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LOI CAM ON

Loi dau tién, ti xin giri 161 cam on va long biét on sdu sic nhat toi PGS.TS Ha
Quang Thuy, di tdn tinh huéng din va chi bao t6i trong suét qua trinh thyc hién luan
van tot nghiép.

T6i xin chan thanh cam on céc thay, cd trong truong dai hoc Cong Nghé - dai hoc
Quéc gia Ha Noi da cho toi nén tang kién thuc tot va tao moi diéu kién thuan lgi cho toi
hoc tap va nghién cuu.

T6i cling xin guri 161 cam on dén céc thay cd, cac anh chi va cac ban trong phong
thi nghiém DS&KTLab va dé tai QG.15.22 di hd tro toi rat nhiéu vé kién thirc chuyén
mén trong qua trinh thuc hién luan van. TOi xin cam on tit ca moi nguoi di ung ho va
khuyén khich tdi trong sudt qua trinh hoc tap tai truong.

Cubi cung, toi xin duoc gui 101 cam on vo han t6i gia dinh va ban bé, nhitng nguoi
d3 ludn bén canh, gilp d& va dong vién toi trong qua trinh hoc tap ciing nhu trong sudt
qua trinh thuc hién luan van.

T6i xin chan thanh cam on!

Ha Noi, ngay thang nam 2016

Hoc vién

Nguyén Thi Tuoi



UNG DUNG CAC MO HINH CHU PE AN
VAO MO HINH PHAN HANG LAI DONG CAP NHAT
TREN MANG XA HQI TWITTER

Nguyén Thi Twoi
Khoa K20, chuyén nganh Hé Thong Théng Tin

Tom tat Luan van:

Twitter 1a mot trong nhitng mang xa hoi phét trién manh véi dong dao thanh vién.
Khéi niém “vong két ndi” cia mdi nguoi ding duge dinh nghia 1a tap hop céc ban bé
ctia ngudi dung d6. Vong két ndi cang Ion, luong tin (dong cap nhat) gui téi trang nha
(timelines) cia nguoi ding sé cang nhiéu. Theo nghién ctu cua Liangjie va cong su
(2012), ngudi ding c6 thé mat kha nhiéu thoi gian véi cac dong cap nhat vo ich. Nham
tu van va giam thiéu thoi gian 13ng phi cho ngudi dung, giai phap xép hang dong cap
nhat trén mdi trang ciia ngudi ding 1a mot chu dé nghién ciru dugc quan tam. N6i céch
khéac, bai toan Xép hang dong cap nhat dugc chi trong. Pay chinh 1a bai toan trong tam
cua luan van.

Theo Chunjing Xiao va cong su (2015), d6 anh hudng nguoi dung (user influence)
dugc danh gid 1a rat hitu ich trong hé tu van. Vi muyc dich tiép tuc phét trién nghién
ctru ndm 2013 vé md hinh xép hang dong cap nhat, luan vin dé xuat phuong phap nang
cao hiéu qua tinh hang cho md hinh bang cach ap dung d6 anh huong ngudi ding vao
lam giau dic trung. PO anh huong cia nguoi dung dugc tim thong qua luat két hop dua
trén co s& nghién cuu cua Fredrik Erlandsson va cong su (2016). Thuat toan Apriori la
mét trong nhitng thuat toan tim luat két hop phd bién nhat, duoc st dung cho mé hinh
nay. B6 sung dic trung do anh huéng nguoi dung qua luat két hop vao md hinh tinh
hang 1a diém mai so véi cac cong trinh trude d6. Phuong phap hoc xép hang CRR
(Combined Regression and Ranking), mot phuong phap hoc xép hang két hop SVM-
rank va hoi quy; va phan phéi xac suat chii dé an LDA (Latent Dirichlet Allocation) 1am
gidu dic trung ndi dung tiép tuc dwoc sir dung trong mé hinh. Thyc nghiém ddi véi dix
lieu Twitter ciia nguoi ding Jon Bowzer Bauman cho két qua kha quan.

Tar khéa: dong cdp nhdt, CRR, LDA, Apriori



LOI CAM DOAN

Tbi xin cam doan md hinh xép hang cac dong cap nhat trén mang xa hoi Twitter
va thuc nghiém duoc trinh bay trong luan van 1a do toi dé ra va thuc hién dudi sy hudéng
dan cua PGS.TS Ha Quang Thuy.

Tat ca cac tai liéu tham khao tir cc nghién ctru lién quan déu c6 ngudn gbc rd
rang tir danh muc tai liéu tham khao trong luan van. Trong luan van, khéng cé viéc sao
chép tai liéu, cong trinh nghién ctu cia nguoi khac ma khong chi rd vé tai liéu tham
khao.

Ha Noi, ngay thang nam 2016

Hoc vién

Nguyén Thi Tuoi
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MO PAU

Ngay nay, mang x& hoi phét trién manh m& mang nhitng nhan xét, danh gia, nhitng
thong tin phan anh x& hoi thuc toi mdi ngudi, va ngay cang di su vao cudc sdng cua
mdi chlng ta. Chling cung cap nhiéu thong tin cap nhat ¢ tinh thoi gian thuc c6 dugc
tir két ndi truc tuyén ciia moi ngudi. DONg céc tin mai dén trang c& nhan cua mdi nguoi
dung duoc goi 1a dong cap nhat cua nguoi dung d6. Mac du dong cap nhat dua dén
nhitng théng tin méi, nhung ton tai mot han ché 1a khong it ngudi dung da phai danh
kha nhiéu thoi gian vai dong cap nhat, bai c6 khdng it tin mai trong dong cap nhat mang
lai théng tin khong can thiét cho ho. Nhiéu nguoi dung roi vao tinh canh bi ngap trong
dong cap nhat ma khong thé xir Iy ching mot cach day du. V6i muc dich giai quyét van
dé nay, giai phap dugc quan tam 1a sip xép céc tin trong dong cap nhat sao cho hop 1y
nhéat véi mdi nguoi ding. L. Hong va cong su (2012) néu bat van dé xép hang dong cdp
nhdt (goi tat 1a Xép hang dong).

Bai toan xép hang dong trong mang xa hoi duoc dit ra dé giai quyét van dé cap
nhat tin cho mdi nguoi dung, dua ra danh sich céc tin trong dong cap nhat theo mot thir
tu (theo "hang™) quan tdm caa ngudi ding, nhu 13 mét hinh thac tu van cho ngudi ding
d6. DU khong nhan duoc sy phan hoi cia ngudi dung nhu hé théng tu van, nhung loc
noi dung van cd thé duoc 4p dung trong mé hinh giai quyét bai toan. Bai toan xép hang
nay khac biét véi bai toan xép hang két qua tim kiém & diém 1a bai toan xép hang dong
khong c6 cau truy van. Do d6, khong thé dya theo dic trung dbi twong xép hang c6 chira
nhiéu théng tin lién quan ti cau truy van dé tién hanh sap xép. Véi bai toan nay, viéc
x&p hang céc tin trong dong cap nhat can can ct vao lich sir hanh vi cua nguoi ding dé
tim ra méi quan hé giita ca nhan ngudi dung dé véi ddi twong xép hang, tham chi ca
quan hé véi nguoi dung khac.

Tuong ty nhu cac mang x& hoi khac, nguoi dung trén Twitter cling doi mat voi
lwong 16n cac dong cap nhat lién tuc tir nhitng ngudi ban cua minh. Nhu di dé cap trong
[1], chung t6i tap trung vao bai toan xép hang dong trén mang x& hoi Twitter, va tiép tuc
phét trién md hinh xép hang dong cua minh. Phuong phap xép hang dang duoc quan
tam nhiéu trong thoi gian gan day — phuong phap hoc tinh hang [2, 3, 4] duoc 4p dung
trong md hinh nay. Cu thé, d6 la phuong phap hoc tinh hang CRR [5] (Combined
Regression and Ranking).

M6 hinh xép hang dong str dung thuat toan hoc tinh hang — thuat toan duwa trén nén
tang hoc may, nén viéc xay dung cac tap dir liéu huan luyén 1a can thiét. Ching toi di
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tim céc yéu tb dic trung cua tweet. Nhu di phat biéu trong [1], yéu té noi dung cua tweet
- mot yéu t6 co so tat yéu cho qué trinh hoc, duoc tim ra dya vao phuong phap phan
cum khong giam sat, d6 1a mé hinh chi dé an [6, 7]. Yéu té noi dung duoc biéu dién
duéi hinh thie mot tap cac phan phéi tweet theo chu dé. Trong mé hinh xép hang dong,
mo hinh chu dé 4n LDA duoc sir dung. Ngoai yéu té noi dung, do anh huéng ngudi
ding duoc nhan dién 1a mot yéu té quan trong. Theo C. Xiao va cong su (2015), F.
Riquelme va P. G. Cantergiani (2016) [8, 9], cAc cap nhat ciia ngudi dung c6 d6 anh
huong lén thuong duoc nhidu ngudi theo ddi hon. Dya trén quan diém nay, ching toi
nhan thay cac dong cap nhat tir nhimg ngudi ban ¢ anh hudng téi nguoi dung dang xét
nén duoc tu van cho ngudi dung d6. Hay néi cach khac, d6 anh hudng nguoi dung nén
dugc tham gia vao qua trinh hoc tinh hang. Do vay, chlng t6i quyét dinh cai thién mo
hinh tinh hang [1] v&i su tham gia cta déc trung 46 anh huong nguoi dung. F. Erlandsson
va cong su (2016) [10] da thuc hién tim cac nguoi dung c¢6 do anh huwong I1on trén mang
x4 hoi dua vao khai pha luat két hop. Theo hudng tiép cin nay, ching tdi cdng thic hoa
d6 anh huéng cia nguoi ding qua sé lugng luat két hop tim dugc trén tap cac tweet.
Thuat toan khai pha luat két hop duoc sir dung Ia thuat toan Apriori [11].

Khai quat lai, luan vin dé xuat phuong phéap cai thién mé hinh tinh hang ma ching
t6i da dé xuat trong [1] thanh mé hinh véi cbt 16i 1a phwong phap hoc tinh hang, xay
dung dac trung noi dung dua trén mo hinh LDA, va xa@y dung dac trung nguoi dung dya
trén luat két hop. Noi dung cua luan van chia thanh cac chuong nhu sau:

Chuong 1: Luan van trinh bay vé cac dong cap nhat caa mdi ngudi dung trén mang
x& hoi Twitter va phat biéu bai toan xép hang cac dong cap nhat d6. Pong thoi néu Ién
huéng giai quyét va y nghia cta bai toan nay.

Chuong 2: Luan vin trinh bay vé cac phuong phap ma mo hinh dé xuét sé sir dung:
phuong phap hoc tinh hang, mé hinh cha dé an va luat két hop.

Chuong 3: Luan vin trinh bay md hinh xép hang dong va céch hoat dong caa mo
hinh d6.

Chuong 4: Luan van trinh bay thuc nghiém cho viéc &p dung md hinh xép hang
trong chuong 3 vao viéc tinh hang tap cac tweet cua nguoi dung trén Twitter.
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Chuong 1.

DONG CAP NHAT TREN MANG XA HOI
TWITTER VA BAI TOAN XEP HANG
DONG

Trong chuong ndy, chiing toi trinh bay mét cach chi tiét vé mang xa hoi Twitter,
cac dong cap nhat cling nhu bai toan xép hang dong va y nghia cua bai toén.

1.1. Mang xa hoi Twitter va dong cap nhat trén Twitter

Twitter la dich vu mang x& hoi ra doi nam 2006, mot trang micro-blog dugc phéat
trién boi Twitter Inc, cung cap mot dich vu mang mién phi cho phép nguoi ding sir dung
giri va nhan céc tin nhin (tweet), va da trd thanh mot hién tuong phd bién toan cau. S6
lwong thanh vién cua Twitter 1&n téi gan 500 triéu nguoi ding vao thang 12 nam 2012
[12], va hién thoi, s6 lugng thanh vién tich cuc thang 1a khoang 316 triéu nguoil.

Twitter 1a ludi két ndi cac thanh vién vaéi nhau mot cach dé dang. Khi muébn theo
ddi thong tin caa thanh vién khac, mdi thanh vién chi can thuc hién following thanh vién
d6. Twitter co cac chi s6 follower — s6 ngudi theo ddi minh, following - s6 ngudi minh
theo ddi, retweet, tweets — s6 tweet minh da viét... Cac tweet co d6 dai 144 ki ty, nhu tin
nhin SMS, hién thi trén trang c& nhan caa mdi nguoi. S6 luong ki tu han hep 1a mot
trong cac yéu té 1am cho tweet lan nhanh hon trén mang x& hoi. Mot s6 hoat dong trén
Twitter nhu reply, retweet, favorite... Hon nira, Twitter hd tro giao dién chuong trinh
ing dung (API) day du, cho phép moi thanh vién c6 thé sir dung dé lap trinh tng dung.
API gitip ngudi sir dung c6 thé lay duoc cac thong tin vé cac ngudi ding trong mang x&
hoi nhu tén truy cap, 1D, sb lwong ban bé, sé luong tweet mdi ngay...

Dong cap nhat trén mang xa hoi Twitter dugc hiéu 12 dong cap nhat cua mdi ngudi
dung. Nguoi dung A following B, thi A dugc goi la follower cua B, va B dugc goi la
followee cua A. Khi cac followee dang cac thong diép (tweet), cac tweet nay sé duoc

! https://www.socialbakers.com/statistics/twitter/, truy cip ngay 28 thang 10 nam 2016.
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hién thi trén timelines cua follower [13]. Khi sé luong followee 1a 16n thi luong dong

cap nhat dén trang cua follower c6 thé 1én téi hang tram tweet. C. Li va cong su [13]
cling chi ra rang mot khi sé luong dong cap nhat 12 16n, cac cap nhat méi s& hién thi trén
dau, thay thé cac cap nhat cii. Nhu vay bat ki ngudi dung nao ciing ¢6 thé roi vao tinh
canh bi tran ngap thong tin va d& bo qua nhitng tin can thiét véi ban than ho. Giai phap
xép hang dong cap nhat cia mdi ngudi ding duoc dua ra dé giai quyét van dé nay.

Hinh 1.1. Minh hoa dong cap nhat trén Twitter minh hoa céach hién thi cac dong
cap nhat trén trang ca nhan cua nguoi dung trén mang x& hoi Twitter. Cac tweet mai
dugc hién thi lan luot theo thoi gian: tweet dén sau cing sé duoc hién thi ¢ dau danh
séch.

