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TOM TAT: Trong bdi bio ndy ching 16i trinh bday mét phwong phap phan tich quan diém nguoi ding diea trén cdc nhdn xét cd
nhan. Chung 6i tdp trung vio gidi quyét ba nhiém vy cua bai todn phdn tich quan diém: Nhdn dang va trich riit ngi dung theo tung
khia canh; Kham phd viéc nguoi diing xép hang trén timg khia canh ddi voi san pham Du dodn trong s6 xép hang cua cac khia
canh trong méi nhan xét. Péi véi nhiém vu ddu tién, ching 101 st dung tir chi dé bao gom danh tir va cum danh tir dé trich rit cac
khia canh dwoc nguoi dung de cdp dén trong bai viét cua ho. Phuwong phdp cua chiung toi dwoc thuc hién dua trén thudt todn
bootstrap két hop mé hinh tir chu dé duwa trén xdc sudt c¢é diéu kién. Nhiém vu thir hai va thir ba dwoc chung toi giai quyél dua trén
hoc 6 gidm sdt theo Naive Bayes. Két qua thuc nghiém trén ba bg diF liéu ca phé, bia, khdch san cho thdy d chinh xdc ciia phwong
phap dé xudt la kha 16t cho ca bai todn trich rit khia canh ciing nhir cho bai todn dir dodn xép hang khia canh.

Tiv khéa: Khai phd quan diém, phan tich ngit nghia, khia canh, nhdn xét ciia nguoi dimg, xép hang khia canh, tdp tir chii @é, hoc
giam sat, ...

I. GIOI THIEU

Internet di mang t&i sy buing nd thong tin trong xa hoi hién dai, cc hoat dong kinh doanh, thuwong mai dua trén
nén tang Internet ngdy cang phd bién. Khach hang co thé tu do bay t6 quan diém, danh gia hay nhan xét vé mot mat
hang, san pham, dich vu trén cac trang thwong mai dién ttr, cac trang mang x4 hoi... Viéc khai pha nhitng dong nhan xét
ca nhan nay s& htru ich cho nhiing khach hang khac khi tim mua mot loai san phém hodc co tinh tich cyc trong viée
giup cho nha san xuit nhan biét dugc nhu cau cia khach hang dé cai tién san pham dich vu tSt hon. Ngay nay, doi voi
mdi san pham, nhiéu trang web da tong hop cdc danh gia tong the clia ngudi ding va hién thi né trén trang. Tuy nhién,
diéu nay 1a chua ddy du vi né khong thé cung cép mdt cach chi tiét nhirg danh gia cua ngudi dung trén timg khia canh
ctia san pham. Vi dy, ta hdy xem xét mot binh luan vé san pham ca phé Trung Nguyén trén trang Amazon (Hinh 1).
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Hinh 1. Nhan xét san phdm ca phé trén trang Amazon.com

Binh luan nay dé cap dén nhiéu khia canh ciia chat lugng ca phé nhu do dam (body), hwong vi (taste), mui thom
(aroma) va tinh axit/vi chua (acidity). Nhung xem x¢t ky, bai nhan xét nay chi dwa ra mét danh gia tong thé 1a cap do
5/5 ma khong chi ra cu thé di dé cap nhirng khia canh nao cta san phdm va chung dwoc danh gia nhu thé nao, ciing
nhu khong chi ra mirc d6 coi trong ctia ngudi dung ddi voi timg khia canh d6. Bai toan cta chung t6i hudng tdi viée
phat hién, trich rt ra cac cau thao luén cho tirng khia canh dugc danh gia trong bai viét, déng thoi du doan xép hang va
muc dd coi trong cua nguoi dung dbi véi tung khia canh d6. Day la mét dang cua bai toan phan tich quan diém, chling
s€ giup nguoi dung linh hdi cac danh gia cd nhan mot cach hiéu qua va c6 dugc cai nhin séu séc hon vé chat lugng san
pham. Trong bai bao nay, chung t6i dé xuét ra 02 giai doan ctia qué trinh phan tich nhu sau:

- Giai doan thi nhét, trich rit tw dong cac khia canh trong mot bai nhan xét ca nhan. Mdi khia canh c6 thé dugc
xem la mdt chu de, so cac chu dé 1a xac dinh tir trudc kém theo céc tir 16i cho moi chu de.
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- Giai doan thir hai, dy doan xép hang va trong sé trén ting khia canh ciia san pham.

