay dung ¢ budce 4, tién hanh trich xuat dit liéu

vector dai dién cua céc tir khoa nay tr CSDL thu dugc ¢ budc 3. Nhu da dugc trinh

bay trong chuong II ctia dd an, d 16n vector dai dién ctia cac tir khoa nay sé& thé hién

cho cuong do xuat hién cta chiing trong bd dir liéu van ban. Béi vay vector dai dién

cho tir khod cua nganh hoc cang 16n thi cuong d6 xuat hién cua tir cang nhi€u va n6

cling 1a thudc do cho sy quan tdm cua nguoi dung to1 tir khod, nganh hoc d6. Do 16n

cua vector trong khong gian duoc tinh theo cong thirc:

- ||A|| 1a @0 16n cua vector A=[A4, A,, ..., A, ];

- Ay, A,, ..., A, la cac trong s6 clia vector A.
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3.5 Két qua thir nghiém va danh gia

Luan vin tién hanh thir nghiém mo hinh Bag of Words (BoW) trén bo dir liéu

thu duoc tir mang x4 hoi Facebook. DPong thdi danh gia két qua va ap dung vao thuc

tién cong tac truyén thong tuyén sinh cia Trudng Pai hoc Kién trac Ha Noi.

Sau qua trinh X 1y dit liéu nhu d3 néu & trén, tac gia da thu dugc thong sb

cho tur khoa cua ting nganh hoc.

Nganh Xay dung
vat_liéu 0.11825 -0.22825
cong_trinh 0.024897 0.42179
két cau 0.2147 -0.20546
thi_cong -0.32523  0.10789
xay_dung 0.019169 0.13665
Nganh Kién tric
kién_truc 0.63067 0.39237
quy_hoach -0.01672 -0.24207
thiét_ké 0.20904 0.008976
cau_truc 0.29731 0.15952
canh quan -0.03962 -0.08081
Nganh Ha tang D4 thi I

mdi_truomg 0.005382 -0.1181
cdp_nuac

thoat_nudc

giao_thong -0.13601 -0.38686
ha_tang 0.10422 -0.14114

Nganh My thuat - N that

my_thuat 0.69189  0.3583
nghé_thudt 0.60611 0.24823
d6_hoa 0.15245 0.18944
didu_khac 0.57139  0.77957
hAai_hna N7027A N 2R2T7A

-0.41305
-0.09055
-0.19028
0.33556
0.17505

-0.11765

0.41791
0.091165
-0.19508
-0.36495

0.005521

0.48404
0.24324

-0.25009
-0.31098
0.49924

-0.4891
-0 520072

0.11068
-0.23157
0.60609
-0.17188
-0.23332

0.24409
-0.33353
-0.02448

0.38325
-0.18348

-0.05279

0.055456
0.33448

-0.2782
0.087602
0.12226

-0.14907
N.A250A

-0.04938
0.16239
0.053737
0.2692
0.084166

-0.16288
-0.13357

0.50396
-0.37031
-0.34059

-0.38462

0.051649
-0.25958

0.15529
-0.13693
-0.28422

0.32228
-N.N2422

-0.35523
-0.43276
-0.5029
-0.29029
0.11793

-0.65607
-0.04928
-0.00098
-0.23364
-0.66444

-0.56886

-0.16636
-0.35476

-0.69523
-0.31117
0.26981

-0.02738
-N.A2222

-0.27335
-0.42523
-0.49851
-0.09969
-0.32035

-0.36931
-0.29123
-0.19158
-0.33279
-0.52442

-0.21188

-0.17199
-0.04816

-0.70028
-0.35657
-0.8734

-0.89751
07

-0.21385
-0.12106
-0.3593
-0.21028
0.14137

0.016235
-0.02221
-0.52637
-0.26296
0.087442

-0.12375

0.3091
0.006758

-0.14766
-0.02013
-0.82665

-0.19313
-NANS11

-0.23932
0.050621

0.12243
-0.04171
-0.02936

-0.08975
-0.11835
-0.12885
-0.07663

0.36015

0.080534

-0.57228
-0.32539

-0.35032
-0.12537
-0.40272

0.07891
-N2N2A7

Hinh 3.7. Két qua thu dwoc véi tir khoa cia tirng nganh hoc

0.5645
0.16321
-0.0487
0.21429

0.2019

0.08191
0.28918
0.37172
-0.38031
0.075332

0.13193
-0.22239
0.34529
-0.214
0.19057

0.027729
-0.40372

0.33582
0.096339
-0.21567

0.048914 0.047379

-0.01076
0.005047

-0.07962
0.38408

0.48532
0.040088
0.01173

0.57056
021452

0.30353
0.49566
0.438

0.19281
n.nAN728

Tur két qua sau qué trinh vector hoa van ban, tac gia co thé biét dugc do 16n

cua vector bi€u dién cac tir khod tir d6 c6 thé tinh toan dugc ti 1€ twrong quan sy quan