0 What's happening? (O]

i George Monroe
&= The do nothing obstructionist Republican congress has done nothing but sat on
its ass collecting a pay check. U got higher premiums @cspanwj

@ QOdis Johnson
Rather than doing nothing obstructionist Republicans have blocked full

implementation & improvement legislation leading to increased costs

George Monroe
The do nothing obstructionist Republican congress has done nothing but sat
on its ass collecting a pay check. U got higher premiums @cspanwj

[ Jonathan Capehart
ig WATCH —> Mothers of the Movement | Hillary Clinten youtu be/oHDEslklvjs via
@YouTube

Hinh 1.1. Minh hoa dong cap nhat trén Twitter

Mbi khi ngudi ding dang nhap vao trang Twitter, hé thong sinh ra danh sach cac
dong cap nhat tir nhiéu noi, dua vao két ndi following ctia ngudi d6. Danh sach cap nhat
c6 thé nho hoic 16n, phu thudc vao viéc cap nhat tin caa céc ban bé. Néu sé luong céc
cap nhat trong danh sach vuot qua ngudng cho phép, cac cap nhat nay khdng thé hién
thi trén mot man hinh va nguoi dung can phai thuc hién thao tac cuon xubng. Mot danh
sach céc cap nhat ma nguoi dung nhin thiy trén mot man hinh dwoc goi 1a mot trang.
Khi lugng cap nhat cang nhiéu thi sé lwong trang sé cang 16n, nguoi dung s& phai thuc
hién cudn xudng nhiéu 1an néu mudon xem hét cac cap nhat 6. Trong truong hop cac
cap nhat ma ngudi ding quan tdm & cac trang cudi, nguoi dung rat dé bo qua. Néu céc
cap nhat ma ngudi dung nay quan tim dwgc dua 18n cac trang dau thi s& giam thiéu duoc
s6 lan thyc hién thao tac cudn do, tiét kiém duoc thoi gian va ting sy yéu thich mang xa
hoi nay cua nguoi dung.

L. Hong va cong su (2012) [14] di khang dinh phwong phap xép hang 1a phi hop
dé giai quyét van dé nay cia ngudi dung. Xép hang lai cac dong cap nhat cho ra mot
danh s&ch theo mirc do giam dan su quan tdm va khi hién thi cac cap nhat d6 theo danh
sach nay, ngudi ding sé rit ngan duoc thoi gian cua minh. Nhu vy, danh sach d6 chinh
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la mot sy tu van cho ngudi dung nén xem cac cap nhat & dau danh sach truéc cac cap
nhat & phia cudi danh sach. Hay noi cach khéc 1a tu van cho ngudi ding bang cach dua
c4c cap nhat c6 d6 quan tam cao 1én dau danh sach. Dé thuc hién duoc viéc sap xép nay,
cdng viéc can thiét 1a di tim 10i giai cia bai toan xép hang dong cdp nhdt. Muc tiép theo
cua luan vin s& phat biéu tuong minh bai toan do.

1.2. Bai toan xép hang dong cap nhat

Bai toan xép hang dong cap nhat 1a bai toan sip xép cac cap nhat dén trang cua
mdi ngudi dung. Trude khi phat biéu vé bai toan nay trén mang xa hoi Twitter, ching
t6i dua ra mot s6 dinh nghia dé twdng minh hon vé bai toan.

1.2.1. Mt s6 dinh nghia

Trong bai toan xép hang dong cap nhat trén mang x& hoi Twitter, ching t6i dua ra
mot s6 dinh nghia nhu sau:

e DOng trén mang xa hoi Twitter duwoc hiéu 1a dong cap nhat caa ngudi ding.
Mdi ngudi diing co cac tweet méi (cac cap nhat) ding boi cac ban beé trén
trang cua ho, do6 la dong cap nhat cua ho.

e Xép hang dong trén mang x& hoi Twitter co ban 1a xép hang cac tweet mai
ciia moi ngudi dung trén mang xa hoi nay.

e Trang la tap hop céc tweet cia mdi ngudi dung hién thi trén kich thudc mot
man hinh may tinh ma khéng can thao tac di chuyén xudng, kéo thanh cuon.

e Quy udc cac tweet dugc hién thi theo thir tw giam dan va chia thanh céc
trang trén man hinh. Di chuyén gitra c4c trang bang thao tac cudn xudng
hay cudn Ién.

e Dé phan biét cac tweet duoc ngudi dung ui quan tdm véi cac tweet khong
dugc quan tdm, ta dua ra dinh nghia interesting Tweet (InT) va not
interesting tweet (NinT). InT la cac tweet dugc nguoi dung quan tam, su
quan tam thé hién & viéc ui d6 thuc hién cac hanh dong retweet, reply va
favorite. Nguoc lai, NinT la cac tweet khong duoc nguoi dung thuc hién
retweet, reply hay favorite.

1.2.2. Bai toan xép hang dong cap nhat

Bai toan xép hang dong trén mang x& hoi Twitter 1a bai toan sap xép cac tweet xuat
hién trong mdi trang nguoi diing theo mie d6 quan tdm ciia ngudi dung do.

Ta co:

e Tap cac nguoi dung trén mang xa hoi Twitter AU = {u;},i = 1,N
e Téap cac nguoi dung ma u; following la U; = {uy},i' = 1,n (i #i")
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e Tap céc tweet hién thi trén timelines cua ui la Ty, = {ty;;}. Dy la tap hop
cac tweet do cac nguoi dung trong tap U; dang 1én Twitter.

Nhiém vu cua bai toan 12 sap thir tu cac tweet t,, theo mac do quan tam cia ngudi
ding ui. Bai toan dugc phat biéu nhu sau:

Input: Céc tweet madi dua 1én trén trang cua nguoi dung u;.

Output: Danh sach cac tweet d6 theo tht ty giam dan mirc d6 quan tdm cua
ngudi dung u;.

1.3. Hwéng tiép can giai quyét bai toan

Dé giai quyét mot bai toan xép hang cac dong cap nhat hay cac tweet méi dén cua
mdi ngudi diing, hoan toan c6 thé ap dung phuong phap xép hang da duoc nghién ctu
trude d6 du bai toan nay khong cé cau truy van. Mot trong cac hudng giai quyét gan day
1a ki thuat hoc may dé hoc ham xép hang tu dong nhu hoc xép hang [4]. L. Hong va
cong su [14] da dé cap téi mot mé hinh giai bai toan xép hang cap nhat trén mang xa
hoi LinkedlIn, c6 lién quan t&i phuong phap hoc tinh hang. D. P. Rout (2015) [15] ciing
dua ra van dé xép hang cac dong cap nhat trén Twitter timelines theo hudng hoc xép
hang. Trong [1], chung t6i nghién ctu va ap dung phuong phap hoc tinh hang cung mo
hinh chu dé an duogc sir dung dé lam giau dic trung dir liéu vao bai toan trén. Trong luan
van, ching t6i ndng cao mé hinh xép hang cua minh bang cach ap dung do anh huong
cua ngudi dung vao lam giau dac trung vi do anh hudng cia nguoi dung duoc danh gia
4 rat hitu ich trong hé tu van... [8, 9]. Do vay, day s& 1a mot dic trung quan trong gop
phan vao nang cao mo hinh xép hang. Pic trung nay duoc tim ra dua vao luat két hop
[20].

Hoc tinh hang 1a mét trong cac phuong phap xép hang dang dwoc nghién ctitu manh
trong nhitng nim gan day [3, 4, 12] va cd thé sir dung vao bai toan nay néu coi cac dong
thong tin cua mdi ngudi dung twong wng vai cac két qua caa truy van. Vi vay, chdng toi
str dung phuong phap hoc xép hang dé thuc hién sip xép cac tweet méi dén cua mdi
ngudi ding. Danh sach két qua ciing duoc coi nhu 1 mot tw van cho ngudi dung, ching
t6i sir dung loc ndi dung trong cac hé thong tu van cho bai toan nay véi cha dinh di tim
cac yéu t6 lién quan toi noi dung tweet ma ngudi dung quan tdm. Muc dich dé tu van
tweet twong tu cho ngudi diing xem trudc bang cach gan vi tri dau vao tweet d6 trong
danh sach va nguoc lai. Noi dung cua tweet qua su phan bd xac suat caa noi dung theo
c4c cha dé dé tinh hang da dugc chizng minh 1a ¢é hiéu qua trong bai toan xép hang [1].
Ngoai noi dung, su anh huéng cua ban bé ngudi dung ciing ¢6 thé anh huong dén thu
hang cua cé4c tweet. Li giai don gian rang, khi mot ngudi ban than cua nguoi dung nay
dang mot tweet thi sy quan tdm cta nguoi dung nay s€ cao hon so véi mot nguoi la dang
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tweet. Viéc sir dung do anh hudng cua ngudi dung thé hién qua céc luét két hop vao bai
toan xép hang hoan toan chua dwgc nghién ctu trude ddy.

Mot céch tong quan, véi muc dich nang cao md hinh xép hang dong ma ching toi
d3 dé xuat trong [1], chdng tdi thuc hién ap dung d6 anh hudng cua ngudi dung dya trén
luat két hop vao lam giau dic trung. Pay 1a mot huéng mé rong ma hoan toan do luan
van dua ra va thuc hién, van dung tir nhitng kién thize vé hoc xép hang, md hinh chu dé
an va luat két hop.

Nhu gi6i thiéu & trén, hoc xép hang 1a cach sap xép dua trén hoc may, 1a mot trong
nhitng huéng nghién ciru duoc quan tdm nhiéu. Bén nay c6 kha nhiéu phwong phép hoc
xép hang nhu SVM-rank, RankRLS, SoftRank, CRR... [4]. Trong luan van, ching toi
tiép tuc &p dung phuwong phap hoc xép hang CRR [5] cho bai toan xép hang dong véi
gia thiét rang voi mdi ngudi ding, tap tweet mai duoc coi la két qua ciia mot khoa truy
van.

V& mé hinh chu dé an, hién tai da c6 nhiéu mé hinh cai bién LDA 4p dung vao bai
toan twong tu nhu Author-Topic Model [16], Twitter-User model [17]. Tuy nhién, d¢
tap trung vao viéc xac minh tinh hi¢u qua cua viéc &p dung d6 anh huong cua nguoi
dung qua luat két hop, ching ti tiép tuc st dung LDA dé chi sé hda noi dung cua tweet.
MJdi tweet duoc coi [a mét tai liéu, mé hinh nay s& tim ra cac chu dé an theo xéc suat
phan phdi cac cha dé trén tweet d6. Su phan phdi xac suat nay thé hién duoc noi dung
ma tweet noi dén.

Luat két hop (Association Rule - AR) 1a khai niém kha phd bién trong linh vuc
khai pha dit liéu [11]. Muc dich cua luat két hop 1a tim ra cac méi quan hé trong khoi
luong 16n dit liéu dua trén khai pha tap pho bién (frequent itemset) [18]. Trong [10], F.
Erlandsson va cac cong su da coi mdi ngudi dung la mot dbi twong trong tap cac nguoi
ding trén mang xa hoi Twitter. Tir d6 tim cac luét két hop gitta cac nguoi dung, dé tim
ra nhitng ngudi dung c6 @6 anh hudng 16n. Dua trén két qua ndy, ching téi thuc hién
tim cac luat két hop dya vao thuat toan Apriori [11] va xem xét mdi tweet c6 bao nhiéu
luat két hop lién quan téi. Sau d6 chung toi st dung s6 luong luat két hop lién quan dai
dién cho d6 anh hudng ctia nguoi dung. Nhu da noi, d6 anh huong ciua nguoi dung duoc
sir dung dé 1am giau dic trung nguoi dung cua tweet tham gia vao viéc tinh hang.

1.4. Y nghia ciia bai toan xép hang dong

Céc cap nhat xa hoi trén trang cua mdi nguoi ding cung cap co hoi cho ching ta
truy cap thdng tin nhanh chéng, nhung khi sé lwgng ban bé cua ching ta 1a mot con s6
kha Iém, lwong cap nhat sé tré nén khong 16. Do d6, dé giai quyét vain dé tran ngap théng
tin cho ngudi dung, bai toan xép hang céc dong cap nhat dugc dit ra trén mang xa hoi
Twitter. Pay 1a mot bai toan sap xép cac tweet moi dén trén trang ctia mdi ngudoi ding.
Két qua cua bai toan 1a sy tu van cho ngudi ding, gilp ho nhanh chong hon trong viéc
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nam bét c4c thdng tin minh quan tdm va tiét kiém thoi gian cho ban than. Mit khéc, su
tu van cho nguoi ding c6 két qua tot s& mang lai sy yéu thich ciia ngudi dung véi mang
x& hoi va sb luong ngudi tham gia mang sé ting 1én dang ké.

1.5. T6m tat chwong 1

Trong chuong 1, ludn vin d3 trinh bay tong quan vé mang xa hoi Twitter va noi
dung lién quan t&i dong cap nhat. Luan van ciing dd néu 1én dwoc van dé bét lgi cho
ngudi ding khi bi tran ngap thong tin va phat biéu duoc bai toan xép hang cac dong cap
nhat cung huéng tiép can dé giai quyét bai toan. Ngoai ra, luan van ciing di néu 1én y
nghia cua bai toan nay.

Chuong tiép theo, chiing toi thuc hién chi tiét hda nén tang kién thac lién quan vé
hoc xép hang, mé hinh chua dé an va luat két hop. Bong thoi, ching ti trinh bay thuat
toan hoc xép hang, phuong phap mé hinh chu dé an ciing nhu thuat toan tim luat két hop
duogc lya chon dé xay dung mé hinh xép hang dong.



17

Chuong 2.

CAC PHUONG PHAP HOC XEP HANG,
MO HINH CHU PE AN VA LUAT KET
HOP

Chuong nay trinh bay cac ndi dung nén tang lién quan téi md hinh giai quyét bai
toan. Muc dau tién trinh bay noi dung co ban vé xép hang dong, cac phuong phap hoc
xép hang va cac phuong phap danh gia xép hang. Muc tiép theo gigi thiéu phuong phap
1am giau dic trung dya trén md hinh cha dé an. Muc sau d6 trinh bay luat két hop va
thuat toan sinh luat két hop. Muc cudi cing trinh bay noi dung ¥ twong khai thac dic
trung chi dé 4n va dic trung d6 anh huéng cua ngudi dung dya trén luat két hop trong
hoc xép hang dong caa mé hinh xép hang do luan van dé xuat.

