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thlc phat hién chi dé quan tdm clia ngudi dung trén cac phuang tién
truyén thong xa héi dua trén phan tich néi dung cac bai dang cua
ngudi dung, két hgp md rong nglr nghia theo Wikipedia, st dung vécto
theo TF.IDF dé biéu dién di liéu va udc lugng theo dé tucng quan
Pearson. Két qua thuc nghiém cho thay, cach phat hién chd dé nay cé
thé 4p dung trén nhiéu phuong tién truyén théng xa hdi khac nhau ma
khong phu thudc vao cau trdc, ngdn ngi va lién két trén cac phuong
tién truyén thong xa hoi do.

Abstract

Discovering user's interests on social media was an issue that has
received a lot of attention recently because it has high applicability in
practice. The purpose of this paper is to introduce a method to detect
user interest topics on social media by analyzing the content of user
posts. In this paper, a semantic expansion technique based on
Wikipedia and TF.IDF weighted vector representation, then estimated
based on Pearson correlation. The result of the experiment shows that
the method of topic detection can be applied to many different social
media sites regardless of their structure, language, and links.
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1. Gigi thiéu

Céc phuong tién truyén thong xa hoi (Social Media) ngay cang pho bién voi da dang dich vy va
dugc nhiéu t6 chirc, ca nhan lya chon lam kénh truyén thong chinh trong cac chién lugc quang ba,
marketing va ban hang. Anh hudng ciia cac phuong tién truyén thong xa hoi khong chi trong linh vuc
giai tri ma con dong vai tro quan trong trong nhiéu linh vuc, dic biét 1a giao duc, chinh tri, kinh doanh,
cling nhu cac nghién ctru vé x3 hoi hoc nhu phat hién ltra ddo, phat hi¢n tdm 1y t6i pham... (Li &
Sakamoto, 2014; Li va cong su, 2015; Samuel & Shamili, 2017; Kowsari va cong su, 2019). Vigc xac
dinh cac chii dé quan tim clia ngudi dung trén cac phuong tién truyén thong xa hoi ngay cang gitp
céc to chirc, doanh nghiép va nguoi ban hang rit ngan thoi gian phan nhém khach hang, xac dinh tot
hon nhom khach hang muc tiéu, thu dugc nhidu két qua kha quan hon trong cac chién dich marketing
hoic giéi thiéu san pham mai, dic biét trong quang cao ca nhan hoa ngudi ding (AlBanna va cong
su, 2016; Shahzad va cong su, 2017; Xu & Lu, 2015; Tang va cong su, 2014).

Bai toan phat hién cac chi dé quan tdm ciia ngudi dung trén phuong tién truyén thong xa hoi co
thé phat biéu nhu sau: “Cho mét tap cac chii dé trén mot phuong tién truyén thong xa hoi va mot tap
hop ngudi dung trén phuong tién truyén thong xa hoi d6, can dua ra danh sach cac chi dé ma nhiing
nguoi ding d6 quan tam”. Xét mot cach tong quat, bai toan phat hién cac chu dé quan tdm ctia nguoi
ding trén phuong tién truyén thong xa hoi chinh 14 bai toan gan nhiéu nhin cho ngudi ding, cic nhin
chinh 1a céc chii & ma nguoi ding quan tam.

Bai bao gidi thiéu mot cach thirc phat hién chi dé quan tim ciia ngudi dung trén cac phuong tién
truyén thong xa hoi dya trén phan tich noi dung cac bai dang ciia nguoi dung, két hgp mo rong ngir
nghia theo Wikipedia, ding vécto co trong sb theo TF.IDF! dé biéu dién dir liéu va uéc lugng theo
do tuong quan Pearson. Két qua c6 thé img dung trong phan nhom nguoi ding theo cac chu dé, hodc
{tmg dung ching vao cac hoat dong marketing c4 nhan héa ngudi dung trén cac phuong tién truyén
thong khac nhau. Bai bao gdm cac phan: Co so 1y thuyét, phuong phap nghién ctru, mé hinh dé xuét,
thyc nghiém va danh gia, cudi ciing 1a phan két luan.

2. Ca sd ly thuyét

2.1. Mt sé khdi niém lién quan

Theo Boyd va Ellison (2007), Zafarani va cong su (2014), cac phuong tién truyén thong xa hoi 1
céc dich vu dua trén web cho phép cac ca nhéan co thé: Tao lap mot hd so cong khai hodc ban cong
khai trong hé thong c6 gi6i han, két ndi hodc chia sé¢ v6i mot danh sach ngudi ding, va cé thé cho
phép xem, chia sé nhitng ndi dung thuc hién boi nhimg ngudi ding khac trong hé thong. Theo Vispute
va cong su (2014), Collin va cong su (2011), Samuel va Shamili (2017), phuong tién truyén thong xa
héi 1a sy phan anh moi quan hé gifra cac ca nhan cia mét xa hoi trong thé gidi thyc vao hé théng
mang may tinh va cé thé duoc biéu dién & dang dd thi hodc cic md ta, thé hién sy lién két va mbi
quan h¢ ctia nguoi dung.

! Véc td trong s& TF.IDF (Viét tat clia thudt ngil ti€éng Anh: Term Frequency - Inverse Document Frequency) 13 trong s& ciia mét ti/
thuat ng trong van ban clia mau thir nghiém va thé hién mirc dd quan trong cua tl/thudt ngit nay trong mét van ban.
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V6i su pho bién ctia mang Internet, cac phuong tién truyén thong xa hoi da va dang tré thanh
manh dit mau m& cho nhiéu bai toan trong nhiéu linh vuc khac nhau (Shahzad va cong sy, 2017,
Collin va cong su, 2011; Samuel & Shamili, 2017; Boyd & Ellison, 2007; Faizi va cong su, 2013), tur
nhitng bai toan tmg dung pho bién trong phan tich dit li¢u nhu: Khai pha dif ligu, truy hdi thong tin,
céc hé tu van. .. dén cac linh vuc nhu: X3 hoi hoc, cac hé théng quan ly khach hang, cac bai toan khai
pha quan diém, quan 1y danh tiéng, phan tich hanh vi con ngudi. ..