tam cua nguoi dung gilta cac nganh hoc. T khoa cap nudc va thoat nudc khong thu

duogc két qua do khong xuat hién trong bd co sd dit liéu. Do 16n vector dai dién cho

cac tur khoa nhu sau:
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Bang 3.2 Bang d¢ lon vector cia cac tir khda thugc nganh hec

Nganh hoc T khéa Do l6m vector

vat lidu 3.31786
cbng_trinh 2.77719
Xay dung két cau 3.237185
thi_cong 3.109306
xdy dung 2.462262
kién trac 3.346985
quy hoach 3.622615
Kién trac — Quy hoach thiét ké 2.846713
cau tric 2.888134
canh quan 3.343251
moi_truong 3.070959

cap nudc 0.0

K¥ thuat Ha tang d6 thi thoat nudc 0.0
giao_thong 3.383439
ha tang 3.632892
my_thuat 4.282763
d6 hoa 4.183288
My thuat — Noi that diéu khic 3.427316
hoi hoa 3.707231
thoi trang 3.906045
kinh té 3.048389
quan_ly 2.621017
Quan Iy D6 thi moi_gioi 3.359173
dau tu 3.468024
kinh_doanh 2.848544

Nhu da trinh bay & trén vector dai dién cho tir khod ctia nganh hoc cang 16n
thi cuong do xuat hién cua tir cang nhiéu va no ciing 1a thudc do cho su quan tim cia
nguoi dung toi tir khoa, nganh hoc do6. Vi vay tur do 1on vector thudc tinh cua tir khoa,
tac gia co thé biét duoc ti 1& sy quan tAm cua nguoi dung téi cac nganh dio tao nhu

hinh dudi.
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My thuat - Noi that

Kién tric - Quy hoach

Ha ting do thi

Quin 1y dé thi

Xay dung

Hinh 3.8. Biéu dé ti 1¢ sw quan tAm ciia ngudi dung t6i cac nganh hoc

Vi két qua thu dugc sau qua trinh xir 1y dit lidu tac gia nhan thdy nguoi ding
dudi 22 tudi tai khu vuc Ha Noi co su quan tam nhiéu t6i nganh hoc My thudt — Noi
tht cao nhat chiém 29% tiép dén 1a Kién triic — Quy hoach 21%, con lai 1a Quan 1y
d6 thi 19%, Xay dung 18% va Ha tang d6 thi 13%
3.6 Két luin

Chuong 3 ctia luan vin da trinh bay vé phuong phap 1ay dit liéu bai viét cta
ngudi dung trén mang xi hoi Facebook, cach xir Iy dir liéu. Két qua thir nghiém
phuong phap xir Iy ngdn ngir ty nhién véi mo hinh Tui tir, v6i két qua thu dugc da
cho biét ti 1& quan tim ctia nguoi ding mang x4 hoi t6i cac nganh hoc ciia truong DH
Kién trac Ha Noi. Két qua nay ciing tuong dong véi thuc té ghi nhan duoc tai Truong
Pai hoc Kién tric nhitng nim gan day khi cac nganh lién quan dén nghé thuat dang

rat duoc don nhan va c6 sb luong thi sinh du thi tang dot bién.
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KET LUAN

1. Nhitng két qua dat dwoc:

Vi muc ti€u nghién ctru de ra, luan van da di sau nghién clru cac van dé xung

quanh bai todn kham pha quan tim cta nguoi dung trén mang xa hdi phuc vu cong

tac truyén thong tuyén sinh cua truong dai hoc va da dat duoc nhimmg két qua sau:

Khao sat mot sé thuat toan hoc c6 gidm sat va cac van dé vé biéu dién va
Xt ly dir liéu van ban.

Phét biéu va xay dung mé hinh xir ly bai toan kham pha quan tdm cua
nguoi ding trén mang x& hoi phuc vu céng tac truyén thong tuyén sinh caa
truong dai hoc va trién khai giai quyét bai toan theo mé hinh.