2.1. Mot s6 ndi dung co ban vé Xép hang dong

2.1.1. Giéi thi¢u

Xép hang néi chung dugc hiéu 1a su sap xép. Nhiéu tng dung, phan mém cé su
sap xép, don gian nhu MS Excel, MS Dos, sy sap xép theo chiéu tang hay giam cua cac
dit liéu... hay phtc tap hon, trong cac may tim kiém, sip xép cac két qua tra vé sao cho
phu hop... Bac biét, sip xép cac dong thdng tin mai (tweet méi) trén mang x& hoi Twitter
trén timelines cia mdi ngudi ding mang tinh c4 nhan va tu van cao. Pay chinh 1a Xép
hang dong va ciing dugc coi 1a Xép hang dbi tuong (voi ddi twong la Tweet). Cong viéc
thiét yéu 1a sap xép cac d6i twong tweet ciia mdi nguoi dung theo sy giam dan mac do
quan tdm cta mdi ngudi dung d6. Mbi ddi tugng tweet can xac dinh gié tri thi hang thé
hién mirc 6 quan tam cia ngudi dung véi nd. Do vy, dé xép hang cac ddi tuong, ta
can xac dinh ham tinh gia trj thir hang, goi 1a ham tinh hang. Mdi d6i twong gém co céc
dic trung 1 nhitng chi tiét cua ban than d6i twong d6. Ham tinh hang 12 su két hop cua
cac dac trung nay.
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2.1.2. Hoc xep hang

Hoc xé&p hang 1a mot loai hoc may giam sat hoic ban giam sét, trong d6 muc tiéu
1a dé ty dong xay dung mot md hinh xép hang tir dir liéu huan luyén 1a tap di liéu da co
xép hang dung. Hoc xép hang 1a mot trong cac phuong phap dién hinh trong viéc xép
hang ddi tuong dang nhan duoc kha nhiéu sy quan tdm ciia cac nha nghién ciu. Nhu da
gidi thiéu, ching tdi st dung hoc xép hang cho bai toan dic biét Xép hang dong (khong
c6 cau truy van) véi gia thiét tat ca cac tweet mai twong tng véi tap két qua tra vé voi
mét cau truy van.

Nhu da dé cap trong [1], cac thuat toan hoc xép hang déu c6 hai nhiém vu chinh:
(1) xay dung ham tinh hang, (2) tinh toan thir hang cua dbi twong mai. Cac nhiém vy co
dau vao va dau ra khac nhau, cu thé nhu sau:

e Xay dung ham tinh hang
o Pauvao:  Tap cac ddi tuong co san thi ty dung va cac dic trung
o Paura: Ham tinh hang
e Tinh toan thir hang déi tirong méi
o Pauvao:  Tap ddi tugng mai va ham tinh hang
o Paura: Thi hang ciia mdi d6i tuong

Ham tinh hang thu duoc tir cac thuat toan hoc duoc sir dung dé tinh hang cho céc
tai liéu méi: cho mot tap cac ddi twong maéi can dugc sap xép thi tw, ham tinh hang thu
duoc s& tinh toan ra thtr hang cia mdi ddi twong trong danh sach d6. Bé biét duoc do
chinh xé&c cia ham tinh hang nay, tap dir liéu kiém tra dugc sir dung. Cac do chinh xac
thu duoc nho viéc ap dung cac phuong phap danh gia xép hang.

M@t s6 huéng tiép can cia hoc xép hang.

TY. Liu [4] d phan tich cac thuat toan hoc xép hang va chi ra su phan chia cac
thuat toan d6 theo cac hudng tiép can nhu sau:

e Huwéng tiép can Pointwise
Theo huéng nay, cac ddi tuong xi trong dit liéu hoc c6 mot diém sé hay thir
tu yi. Tiép d6, hoc xép hang c6 thé dugc xap xi boi hdi quy (hdi quy cé thi
tu). V6i D = {(xi, yi)}, ham tinh hang h( xi) thoa man, r(x;) = yi. Mot s6 thuat
toan hoc xép hang nhu: OPRF [4], SLR [19]...

e Huwéng tiép can Pairwise
C6 D = {(xi, X))} la tap céc cap dbi twong duoc sap the ty, voi mdi cap (xi,
Xj) €0 thir hang cua Xi cao hon thtr hang cua X;, hay Xi phu hgp hon xj: Xi> X;).
Tim r(x):

V(x;, %) €S c6x; > x; thir(x) > r(x;)

Mot s6 thuat toan hoc xép hang nhu SVM-rank, RankRLS ...


http://translate.googleusercontent.com/translate_c?depth=1&ei=aLo4UYvBCOeRiQeE6IDwCw&hl=vi&prev=/search%3Fq%3Dlearn%2Bto%2Brank%26hl%3Dvi%26biw%3D1366%26bih%3D643&rurl=translate.google.com.vn&sl=en&u=http://en.wikipedia.org/wiki/Supervised_learning&usg=ALkJrhh0Riih7suLWtPSSXjvw4h9NbeYdg
http://translate.googleusercontent.com/translate_c?depth=1&ei=aLo4UYvBCOeRiQeE6IDwCw&hl=vi&prev=/search%3Fq%3Dlearn%2Bto%2Brank%26hl%3Dvi%26biw%3D1366%26bih%3D643&rurl=translate.google.com.vn&sl=en&u=http://en.wikipedia.org/wiki/Semi-supervised_learning&usg=ALkJrhjcjhO-E0SYOtmZk3FDfW4N56vNYA
http://translate.googleusercontent.com/translate_c?depth=1&ei=aLo4UYvBCOeRiQeE6IDwCw&hl=vi&prev=/search%3Fq%3Dlearn%2Bto%2Brank%26hl%3Dvi%26biw%3D1366%26bih%3D643&rurl=translate.google.com.vn&sl=en&u=http://en.wikipedia.org/wiki/Ranking_function&usg=ALkJrhhVTm_HBTaricJQriW1Rt3NVBbjHA
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e Huwéng tiép can Listwise
Cac thuat toan theo hudng nay cb gang truc tiép sap xép tat ca cac ddi tuong
trong dit liéu hoc. Diéu nay thuc sy khé khan. Khi thir hang cia K dbi tuong
dau tién dwoc xac dinh thi tit ca cac ddi twong khac déu c6 hang thap hon.
Véi D = {X1, Xa..., Xm} €O sap thir tu: X1 > X2 >... > xm, tim ham tinh hang
r(x) sao cho r(xs) > r(x2)> ... > r(xm). Mot s6 thuat toan hoc xép hang nhu
ListMLE, PermuRank ...

Str dung phuong phap hoc xép hang dé xay dung méd hinh tinh hang, can xay dung
tap dir liéu huan luyén 1a dau vao cia qua trinh hoc. Viéc xay dung ciing nhu dinh dang
cua dit liéu huan luyén, luan van sé dé cap trong phan sau. Ngay sau day, chung toi s&
noi vé cac thuat toan hoc xép hang cu thé nhu SVM-rank va CRR. Thuit toan SVM-rank
la mot thuat toan khé pho bién va thuat toan CRR 1a két qua caa y tuong két hop thuat
toan xép hang (SVM-rank) véi hdi quy tuyén tinh. Dé hiéu hon vé su két hop trong
CRR, ching t6i nghién ctru va &p dung thuat toan nay vao md hinh dé xuat cia minh dé
xay dung mo hinh tinh hang cho mdi nguoi ding.

2.1.3. Cac phwong phap hoc xép hang dién hinh

2.1.3.1. Phwong phap SVM-rank

Xép hang SVM (SVM-rank) [20] la mét &ng dung ctia may véc-to hd trg (Support
vector machine) duoc str dung dé giai quyét bai toan xép hang bang viéc str dung thuat
toan hoc giam sat SVM. SVM-rank dugc Joachims cong bb nim 2002 véi muc dich cai
thién hiéu suét cua cac cong cu tim kiém trén Internet. SVM-rank Ia thuat toan hoc xép
hang theo hudng tiép can pairwise. Chang han, ta c¢6 tap sip tht tu D = {(d1, 3), (d2, 1),
(ds, 1)}, khi d6 c6 cac cap so sanh thir tu (dz, d1) va (ds, d1), cap (dz, dz) khong xac dinh
tha ty so sanh.

Giai quyét bai toan theo hudng tiép can Pairwise, xép hang duoc dua vé bai toan
phan 16p cho ting cap doi tuwong. Véi X 1a tap cac dic trung cia timg dbi twong va R 12
tap cac thi hang, ta c6 anh xa thé hién ham tinh hang: X —» R, x; > x; © r(x;) >r(xp)

r(x) = wix (2.1)

Tu twdng chinh cua SVM [21] 1a xé4c dinh bién (siéu phang) chia khéng gian céac
d6i tuong can xép hang thanh hai nira va tim siéu phang tét nhat (t6i wu) ma khoang
cach tir siéu phang téi dbi tuong gan nhat trong ca 2 tap phan chia la 16n nhat.

Véi dir lidu c6 thé phan tach tuyén tinh, siéu phang c6 dang: w”x + b = 0. Tur
day, c6 thé thady mdi quan hé gitta ham tinh hang r(x) va siéu phang. Do d6, dwa vao
phuong phap SVM, tim duoc siéu phang sé& suy ra ham tinh hang (x). Pay chinh 1 tu
tuong chinh cia SVM-rank.
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Cac cong cu SVM'9"t S\/Mkdo T, Joachims cung cap? cho ngudi dung lya chon
hoc xép hang d6i tuong dua vao phuong phap nay.

Nhiéu phuong phap dya vao téi wu SVM, chang han [5, 22]...Trong [5], su két
hop xép hang dua trén SVM-rank vai héi quy, Sculley dua ra thuat toan CRR s& duoc
trinh bay trong phan tiép theo.

2.1.3.2. Phuong phap CRR

Trong [5], D.Sculley dua ra nhan dinh rang mé hinh hoi quy tot s& cho xép hang
t6t, nhung mo hinh hdi quy chua thue sy hoan hao c6 thé dan téi hiéu qua caa xép hang
la khdng tét. Tuong tu véi md hinh xép hang, trong truong hop khéng tét, mé hinh xép
hang c6 thé cho két qua khong cao. T4c gia tim ra phuong phap két hop cho hiéu qua
t6t & ca hoi quy va xép hang. Tu twong chinh cua phuong phap nay 1a xay dung mé hinh
tinh hang dwa trén md hinh hdi quy tuyén tinh va md hinh tinh hang pairwise (st dung
SVM-rank):

% Phwong thirc hoi quy
Muc tiéu cua hoi quy c6 giam sét 12 hoc mé hinh w dé du doan gia tri muc tiéu
thuc y' € R cho véc-to dic trung x, str dung ham dy doan f(w,x), co sai s6 nho va ham
loss function I(y,y’) (loss function la ham tinh d¢ sai Iéch gitta y va y’).
Muc tiéu dé rui ro cho mé hinh la thap nhat 1a 1am cho sai s6 nho, vai loss function
dugc cho bai cong thic:

1
Lw,D) = o > 1w fw,x) 2.2)

(x,¥,9)€ED)

O day, I(y,y’) 12 ham sai sb cho timg dbi trong va duogc tinh theo ham logistic loss [5,
23], voiy’ = f(w,x) va y la gia tri dung cua X.

Cong thirc thé hién sai s6 nho nhat vai md hinh w nhu sau:
. A 2
min,,egmL(w, D) + 2 ||w||2 (2.3)
Logistic loss [5, 23] thudng duoc sir dung trong hdi quy tuyén tinh, phuong thirc

nay thuong st dung trong phan 16p, nhung no ciing c6 thé 1a phuong thic cho hoi quy
trong viéc du doan gia tri thuc. Logistic loss nhu sau:

y €[0,1],y" €[0,1],1(y,¥") = ylogy' + (1 —y)log(1 —y"). (2.4)

2 https://www.cs.cornell.edu/people/tj/svm_light/svm_rank.html
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Pay ciing 1a ham 16i va Ham du doén (w, x) = m . Ham bién dbi khi tinh theo

hudng Pairwise la t(y) = HTy Giatri cuat (y —y’) luén nam trong [0, 1] khi y, ¥’ ciing
thudc doan do.
% Phwong thirc xép hang.

Muc tiéu ctia phuong thirc nay 12 hoc mé hinh w véi mie do sai s6 nho trong tap
dit liéu D, str dung ham du doan f(w,x) cho mdi véc-to dic trung trong tip do, d6i Voi
loss function trén co s& xép hang. Hoc xép hang theo hudéng tiép can Pairwise duoc tac
gia lua chon va sir dung SVM-rank.

Co tap dir liéu D, tap huan luyén D, ta m& rong toi tap P 1a cc tap cac cap ¢ng vién.
Quaé trinh hoc sé thyc hién vai tap P cac cap véc-to do.

Céc cap Gng vién c6 dang (a, Ya, da), (b, Yb, Gb) Vi Ya# yb VA Ga # qb. NEU ya> Yo,
thi a phu hop hon b, twrong duong vai thir hang cta a trudc thi hang cta b. Vi tap dir
liéu cho truéc Dlearn, |P] = O( |DJ?), nhung két qua c6 thé 1a |P] << O( |DJ?).

Véi tap P nhu trén, can tim mé hinh w téi vu ham muc tiéu Pairwise, thé hién trong
cong thuc:

y)
min,,cgmL(w, P) + > [ w3 (2.5)

O day, loss function L (w, P) duoc dinh nghia qua cac cap véc-to khac nhau tir P:

1
LwP =0 > leGa—wfwae=b)  (26)
(((@ya.qa).(b,yb,qp))EP)

Ham bién d6i t(y) sé tra ra mot gia tri chénh léch y, ham 1 duoc tinh theo square loss [5].

Square loss thé hién sy chénh léch giita gia tri ding y va gia tri du doan y’ theo
ham binh phuong: [(y,y") = (v — y")?. Pay la mét ham 16i va ham bién doi t(y) dugc
xac dinh: t(y) = y. Ham dy doan f(x) = (w, x)

% Sw két hop xép hang va héi quy.

Phuong phéap két hop xép hang va hoi quy nham t6i wu két qua vai sai s6 hdi quy
L (w, D) va sai so xép hang Pairwise L (w, P). Su két hop thé hién trong biéu thirc:

min  al(w,D) + (1 — @L(w, P) + % |wli
w € R™
Tham sé a € [0, 1] thé hién sy diéu chinh qua lai giita sai s6 hoi quy va sai s6 xép
hang pairwise. Néu ldy @ = 1 s& tré vé hdi quy chuan, ldy a = 0 s& tro vé van dé xép
hang pairwise thong thuong va khdng cd su két hop nao giita hoi quy va xép hang trong
cac truong hop nay. Thuat todn D. Sculley dua ra (thuat toAn CRR) dugc trinh bay nhu
Hinh 2.1:
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Cho trudc: a, A, dit liéu hudn luyén D va s6 lan lap t.

w, <0
fori=1tot
14y ngau nhién sé z tir [0,1]
if z< athen
(x,v,q) < RandomExample (D)
else
((a, Yo @), (b, v, q)) < RandomCandidatePair(P)
x < (a—b)
y < tWa—yp)
end if
1

n <
i1
w; « StochasticGradientStep(Wl-_l,x, v, A, ni)
end for
return w;

Hinh 2.1. Thudt todn CRR [5]
Thuat toan thuan cho viéc toi wu su két hop sé liét ké day du tap cac cap tng vién
P. S6 thanh phan thudc P 1a binh phuong sé thanh phan thudc D hay |P|=|DJ? nén kho
thuc hién ¢ tap dir liéu 16n. T. Joachims [22] da dua ra phuong thirc cho d6 phtc tap
O(|D[log|D]).
Thuat toan dua ra phuong thirc t6i wu sy két hop hoi quy va xép hang sir dung
phuong phap Stochastic gradient descent [5]. Phuong phap nay giap tdi thiéu ham muc

tiéu, van dé xuat hién trong hoc mé hinh.