Theo Xu va Lu (2015), Zafarari va cong sur (2014), dit liéu trén phuong tién truyén thong xa hoi
hay dir liéu xa hoi 1a dit liéu nhan duogc tir cac phuong tién truyén thong xa hoi nhu: Cac mang xa hoi,
céc website tim kiém, cac trang thuong mai dién tlr, cac trang chia sé hinh anh, video... Pac trung co
ban cua dit liéu trén cac phuong tién truyén thong xa hoi 1a c6 dung lugng 16n, co tinh lién két, chira
nhiéu nhiéu, khong c6 ciu tric rd rang, va dic biét thuong khong dy du, khong hoan chinh nhu cac
dir liéu tir cac ngudn khac.

Chu d (Topic) duge ngudi ding quan tdm trén cic phuong tién truyén thong xa hoi (Krause va
cong su, 2006; Lee va cong su, 2011; Hossen va cong su, 2018) thuong dugc an déng sau nhirng hoat
dong ma ngudi dung thé hién, chang han nhu: C6 nguoi ding thich thé thao c¢6 thé mua cac mat hang
thé thao va xem cac bai viét lién quan dén thé thao, c6 nguoi dung quan tim dén gido duc thi xem
hoic chia sé cac bai viét vé gido duc, c6 nguoi ding quan tam dén ste khoe thi xem, doc va viét cac
bai viét vé stc khoe... Nhu vay, ¢ thé phat hién cac chu dé quan tam ciia nguoi dung dua trén céc
hoat dong ctia ngudi dung trén cdc phuong tién truyén thong xa hoi.

2.2.  Cac nghién cuu lién quan

D3 c¢6 nhiéu nghién ciru phét hién quan tim cta ngudi ding trén cac phuong tién truyén thong xa
hoi dic biét tir nam 2006 khi mang xa hoi Facebook ra doi, cac nghién ciru cha yéu tap trung vao hai
huéng: Thi nhdt 1a phat hién quan tim dya trén cac lién két hodc cau triic phuong tién truyén thong
xa hoi, con goi 1a hudng dac trung nguoi dung (User-Centric). Thir hai, phat hién quan tdm duya trén
dir lidu, ddi twong do ngudi dung tao ra trén cac phuong tién truyén thong xa hoi, con goi 1a huéng
dir li¢u sinh ra boi nguoi dung (Object-Centric).

V6i hudng tiép can thir nhat, nghién ctru clia Zafarani va Huan (2014) tap trung vao mbi lién két
giita cac ngudi dung trén phuong tién truyén thong xa hoi khac nhau dé kham pha céc hanh vi chung
va dua ra chu dé quan tam ctia ho, sir dung phuong phap thong ké va xay dung dya trén muc d6 tuong
quan. Nori va cong su (2011) lai nghién ctru va phan tich cac hanh dong ciia nguoi dung trén phuong
tién truyén thong xa hoi “Delicious” va dy doan cac chii dé quan tim ctia nguoi ding trén mang xa
hoéi “Twitter”. V&i nghién ctru dya trén hanh vi thich ctia Yin va cong su (2011), Lee (2016), mo hinh
hoéa hanh vi thich cia nguoi ding rdi phan tich va du doan hanh vi thich. Nghién ctru ciing dua ra
cach thirc thong ké luot thich ctia nguoi dung trén cac phuong tién truyén thong xa hoi va méi lién
quan gitra luot thich va chu dé quan tim ctia ngudi ding. Véi cach tiép can theo hudng theo dic trung
clia nguoi ding nay, cac md hinh phén tich déu phy thudc vao cau tric ctia phuong tién truyén thong
xa hoi va cac két ndi ciia ngudi ding. Do d6, néu cac phuong tién truyén thong xa hoi khong thé hién
cAu triic két ndi giira cac ngudi ding, hodc cac cau trac két ndi bi an di, noi cach khac, ngudi ding
trén cic phuong tién truyén thong xa hoi nay khong thé hién két ndi, khong co6 méi lién két voi nguoi
ding khac, thi rat khé dé nghién ctru theo hudng tiép can nay.
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- V6i hudng tiép can thir hai, tiép can dua trén dit liéu sinh ra bai nguoi ding s& xem xét cac dir
lidu hay ddi twgng duoc sinh ra boi ngudi ding trén cac phuong tién truyén thong xa hoi va duge chia
thanh hai nhém chinh: Nhom thir nhat nghién ciru dya trén dir liéu van ban bao gom: Noi dung bai
dang, thé danh dau, lién két (Link) chia sé... Nhom thir hai nghién ciru da trén cac hanh vi ma ngudi
ding thyc hién khi tham gia trén cac phuong tién truyén théng xa hdi nhu: Cac hanh vi thich (Like),
thé hién cam xtic (Emotion Icon), hanh vi dang bai (Post), hanh vi gia nhap cac cong dong (Join),
hanh vi chia sé (Share). Trong nghién ctru thé danh dau cua Bin va cong sy (2016), Li & cong sy
(2008), ddi voi cac bai viét khong c6 thé danh dau sé bi loai bo, cac nghién ctru ndy chi ph hop véi
céc phuong tién truyén thong xa hoi sir dung thé danh dau, con cac phuong tién truyén thong xa hoi
khac lai khong phu hop... Nghién ctru cia Kim va cong su (2014) trich chon quan tdm cua nguoi
ding dya trén cac bai viét va so lan thich ctia nguoi ding. Tuy nhién, trong trudng hop sé lugng cac
lan thich gidng nhau trén tat ca cac bai dang hodc néu khong c6 danh tir nao trong céc bai ding duoc
xem xét thi mé hinh tinh toan nay khong dua ra dugc két qua. Nghién ciru ciia Hossen va cong sy
(2018) xac dinh cac chi dé dya trén cac thé danh dau va ndi dung cua cac bai viét trén Twitter, mdi
bai viét va thé danh diu co thé xac dinh duoc mot cha dé quan tim ctia ngudi ding theo md hinh chii
dé. Nghién ciru ciia Hossen va cong su (2018) da sir dung phuong phép thong ké theo thuat ngir ciia
bai dang gdc, khong xét dén yéu té mo rong hodc cac truong hop mot bai ding c6 thé lién quan dén
nhiéu chi d& khac nhau. Piéu nay co thé giy han ché khi ing dung trong quang cao nhu muc dich
trong nghién ciru ciia Hossen va cong su (2018) da dé xuét.

C6 thé thay rang, cac mod hinh nghién ctru da c6 thudng tap trung nghién ciru trén mot phuwong tién
truyén thong xa hi cu thé, hodc tap trung trén mot ngdn ngir cu thé ma chua c6 mé hinh c6 thé thuc
hién trén nhiéu phuong tién truyén thong xa hoi khac nhau, hodc trén nhiéu ngon ngli khac nhau.