Xay dung bo tir khoa twong ung ciia cac nganh hoc cua Truong PH Kién
trdc Ha Noi &p dung trong chuong trinh thir nghiém. Tién hanh thir nghiém
v6i mé hinh xir Iy ngdn ngit tu nhién, dua ra két qua phan loai quan tam
ctia nguoi dung ddi véi cac nganh hoc nay va ap dung vao cong tac truyén
thong tuyén sinh cta Truong Pai hoc Kién tric sé trién khai tap trung manh
vao viéc thong tin, quang ba vé hai nganh hoc My thuat — Noi that va Kién
trdc — Quy hoach tai dia ban thanh phé Ha Noi.

2. Hwéng phét trién luan vin:

Trong qué trinh thuc hién luan vin, khong tranh khoi c6 mot s6 han ché do

di€u kién v€ mat thoi gian va trinh d ctia hoc vién. Vi vay, hudng nghién ctru tiép

theo ctia hoc vién la:

Ngoai viéc sir dung bai viét, luan van co thé hudng dén viéc sir dung nhirng
thong tin khac ma ngudi dung chia sé trén mang xa hoi dé kham phé van
dé ma ho quan tdm. Ciing nhu, khong chi ding lai & mang x& hoi Facebook
ma con cd thé ma rong cho cac mang x& hoi phé bién khéc.

Bai toan khdm pha quan tdm cta nguoi dung trén mang x& hoi phuc vu
cong tac truyén théng tuyén sinh cua truong dai hoc ¢d ng dung rat rong
rdi cho nhiéu linh vuc. Két qua bai toan s& 1a cong cu dic luc dé cac co s
gido duc cd nhimg diéu chinh, dinh hudéng cong tac truyén thong sau dé 1a
tac dong dén quan diém cua ngudi ding. Do d6, luan van cd thé tiép tuc
phét trién theo huéng mot trong nhitng ang dung cua bai toan.



[1]

[2]

[3]

[4]

[5]

[6]

[7]

o1

DANH MUC CAC TAI LIEU THAM KHAO

Danh muc tai liéu tiéng Viét:

Nguyén Thi Hoi, Tran Dinh Qué, 2018’, “Uéc luong quan tdm nguoi ding
trén mang xa hoi dua trén tuong ty bai viét”, T ap chi khoa hoc va cong nghé
Dai hoc Pa chng, ‘s 7.

Nguyén Thi Hoi, Pam Gia Manh, Tran Dinh Qué (2017), Pé tiong dong ngir
nghia cdac bai viét trén mang xd héi dwa trén Wikipedia, Hoi nghi Khoa hoc
Quédc gia 1an tht X — Nghién ciru co ban va ung dung CNTT (FAIR'10), Pa
Nang.

Bui Khanh Linh, Nguyén Thi Thu Ha, Nguyén Thi Ngoc Ta, Pao Thanh Tinh
(2016), Phan logi van ban tiéng viét dira trén md hinh chu dé, Hoi nghi Khoa
hoc Quéc gia lan thir IX —Nghién ciru co ban va ang dung Cong nghé thdng
tin (FAIR'9), Can Tho.

Danh muc tai liéu tiéng Anh:

Bing Liu (2007), Web Data Mining, Department of Computer Science
University of Illinois at Chicago, Springer, Berlin, Germany.

Diana Palsetia, Md. Mostofa, Ali Patwary, Kunpeng Zhang, Kathy Lee,
Christopher Moran, Yves Xie, Daniel Honbo, Ankit Agrawal, Wei-keng Liao,
Alok Choudhary, User-Interest based Community Extraction in Social
Networks, ACM, NY, USA, 2012.

Mehdi Allahyari, Seyed Amin Pouriyeh, Mehdi Assefi, Saied Safael,
Elizabeth D. Trippe, Juan B. Gutierrez, Krys J. Kochut, ‘2017, “A Brief
Survey of Text Mining: Classification, Clustering and Extraction
Techniques”, arXiv:1707.02919 [cs.CL].

M. F. Schwartz and D. C. M. Wood (1993), “Discovering shared interests
using graph analysis”, Communications of the ACM, pp. 78-89.



52

[8] TH Nguyen, DQ Tran, GM Dam, MH Nguyen, Estimating the similarity of
social network users based on behaviors, Vietnam Journal of Computer
Science, 2018.