Phuong thirc StochasticGradientStep tra ra két qua khac nhau véi cac ham sai sb
khac nhau. Chang han, véi square loss, y € R, phuong thuc nay trara (1 — 7,4)w;_; +

7,x(y — Wi_1,x)). V6i logistic loss, gid sa ye{0,1}, phuwong thic trd ra
1
(1 — nl./l)wi_l + 7% (y R ) )

Nhu vay, mé hinh w duoc tra ra 1a md hinh hoc tinh hang.
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2.1.4. Phwong phap danh gia xép hang dong

Dé danh gia chat luong mot xép hang, khong chi cac do do théng dung trong hoc
may nhu do chinh xéc (precision), dd hdi tudng (recall), do do F khong sir dung ma do
do Rooted Mean Squared Error (RMSE) — dugc dung dé do do chinh xéc cua gié tri du
doan - ciing vay. Cac bai vé loc cong tac nhu [24, 25, 26], ciing thao luan vé cac mat
han ché cua céc loai thuéc do nay. L. Hong va cong su [14] da phan tich va lya chon
cac thudce do phd bién dya trén xép hang trong thu héi thong tin (Information Retrieval).
b6 1a @6 chinh xac muc k (Precision@K — P@K) va do chinh x&c trung binh (Mean
Average Precision — MAP). Trong luan vin, chiing tdi ciing sir dung cac do do nay dé
danh gia md hinh xép hang.

Trudc khi trinh bay cac thudc do, chung t6i dua ra mot vi du; sau d6 vira trinh bay
vtra thuc hién danh gia vai cac thude do do.

Vidy: Gia st 6 d6i tuong duoc xép hang tuong tng la: ¢, a, e, b, d

Mot xép hang cua cac doi twong can danh gia 1a: ¢, b, e, a, d.
s Do chinh x4c mirc K: P@K

Do chinh xac xép hang & muc K - Precision@K (P @K): d6 chinh xac cua K d6i
tugng dau bang xép hang. Xac dinh sé ddi twong dung ¢ K vi tri dau tién cia xép hang
va goi la Match@K, va d¢ chinh xac muc K:

_ Match@K

sl 2.7
P@K N (2.7)

Véividutréntaco: P@1=1/1, P@2 =1/2, P@3 = 2/3; P@4 = 2/4; P@5 = 3/5;
< Do chinh x&c trung binh: MAP

Do chinh xac trung binh 1a gi4 tri trung binh cua cac P@K tai cac muc K c6 dbi
tugng dung. Goi I(K) 1a ham xac dinh ddi twong & vi tri hang K néu dung I(K) =1 va
nguoc lai I(K) = 0. D6 chinh xac trung binh:

n_P@K xI(K)

AP = 10 (2.8)
j=1

Véin 1a s6 doi tuong dugc xét.

MAP 13 d6 chinh x4c trung binh trén N xép hang. (N truy van, mdi truy vin c6 mot
thir tw xép hang két qua twong ing). MAP dugc tinh nhu sau:
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N .
MAP = %’m (2.9)

V6ividu trén (N=1), tacd MAP = AP, = (3 +2+2) ~ 067

2.2. M6 hinh cha dé 4n

2.2.1. Gi6i thigu

M6 hinh chu dé 4n [6] 1a md hinh xé&c suat phan phdi cac cha dé an trén mdi tai
liéu. Chiing duoc xay dung dua trén ¥ tuong rang moi tai liéu c6 mot xac suat phan phéi
vao cac chu dé, va mdi chu dé 1a sy phan phdi két hop giira céac tir khoa. Hay néi cach
khac, ¥ tudng co ban 1a dya trén viéc coi tai liéu 1a su pha tron caa cac chu dé. Biéu dién
c4c tir va tai liéu dudi dang phan phéi xac suat co lgi ich rat I6n so vai khong gian vector
thong thuong.

Y tuwdng cua cac mo hinh cha dé an 1a xay dung nhitng tai liéu mai dua theo phan
phdi xac suat. Truéc hét, dé tao ra mot tai liéu mai, can chon ra mot phan phdi nhitng
chu dé cho tai liéu d6, diéu nay co6 nghia tai liéu duoc tao nén tir nhitng cha dé khéc
nhau, véi nhitng phan phdi khac nhau. Tiép do, dé sinh céc tir cho tai liéu ta co thé lya
chon ngau nhién céc tir dira vao phan phéi xac suit caa cac tir trén cac chu dé. Mot cach
hoan toan nguoc lai, cho mot tap cac tai liéu, c6 thé xac dinh mot tap cac chu dé an cho
mdi tai lidu va phan phdi xac suat cua cac tir trén tung chi dé. Nhan thay su phu hop
cua khia canh nay, luan vin st dung ching cho mé hinh dé xuét.

Str dung md hinh chu dé 4n dé biét duoc xéac suat cac chi dé an trong tweet dang
Xét. X4c suat d6 duoc biéu dién theo vectorr thé hién sy phan bd noi dung cua tweet trén
c4c chu dé theo xac suat. Tir d6, sir dung vector nay lam dic trung ndi dung cho tweet
dé xép hang.

2.2.2. Phwong phap mé hinh chi dé an

Hai phan tich chu dé sir dung mé hinh an 1a Probabilistic Latent Semantic Analysis
(pLSA) va Latent Dirichlet Allocation (LDA):

e pLSA Ia mot ki thuat thong ké nham phan tich nhitng dix liéu xuét hién dong thoi
[7]. Phuong phap nay duoc phét trién dya trén LSA [6], mic du pLSA la mot
budc quan trong trong viéc md hinh hoa dir liéu van ban, tuy nhién n6 van con
chua hoan thién ¢ chd chua xay dung dugc mot mé hinh xéac suat tot & mirc do
tai liéu. Piéu d6 dan dén van dé gap phai khi phan phdi x4c suat cho mat tai liéu
nam ngoai tap di liéu hoc, ngoai ra sé lwong céac tham sé co thé ting 1én mot
cach tuyén tinh khi kich thudc cua tap dir liéu ting.
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e LDA Ia mot mé hinh sinh xac suat cho tap dir liéu roi rac dua trén phan phdi
Dirichlet, dugc D. M. Blei va cong su phat trién vao nam 2003 [6, 27]. LDA duoc
xay dung dua trén ¥ teéng: mdi tai liéu 1 su tron 13n cua nhiéu chi dé (topic).
LDA 1a mot mé hinh hoan thién hon so véi PLSA va c6 thé khic phuc dugc nhitng
nhugc diém di néu trén. Do d6, chung tdi chon loai mé hinh cha dé an nay dé su dung
trong viéc xay dung mé hinh tinh hang dong cta luan van.

V& ban chat, LDA 1a mot md hinh Bayes phan cip 3 mtc (muc kho ngir liéu, mic
tai lieu va muc tir ngir). Mai tai liéu trong tap hop duoc coi 1a mot hon hop xéac dinh trén
tap co ban cac chu dé. Mdi chu dé 1a mot hdn hop khong xac dinh trén tap co ban cac
X4c suét chu dé. Vé khia canh mo hinh hoa vén ban, cac xac suat chu dé 1a mot biéu dién
cu thé, rd rang cho mat tai liéu. Dudi day, luan vin s& trinh bay nhitng nét co ban vé md
hinh sinh trong LDA.

¢ MO0 hinh sinh trong LDA

Cho trudc tap M tai liéu D = {d1, d2...dwm}, trong d6 tai liéu tha m gém Nm tir, tir
wi duoc rit ra tir tap cac thuat ngir {ta, tz...tv), V 1a s6 céc thuat ngir.

Quia trinh sinh trong mo hinh LDA dién ra nhu sau:

e M0 hinh LDA sinh céc tir wmn cO thé quan sat, cac tir nay duoc phan chia
vé cac tai liéu.

e VGi mdi tai lieu, mot ti 1& chu dé Im duoc chon tir phan bd Dirichlet
(Dir(@)), tir d6, xac dinh cac tir thuoc chu dé cu thé.

e Sau do, vai mdi tir thudc tai licu, chu dé cua tir d6 duoc xac dinh 1A méot chu
d& cu thé bing cach 1dy mau tir phan bé da thic (Mult(Sm)).

e Cudi cung, tir phan b da thic (Mult(@zmn)), mot tir cu thé winn duoc sinh
ra dua trén chu dé da duoc xac dinh. Cac cha dé @zmn duoc 1dy mau mot
lan trong toan kho ngit liéu.
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Hinh 2.2. M6 hinh biéu dién cua LDA [27]
Cac khéi vubng trong hinh trén biéu dién cac qua trinh lap.
Cac tham sb dau vao bao gom:

e avaf:tham sé muc tap hop kho ngit liéu

e Jm: phan b chu d& trén tai licu m (tham sé muc tai lidu)

o Vi®={In}m1™: matrain M x K

e zmn: chisé cha dé cua tir tha n trong tai liéu m (bién muc tir ngir)

e Pzmn: phan bé thuat ngir trén cha dé cu thé zmn

o Vad={@g=1matrain KxV

e  Wmn: tir thir n ctia van ban n (bién muc tir ngi)

e M: sb luong céc tai liéu

e Nm: s lugng tir trong tai liéu m (d6 dai cua van ban sau khi da loai
bo stop word)

e K:sblugng cac chu dé an

e  DirvaMult: phan bd Dirichlet va phan b6 da thac

Vi wmn phu thudc didu kien vao phan b @k vazmn phu thuoc vao phan bd Jm, xac
suat dé mot chi muc chi d& wmala mot tir t nim trong phan bd chii dé trén tai lisu Im va
phan b tir trén cha dé (P) 1a:

PWmn =i|Fm ®) = X p(Wnn = @) p(zmn = K[Sm) (2.10)

Vi xé4c suit cua mdi thuat ngi, ta c6 thé xac dinh duoc xac suit chung cua tat ca
cac bién d3 biét va bién an véi cac tham sé Dirichlet cho trudce:
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p(dm, Zn, Im, |, f) = p(®|B) TINZ3 p Wil Bzmn)p (Zmnldm) p(Imld) (2.11)

Tinh tich phan trén 9m, ® va tong trén Zm, ta xac dinh duoc Xac suét cua tai liéu
dm. Khi d ¢ xac suat cia mdi tai liéu p(dm|@, B), X4c suat cua ca kho ngir liéu D = {d,
d, ..., du} la tich cua tat ca cac xac suat cua tat ca céc tai liéu ndm trong do:

p(D|@ B) =TT, p(dum/d,B) (2.12)

®.

% Udc lwong tham sé va suy lugn thong qua Gibbs Sampling cho mé hinh LDA

U6c luong tham sé cho mé hinh LDA bang ti wu hoa mét cach truc tiép va chinh
X4C sut cua toan bo tap di lidu 1a kho cé thé thuc hién. Mot giai phap da dugc dé ra la
st dung phuong phap udc lugng xap xi nhu phuwong phéap bién phan [6] va lay mau
Gibbs [28]. Lay mau Gibbs dugc xem la mot thuat toan nhanh, don gian va hiéu qua dé
huan luyén LDA.

Mot chu dé& duoc gan cho mot tir cu thé dugc 14y mau theo phan bé da thuc sau:

k
nl(ct)—u + ﬂt gn)—u + ay
p(Zl = kl —|IJW) = (17) (]) (213)
[Zv 1My +ﬂv] 1[21 1Mn +a]]
Trong do:

. n,(fl ; 1256 1an tir t dugc gan cho chi dé k, khong tinh dén 1an gan hién thoi;

o [XV_inl” —1] 126 tir dwoc gan cho chi dé k, khong tinh 1an gén hign

thoi;
. (k) ; la s6 tir trong tai liéu m dugc gan cho cha dé k, khong tinh 1an gan
hlen thorl

o [XK,nY —1]1asb tutrong tai ligu m, khdng ké tir t.
Sau khi 1dy miu Gibbs, gié tri cac tham sé dugc xac dinh, cac phan phéi an duoc
tinh nhu sau:
t
() _I_ ﬁt
Voan + By

Prt = (2.14)

(k) + (047
19m,k = (215)

K (J)
j=1Mm T &

Véi mo hinh chu dé an LDA, cho truéc mot tap cac vin ban, LDA tim xem topic
model nao d sinh ra tap cac vin ban trén. Bao gom:

e Tim phan phdi x4c suat trén tap tir d6i vi mdi topic
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e Tim phan phdi topic cua mdi tai liéu
Trong luan van, ching ti st dung phan phéi topic caa mdi tai liéu duoc tim ra tur
LDA dé 1am dic trung ndi dung cho viéc xay dung tap huan luyén cho qué trinh hoc cua
phuong phap hoc xép hang.

2.3. Luat két hop

2.3.1. Gigi thiéu

Luat kép hop (Association Rule - AR) 12 16p cac quy tic quan trong trong khai phé
dir liéu, duoc R. Agarwal va cong su gi6i thiéu nam 1993 [29]. Khai phé luat két hop
duoc xem 12 mot nhiém vu khai pha dit liéu co ban. Muc dich cua khai phé luat két hop
la tim ra cac mdi quan hé dong xay ra trong khéi luong 16n dix liéu. Luat két hop khong
chi irng dung rong réi trong phan tich dir li¢u thi truong [11], ma con dugc (ng dung
trong tim nhirng ngudi dung c6 d6 anh huong 16n téi cac nguoi dung khac trén mang xa
hoi [10].

Cac khai niém co ban cua luat két hop duoc tom tat nhu dudi day.

Cho tap céc giao dich (transactiones) T = {t;,t,, ..., t,}, Va tip cac ddi tuong
(item) I = {iy, iy, ..., i,y }. MOI giao dich t; 1a tap cac item véi t; S 1.

Nhitng luat két hop naycodang X » Y, véi X S LY S LLvaXnY =@

X (hodc Y) 1a mot nhom cac item va duoc goi 12 itemset. Mot itemset gom k itemes
goi la k-itemset.

Dé do luong luat két hop, do hd tro (support) va do tin cay (confidence) 1a 2 tham
s6 duoc st dung.

Do hd tro (Support) cua luat két hop X—Y 1a tan suat cua giao dich chua tat ca
cac item trong ca hai tap X va Y.

(X vY).count

support = - (2.16)

Trong do:
n la tong sé giao dich.
(X UY).count la sb giao dich c6 X va 'Y
Do tin cay (confidence) cua luat két hop 1a x4c suit xay ra Y khi da biét X.

(X vY).count

2.17
X.count ( )

confidence =

Trong do:
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(X UY).count la sb giao dich c6 X va'Y

X. count 1 sb giao dich c6 X

Muc tiéu: Véi co so dit liéu giao dich T, khai pha luat két hop 1a tim cac luat két
hop trong T théa man 2 tiéu chi minimum support (minsup) va minimum confidence
(minconf). N6i cach khéc, can tim cac luat két hop AR sao cho support(AR) = minsup
va confidence(AR) = minconf.

Minimum support va Minimum confidence goi la cac gia tri ngudng (threshold) va
phai xac dinh trudc khi sinh céc luat két hop.