3. Phuong phap nghién ciru

Nghién ctru str dung phuwong phép nghién ciru dinh tinh trong phan tich, so sanh, tong hop va danh
gia cac két qua cta nghién ctru di co, tir 6 d& xuat mo hinh nghién ctru va sir dung phuong phap thuc
nghiém trong kiém chimg mo hinh d¢ xuat. Nghién ciru thyrc hién danh gia két qua bang do chinh xéac
(Precision) dya trén ma tran nhim 1in (Aggarwal & Zhai, 2012; Manning va cong sy, 2009) dé tinh
d0 chinh xac cuiia mo hinh.

TP
TP + FP
Va sir dung do do sai s6 binh phuong trung binh (Mean Square Error) (Fouss & Saerens, 2008;

Prec =

Kowsari va cong su, 2019) dé udc luong cac chii dé quan tim cua nguoi ding.
1 n
MSE == (o = )?
n 3
=1
Céc budc thyc hién nghién ciru cu thé bao gdm: Thir nhdt, dé xuat mé hinh nghién ciru; Thit hai,

thuc hién thu thap va xay dung bg dir liu thyc nghiém,; Cuoi cung, thuc hi¢n thyc nghiém, danh gia
va so sanh véi mot sé mo hinh di c6 (Hinh 1).
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M6 hinh phat hién chi dé quan tim ciia ngudi ding

Y Y
Xay dung cac chu @& trén cac phuong tién
truyén thong xa hoi
| : [
Phan tich van ban, tim tap tir, lay cac dinh £ s e xrepe
nghia theo Wikipedia Lay dinh nghia tir Wikipedia
| |

Biéu din bing vécto c6 trong s6 Biéu dién bing vécto co trong sb

| |
L]

U'éc lwgng twong quan giira hai tap vécto
Phan loai theo cac mirc d§ quan tim

Phén tich ndi dung bai viét

Hinh 1. Cac budc thyc hién ctia nghién ctiru
4. M6 hinh dé xuat va két qua nghién ciru

4.1.  Cac buoc thuc hién nghién cieu

Bai viét clia nguoi ding trén cac phuong tién truyén thong xa hoi 1a cac bai ding ma ngudi ding
tao ra hoac chia sé lai tir cac nguén khéc trén mang Internet, mot bai viét trén mot phuong tién truyén
thong xa hoi co thé 1a mot video clip, mot hoac mot s6 burc anh, mot doan vin hodc vin ban, hodc
mdt sy két hop cia nhimg thanh phan nay.

Nhu da trinh bay trong Muyc 3 thi ndi dung ctia nghién ciru bao gom céc bude sau: Dé xuat mo
hinh nghién ctru; thu thdp va xay dung b dir li¢u thyc nghiém; thyc hién thyc nghiém, danh gia va
so sanh véi mot s mo hinh di co.

4.2, Tién xit Iy dit liéu

Céc bai viét chira vin ban ciia ngudi ding trén cic phuong tién truyén thong xa hoi duoc coi 1a
dir liéu xa hoi, do d6, chung thudng khong chuan vé ct phap, khong chuan vé vin pham, thuong két
hop nhiéu ngdn ngit khic nhau trong mot bai dang... Vi vy, nghién ctru thyc hién tién xir 1y trude
khi tinh toan bang cach: Lam sach, tach tir va chuin héa; Loai bo tir dimg, md rong tap tir theo
Wikipedia; Thuc hién tach tir va tinh trong s6 TF.IDF 1di luu vao cac vécto. Quy trinh tién xir ly dir
liéu cua nghién ctru dugc mo ta trong Hinh 2.
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Chuén hoa, loai nhidu
| Tach tir N-gram
Loai bd tu dung

Tinh trong s6 Luu vao
TF va TF.IDF vécto

Vin ban goc

A
| Y

M6 rong ngit nghia
bang Wikipedia

Hinh 2. Quy trinh tién xtr Iy vin ban trong nghién ctru

Viéc mé rong tap tir cia bai viét dugc nghién ctru cai tién tir thuét toan cua Takale va Nandgaonkar
(2010), trong nghién ctru ndy, dé xuat mé rong cac tir don (Single Word) dé dua ra cac tir trong tu,
hoic trong linh vuc nghién ctru cai tién thanh mé rong cac tir theo cac cau (Sentence) sau d6 dua vio
tap tir c6 nghia. Ngoai ra, theo cac nghién ctru trude (Gattani va cong sy, 2013; Kowsari va cong sy,
2019; Lim & Datta, 2013) thi st dung tir dién Wikipedia lam co s¢ dé phan tich va mé rong tir dir
liéu van ban xa hoi cho két qua t6t va phu hop, boi dir liéu xa hoi thuong khong theo quy chuan.
Trong nghién ctru st dung danh sach tir dimg do Wikipedia dé xuét va theo dé an nghién ctru vé tiéng
Viét cua (HO T Bao & Lwong Chi Mai, 2006) dé loai bo tir dimg.

Cu thé, viéc tach tir, chuan hoa tir va loai bo tir dung trong tiéng Viét cua nghién ctru duoc tién
hanh trén thuc nghiém cho B dir liéu 2.000 bai Vit v6iN=1,N=2,N=3, vaN=4 tuong ung
trong Bang 1. Dé tinh ty 1é tir c6 nghia sau khi tach, nghién ctru thuc hién viéc tach tir clia bai viét
nguyén ban luu vao tap tin Word_original, sau d6 nghién ctru thuc hién loai bo tur ding, so sanh véi
tir dién thu duoc danh sach tir dugce sir dung lam tir vung dé thuc nghiém (Word_key). Ty 18 thu dugc
tinh bang phan trim cia Word_key/Word_original.

Béng 1.
Ty 1& cac tir c6 trong tir dién khi tach tir véi N-gram

N-gram Ty 1& Tiéng Viét
2.000 bai viét trén Facebook

N=1 47,12%
N=2 83,06%
N=3 58,25%
N=4 32,17%

Két qua nay c6 thé cho thiy ddi vai tiéng Viét, N = 2 1a cho két qua tot nhat, N = 3 ¢6 két qua tot
thur 2. Vi vy, trong thuc nghiém cua nghién ctru da sit dung N =2 va N =3.