Nhiém vy trich rat cac khia canh cua san pham trong bai nhan xét duoc ching toi thuc hién thong qua tap cac tir
chu d¢€ va d¢ du doan x¢p hang khia canh chung t6i thuc hién trich rit tir ngli nghia két hop st dung Naive Bayes.

Phan con lai ctia bai bdo ndy dugc cau triic nhu sau. Phan 11 gi6i thiéu cac nghién ctru lién quan. Phan 111 trinh
bay phuong phap d€ xuat. Phan IV dua ra cac danh gia thyc nghiém cua phuong phap dua trén phan mém da duoc cai
dat. Cuoi cung 1a két luan.

I1. CAC NGHIEN CU'U LIEN QUAN

Céc bai nhan xét trén cac trang online cung voi xép hang da dugc chimg minh 1a ngudn dit liéu c6 gia tri trong
nhiéu hé théng img dung nhu khuyén nghi san pham [1], khai théc dédc trung [13], phan tich ngu nghia [18]. Do tinh da
dang ciia cic ing dung khai thac dit liéu nay da dan dén sy can thiét cia cac phuong phap c6 hiéu qua tot hon [5], [7],
[12]. M6t trong nhitng nhanh quan trong ctia khai pha quan diém 1a bai toan trich rat khia canh va dyu doan xép hang
khia canh [14].

Mot sb cach ‘giép can phd bién trong bai toan trich rut khia canh tiém,én va phan 16p quan diém bao gém tiép can
theo mé hinh chu dé (topic model), ti€p cén dya trén thudt nglt va tan suat (terms and their frequency), tiép can dya
trén tir va cum tlr ngit nghia (sentiment words and phrases).

Phuong phép trong [2], d4u tién cac tac gia sir dung mo hinh cha dé dé kham pha ra cac khia canh. Sau d6 véi
mdi khia canh duoc trich rat ra tit ca cac tinh tir c6 lién quan va xay dung mot dd thi két ndi. Thuat toan lan truyén
nhan [21] dugc sir dung trén dd thi dé hoc diém phan cuc ngit nghia cia céac tinh tir. Sauper and Barzi-lay [16] ciing
tiép can dya trén mo hinh chu dé nhung str dung tir 161 (seed word) dé xéc dinh cac trat tu bat ddi xtng. Phuong phap
nay ¢ hiéu qua cao trong phén loai chu dé ngit nghia tich cuc/tiéu cuc, nhung véi phan 16p ngir nghia nhiéu mic thi
N6 chua thuc sy hiéu qua.

Phuong phap tiép can duya trén tin suit tir ciing 1a mot trong nhiing phuong phap dugc dung pho bién va hiéu
qué cao [9]. Theo phwong phép nay cac khia canh dugc dién ta thong qua tin suat xuat hién cta cac danh tir va cum
danh tir. Bién hinh 1a [7], [13], [11], [21], [10]. Hu and Liu [7] da str dung mdt thuat toan khai phé dir li¢u. Danh trr va
cum danh tir dugc xac dinh bang gan nhan tir loai. Tan suat xuat hién cua chung dugc dém va chi nhimng tir ¢6 tan suét
cao duogc gilr lai. Viéc xac dinh ngudng tan suét duge thue hién nho thuc nghiém. Mac du, phuong phép nay rat don
gian nhung no thyc su kha hiéu qua [9]. Mot sé cac cong ty thwong mai hién nay dang sir dung phuong phap nay véi
mot vai cai tién. Mot phuong phap khac theo hudng nay 1a nghién ctru cia Moghaddam va Ester [11], trong d6 nhém
tac gia da sir dung tin s nghich déao tir (TF-1DF) két hop véi viéc thém vao mot bo loc dura trén cac mau (pattern-based
filter) dé loai bo mot vai thuat ngir phi khia canh (non-aspect terms). Long, Zhang and Zhu [10] trich rtt cac khia canh
dua trén tin suat va khoang cach thdng tin. Dau tién, c4c tir 16i cua khia canh dwoc phat hién sir dung phuong phap dwa
trén tan sudt. Sau do, cac tir lién quan khac ddi voi khia canh dwoc tim ra dya trén khoang cach thong tin [3]. Trong bai
bao nay chiing t6i ciing di theo hudng tiép can nay, tuy nhién chiing t6i khong st dung d do khoang cach thong tin ma
sir dung X4c suat c6 diéu kién két hop voi k¥ thuat bootstrap dé tim ra cac thuat ngir co lién quan d6i v6i khia canh.