Tap pho bién Ia itemset ma tan suat xuat hién caa né >= minsup.

2.3.2. Thuat toan Apriori

Thuat toan Apriori 1a mot thuat toan phd bién trong viéc tim tat ca céc luat két hop
thoa man minsup va minconf trong mét co s& dit liéu giao dich. Thuat toan bao gém 2
budc chinh:

Budc 1. Tao tat ca cac tap pho bién: Mot tap pho bién 1a mot tap cac item co
d6 support I6n hon hodc bang minsup

Budc 2. Tao tat ca cac luat két hop manh tir cac tap pho bién trong bwéc
1: Mot luat két hop manh 13 luat c6 d6 confidence 16n hon hoac bang
minconf

Mot tap phd bién c6 k phan tir goi 1a frequent k-itemset. Trong budc 1, thuc hién
tim frequent k+1-itemset tir frequent k-itemset. Trong budc 2, thuc hién tim céc luat két
hop trong céc frequent k-itemset véi k > 2

Chi tiét cac budc duoc thé hién & cac muc dudi day.

2.3.2.1. Tao c4c tap phé bién

Thuat toan Apriori tim tat ca tap pho bién bang cach sir dung frequent k-itemset dé
tim frequent (k+1)-itemset, cho dén khi khéng co6 frequent (k+n)-itemset duoc tim thay.
Cac budc chinh nhu sau:

1. Duyét toan bo co so dit liéu giao dich dé c6 duge d6 support S cua 1-itemset,
so sanh S véi minsup, dé c6 duoc 1-itemset (L1)

2. Sirdung Lk-1 néi (join) Li.1 ... dé sinh ra cac (g vién (candidate) k-itemset.
Loai bo cac ung vién itemset khong thé 1a tap phé bién thu duoc cac
candidate k-itemset

3. Duyét toan b co sé dit liéu giao dich dé c6 duoc do support caa mdi
candidate k-itemset, so sanh S véi minsup dé thu duoc frequent k —itemset
(L)

4. Lap lai tir bude 2 cho dén khi tap candidate itemset réng.
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M4 gia tao céc tap phd bién cua thuat toan thé hién trong Hinh 2.3 va Hinh 2.4.

Algorithm Apriori(T)

1 C; « init — pass(T); /lthe first pass over T
2 F < {f|f € Cy,f.count/n = minsup};  /Inisthe no of transactions in T
3 for(k=2;F_,#0; k++) do //subsequent passes over T
C, < candidate — gen(Fy_,);
for each transactiont € T do //scan the data once

for each candidate c € C, do

if cis contained int then

c.count + +;

endfor
10 endfor
11 F, « {c € Ci| c.count/n = minsup}
12 endfor
13 return F < U,F;;

© 00 N o O b~

Hinh 2.3. Thuat toan Apriori tao c4c tap phd bién [11]

Function candidate — gen(Fj,_;)

1 C, <« 0; [linitialize the set of candidates

2 forallf,,f, € F,._4 /Ifind all pairs of frequent itemsets

3 with f; = {i1, ., lk—2, lx—1} /lthat differ only in the last item

4 and f, = {iy, ) lk—2, if—1}

5 and i_, < iy_, do /laccording to the lexicographic
order

6 e {ig, g2, lp_1} /ljoin the two itemsets f; and f,

7 Cr < Cp U {c}; /ladd the new itemset ¢ to the

candidate

8 for each (k — 1)-subset s of c do

9 if(s € F,_,) then

10 delete ¢ from C; //delete ¢ from the candidate

11 endfor

12 endfor

13 return Cy; /lreturn the generated candidates

Hinh 2.4. Ham candidate-gen [11]
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2.3.2.2. Tao luat két hop

Str dung cac tap pho bién dé tao tat ca cac luat két hop theo cac budc chinh sau:

1. V&i mai tap phé bién f, ching ta tim tat ca tap con khdng rong cua f.

2. V6i mdi tap con a, ching ta c6 rule (f — a) —» a néu confidence =
(f.count)/((f — @).count) = minconf. (O day, f.count hoic (f —
a). count la d6 support cua f hoac (f — a)).

M4 gia tao céc luat két hop thé hién trong Hinh 2.5.

ALgorithm genRules(F) /IF is the set of all frequent itemset

1 for each frequent k — itemset f,, inF,k > 2 do

2 output every 1 — item consequent rule of f_k with confidence =
minconf and support <« f;.count/n//Inis the total number of transactions in T

3 H, « {consequents of all 1-item consequent rules derived from f, above};

4 ap — genRules{f,, H.};

5 endfor

Procedure ap — genRules{f,,H,,} //H,, is the set of m-item consequents

1 if(k>m+1)AND (H,, # @) then

2 H,,,, < candidate — gen(H,,);

3 for each h,,,, inH,,,, do

4 conf « fi.count/(f, — hpsq ). count;

5 if (conf = minconf) then

6 output the rule (fi, — hypyq) = hpaWith confidence = conf and
support = f,.count/n;  [Inis the total number of transactiones in T

else
8 delete h,, ., from Hp,,1;
9 endfor
10 ap — genRules(fy, Hpi1);
11 endif

Hinh 2.5. Thuat toan sinh luat két hop [11]

2.4. Nhan xét va y twéng

Nhu da trinh bay & trén, hoc xép hang dang 1a giai phap xép hang phé bién trong
nhitng ndm gan day. Pén nay da c6 rat nhiéu cong trinh nghién ctu vé hoc xép hang va
&p dung véi nhiéu dir liéu khac nhau tir két qua tim kiém dén cac van ban... Véi gia
thiét cho bai toan Xép hang dong: cac dong cap nhat trén trang ngudi dung tuong duong
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Vvéi tap cac két qua tim kiém; ching t6i dua ra y tuéng sir dung thuat toan hoc xép hang
dé giai quyét bai toan nay. Theo phwong phap hoc xép hang, mé hinh do ching toi dé
Xuat can xay dung mot mé hinh tinh hang. Mé hinh nay thé hién su két hop giira cac dic
trung cua tai liéu (tweet). Thuat toan CRR dwoc sir dung dé sinh mé hinh tinh hang.

M6 hinh chii d@é an LDA kha manh mé trong viéc tim ra phan phdi xac suat cua cac
tai liéu trén cac chu dé an, lién quan mat thiét toi noi dung cua cac tai liéu dé. Hiéu vé
mo hinh nay, ching téi tan dung no6 vao viéc tim ra dac trung ndi dung cua tai liéu
(tweet) dé phuc vu cho viéc xay dung mé hinh tinh hang.

Do anh hudng ngudi dung da duoc chi ra 1a mot yéu té dic biét anh huong téi hanh
vi nguoi dung. Nam duogc didu nay, chung toi ciing tan dung n6 vao viéc 1am giau dic
trung nguoi dung phuc vu cho xay dung mo hinh tinh hang. Pac trung nay duoc tinh
dwa trén khai phé luat két hop gitra cac ngudi dung trén tap cac tweet.

Nhu vay, ¥ tuong cot 16i caa mo hinh xép hang 1a sir dung phuong phap hoc tinh
hang dé xay dieng md hinh tinh hang cho cac dong cap nhat cia mbi ngudi dung trén
mang x4 hoi Twitter. O giai doan x4c dinh céac dic trung xay dung mé hinh tinh hang,
md hinh chu dé an dugc st dung trong hé théng dé bé sung cdc dic trung lién quan dén
noi dung va khai pha lugt két hop giita cac ngudi dung dé bod sung ddic trung dé dnh
huwong nguoi dung cho cac tweet.

2.5. T6m tat chwong 2

Trong chuong 2, luan vin da trinh bay co s& nén tang vé hoc tinh hang, phuong
phap xép hang CRR, md hinh chii dé an LDA va thuat toan Apriori khai phé luat két
hop. Chung tdi ciing trinh bay duoc y tedng cua minh qua viéc néu rd vai tro cia phuong
phép hoc tinh hang, md hinh chu dé an LDA, va khai pha luat két hop trong mé hinh dé
Xuat. Chang t6i van dung phuong phéap hoc tinh hang dé tim ra mé hinh tinh hang tuong
g véi mdi ngudi ding. Van dung LDA tim ra phan phdi chu dé cho mdi tai liéu dé bo
sung dic trung ndi dung, va dung Apriori dé tim luat két hop, phan anh dic trung anh
hudng ngudoi dung cho cac dong cap nhat.

Chuong tiép theo, chlng ti s& trinh bay tong quan vé md hinh d& xuat
dua trén cac y tuong caa minh va md hinh héa hé thong dudi dang so do.
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Chuong 3.

MO HINH XEP HANG DONG CAP NHAT
TREN TWITTER

Trong chwong nay, luan van trinh bay chi tiét vé md hinh xép hang dong xa hoi
cho mdi ngudi ding va cach hoat dong cua md hinh d6. M6 hinh nay phat trién tir mo
hinh cta chung t6i [1] v6i bo sung ¥ tuong khai thac do anh huong ngudi dung [8, 9]
tim duoc qua phuong phap khai phé luat két hop [10].

3.1. Phwong phap dé xuat

Nhu da duoc dé cap trong [1], md hinh xép hang dong cap nhat bao gdm hai pha
chinh: hoc tinh hang (learning) va xép hang (ranking)

e Learning: Tim ra m6 hinh tinh hgng theo sy quan tdm ctia nguoi dung dua
vao ndi dung tweet va do anh hudng cia nguoi gui.

e Ranking: Str dung cac két qua cua pha learning dé tinh hang cho céc tweet
méi. T d6, thuc hién xép hang céc tweet mdi

" CRR
Training » Learning
tweet set
Feature >
representation W
New > Ranki Ranked
e ankin .
tweet set \_ g | ) tweet list

Hinh 3.1. M6 hinh xép hang dong [1]

Theo C. Xiao va cdng su, F. Riquelme va P. G. Cantergiani [8, 9], d0 anh hudng
ctia ngudi dung dugc dénh gia 1a rat hivu ich trong hé tu van, tuyén truyén thong tin... Vi
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viy, d6 anh hudng cua nguoi dung rat ¢d thé nang cao hiéu qua cho mé hinh xép hang
dong cap nhat [1]. Luan vin tap trung nang cao mé hinh nay & budc biéu dién dic trung
(feature representation). Ngoai viéc su dung cac dac trung cho tweet nhu cii, ching toi
sir dung d9 anh hwéng cia ngwoi dung vao lam giau dic trung cho hé théng phan
hang.

Pé do ludng d6 anh huong caa nguoi dung, F. Erlandsson va cong sy [10] di coi
danh sach cac tweet trén Facebook trong mot mién xac dinh nhu mot co so dit liéu giao
dich, va tap item Ia tap cac nguoi ding. Sau dé thuc hién tim ra cac luat két hop gitra
cac nguoi dung. Tur d6 dua ra danh sach nhirng ngudi dung c6 do anh huong I6n taoi
nhitng nguoi ding khac. Dua theo quan diém nay, ching toi thuc hién do ludng do anh
huong cia ngudi dung dua vao luat két hop gitra cac nguoi ding trén mang x& hoi
Twitter. Co s¢ dir liéu giao dich la tap cac tweet T = {t1, t2...tm}, Va tap item la tap cac
nguoi dung Twitter U = {ug, Uo... un}.

Gia s ¢6 luat két hop {us, u2} = {us} véi do support = 50% va confidence = 80%.

Luat két hop nay chi ra rang ngudi diing us va up c6 anh huéng t6i ngudi ding us.
Néu tweet nao duoc nguoi ding us va uz thich thi xac suat ngudi ding us ciing thich 1a
80%, va 50% cac bai tweet la ca ba ngudi ding nay déu thich.

e Thuat toan Apriori [11] dugc st dung dé tim cac luat két hop cho tap ngudi dung
lien quan. Hinh 3.2 thé hién budc biéu dién dic trung sau khi da cai tién mo hinh,
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Universal

tweet set

A

1. Preprocessing 3. Run Apriori algorithm

A 4

2. LDA estimation Associate rules

A 4

\ 4
LDA model 5. Feature generation |« 4. Preprocessing

A 4

Feature

Hinh 3.2 Budc biéu dién dic trung (Feature representation)
PBudc tién xir ly dir liéu (1. Preprocessing) cho tweet bao gom cac nhiém vu sau:

e Téch tir (word segmentation): xu Iy loai bo céc ddu cach néu thura, tach céc
tur ghép nhu “won’t” thanh “will not”. ..

e Loai bo tén nguoi ding vi nd khdng bo sung nghia cho ndi dung cua tweet
(bat dau bang ki tw @)

e Loai bé tir dirng® — nhitng tir khong c6 y nghia.

e Loai bo céc ki ty dac biét, nhu 1a ki tuy “#” — ki ty dugc sir dung dé danh dau
hash tag (cach thtrc cho phép ngudi dung danh dau cac tir khéa ma minh
quan tim dé dé& dang truy cap sau nay)

e Thuc hién tao dau vao cho uéc lugng LDA va thuat toan Apriori.

3 Nhitng tr phd bién va khong c6 nghia. Danh séch cac stop word ldy tai day:
http://imlr.org/papers/volume5/lewis04a/all-smart-stop-list/english.stop



http://jmlr.org/papers/volume5/lewis04a/a11-smart-stop-list/english.stop

36

3.2. Pic trung va diém so6 quan tam cia tweet

Dit liéu huan luyén va dit liéu kiém tra duoc xay dung dwa trén cac dic trung va
diém sé quan tdm (nhén) cua tweet.

Mdi tweet t dugc ding 1én trén trang ngudi dUng u ¢6 cac thdng tin vé:

Thoi gian tweet dén (thoi gian ur ding tweet)
Nguoi dang uy

Dic diém cua tweet (retweet, reply, hash tag...)
NGi dung cua tweet.

Cac y tuong st dung thdng tin cua tweet.

Chlng toi sir dung yéu to thoi gian dé phan chia cac tweet cii va mai. Cac
thdng tin vé nguoi dang (hay ngudi giri) tweet va noi dung cua tweet dugc
khai thac dé tim ra cac dic trung can thiét cho viéc xay dung mé hinh tinh
hang.

Thong tin lién quan téi ngudi dang tweet duoc st dung dé tinh cac dic trung
tac gia gui tweet, d6 anh huong nguoi ding. Pac diém cua tweet ciing duoc
su dung tinh cac dac trung retweet, reply... Pac trung ndi dung tweet thu
dugc thong qua viéc sir dung md hinh chu dé an. Luan van sir dung tap phan
phdi x4c suat caa céc chu dé trén moi tweet 14 tap dic trung nodi dung cua
tweet do.

Pé tinh toan mic d6 quan tam (hay thir hang) cua cac tweet véi ngudi ding
u, chdng ti khao sat cac hanh dong retweet, reply, favorite c6 dugc nguoi
nhan thuc hién trén moi tweet hay khong.

3.2.1. Piém s6 quan tAm cia tweet

Nhu da dugc dé cap trong [1], mot s6 noi dung chinh vé diém sb caa tweet duoc
trinh bay nhu sau.