MG réng ngit nghia cho cdc bai viét bang tir dién: Nghién ctru sir dung tir dién truc tuyén
Wikipedia tiéng Viét®> 1am co s¢ dé phan tich va md rong ngir nghia cho bai viét ctia ngudi dung trén

2 Truy cp tU https://viwikipedia.org/wiki/Wikipedia_tiéng_ Viét
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mang xa hdi, ngoai ra, nghién ctru c¢6 st dung thém tu dién tiéng Viét truc truyén3 dé so sanh céac két
qua. Quy trinh thém tir vung bang mé rong ngir nghia cho cac bai viét dugc nghién ctru thyuc hién
gdm: Tach N-gram, loai bo tir dimg, sau dé luu vao vécto tir gbc, mdi tir xuat hién trong danh sach tir
gbc duoc ldy dinh nghia tir Wikipedia. Véi mdi dinh nghia thu dugc, nghién ctru tiép tuc tach tir theo
N-gram, loai bé tur dung. Danh sach tir vung thu dugc cudi cung la danh sach tir dac trung cua bai
viét sau khi mo rong.

4.3, Tinh trong s cho bai viét

Nghién ciru xay dung vécto trong sd cua tap tir thu duoc tir mdi bai viét theo cach tinh trong sd
TF.IDF (Manning va cong su, 2009; Kowsari va cong su, 2019; Shahzad va cong su, 2017) va vécto
trong sb cua bai viét dugc tinh theo Nguyén Thi Hoi va Tran Dinh Qué (2018). Bang 2 minh hoa tinh
trong sb cua mot bai viét theo TF.IDF.

Béng 2.

Vi du vé vécto cia mdt bai viét

Bai viét Tir vung va gi4 tri TF.IDF

Y tuong thu phi tic quyén 4m nhac dbi vdi cc tv trong ks (4m nhac: 0,3157); (4p dung: 0,4024);
cua bac Pho Nhac tuy ko mach lac nhu'ng nén é.p dl,ll’lg ngay (d61 voi: 0’3157); (dub'ng phé 054024).

51 hé théng 1 huong. Va nén thu that . PBac biét voi . ’
v6i hé thong loa phuong. Va nén thu that cao. Dac biét véi (hé théng: 0.3157); (mach lac: 0.4024);

(ngd tu: 0,4024)...

bai Tir mot ngd tur dwong phé. ..

4.4. Biéu dien bai viet duwa trén ngi dung va cac chu dé quan tam theo vécto

Nghién ctru thyc hién tinh trong sd cta cac tir trong cac khong gian dit lidu vin ban theo Dinh
nghia dudi day:
e Dinh nghia 1: Cho mét tap van ban D = {D,, D, ..., D,,}, mdi vin ban duoc biéu dién bang
mét tap tr D; = {d;1,djp, .-, dip,}. GOI V = {vy, 1, ..., Uy}, 1a tap tir khac nhau timg d6i mot.
Khi @6, trong s6 cua tir d € V dbi voi D; dugc tinh nhu sau:

w, = tf(d,D;) x idf (d,D) 1)
Trong d6, tf (d, D;): S6 1an xuét hién cta tir d trong D;; va idf (d, D) dugc tinh bang:
. _ oIl
idf (@,2) = log (yrpd'e ) )

Sau khi tinh dugc trong s6 cua cac tir thi mdi van ban D; € D dugc biéu dién boi mot vécto trong
sb, dé tién cho viéc tinh toan, mdi vécto duge chuan hoa vé khoang don vi [0,1]. Khi d6, cé thé dinh
nghia vin ban D; € D theo vécto trong s6 nhu sau:

® Dinh nghia 2: Cho mét tap van ban D = {D,, D, ..., D,,}, mdi vin ban duoc biéu dién bang

mét tap tr D; = {d;;,d;p, .., dip,}. Goi q 1a s6 lugng tir khac nhau timg d6i mot trong khong
gian D. Khi d6, mdi D; duge biéu dién boi mot vécto co q chidu:

w; = (Will Wiz, ) W,:q) trong D. (3)

3 Truy cp tU https://dict.laban.vn/
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Trong do, wy, duogc tinh theo Pinh nghia 1. Dya trén Dinh nghia 1 va Pinh nghia 2 c6 thé dinh
nghia biéu dién bai viét ciia nguoi ding nhu sau:

e Dinh nghia 3: Cho mot tap bai viét ctia cac nguoi dung trén phuong tién truyén thong xa hoi
iq;}- Goiq la

s6 lugng tir khac nhau timg doi mét trong khong gian €. Khi do, mdi E; dugc biéu dién béi mot vécto

N1a € = {E,, E,, ..., Eg}, mdi bai viét dugc bicu dién bang mot tap tir E; = {ejy, ejp,..,

¢6 q chiéu: w; = (Wiq, Wip, .., wjq) trong khong gian €. Trong do, mdi wy, duge tinh nhu trong Dinh
nghia 1.

Chu d¢é trén cac phuong tién truyén thong xa hoi c6 thé hiéu 1a cac van dé dugc an trong cac ndi
dung hodc cac hanh vi clia ngudi ding. Dya trén cic Dinh nghia 1, 2 va 3 ¢6 thé dinh nghia chi dé
theo hudng tiép can quan tm ciia nguoi ding nhu sau:

e Dinh nghia 4: Cho mét tap chi dé T = {T;, T,, ..., Tp} trén phuong tién truyén thong xa hoi
N, khi d6, mdi chu dé T; duoc biéu dién bdi mot thp tir: T; = {ti1, iz, ..., i, } - Goi V12 thp gdm q
tur khac nhau tirng d6i mét trong tat ca cac T; € 7. Khi d6, mdi T; c6 mot vécto trong s6 duge ky hi¢u
nhu sau:

t; = (Wi, Wig, oo, Wig) 4)

Trong d6, mdi wy;, duge tinh nhu trong Pinh nghia 1.
4.5, Xay dung va biéu dién cac chu dé

bé xay dung céc chu dé trong nghién ctru, nghién ctru thyc hién lya chon bé‘mg cach théng ké cac
chu dé trén mot s trang tin tirc dién tir pho bién ¢ Viét Nam va trén thé giéi, phuong phap nay da
dugc cac nghién clru ciia Bhattacharya va cong su (2014), Li va cong su (2008), Bin va cong su (2016)
thuc hién. Cac chu dé phd bién duoc thong ké tir 10 trang tin tirc dién tir ciia Viét Nam c6 lugng ngudi
ding truy cap 16n nhat (thang 1 ndm 2022)* ciing v6i 5 trang tin tirc dién tir bang tiéng Anh pho bién
trén thé gidi (thang 1 nam 2022)°. Danh sach cac website ding dé xay dung cac chu dé quan tam duoc
ligt ké trong Bang 3.
Bang 3.