[9] X.Li, L. Guo, and Y. E. Zhao (2008), “Tag-based social interest discovery”,
World Wide Web. New York, NY, USA: ACM, pp. 675-684.

Danh muc website tham khao:

[10] https://vinaresearch.net/, tuy nhap ngay 24/02/2020



https://vinaresearch.net/

53

PHU LUC

Danh sach cdc tir stop words cuia tiéng Viét:
a_ha bap_ba_bap_bdm | bdng chét_ndi co
a-16 bap_bdm bong_chdc chét_tiét c6 ching 1a
a oi bat_chot bong dung chét_that c6 dé
a bat_cir bong_dau chi_chét co thé
a bat_do6 bong_khong | Chin co_thé
4a bat_giéac bong_nhién chin co thé
a bat_ké bo_bd chinh co vé
a oi bat_ki bo_me chinh_la coc kho
ai bat_ky bé chinh_thi coi bo
ai_ai bat_luan boi chi coi moi
ai_nay bat nhuogc boi_chung chi do con
ai bat_qua béi nhung chi la con
ai_cha bat_thinh_linh boi_thé chi tai cd minh
ai_da bat_tur boi_vay chi vi co lai
ai_khanh bay bay boi_vi chiéc cong nhién
alo bay chur buc cho dén co
amen bay gio ca cho dén khi co chirng
anh_ta bay gio ca_thay cho nén co ho
ang bay nhiéu cai cho toi co ma
20 bay Cac cho téi khi con
an bay gid ca_thay Choa cu cau
at bay chay ca_thé chéc choc cua
at_han bay chur cang ché cling
at_la bay gid can ché chi cling cuc
au_la bay lau can chot cuing nhau
au_o bay lau_nay cin_cat Cha cling V6i
ay bay nay cat_luc chu cha cling
ba bay_nhiéu cat_stc chu may cling nhu
bai bén cay chi minh cling vay
ban béng cha_cha chui cha cling vay thoi
ban_mang bén chanh_chanh | chin chan cl
ban bét chao_0i chun ch n cu Viéc
bao_gio bi chac chan cuc ki
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bao lim biét_bao chac_han chung cuc cuc ky
bao_lau biét_bao_nhiéu | chin chin chung qui cuc lec
bao_na biét_chung_nao | ching chung quy cude
bao_nhiéu biét dau chan_chan chung quy lai | cubn

bay bién biét dau chung | chang_l& chdng minh danh

bang biét dau day chiang_nhitng | chdng ta dao
bang_ay biét_may chang_nia ching toi da
bang_khong | bo chang_phai chu dan da
bang_nay boi_phan chac cht lai dan dan
bat dau_tur bong cham_chap chu li dau sao
dau dé cho ha hoi lung khong thé
dau sao dém dém ha hot nhién khong_thé
dé so den ha ram Hoi khong thé nao
dé thuong dén ciing ha ram hoi khong trach
di chi dén day hang hai O khu khu
do dén noi hay la Hon khir hoi
do vi déu hay Hon khuot

do @6 déu déu han Hung kia

do vay di han Ia hiing hang kia ma

do ching dich thi hang huong ki cuing

du cho do h ng huong chi Ki that

du rang do day hién_nay huong gi Ki thuc
dung doa hau nhu huong ho ki tinh
duy doi hcm huong nira kia

dir doi khi hé hu Kin kin
dooi ddi véi hén chi her ky that

da dong hén gi h Ky thuc
dai dé dot nhién hén nao ham ky tinh
dai loai do hén it la

dai nhan dung hé Kém la

dai pham dung 1a hé kéo ma la ltng
dat ding nhu hé kéo nira lai

doan dung that hénh héch Kéo roi lai thé nira
dang dung that la hét ké dén lam

dang 18 dung vay hét minh ké tiep lam sao
dang 1i dung dung hét muyc kha kha lam
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dang ly dua hét nuéc Kha lim 1am
danh dach duoc hét nude hét cai| kha di lam ldc
danh dung eo 0i hét say khau lim khi
dao dé éu hét strc khi ndy ling ling
dic cach gap hét thay khi d6 lam lui
dam d&m g héty khi &y Ian
dang ay gia di hinh Khi lan hoi
dau gia nhu hinh nhu khi khéng lan luot
dau dau gia phong hiém khién lap tac
dau day gia ti nhu hign kho lau lau
dau day gia ty nhu hién nay khon ciing lén