XetT,, = {ty;},j =[1,..] la tap cac dong cap nhat - tweet ciia nguoi ding ui.

Trong d6 gébm co tap cac tweet ma u; quan tam (interesting tweet) (Ty;1 ) vatap cac

tweet ma ui khong quan tam (T, ;).

Dé tim nhan cho mdi tweet hay néi cach khac 1a tinh diém s6 quan tam cua tweet
trén trang cua nguoi dung u;, chang téi thuc hién tim danh sach cac nguoi dung duoc
u; retweet hay reply. Goi Urw,,, la tap nguoi ban duoc u; retweet va Ure,,, la tap nguoi

ban duoc u; reply. Vi moi tweet tyj» (12 s6 thr ty cua tweet trong tap cac tweet dang

xét ciia ngudi dung u;), thuc hién tinh cac diém sau:



Score, (ty,;) = {1’ Fuy € UTWy 3.1
WAt 0, trwong hop con lai (3.1)
1, tuij € UTeui
Scorere (t”"f ) B {0, truong hop con lai (32)
1, ty..la favourite
S tyj) = N
corepy(tuy) {0, truong hop con lai (3.3)

Diém cua tweet t,, ; 1a tong diém cua 3 diém trén. Néu diém cua tweet 16n hon 0

thi do 1a interesting tweet.

] 1,2 0r 3 t € Tyn 3.4
N o

3.2.2. Dac trung cua tweet

Theo phuong phap hoc xép hang, thir hang caa dbi tuong duoc hoc théng qua cac
gia tri cua cac dic trung ctia doi twong d6. Thuc hién viéc hoc xép hang véi dbi tuong
1a tweet, chung t6i xac dinh cac dic trung st dung trong viéc hoc xép hang tweet. Sau
khi x4c dinh cac dic trung, mdi tweet s& duoc biéu dién dudi dang vector cac dic trung.
C6 6 dic trung don 16 va 1 dic trung ndi dung. Néu dic trung noi dung thé hién qua k
cha dé an, thi tweet duoc biéu dién dudi dang vector c6 kich thuéc 12 k+6. Duéi day 1a
tom lugc cach tinh cac dic trung cii — dd duoc dé cap trong [1] va trinh bay céch tinh
ddc trung do anh hudng nguoi dung.

1. Pac trung tac gia giri tweet

Diém cua tac gia dang tweet duoc tinh theo sé following va follower cua tac gia
do:

author(u) = % (3.5)

Trong d6, i(u) 1a s6 ngudi theo ddi caa u (follower) va o(u) 1a sé nguoi u theo déi
(following).
2. Pic trung ndi dung

Trén co so [1], luan van sir dung tap phan phéi xac suit caa cac cha dé trén mai
tai liéu 1a thanh phan cua tap dic trung noi dung.

Gia st ching ta xac dinh dugc K topic tir tap dir liéu hoc. Voi mdi tweet t, luan
van tinh cac xac suat dé tai liéu d thuoc vao topic i 1 pt(i), véi i=1,....k.

Tir d6 x4c dinh duoc tap dic trung nodi dung tir md hinh chu dé an LDA 1a:
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T = [pty, pt; ... pti] (3.6)

3. DPic trung Retweet

Retweet 1a mét trong cac chi sé dic biét cua tweet. Khi tweet duoc su tan thanh
cua nhiéu nguoi dung, tweet d6 co thé dugc retweet va lan nhanh trén mang xa hoi. Hé
théng nén tu van cho nguoi dung doc cac tweet nay. Do d6, dic trung retweet ciing duoc
xét dé xay dung tap huan luyén. Bic trung nay duoc tinh diém nhu sau:

1, t,; dwoc retweet
Rw(ty)={y (37)

trueong hop con lai
4. Pac trung reply

Tuong tu v&i dic trung retweet, dac trung reply cling duoc tinh dya theo céng thac
nhu sau:

1, tyi latweet reply
Re(ty) ={, Y (38)

trueong hop con lai
5. Pac trung hash tag
Hash tag 1a dac trung li€n quan téi ngi dung cua tweet. Pac trung nay co gia tri nhi

phan, tweet dang xét ¢ diém duoc tinh nhu sau:

1, t chttra hashtag

htag(t) = {0, trueong hop con lai (3.9)

6. Dac trung url
Url ciling 1a mét dac trung lién quan t6i ndi dung cua tweet. Déc trung nay co gia

tri nhi phan, tweet dang xét c6 diém duoc tinh nhu sau:

1, t chiva URL

url(t) = {0, trueong hop con lai (3.10)

7. Pac trung d§ anh hwéng ngwoi dung

Nhu da gidi thiéu ¢ chuong 2, xét co s¢ dit liéu giao dich 1a tap cac tweet T = {ts,
ta...ta}. Tap cac item la tap cac nguoi dung: U = {uy, Uz... um}.

Minh hoa co sé dir liéu giao dich nhu Bang 3.1
Bang 3.1 Minh hoa co sé giao dich tim luat két hop giita cac nguoi ding

Giao dich Item
(Tweet) (User)

tl User 1, User 2, User 3
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12 User 1, User 4

t3 User 4, User 5

t4 User 1, User 2, User 4

t5 User 1,User 2,User 6, User 4, User 3
tm User 2, User 3, User 6

Dé thuc hién tinh d6 anh huong cua nguoi ding cho tweet t cia user uk, ta thuc
hién cac budc sau:

Buwoéc 1: Tim tap lugt két hop.
Véi user dang xét uk, thuc hién tim céc luat két hop c6 dang

{ui, ...u;} 2 {ux} thoa man do support >= minsup va conf >= minconf véi minsup,
minconf cho truéc. Nhu vay, ta s& c6 tap cac luat két hop thoa man: A = {ay, az...}

Vi du ta xét User 3, véi minconf = 0.7. Mot sb luat két hop nhu duéi day:
Luat két hop a1 = {User 2, User 6} > {User 3} c6 conf = 2/2 = 1 (thoa man)

Luat két hop a2 = {User 1, User 2} = {User 3} c6 conf = 2/3 = 0.67 (khdng
théa man)

Luat két hop a3 = {User 2} = {User 3} c6 conf = 3/4 = 0.75 (thoa man).
Luat két hop as = {User 6} = {User 3} cd conf = 2/2 = 1 (thoa man)
Nhu vay ta c6 A = {ai, as, as}
Bwoc 2: Tim td@p user tham gia vao tweet t

Vi tweet t, ta tim tap cac user tham gia vao tweet nay qua cac hoat dong thich,
retweet, reply: U(t) = {us, Uz...ut} VOI Ut # Uk

Buwéc 3: Xdc dinh d¢ anh hwong qua sé lireng ludt két hep phi hep
Goi n(t) 1a sé luong cac luat két hop trong A thoa man c6 su tham gia cua c4c user

trong U(t). B6 anh hudng nguoi dung téi user ux duge tinh nhu sau:

influ(t) = n(t) (3.11)

3.3. TOm tit chwong 3

Trong chuong 3, luan vin da cu thé héa md hinh xép hang véi cac cng viéc can
lam trong mdi giai doan. Ngoai ra, chwong nay ciing trinh bay cach tinh diém cho tweet
(nhin tweet) va cac dic trung dé xay dung tap dir liéu huan luyén.
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Chuong tiép theo, ching tdi hién thuc hda cac cong viéc phai lam trong thuc
nghiém véi ngudi dung trén Twitter. Do tinh twong tu gitra cac ngudoi dung, ching toi
lya chon thuc nghiém v&i mot nguoi diing ngau nhién trén mang x& hoi Twitter.
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Chuong 4.

THUC NGHIEM VA PANH GIA

Trong chwong nay, chiing tdi trinh bay thuc nghiém dua trén mé hinh dé xuat &
chuong ba. Chung toi tién hanh thuc nghiém véi dir liéu tweet 1a cac dong cip nhat cua
mot nguoi ding trén Twitter. Viéc lua chon ngudi dung 1a hoan toan ngau nhién. Bat
dau vai viéc xay dung tap dir liéu huan luyén va tap dir liéu kiém tra dwa trén cong cu
JGibbLDA (cai dat cua mé hinh chii d& 4n LDA) va cé&c chuong trinh ty xay dung. Sau
d6, thuc hién qué trinh hoc xép hang véi chuwong trinh ma ngudn ma chay thuat toan
CRR.

Chung t6i thuc hién hai thi nghiém: (1) st dung md hinh LDA va su dung dac
trung d6 anh hudng nguoi ding duya trén luat két hop, (2) sir dung mé hinh LDA nhung
khong st dung dic trung do anh hudng nguoi dung dua trén luat két hop. Dya vao két
qua thuc nghiém, ching t6i tién hanh dénh gia, so sanh, nhan xét, rit ra két luan va dua
ra dinh huéng tiép theo.

4.1. M0i trwong thuc nghiém

4.1.1. Cau hinh phan céng
Bang 4.1 C4u hinh may tinh thuc nghiém

Thanh phan Chi s
CPU Intel Core i3-2330M 2.2Ghz
RAM 4GB
HDD 500GB
0S Ubuntu 11.10 (32bit)

Window 8 (hd tro tinh dix lidu)
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4.1.2. Cong cu phan mém

Trong qua trinh thuc nghiém, chdng t6i st dung mot sé ¢éng cu va phan mém ma
ngudn mé dugc liét ké trong Bang 4.2:

Bang 4.2 Danh sach phan mém st dung trong thuc nghiém

STT | Tén pham mém Téac gia Nguén
1 Eclipse-SDK-3.7.0 http://www.eclipse.org/dowloads
2 M4 nguén mo  D.Sculley http://code.google.com/p/sofia-ml
thuat toan CRR:
sofia-ml
3 | JGibbLDA Xuan-Hieu http://jgibblda.sourceforge.net/
Phan va Cam-Tu
Nguyen
4 MS-Excel trong bo ' Microsoft http://www.microsoft.com
MS-Office 2013
5 | Stopword Nguyén Thi Twoi = Ty xay dung véi ngdn ngir java
6 | Apriori Nguyén Thi Tuoi = Ty xay dung véi ngdn ngit java

Dudi day 1a mo ta vé cac phan mém chinh trong thuc nghiém.
< Phan mém ma ngudn mé sofia-ml
Day 1a phan mém viét bang ngdn ngir C++ trén moi truong Linux, chay thuat toan
CRR, do tac gia cua thuat toan nay xay dung. Trong thuc nghiém, ching ti sur dung hai
chic nang cua phan mém nay:
1) Xay dyng ham tinh hang — model tir tap tweet huan luyén.
Thuc hién chirc ning nay, phan mém c6 dau vao dau ra nhu sau:
e Pau vao: file di lidu train
e Dau ra: file chiza mo hinh tinh hang
(2) Dung model thu dugc, du doan hang cho tap tweet test
e Pdu vao: file dir liéu test va md hinh tinh hang thu dwoc ¢ (1)
e DPau ra: file chira c&c hang di dodn ciia méi tweet.

Cac file dit liéu co dinh dang nhu sau:

<class-label> <feature-id>:<feature-value> Ce <feature-id>:<feature-value>\n
<class-label> qgid:<optional-query-id> <feature-id>:<feature-value> ... <feature-
id>:<feature-value>\n

<class-label> <feature-id>:<feature-value> ce <feature-id>:<feature-value>#
Optional comment or extra data, following the optional "#" symbol.\n


http://www.eclipse.org/dowloads
http://code.google.com/p/sofia-ml
https://sites.google.com/site/pxhieu
https://sites.google.com/site/pxhieu
http://www.dais.is.tohoku.ac.jp/~ncamtu/
http://www.dais.is.tohoku.ac.jp/~ncamtu/
http://jgibblda.sourceforge.net/
http://www.microsoft.com/
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Phan mém ma ngudn mé JGibbLDA

Pay 1a phan mém viét bang ngdn ngir Java, 1a cai dat cia mo hinh chi dé an LDA

sir dung phuong phap 14y mau Gibb. Trong thuc nghiém, ching tdi st dung phan mém
nay dé tim phan phdi xac suit cac chu dé noi dung trén mdi tweet.

Cac chuc ning ma ching toi st dung bao gom uéc lwong moé hinh LDA tir tap

tweet huan luyén (tham sé -est) va suy ra phan phdi xac suat cho tap tweet test tir md
hinh LDA uéc luong duoc (tham sé -inf).
(1) Udc luwong mo hinh LDA:

$ lda -est [-alpha <double>] [-beta <double>] [-ntopics <int>] [-niters
<int>] [-savestep <int>] [-twords <int>] -dfile <string>

Trong d6, cac tham sé trong [] 1a khong bat bugc.

—est: Uédc lugng mo hinh LDA tur tap dit liéu hon tap

~alpha <double>: @i4 tri cua alpha , tham sé caa LDA. Mic dinh alpha Ia
50 / K (K la s6 lugng chu d¢)

~beta <double>: gidtri ciia beta ciing 1a tham s cua LDA. Mic dinh 12 0.1
—ntopics <int>: S lugng cha dé. Mac dinh 1a 100

—niters <int>:Sé lan lap ldy mau Gibbs. Gia tri mac dinh la 2000.
~savestep <int>: S0 budc md hinh LDA dugc luu vao 6 cling (dém boi s6
lan I1ap l1ay mau Gibbs). Gia tri mic dinh la 200.

~twords <int>: S lugng cac tir xuat hién nhiéu nhat trong mdi chu dé. Mic
dinh 1a 0.

~dfile <string>: File dir liéu huan luyén.

(2) Suy ra phan phdi xac sudt cho diz liéu méi:

$ 1lda -inf -dir <string> -model <string> [-niters <int>] [-twords <int>]
-dfile <string>

—~inf: Suy ra phan phéi xac suat cho dir liéu mai stir dung mé hinh LDA da ¢
trudce.

-dir <string>: Thu muc chira m6 hinh

-model <string>: Tén ctia mo hinh da co trudc.

~niters <int>:Sé lan lap ldy mau Gibbs. Gia tri mic dinh 1a 20.
~twords <int>: S lugng tir xuat hién nhiéu nhat trong mdi chu dé. Mic
dinh 1a 0.

-dfile <string>: File chira dir liéu méi

(3) Ca dir liéu hudn luyén md hinh va dé liéu méi déu cé dinh dang dau vao nhu sau:

[(M]
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[document]

[document:]

[documenty]

Trong d6, dong dau tién la tong s tai lieu. Mdi dong sau do 1a mot tai liéu.
[document;] 12 tai lidu tha i cua tap dir liéu bao gom N tir:

[document;] = [wordii;] [wordiz] ... [wordiyi]

Trong d0, [wordi;] (i=1..M, j=1..N:) lacac chudi ki ty va ching phan tach
nhau béi dau céch.

(4) Pdu ra: 1atdp cac file
<model name>.others,
<model name>.phi,
<model name>.theta,
<model name>.tassign,

<model name>.word.
Trong do:
<model name>.others: file chita cac tham sé sir dung nhu anfa, beta, ...