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

STT Tén trang tin tirc dién ti Dia chi website

Céc trang tin tirc dién tir phé bién & Viét Nam

1 Trang Vnexpress https://www.vnexpress.net
2 Trang Vi¢t Nam.net https://www.viethamnet.vn
3 Trang Tudi tré https://www.tuoitre.vn

4 Trang Thanh nién https://www.thanhnien.vn
5 Trang Dan tri https://www.dantri.com.vn
6 Trang Lao dong https://www.laodong.vn

4 Theo théng ké tU https://toplist.vn/top-list/website
5 Truy cap tU https://www.similarweb.com/top-websites/category/news-and-media
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STT Tén trang tin tirc dién ti Dia chi website

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

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

9 Trang Doi séng va Phép luat https://www.doisongphapluat.com
10 Trang Nguoi lao dong https://www.nld.com.vn

Céc trang tin tirc dién tir trén thé giGi

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

14 Trang tin Fox https://www.foxnews.com
15 Trang tin The New York Times https://www.nytimes.com

Sau khi thong ké cac chu dé va sap xép cac chu dé theo tan suat xuét hién trén céc trang tin tirc,
nghién ctu thu dugc danh sach gém 21 cha dé trong Bang 4, mot sb chu dé tuong tu hodc gﬁn nhau
duogc nghién ctru tich hop lai thanh mot.

Béng 4.
Danh sach cac chii dé trong thuc nghiém
STT Tén chu dé tiéng Viét Tén chu dé tiéng Anh
1 Tai chinh - Kinh doanh Business/ Finance
2 Thé gi6i - Quédc té World
3 Thoi sy - Tin tic News
4 Van hoa - Giai tri Entertainment
5 Khoa hoc - Cong ngh¢ Technology
6 Strc khoe Health
7 Thé thao Sports
8 Doi séng - Xa hoi Life
9 Chinh tri Politics
10 Giao duc Education
11 Phép luat - Nha nudc Legal/ Law
12 Du lich Travel
13 Y kién Opinions
14 Tam sy Talks
15 Con nguoi Humans
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STT Tén chu dé tiéng Viét Tén chu dé tiéng Anh
16 Géc nhin Views
17 Lam dep - Thoi trang Fashion
18 Nhip séng tré LifeStyle
19 Moi truong Environment
20 Kham pha Discovery
21 Khac Others

MBbi chu dé, nghién cuu thyc hién léy dinh nghia tir Wikipedia, sau d6 xem mdi dinh nghia la mot
vin ban tho va thuc hién tién xir 1y theo cac budc da minh hoa trong Hinh 2.

4.6.  Ubc heong twong quan giita bai viét va cac chii dé quan tam

Dua trén Dinh nghia 3, ky hiéu U = {u,, uy, ..., u,} 12 tip hop ngudi dung trén phuong tién truyén
thong xa hoi N, khi d6 biéu dién bai theo cac chu dé nhu sau:

* Dinh nghia 5: Gia su e;; € E; 1a m¢t bai viét ctia nguoi dung u; trén phuong tién truyén thong
x3 hoi N, duoc mé ta boi mot tap hop cac tir, khi d6, vécto trong s cuia bai viét €ij dbi véi chu dé Ty
duogc dinh nghia nhu sau:

LS
e}‘i = (eilj,eizj, e €5 p) 5)

Trong do, e}; = tf(ty, e;;) X idf(ty, E), véi ty € Vr.

Hé sb tuong quan 1a mot chi sb thong ké do luong mbi lién hé twong quan giira hai bién sd, hoic
hai d6i twong. C6 nhiéu hé sé twong quan nhu: Hé sb twong quan Pearson, hé s Spearman, hé s6
Kendall... (Kowsari va cong sy, 2019; Manning va cong su, 2009) nhung hé sb trong quan Pearson
thong dung nhat. Vi vay, nghién ctru st dung hé s6 twong quan Pearson dé udc lugng do twong quan
giita bai viét véi chii dé va tinh nhu sau:

i) (vi—v)
6
VEiui—m)2x/3(v;—7)? ©)

Tuong quan giira bai viét véi cac chii dé duoc tinh bang mirc d6 twong quan ctia tap tat ca bai viét

cor(u,v) =

clia nguoi ding doi véi cac chu dé dang xét, va ky higu 1a mirc do lién quan giira bai viét e; ; cua ngudi
dung u; doi vai chu de t; la:

afi = cor(ey;, ty)

O]
Khi d6, mirc d6 lién quan ctia bai viét e; . dén p chu dé trong T ky hiéu la:
cor(e,-]-, T)= (ailj,aizj, ...,ag. (8)

C6 thé thiy rang:
Khi s6 lugng cac bai viét ciia mot ngudi ding vé cing mot chu dé tang 1én thi mirc d¢ quan tam
clia nguoi dung dén chu dé d6 ciing tang 1én.
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Khi s6 lwong cac nguoi ding quan tim dén mot chii dé ting 1én thi mirc 9 quan tdm ciia ngudi
ding dén chu dé do ciing tang 1én.

4.7.  Biéu dién nguoi ding theo ngi dung bdi viét

Khong mat tinh tong quat, gia s rang trén phwong tién truyén thong xi hoi N c6 € =
{E,, E,, ..., E;} 12 tap bai viét twong ting ctia m ngudi dung U = {uy, Uy, ..., Uy, }. Ky hiéu mdi bai viét
la mot tap tr E; = {e;q, €3, - -, €im,}- Khi do, mdi ngudi dung trén phuong tién truyén thong xa hoi N
dugc biéu dién boi mot vécto gdm m; thanh phan, mdi thanh phan 1a mét vécto duge xay dung theo
binh nghia 4. Ky hi¢u nhu sau:

u, =u; = (Wil’ Wig,.., Wimi) Vwik = {Wikl' Wik2,++) Wikq}l k= 1, L, My trong khéng gian & (9)

Cu thé, mdi nguoi ding trén phuong tién truyén thong xa hoi c6 thé dugc biéu dién nhu sau:

€1 = W; = (W111' Wi12, - llq)
u = € = Wi = (W121' Wi22) - qu)
eimi = Wimi = (WimlﬂwimZ' ""Wimq)

Véi q 1a s6 chiéu ciia khong gian € trén phuong tién truyén thong xa hoi dang xem xét.
Do quan tdm ciia nguoi ding véi cac chii dé
Do quan tdm ciia nguoi ding theo chu d& duge dinh nghia nhur sau:
e Dinh nghia 6: Cho mot ham sé: int: U X P(E) x T — [0,1], goi 1a quan tAm néu n6 théa man
diéu kién sau: int(u, U, t) < int(v, U, t), doi véimoiu,v € P(E,) véiu < v.
Dé cho don gian khi tinh toan va biéu dién, trong nghién ciru niy, ky hiéu him quan tim ciia nguoi
dung u; dén chu dé t 1a int(u, t).

e Bo dé: Ham s6 quan tm ciia nguoi ding dugc tinh bang mot trong ba cach sau day:

Céch 1: intMax (u;, t) = max; (cor(e;;, t)) (10)

Cach 2: intCor(u;, t) = W (11)

Cach 3: intS i n 12
t ,t — + L

ac intSum(w;, £) = (Zlefn Zugeu, lETnllc)] (12)

Trong d6, cor(ey;, t) 1a mire d9 lién quan cua bai viét e;; dén chi dé 4, nf 1a sb luong bai viét lién
quan dén chu dé ¢ cia ngudi ding u; trén phuong tién truyén thong xa hoi N. Viée phat hién cac chii
dé quan tim cua ngudi ding dya trén bai viét chinh 1a uéc lugng d9 twong quan giira cac bai viét véi
céc cha dé trong T, néu mirc 6 twong quan gitra bai viét va chu dé twong tng cang cao thi muc do
quan tim cta ngudi dung ddi véi chi dé d6 cang 16n, va nguoc lai, mirc d6 twong quan cang gan dén
gié tri 0 thi mirc d¢ quan tAm ctia ngudi ding dén chu dé d6 cang thap.

Ky hi¢u uf = int(u;, t) 1a d6 quan tdm clia nguoi ding u; dén chu dé t, khi d6, d6 quan tim cua
nguoi ding u; dén tat ca cac chi dé trong T duge dinh nghia nhur sau:

e Dinh nghia 7: Do quan tim ciia nguoi ding dén tat ca cac chu dé la:

uf = (uf,u?,.., u)) (13)
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vul,t = 1,..,p la d6 quan tim ciia u; dén chu dé t.

Pé thuan loi cho viéc phan nhom ngudi ding dwa trén do quan tdm cac chii dé trén cac phuong
tién truyén thong xa hoi, nghién ciru sir dung thang do Likert va chia d6 quan tim giita ngudi ding
v6i cac chil dé thanh 5 mirc twong mg, cac mirc quan tim giam dan dén 0.

5. Thuc nghiém va danh gia két qua mo hinh

5.1, Xay dung bo dit liéu thuc nghiém

Nghién ctru thyc hién thu thap bd dir li¢u thuc té tir phuong tién truyén thong xa hoi Facebook,
sau khi loai bd nhiing bai viét khong chira van ban va loai nhiéu, nghién ctru thu dugc mot bd gém
200 nguoi ding, mdi nguoi dung xét 10 bai viét hop 1€, tong cong cd 2.000 bai viét duge dung dé
phan tich. Thong sé b dit liéu thyc nghiém trong Bang 5.

Bang 5.
Thong s6 bo dit licu thir nghiém
Thugc tinh Bo dit ligu tinh do tuong quan
Nguoi dung 200
Bai viét 2.000
Chu dé 21
Trong s6 TF.IDF
Biéu didn Vécto trong s6 theo khong gian chi aé

5.2, Kich ban thyc nghiém

Xéc dinh cac chu dé quan tam cta nguoi dung dugc thyc hi¢n nhu sau:

- Pau vao: Tap 200 nguoi ding, 2.000 bai viét va 21 chi dé.

- Pau ra: Tuong quan giita ngudi ding va cac cha dé.

- Thuc hién:

Bude 1: Xay dung tap tir cia mdi bai viét va tap tir cho mdi chu dé.

Budc 2: Thyc hién tién xur 1y, loai nhiéu, tach tir, loai tir ding.

Bude 3: Tinh vécto trong s theo TF.IDF.

Budc 4: Tinh d6 tuong quan ctia mdi bai viét véi cac chu dé theo cong thirc (9).

Budc 5: Phan loai mirc ¢ quan tdm cta mdi nguoi ding theo 21 chu dé dya trén do twong quan
theo cac cong thuc (10), (11) va (12).

- Két thiic.

- Tham s6 dau ra: Pau ra 1a dd quan tdm cia mdi ngudi ding véi 21 chi dé trén phuong tién
truyén thong x4 hoi. Phan loai cac mirc d9 quan tAm theo 5 mirc nhur sau:

Mirc 0: B tuong quan trong khoang [0,000 — 0,025];
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Mirc 1: B tuong quan trong khoang [0,025 — 0,050];
Miic 2: B9 tuong quan trong khoang [0,050 — 0,075];
Miic 3: B9 tuong quan trong khoang [0,075 — 0,100];
Miic 4: B9 twong quan trong khoang [0,100 — 1,000].

5.3. Két qua cac buoc thuc hién thuc nghiém

Nghién ciru thyc hién tién xtr 1y dir lidu, tinh trong sé cho mdi bai viét va cac chu dé. Sau d6 tinh
d6 twong quan giita cac bai viét voi cac chii dé dua theo cong thirc (9), tai budc nay, véi mdi ngudi
dung s& c6 mot ma tran gdm 10 dong (twong Gmg 10 bai viét) va 21 cot (twong tng 21 chi d¢), mbi
gié tri trong ma trén 1a d¢ twong quan cua bai viét voi chu dé tuong tmg (Bang 6).