dau do gia ma hién tai khoén xiét 1én

dau gia ma ho khoan khdng biét leo Iéo
dau tién gia nhu hoai cua khdng co I&o d&o
day gia phong hoac khong dung léu

day do gio hoac gia khéng khéo li lau
day gio day hoic la khdng may khi | lia

dé gira ho dé khéng nhitng | 16¢ coc
dé ma giira chirng hoc toc khdong phai loc coc
long l6¢ ning nhi phai chi rat muc
16ng loc nang nac nhiéu phai ching ren rén
1 luot nay nhién hau phan phat rén

lui lai nay nhiét ligt phat rich

lui I nén nhom phe riét

[Ui lui nén chi nhén nhén phi phui riu riu
lui thai nén nhd ra pho rén rén
lubn néu nhung nhing | phdc roi

ludn ludn néu nhu nhu phong rot cuc
lubn thé ngay nhu choi phong nhu rot cudc
ludn tién ngay ca nhu khong phot rat cuc
ly lau ngay lap tac nhu qua phoc raa

mai ngay luc nhu thé Phut sa sa
mai mai ngay khi nhu tuong phuong chi sach
mac dau ngay tir nhu vay phirt sao

mac du ngay tic khac nhung qua quit sau chot
mac du vay ngay cang nhung ma qua quyt sau cung
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mac nhién ngay ngay nhitng qua sau cudi
mac strc ngay xua nhing ai qua dang sau do
méc tinh ngay xira nhitng nhu qua 1a sap
mat ngin ngat nhuoc bang qua tang sat
man nghe chung nld qua that sé
mét nghe dau no qua tinh Si
may nghen noc qua vay )
may nghiém nhién no qua so_séanh
may nghim noi qua chung song le
mem ngd hau ng qua do s6 la
mién la ngoai nira qua doi s6ng
mién sao ngoai nac No quéa lam sot sot
min ngoi oai Odi qua s so di
minh ngon 0ai quéa thé suyt
moi ngot 0 hay qua troi su
mon ngoé nho 0 hé qua o] ta ta
m0o phat ngojoi 0 ké qua xa tai
mo té nhau 6 kia quy ho tai vi
mot nhan dip ) quyén tam
mot muc nhan tién 6i chao quyét tan
mot phép nhat 6i thoi quyét nhién tur
maot so nhat dan 6i dao ra tu Vi
moi nhat dinh oi gioi ra phét tanh
moi nhat loat oi gioi oi ra tro tam tap
muon nhat luat oké réo tap
mua nhat muc ong ro troi tap ly
Nao nhat nhat o ray tat ca
nao la nhat quyét o hay ring tat tan tat
nay nhat sinh o kia rang tat tat
nay nhat tam o rang 1a tat thay
nay nhat té & rat ténh
nay gio nhat thiét K] rat chi la tha ho
nam thi muoi nhé oi rat doi tha
tha la thom trén Ui dao vO luan
tha rang thot trén u vO van
thai qua thoc trét r hy von di
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than oi thdc thao tréu trao v Voi lai

thanh thoc tréu trao u Vo

thanh ra thoi trong u vung tan tan
thanh thu thot trong va vung tan tan
thao hen thét nhién troi dat oi va chang vung thién dia
thao nao thuan trir phi va lai vut

tham thuc mang tp van nhat vira

tham chi thung thing tphcm ving té vira moi
that luc thira tu ti van Xa Xa

that vay thuc ra tuan vang XAm Xam
that ra thuc vay tuan tu vay XAm Xam
thay thuong 6i tuot luot vay la xam xui
thém tien thé tuot tuon tudt | vay thi xénh xéch
thé tiep do tuot tuot veo Xép

thé a tiép theo tuy Veo Veo Xin

thé 1a tit mu tuy nhién Veo Xiét bao

thé ma t6 ra tuy rang vé xoanh xoach
thé nao t6 vé tuy thé vi X0an

thé nén t0 te tuy vay vi chojng X0ét

thé ra toa tuyét nhién vi thé xoet

thé thi toé khoi tir vi vay Xon xon
théch toet tir_ton vi bang xuat ki bat y
thi thoang tot ting vi du xuat ky bat y
thi toc ta tac thi vi phong Xué

thinh linh t0i tirc toc vi thir y ching
thinh thoang | t6i u tuu trung vj tat y da

thoat téng toc ua vn

thoat nhién tot Gi vO hinh trung

thoat tran cung may Ui cha vo ké