<model name>.phi: File chira phan phdi tir - chu d&. M&i dong 1a mot chi dé, moi
cot la mot tir trong file wordmap . txt.

<model name>.theta: File chira phan phéi chu dé - tai ligu. Mi dong la mot tai
liéu, va mdi cot 1a mot chu dé.

<model name>.tassign: File chua chu dé chinh cua tir trong dit liéu huan luyén.
Mbi dong 12 mét tai liéu chtra danh sach <wordij>:<chu dé& cua wordij>

<model file>.twords: File chia tap cac tir pho bién nhat trong mdi chu dé.

% Chuwong trinh Stopword
Chuong trinh ndy cé nhi¢m vu sau:

e Loai bo tén ngudi dung (bit dau bing @) trong mdi tweet
e Loai bo cac dau # (sau la hash tag) trong mdi tweet

e Loaibo cac URL

e Loai bo cac ki tu dac biét.
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e Loai bo cac stop word trong tweet

Chuong trinh c6 dau vao Ia tap ndi dung cac tweet va dau ra la file chaa noi dung
tweet da thuc hién budc loai bo trén.

7

s Chuong trinh Apriori

Chuong trinh ndy c¢6 nhiém vu tim céc luat két hop giita cac ngudoi dung. Input va
output cuia chuong trinh nhu sau:

Input: Co s dit liéu giao dich (.csv file), do support nho nhat (minsup) va dé tin
cdy nho nhat (minconf).

Output: txt file chira thong tin cac tap phd bién thoa man minsup va cac luat két
hop thoa mén minconf.

binh dang input file (co so dix li¢u giao dich (.csv)) nhu sau:

"] testcsv- Notepad - U

File Edit Format View Help

3

,0
3 JE
,G,E

§ )

m I M=
m & ™ ™

b

Hinh 4.1. Binh dang input file chuong trinh Apriori
MJbi dong 1a mét giao dich. Cac item ngan cach nhau bang dau ,”.

binh dang file output nhu sau:
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Large ItemSet=s (decreasing order of support)

nk
m gy
(0]
fill
[

S

[E], 75.0%
[2], 50.0%

[B], 75.0%

[c], 75.0%

[E, C], 50.0%
[B, C], 50.0%
[z, c], 50.0%
[E, B], 75.0%
[E, B, C], 50.0%

High-Confidence Rules |:

[E] = [B] (Conf: 100.0%, Supp: 73.0%)
[B] => [E] (Conf: 100.0%, Supp: 75.0%)
[&] == [C] (Conf: 100.0%, Supp: 30.0%)
[E, C] => [B] (Conf: 100.0%, Supp: 50.0%)
[B, Cc] ==> [E] (Conf: 100.0%, Supp: 50.0%)

100% (=) )

Hinh 4.2. Binh dang file output chwong trinh Apriori

4.2. Dir liéu thwc nghiém

Trong thyc nghiém, chung t6i str dung cac
dong tweet cua nguoi dung cO tén
Jon Bowzer Bauman (@JonBowzerBauman).
Hinh 4.3 minh hoa vé ngudi ding nay trén
Twitter.

Dir liéu thuc nghiém duoc stream trong
thoi gian thang 10 nim 2016, bao gom hon 6400 Jon Bowzer Bauman
dong cap nhat dén trang caa ngudi ding nay. @JonBowzerBauman

Co-founder of Senior Votes Count! 35
endorsements in 2014--22 House, 7
Senate, 6 Gubernatorial. Senior Issues

Expert. Columbia Class of '68. Legendary
Greaser.

Hinh 4.3. Minh hoa nguoi dung duoc
st dung trong thuc nghiém
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4.3. Thuc nghiém

Chung téi thuc hién hai thi nghiém sau v&i muc dich 1am rd vai tro cta viéc sur
dung luat két hop bd sung dic trung do anh huéng caa nguoi ding cho tweet trong xép
hang dong:

Thinghiém 1 (TN1): Thuc hién x&y dung mé hinh tinh hang c6 st dung md
hinh LDA va sir dung dic trung do anh hwéng ngwoi dung dua trén luat
két hop

Thinghiém 2 (TN2): Thuc hién xay dung mé hinh tinh hang c6 st dung md
hinh LDA nhwng khong sir dung dac trung do anh hwéng nguwoi dung
dwa trén luat két hop

Vi thi nghigm 1, ching t6i tién hanh cac cong viéc sau:

(1) Thu thap va tién xir ly dir liéu.

(2) Xay dyng md hinh chu dé an va dic trung ndi dung

(3) Tim tap luat két hop va xay dung dic trung d6 anh huéng nguoi ding
(4) Tinh cac gia tri cho cac dac trung con lai cua tweet.

(5) Xay dyng dix liéu huan luyén va dix liéu kiém tra.

(6) Hoc tinh hang tir dit liéu huan luyén

(7) St dung mé hinh tinh hang cho di liéu kiém tra va danh gia.

Vi thi nghiém 2, ching t6i khong thyc hién cong viéc (3)

Céc cbng viéc trén dugc thuc hién nhu sau.

Cong viéc 1: Lay dir liéu, tién xir ly dir liéu

St
dén nguoi

Do

dung streaming API cua Twitter, ching t6i c6 duoc dit liéu tweet lién quan
dung Jon Bowzer Bauman la hon 6400 tweet.

st dung streaming API, nén tat ca cac cap nhat déu dugc lay vé, bao gom:

(1) Tweet do chinh nguoi dung dang xét dang 1én

(2) Tweet do ban (trong danh sach following) dang 1én

(3) Retweet tweet ma nguoi retweet 1a nguoi dung dang xét

(4) Retweet tweet ma ngudi Viét tweet va ngudi retweet déu 1 ban

(5) Retweet tweet ma ngudi viét tweet khdng phai ban, nhung nguoi retweet
la ban.

(6) Reply tweet ma nguoi reply 1a nguoi dung dang xét

(7) Reply tweet ma nguoi reply la ban (following)

Tuy nhién, qua khao sét trén mang xa hoi Twitter, chiing tdi nhan thay, trong cac
loai trén, (1), (3), (6) khong duoc hién thi trén timelines cua ngudi dung.
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Do vay, ching toi loc cac tweet nay ra, thu duoc 5854 tweet. Chia tap tweet lam

tap huan luyén (5254 tweet) va tap kiém tra (600 tweet).

Tiép theo, ching tdi sir dung chuong trinh Stopword dé xay dung tap di liéu cha
dé 4n huan luyén va tap dit liéu chu dé an kiém tra véi dinh dang dau vao cua phan mém
JGibbLDA.

Sau cung, chung t6i thuc hién tao co s¢ dit liéu giao dich nguoi dung dya trén cac
tweet kiéu (3), (6) (nhitng tweet lién quan truc tiép tir ngudi dung) 1am dau vao cho thuat
toan Apriori.

Minh hoa co s¢ dir liéu giao dich ngudi dung nhu Hinh 4.4

File Edit Format WView Help

JonBowzerBauman, tomwatson,,
JonBowzerBauman,GlennThrush,,
JonBowzerBauman, tonyschwartz,,
JonBowzerBauman, joshtpm, TPM,
JonBowzerBauman,GlennThrush,,
JonBowzerBauman,Chicagobbll, ,
JonBowzerBauman, alexburnsiYT, ,
JonBowzerBauman, samsteinhp, ,
JonBowzerBauman, TPM, ,
JonBowzerBauman,nickconfessore,,
JonBowzerBauman, nycsouthpaw, ,
JonBowzerBauman, AriMelber, ,
JonBowzerBauman, nycsouthpaw,lan5ams,HillaryClinton
JonBowzerBauman, crampell, ,
JonBowzerBauman,GovBillkeld, ,
JonBowzerBauman, EricBoehlert,,
JonBowzerBauman,GavinNewsom, ,
JonBowzerBauman,GavinNewsom, ,
JonBowzerBauman, speechboy71, ,
JonBowzerBauman, jonathanalter,,
JonBowzerBauman, SMShow, ,
JonBowzerBauman, EricBoehlert,,
JonBowzerBauman, JoyAnnReid, ,
JonBowzerBauman, JoyAnnReid, ,

Hinh 4.4. Minh hoa co s¢ dir liéu nguoi dung
Cong viéc 2: Xay dwng mo hinh chi dé 4n va dic trung ndi dung
Dic trung ndi dung dugc xay dung dua trén md hinh chu dé 4n LDA nhu sau

o Sirdung tap dit liu chi d& an huan luyén va tap di liéu chu dé an kiém tra da
xay dung trong cong viéc 1.
o Chay phan mém JGibbLDA véi cau lénh:
$lda -est -ntopics 30 -twords 20 -dfile models/tweet/tweethoc.dat

Chuing tdi chu dinh tim sy phan phdi cua mdi tweet trén 30 chu dé. Pau ra bao gdm
cac file model-final.others, model-final.phi, model-final.theta, model-final.tassign,
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model-final.twords ( 12 m6 hinh model-final) . Chang t6i su dung file model-final.theta

dé lam déc trung néi dung cho diz liéu huan luyén. Bac trung ndi dung cua di liéu huan
luyén dugc minh hoa nhu hinh dudi day:

Topicl Topic2 Topic3 Topic4d Topich Topicé Topic7 Topic8 Topicd? Topicld Toj
0.0673 0.0303 0.0209 0.0209 0.0209 0.0209 0.0209 0.0209 0.0454 0.0209
0.0265 0.0265 0.0265 0.0265 0.0265 0.0423 0.0265 0.0582 0.0265 0.0265
0.0242 0.0386 0.0242 0.0242 0.0242 0.0242 0.0242 0.0242 0.0676 0.0531
0.0303 0.0303 0.0485 0.0303 0.0303 0.0303 0.0303 0.0303 0.0303 0.0303
0.0430 0.0269 0.0263 0.0263 0.0430 0.0269 0.0263 0.0269 0.0430 0.0263
0.0269 0.0269 0.0263 0.0263 0.0591 0.0269 0.0263 0.0269 0.0269 0.0430
0.0253 0.0404 0.0707 0.0253 0.0707 0.0253 0.0556 0.0404 0.0253 0.0404
0.0278 0.0278 0.0444 0.0611 0.0278 0.0273 0.0278 0.0278 0.0278 0.0278
0.0655 0.0298 0.0298 0.0298 0.0298 0.0298 0.0298 0.0298 0.0476 0.0298
0.0292 0.0292 0.0292 0.0292 0.0468 0.0292 0.0292 0.0468 0.0292 0.0292
0.0214 0.0214 0.0314 0.0214 0.0214 0.0314 0.0314 0.0214 0.0214 0.0503
0.0303 0.0303 0.0485 0.0303 0.0303 0.0303 0.0303 0.0435 0.0303 0.0485
0.0444 0.0278 0.0278 0.0278 0.0278 0.0611 0.0278 0.0278 0.0278 0.0278
0.0314 0.0503 0.0314 0.0314 0.0314 0.0314 0.0314 0.0314 0.0314 0.0314
0.0282 0.0282 0.0252 0.0452 0.0452 0.0452 0.0252 0.0282 0.0282 0.0252
0.0309 0.0309 0.0303 0.0309 0.0454 0.0309 0.0303 0.0309 0.0309 0.0673
0.0293 0.0293 0.0298 0.0298 0.0293 0.0293 0.0298 0.0476 0.0476 0.0298
0.0278 0.0278 0.0278 0.0278 0.0278 0.0273 0.0278 0.0444 0.0278 0.0278
0.0437 0.0273 0.0273 0.0601 0.0273 0.0437 0.0273 0.0273 0.0273 0.0273
0.0298 0.0476 0.0298 0.0298 0.0298 0.0298 0.0298 0.0298 0.0476 0.0298

Hinh 4.5. Minh hoa dic trung noi dung (dir liéu huan luyén)

o Sir dung mé hinh thu duoc, chay phan mém JGibbLDA véi cau Iénh:

$lda -inf -dir models/tweet -model model-final -twords 20 -dfile
tweettest.dat

Pau ra la cac file tweettest.dat.model-final.others, tweettest.dat.model-final.phi,
tweettest.dat.model-final.theta, tweettest.dat.model-final.tassign, tweettest.dat.model-
final.twords. Chung t6i si dung file tweettest.dat.model-final.theta dé lam ddic trung néi
dung cho dé liéu kiém tra. Pic trung nodi dung cua dit liéu kiém tra dugc minh hoa nhu
hinh duéi day:



Topicl
0.0238
0.0292
0.0292
0.0417
0.0238
0.0321
0.0256
0.0292
0.0293
0.02738
0.0265
0.0338
0.0444
0.0273
0.0260
0.0417
0.0410
0.0282
0.0327

Topic2
0.0238
0.0292
0.0292
0.0260
0.0476
0.0321
0.0410
0.0292
0.0476
0.02738
0.0423
0.0249
0.0444
0.0273
0.0260
0.0260
0.0256
0.0282
0.0327

Topic3
0.0238
0.0292
0.0292
0.0417
0.0238
0.0321
0.0256
0.0292
0.0293
0.02738
0.0582
0.0249
0.0444
0.0427
0.0260
0.0260
0.0410
0.0452
0.0327

Topicd
0.0238
0.0292
0.0292
0.0417
0.0238
0.0321
0.0256
0.0292
0.0293
0.02738
0.0265
0.0249
0.0278
0.0273
0.0260
0.0260
0.0256
0.0621
0.0327

Topich
0.0238
0.0292
0.0292
0.0573
0.0238
0.0321
0.0256
0.0292
0.0293
0.02738
0.0265
0.0249
0.0278
0.0601
0.0260
0.0260
0.0410
0.0282
0.0327
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Topicb
0.0238
0.0292
0.0292
0.0260
0.0238
0.0321
0.0256
0.0292
0.0293
0.0611
0.0265
0.0547
0.0278
0.0273
0.0260
0.0573
0.0410
0.0282
0.0327

Topic7
0.0238
0.0292
0.0292
0.0260
0.0238
0.0321
0.0256
0.0468
0.0293
0.0444
0.0265
0.0249
0.0278
0.0273
0.0260
0.0729
0.0256
0.0452
0.0523

Topic8
0.0238
0.0292
0.0292
0.0260
0.0238
0.0321
0.0564
0.0292
0.0476
0.02738
0.0265
0.0249
0.0278
0.0273
0.0260
0.0260
0.0256
0.0282
0.0327

Topic9
0.0476
0.0292
0.0463
0.0260
0.0238
0.0321
0.0256
0.0292
0.0293
0.02738
0.0265
0.0338
0.0278
0.0273
0.0260
0.0260
0.0256
0.0282
0.0327

Hinh 4.6. Minh hoa dic trung noi dung (dir liéu kiém tra)

Topic10 Tojg
0.0476
0.0468
0.0292
0.0260
0.0238
0.0321
0.0256
0.0468
0.0293
0.0444
0.0265
0.0547
0.0278
0.0273
0.0417
0.0260
0.0256
0.0282
0.0327