Béng 6.
Do tuong quan clia cac bai viét véi cac cha dé
Bai viét Moi Chinhtri Strc Cong  Thé Vin Dulich Tai
truong khée ngh¢ thao héa - chinh -
Giai tri Kinh
doanh
el2 1 0,0272 0,0000 0,0147  0,0308 0,0465 0,0372  0,0000 0,0324
el2 2 0,0000 0,0000 0,0896  0,0538  0,0709  0,0072  0,0795  0,0666
el2 3 0,0000 0,0172 0,0000  0,0000 0,0138  0,0000 0,0000 0,0000
el2 4 0,0000 0,0000 0,0000  0,0000 0,0413  0,0000 0,0000 0,0000
el2 5 0,0000 0,0000 0,0000  0,0000  0,0000 0,0000 0,0000 0,0000
TB 0,0039 0,0025 0,0606 0,0121  0,0246  0,0093 0,0168 0,0141
Max 0,0272 0,0172 0,3201 0,0538  0,0709  0,0372  0,0795  0,0666

Sau do, nghién ciru thuc hién udc luong d6 twong quan ctia ngudi dung véi cac chu dé theo cong
thirc (10), (11) va (12). Vi mdi cong thire s& thu dwoc mot ma tran gdm c6 200 dong (twong tmg 200
ngudi dung) va 21 cot (twong tmg 21 chii dé), trong d6, mbi 6 1a d6 quan tim ciia ngudi dung d6 dén
chu d& twong (mg. Bang 7 minh hoa d6 tuong quan giita nguoi dung véi cac chil dé theo 03 cong thire
nghién ctru dé xuat.

Béang 7. i
b6 tuong quan cta nguoi dung theo ting chu dé
Chu dé Chinh trj Du lich
User (12) (11) (10) (12) (11) (10) (12) (11) (10)
U001 0,0000 0,0000 0,0000 0,1378  0,0136  0,1398
U002 0,0000 0,0000 0,0000 0,0722  0,0035 0,0530
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Chu d& Chinh trj Du lich
User (12) (11) (10) (12) (11) (10) (12) (11) (10)
U003 0,1297  0,0118 0,0939  0,0305  0,0018 0,0379
U004 0,1622  0,0074 0,0527  0,0914  0,0030  0,0342
U005 0,0000  0,0000 0,0000 0,0451  0,0020 0,0414

Cudi cting, nghién ctru thue hién chuyén d6i mirc d¢ trong quan thanh 05 mirc nhu trong Bang 8.

Trong d6, mirc 4 13 mic cao nhat va mirc 0 13 mirc ngudi dung hau nhu khong quan tdm dén chu dé

do, hoac noi cach khac, cac bai viét cia ngudi dung rat it lién quan dén chu de do.

Béng 8.
Phan loai theo cac mirc quan tAm ctia ngudi dung véi cac chu dé
Chinh tri Du lich
User (an 10 12 (11) (10) (12) (1) 10
U001 0 0 0 4 0 4
u002 0 0 0 2 0 2
U003 4 0 3 1 0 1
U004 4 0 2 3 0 1
U005 0 0 0 1 0 1

Tir két qua phan loai trong Bang 8, mirc d6 quan tim ciia ngudi ding dén cac cha dé cua thuc

nghiém dugc minh hoa trong Bang 9.

Béng 9.

Két qua phan loai theo cac mirc quan tdm ciia nguoi ding theo timg chu dé

STT  Chuadé Miic 0 M 1 Miic 2 Mirc 3 Miic 4
1 Tai chinh - Kinh doanh 18 42 31 33 76
2 Thé gi¢i - Qudc té 11 54 32 53 50
3 Thoi sy - Tin tirc 21 55 46 56 22
4 Vinhoa - Giai tr 30 17 26 26 101
5 Khoa hoc - Cong ngh¢ 28 24 27 26 95
6  Stic khoe 26 30 21 34 89
7 Thé thao 16 12 34 33 105
8  Doisbng - Xa hoi 13 33 25 45 84
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STT  Chuadé Mitic 0 M 1 Miic 2 Mirc 3 Miic 4
9  Chinh tr 84 42 32 10 32
10 Gibo duc 36 49 41 28 46
11 Phap ludt - Nha nu6c 55 25 37 33 50
12 Dulich 50 50 26 28 46
13 Panh gi4 san phim 67 55 23 35 20
14 Giadinh 42 38 30 40 50
15  Con ngudi 44 34 65 36 21
16  Goc nhin 45 23 35 28 69
17 Lam dep - Thoi trang 12 34 45 49 60
18  Nhip séng tré 33 24 51 37 55
19  Mbi truong 42 38 32 24 64
20  Kham pha 43 33 45 56 23
21  Khéc 60 27 29 43 41

Téng 776 739 733 753 1.199

5.4.  Thdo ludn va danh gid két qua thiee nghiém

Dé danh gia do chinh xac ciia mo hinh d& xuat, nghién ctru nhd cac tinh nguyén vién d4nh gia bo
mau trude khi thyc hién thuc nghiém. Tiép theo, nghién ctru thuc hién so sanh két qua thyc nghiém
v6i két qua cua tinh nguyén vién danh gia, néu két qua cia may tinh thyc hién tring véi két qua cua
céc tinh nguyén vién thi do chinh xé4c s& dugc cong thém mot don vi, nguogc lai thi dé nguyén. Cubi
cung, nghién ctru sir dung do do sai s6 binh phuong trung binh (MSE) dé u6c luong do chinh xac cia
md hinh.

V6i cong thitc: MSE = = 37, (p; — 1,)° (14

Trong d6, n: Tong sd cip (ngudi ding, chu dé); p;: Gia tri danh gia du doan cua cap (u;, tj); va

r;: Gié trj danh gia thyc té tir tinh nguyén vién cia cip (u;, t;). Voi mdi u;,i = 1..200 va t,j =

1..21, nhu vay, c6 tat ca (200 x 21) =4.200 cap, tic la n = 4.200. Theo cong thirc MSE thi gia tri ciia

MSE cang gan dén gia tri 0 thi d chinh x4c cang cao, va nguoc lai. Két qua tir thyc nghiém thu dugc:
4200

MSE—li 2= ! Z 2=0,1226
—;. l(pi 1) —m. I(Pi r)* =0,
= =

Tuong ung véi do chinh xac cua thyc nghiém la:
CR=(1- MSE)x100% = (1 —0,1226) x 100% = 87,74% (15)
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5.5 So sanh véi mét s6 mé hinh khac

Dé so sanh két qua cia mo hinh dé xuét véi mot s6 mo hinh da co, nghién ctu thyc hién so sanh
v6i mo hinh phan tich dua trén thé danh dau (Bin va cong su, 2016) va mo hinh uéc lugng dua trén
cac Tweet (Hossen va cong sy, 2018). Cac md hinh nay déu phan tich dir liéu vin ban, biéu dién dir
lidu bang vécto, tinh trong s6 bang TF.IDF, tach tir bang N-gram. Cac mo hinh déu st dung dé xéac
dinh cac chii dé quan tAm ctia ngudi ding trén cic phuong tién truyén thong xa hoi.