Cong viéc 3: Tim tap luat két hop va xay dung dic trung do dnh hwéng nguwoi dung

Vi tweet ¢d sé lwong 16n, nhung c6 nhiéu nguoi dung tham gia, nén do hd trg s&
thap. Ngoai ra, viéc str dung cac tweet do chinh ngudi ding reply hay retweet, nén céc
luat tim duoc s€ ¢6 do tin cay la 100%. Trong thuc nghiém, str dung co sé dit liéu giao
dich nguoi dung cung do hd trg 2.5% va do tin cay 100%, chay chuong trinh Apriori dé
tim ra cac luat két hop gitta cac ngudi ding véi ngudi ding dang xét. Minh hoa tap luat
két hop nhu Hinh 4.7.
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Large ItemSets (decreasing order of support)

[KatyTurNBC], 3.0023094688221708%

[Joshtpm], 3.233256351039261%

[aseitzwald], 3.233256351039261%

[realDonaldTrump], 9.006928406466514%
[JonBowzerBauman], 100.0%

[JoyvAnnBeid], 3.9260969976905313%

[kurteichenwald], 2.771362586600081%
[TonBowzerBauman, aseitzwald], 3.2332563510389261%
[JonBowzerBauman, JoyAnnBeid], 3.9260969976905313%
[JonBowzerBauman, KatyTurNBC], 3.0023094688221708%
[JonBowzerBauman, joshtpm], 3.233256351039261%
[JonBowzerBauman, reallonaldTrump], 9.006928406466514%
[JonBowzerBauman, kurteichenwald]L 2.77T13625866050E81%

High-Confidence Bules (decreasing order of confidence) with
support {LHS union RHS)

[kurteichenwald] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
2.7T71362586605081%)

[reallonaldlrump] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
9.006928406466514%)

[Joshtpm] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
3.233256351039261%)

[KatyTurNBC] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
3.00230946858221708%)

[JovREnnBeid] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
3.9260969976905313%)

[aseitzwald] ==> [JonBowzerBauman] (Conf: 100.0%, Supp:
3.233256351039261%)

Hinh 4.7. Minh hoa luat két hop

Véi mdi tweet trong tap huan luyén va tap kiém tra, dém sé luat két hop ma co su
tham gia cua tac gia tweet, va st dung n6 lam dac trung do anh huong ngudi dung.

Cong viéc 4: Tinh cac gia tri cho cac dic trung con lai va diém so cia tweet.

Dua theo céng thire da néu trong chuong 3, si dung MS-Excel, ching tdi thuc hién
tinh gia tri cho cac dac trung tac gia, retweet, reply, URL va hash tag cho tap dir liéu
huan luyén va tap di liéu Kiém tra. Chiing toi ciing thuc hién tinh diém sé cia mdi tweet,
va str dung diém sé lam nhan cho tweet.

Cong viéc 5: Xay dwng dix liéu huan luyén va dir liéu kiém tra

Véi gia tri cac ddc trung da tinh trudc, ching t6i sir dung MS-Excel dé xay dung

file huan luyén va file kiém tra theo dinh dang dau vao cia phan mém sofia-ml.

Minh hoa dit liéu cho file huan luyén va file kiém tra nhu cac hinh dudi day:
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01: 0992 13: 04 05 16 07 0.02928 0.0292 9 0.0292 10: 0.0292 11:
01: 0.732: 13: 04: 05 16 07 0.02608 0.0260 9: 0.0260 10: 0.0260 11:
01: 0992 03: 04 05 16 07 0.0273 8 0.0437 9 0.0273 10: 0.0273 11:
11: 1203 04 05 16 07 0.03218 0.03219: 0.0321 10: 0.0321 11:
01: 0982 03: 04 05 16 07 0.0452 8 0.0282 9: 0.0282 10: 0.0282 11:
01: 1203 04 05 16 07 0.02788 0.0278 9: 0.0278 10: 0.0278 11:
01: 0982 13: 04 05 16: 07 0.04858: 0.0303 9: 0.0303 10: 0.0303 11:
01: 0982 03: 04 05 16 07 0.02608 0.02609: 0.0260 10: 0.0260 11:
01: 0992 03: 04 05 06 07 0.02388 0.0238 9: 0.0524 10: 0.0238 11:
01: 0932 03: 04 05 16 07 0.02788 0.0278 9: 0.0778 10: 0.0278 11:
01: 0982 13: 04 05 06 07 0.02828 0.04529: 0.0282 10: 0.0282 11:
01: 12003 04 05 16 07 0.0468 8 0.0292 9: 0.0643 10: 0.0292 11:
01: 0992 03: 14 05 06 07 0.03148 0.0314 9: 0.0314 10: 0.0314 11:
01: 0962 03: 04 05 16 07 0.0249 & 0.0398 9: 0.0547 10: 0.0398 11:
01: 12 13 04 05 06 07 0.02538 0.0253 9: 0.0404 10: 0.0253 11:
01: 12003 04 05 06 07 0.02458: 0.0245 9: 0.0245 10: 0.0392 11:
Hinh 4.8. Minh hoa dix liéu file huan luyén (TN1)
01:/ 0972 13 04 05 16 07: 003278 00327 9: 00327 10: 0.0327 11:
01:/ 097 2: 13: 04:05: 06 07: 002568 0.0410 9:|0.0256 10: 0.0564 11:
01:/ 088 2: 03: 0405 06 07: 00260 8: 0.05739: 00417 10: 0.0260 11:
01:/0372: 03: 0415 06 07: 00309 8: 0.0494 9:|0.0309 10: 0.0494 11:
01/ 0812 13 04 05 06 07: 00282 8: 0.0621 9: 0.0282 10: 0.0282 11:
01 0972 13 04 05 16 07: 003218 0.0321 9: 0.0513 10: 0.0321 11:
01:|0962: 03 04 05 06 07: 00260 8: 0.0260 9:| 0.0260 10: 0.0260 11:
01 0882 03 04 05 16 07: 00298 8: 00298 9: 00298 10: 0.0298 11:
01 0992 13 04 05 16 27: 003218 003219 00321 10: 0.0321 11:
11:/ 0812 13 04 05 16 07: 004238 0.02659: 00265 10: 0.0265 11:
01| 12: 03 04 05 16 07: 002878 0.0287 9: 0.0287 10: 0.0287 11:
01 0992: 13 04 05 16 27: 00249 8: 0.0249 9: 0.0398 10: 0.0398 11:
01 0992 13 04 15 16 27: 003338 003339 00333 10: 0.0333 11:
Hinh 4.9. Minh hoa dir liéu file kiém tra (TN1)
01: 0992: 03: 04: 05 1/6: 0.0327 72 0.0327 8: 0.0327 91 0.0327 10: 0.0327 11: 0.0327 12:
01: 0992: 13: 04: 05 1/6: 0.0468 7: 0.0292 8: 0.0292 9: 0.0292 10: 0.0292 11: 0.0292 12:
01: 0.812: 03: 04: 05 06: 0.0245 7: 0.0539 8: 0.0539 91 0.0392 10: 0.0245 11: 0.0392 12:
01: 0992: 03: 04: 05 16: 0.0249 7: 0.0398 8: 0.0249 9: 0.0398 10: 0.0249 11: 0.0398 12:
01: 0952: 13: 04: 05 16: 0.03097: 0.0309 8: 0.0309 9: 0.0309 10: 0.0209 11: 0.0494 12:
01: 096 2: 03: 04: 05 16:0.02607: 0.0573 8: 0.0260 9: 0.0260 10: 0.0260 11: 0.0417 12:
01: 087 2: 13: 04: 15 06: 0.02737: 0.0273 8: 0.0273 9: 0.0601 10: 0.0273 11: 0.0437 12:
01: 097 2: 13: 04: 05 16: 0.0386 7: 0.0242 8: 0.0386 9: 0.0242 10: 0.0676 11: 0.0386 12:
01: 099 2: 13: 04: 15 16: 0.0298 7: 0.0298 8: 0.0298 9: 0.02598 10: 0.0298 11: 0.0476 12:
01: 081 2: 13: 04: 15 06: 0.0278 7: 0.0278 8: 0.0611 9: 0.027& 10: 0.0444 11: 0.0278 12:
01: 088 2: 03: 04: 15 06: 0.0278 7: 0.0444 8: 0.0444 9: 0.0278 10: 0.0611 11: 0.0278 12:
01: 018 2: 13: 04: 05 16: 0.03037: 0.0485 8: 0.0303 9: 0.0303 10: 0.0303 11: 0.0303 12:
01: 084 2: 03: 04: 05 16: 0.03147: 0.0314 8: 0.0314 9: 0.0314 10: 0.0314 11: 0.0314 12:

Hinh 4.10. Minh hoa di liéu file huan luyén (TN2)
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01: 099 2: 03: 04: 05 16 0.06677: 0.0303 8: 0.0302 9: 0.0485 10: 0.0303 11: 0.0485 12:
01: 0992 13: 04: 05 06: 0.03037: 0.0303 8 0.0302 9: 0.0203 10: 0.0303 11: 0.0485 12:
01: 099 2: 03: 04: 05 16: 0.02927: 0.0292 8: 0.0292 9: 0.0292 10: 0.0292 11: 0.0292 12:
01: 096 2: 13: 04: 15 16: 0.03277: 0.0327 8: 0.0327 9: 0.0327 10: 0.0327 11: 0.0523 12:
01: 0992: 13: 04: 05 16: 0.0314 7: 0.0314 8: 0.0314 9: 0.0314 10: 0.0314 11: 0.0314 12:
01: 0.632: 13: 04: 05 16: 0.02927: 0.0292 8: 0.0292 9: 0.0292 10: 0.0292 11: 0.0292 12:
01: 099 2: 03: 04: 05 16 0.0287 7: 0.0632 8: 0.0460 9: 0.0287 10: 0.0287 11: 0.0460 12:
01: 0.812: 03: 04: 15 06: 0.0298 7: 0.0298 8: 0.0476 9: 0.0298 10: 0.0298 11: 0.0293 12:
01: 099 2: 13: 04: 05 16: 0.02927: 0.0292 8: 0.0292 9: 0.0292 10: 0.0468 11: 0.0292 12:
01: 0.632: 13: 04: 05 16: 0.0423 7: 0.0582 8: 0.0265 9: 0.0265 10: 0.0423 11: 0.0265 12:
01: 096 2: 13: 04: 15 06: 0.02697: 0.0591 8: 0.0269 9: 0.0269 10: 0.02659 11: 0.0430 12:
01: 0.812: 03: 04: 15 06: 0.02877: 0.0287 8: 0.0460 9: 0.0287 10: 0.0287 11: 0.0287 12:
01: 099 2: 03: 04: 05 16 0.02877: 0.0287 8: 0.0287 9: 0.0287 10: 0.0287 11: 0.0460 12:
01: 096 2: 03: 04: 05 06 0.04107: 0.0256 8: 0.0256 9: 0.0256 10: 0.0564 11: 0.0410 12:

Hinh 4.11. Minh hoa dix liéu file kiém tra (TN2)

Cong viéc 6: Sinh m6 hinh tinh hang

O ca hai thi nghiém, ching toi chay phan mém sofia-ml véi chic ndng sinh mé
hinh, dau vao la file huan luyén, thu duoc ham tinh hang. Sau do, chiing ti chay sofia-ml
Vé6i chie nang dw dodn hang (dé kiém tra md hinh), dau vao la file kiém tra va ham tinh
hang, chung t6i thu dugc file két qua chira nhdn du doan cua cac tweet trong dit liu
kiém tra.
Cong viéc 7: Panh gia mo hinh tinh hang

Pé danh gia ham tinh hang, ching tdi st dung MS-Excel dé tinh cac d6 chinh xac
P@K, Map di trinh bay trong 2.1.4. véi hai file két qua thu duoc tir hai thi nghiém.

4.4, Két qua va Panh gia

Sau khi thuc nghiém véi hai thi nghiém (1) va (2), ching t6i thu dugc 2 ham tinh
hang. Str dung MS-Excel, chung t6i ddnh gia cac mé hinh cua thi nghiém trén, thé hién
trong cac hinh sau:

TN1 TN2

Du dodn |Dw doan [Panhgida| P@k | P@k * I(k) Du doan |Dy doan (Danhgid| P@k |(P@k™*I(k)
1.60704 2 0| 0.421849 0| 1.87917 2 0| 0.415126 0|
0.926122 1 0] 0.421141 0 1.13125 1 0] 0.41443 0
1.59734 2 0| 0.420436 0 1.87133 2 0| 0.413735 0
0.082801 0 1| 0.421405| 0.4214047| 0.017484 0 1| 0.414716| 0.4147157
0.922971 1 0| 0.420701 0 1.1273 1 0| 0.414023 0
1.45476 1 0 0.42 0 1.74291 2 0| 0.413333 0

P@50 0.64 P@50 0.62]

P@100 0.55 P@100 0.51]

P@600 0.42| P@600 0.41]

Map 0.7634) Map 0.701

Hinh 4.12. Panh gia hai mé hinh

Bang 4.3 thé hién sy so sanh giira hai mé hinh thu duoc:
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Bang 4.3 Bang so sanh hai m6 hinh thu duoc

Mo hinh MAP
Mo hinh 1 76,34%
M0 hinh 2 70,1%

M® hinh 1 thu duogc ¢ thi nghiém 1 va mé hinh 2 thu duoc ¢ thi nghiém 2.

Cac mo hinh véi d6 chinh xac mirc K va do chinh xac trung binh Map duoc thé
hién trong bang trén cho thdy mé hinh 1 ¢6 dé chinh xac cao hon. Vi vay, viéc bd sung
them phan khai pha khoan muc thudng xuyén trong luat két hop lam ting chat luong
cua cac didc trung nguoi ding cho tweet, gop phan ting do chinh xac caa xép hang dong
trén mang xa hoi Twitter.
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Két luan va dinh hwéng nghién ciu tiép
theo

Qua tim hiéu vé luat két hop va dua trén céc kién thirc vé& hoc xép hang, md hinh
chu dé an, luan van da thuc hién bd sung phan khai pha khoan muc thudng xuyén trong
luat két hop nham ting chat lugng cua cac dic trung cho md hinh xép hang dong cap
nhat trén mang xa hoi.

Luén vian dat dugc cac két qua sau day:

- Pé nghi mé hinh xép hang dong cap nhat cai tién tir mé hinh cua ching toi
[1] voi bd sung d6 anh hudng ngudi dung dugc tinh theo thuat toan Apriori.

- Xay dung phan mém thyc nghiém va két qua thuc nghiém d6i v6i hai
phuong an dat MAP trén 0.70.

Tuy nhién, do han ché vé thoi gian nén luan van van ton tai nhitng han ché nhu:
dit liéu va cac ddc trung sir dung cho xép hang chua dugc phong phu.

Trong thoi gian tdi, ching tdi s& thuc hién véi dir liéu tét hon, cac dic trung
phong phu hon, dé nang cao két qua thuc nghiém.
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