Mo hinh ciia Bin v cong su (2016) da phan tich cac thé ddnh d4u trén mang xa hoi Douban.com
(Mot trang mang xa hoi cho phép nguoi dung bay to quan diém, y kién vé doi séng, phim anh, am
nhac, sy kién...). Mdi san ph?im giai tri trén Douban thuong 1a mdt bd phim, mot bai hat, mot dia
nhac... dugc mo ta bang mot sd tir khoa, céc tir khoa nay cho biét ndi dung va thé loai ctia san pham
gidi tri d6. Nghién ctru da biéu dién mdi san pham giai tri bang hai vécto: Mot vécto chira tir khoa ciia
cac thé danh déu, va mdt vécto chira tir khoa vé san phém giai tri. Trong sb cua mot tr 7 trong tai ligu
Jj duogc tinh theo TF dua trén cong thue:

tf fij
af = (16)
Y s

Va TF.IDF cta mét tir I trong tai liéu j duoc tinh bang:

tfxidf bjj
a’ =4 17
ij S (17)

Vi by = fjlog( g); va D; 12 s6 cac tai liéu c6 chira tir 7.

Mb hinh Hossen va cong su (2018) duoc thuc hién bang cach xay dung mot md hinh goi 1a Gia
tri chi dé giao clia cac thyc thé (Entity Intersect Categorized Value — EICV), trong d6, W,,: Tap hop
chc tir; R,,: Céc tir du thira; K,,: Tap hop céac tir trich chon tir tri thirc ciia cac thuc thé; T,,: Tap hop
cac chit d&; Tyqgpny: Tap hop céc thé danh dau ctia mdi chii dé trong T,

Khi d6, néu mdi W, ¢6 lién quan dén chi dé t,, thi:

Kn = Ftwitter(VVn - Rn) (18)

Trong d6, Fyyireer 14 mot ham 1ay céc thuc thé tir mang Twitter, hay 1a cac phuong thirc, giao thirc
két n6i v6i cac thu vién va img dung khac (Application Programming Interface — API) dung dé lay
dir liéu tir mang Twitter. Khi d6, gia tri giao dugc tinh béng:

Vi = number of (K, N Tiagmn)) (19)

Vé6i mdi chu dé t, € T, nod tao ra mot gia tri V;. Hossen va cong su (2018) da dat mot gia tri
ngudng T, va liy cac chi dé 16n hon ngudng nay dé xem xét cac chu dé quan tdm ciia nguoi ding.

Nghién ctru thyc hién cai dat nhim so sanh gitta cac mod hinh trén Python Ver 3.8, c6 thé tom tit
céc ky thuat dé so sanh mo hinh dé xuat trong nghién ctru va hai mé hinh da trinh bay trong Bang 10
gém: béi tugng, k¥ thuat, va do do.
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Béng 10.

Tém tat cac mo hinh so sanh

Ténmd hinh M6 hinh Binva M6 hinh Hossen va cong sw (2018) M6 hinh d& xuét trong nghién ctru

cong su (2016)

Déi twong Céc thé danh Nbi dung bai viét Nbi dung bai viét
déu

K¥ thuat N-gram Dua trén ddu cach N-gram

tach tir Loai tir dimg Loai tir dimg Loai tir dimg

Trong sb TF.IDF Words TF.IDF

b6 tuong Cosine Giao cua hai tap hgp Pearson

quan

Két qua thue nghiém thu duge trong Bang 11.
Béang 11.

B0 chinh xac ciia cac mo hinh

Tén mo hinh Mo hinh Bin va cong sy Md hinh Hossen va cong su (2018) M hinh d8 xuét
(2016)
bg chinh xac 62,40% 85,26% 87,74%

Tir két qua trén c6 thé thdy ring, md hinh ctia Bin va cong sy (2016) c6 do chinh xac thap nhat 13
62,40%, nghia 1a c6 1.248/2.000 mau dung so véi danh gia thuc té, diéu nay co thé giai thich do mo
hinh nay dua trén thé danh dau, ma Facebook c6 dinh dang thé danh dau it tir, vi vay, khi tinh TF.IDF
v6i cac chu @@ thi gia tri s& nho. M6 hinh ctia Hossen va cong su (2018) c6 do chinh xac cao hon, dat
85,26%, twong tng ¢ 1.705/2.000 mau dang, do xét dén ndi dung bai viét va tinh theo tir, khong mo
rong khong gian cac tap tir, mat khac, trong mé hinh nay so sanh dya trén hai tap hop va lay giao ciia
tap tir trong bai viét va tap tir cac clia chu dé, nén do chinh xac ciia mo hinh cao hon. M6 hinh dé xuét
clia nghién ciru cho két qua tét nhat véi do chinh xac 1a 87,74%, twong tng c6 1.754/2.000 mau ding,
¢6 thé hiéu dugc do nghién ctru xét cac bai viét da dang va tich hop thém viéc mo rong tap tir theo tir
dién Wikipedia nén ting do chinh xac ctia mé hinh.

6. Két luan

Viéc phat hién chi dé quan tim ctia ngudi ding gitip cac to chirc, doanh nghiép tang hiéu qua cac
chién lugc kinh doanh, thu dugc két qua tot hon trong cac chién dich quang ba thuong hiéu, giéi thiéu
san pham. V&i mo hinh d& xuét trong nghién ctru ¢6 thé img dung trong phat hién cac chu dé quan
tAm cta nguoi dung, phan nhom ngudi ding theo chii dé hodc c4 nhan hoa quang c4o trén cac phuong
tién truyén thong xa hoi ma khong phu thude vao cau triic va ngon ngit. Tuy nhién, nghién ctru chi
mdi phan tich dya trén ndi dung bai viét, viéc mo rong ddi tugng nghién ctru sang dir liéu anh hodc
tich hop thém cac d6i tuong khac 1a huéng nghién ciru tiép theo clia nhém nghién ciru.
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Loi cdm on
Tac gia tran trong cam on céc ban sinh vién Nganh HTTT Quan ly K528, K53S Truong Dai hoc
Thuong mai d hd trg thu thap dir liéu va dong vai trdo danh gia thyc té cho bo miu dir ligu
thuc nghiém.
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