Trong phén 16p ngir nghia, nhimg tir nglr nghia thuong la yéu td quyét dinh. Tuy nhién rat kho dé ching ta hinh
dung ra cac tir va cum tir nglt nghia nao cé the sir dung trong phuong phap hoc ban giam sat. Phuong phap hoc trong
[18] 1a mot trong cac phuong phap dé giai quyét van dé nay. Turney va cac cong su dua ra cach gidi quyét van dé phan
16p ngit nghia dya trén viéc trich rat tir va cum tir theo mdt so mau cu phap nhét dinh. Ngoai ra, dé thyc hién hoc phéan
16p nhom tac gia con dua ra d6 do xac dinh khuynh huéng ngir nghia (SO) cta cum tir dua trén do do hd tro thong tin
lien quan (PMI). Mot cach tiép can khong gidm sat khac la phuong phép dya trén tir vung (lexicon-based method) [24].
Phuong phap nay sir dung mot tir dién cua céc tir va cum tir ngit nghia c6 kém theo xu huéng va muirc do ngit nghia lién
quan. Dong thoi phuong phép ciing két hop céc tir chi mirc d6 tang cudng hay giam nhe va cac tir phu dinh dé tinh toan
diém ngit nghia cho cac van ban [17]. Phuong phéap nay ban du da duoc st dung trong phan I6p ngir nghia muc cau va
khia canh trong cac cong b [4] [7] [8]. Trong phwong phap cua chung t6i dé trich chon dic trung chung toi 4p dung
cac mau ¢l phap cua Turney va str dung phuong phap Naive Bayes dé thuc hién hoc da phan 16p.

III. PHUONG PHAP
A. Xdc dinh vin dé
Phan nay cung cap mot s6 cac khai niém co ban duoc st dung trong bai bao.
Dinh nghia 1. T4p cac nhan xét (comments):
Tép cac nhan xét duge ky hiéu 1a D={dy, d,, ..., dy} 12 mot tap cac bai viét nhan xét vé& mot loai san phim.
Pinh nghia 2. Khia canh (aspect):

Khia canh 1a mot tap cac gia tri dac ta cho mot loai san pham, ky hiéu 1a A={a, a,, ..., ax}
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Mot san pham c6 thé c6 nhiéu thudc tinh khac nhau, vi du san pham ca phé co thé 1a hwong thom (aroma), mui
vi (taste), hay d6 dam (body). M3i thude tinh nay khi ngudi dung nhan xét vé ching ¢6 thé coi 1a mot khia canh dugc
dé cap trong bai viét. Chung t6i biéu dién a, ={t|t € V, a(t) = k} trong d6 a(.) 1a mot ham anh xa tir mot tir tGi mot nhan
khia canh.

Pinh nghia 3. Xép hang khia canh (aspect ranking):

Xép hang khia canh 1a sy sip xép trat ty theo mot tidu chi nao dé tuong Gmg voi mdi nhan xét va duge mo ta boi
Ri=[ri iz ... rik ]. Mot xép hang khia canh R;1a mt vector ¢0 K chicu. Trong d6, chicu thir k 1a mét gid tri bi€u thi mirc
d6 danh gia (sy hai long) ctia khach hang thé hién trong nhan xét d; d6i véi khia canh ay, Fik €[Fmin, Mmaxl-

Pinh nghia 4. Trong s6 khia canh (aspect weighting):

Trong s6 khia canh biéu thi mirc d6 quan tim ctia nguoi ding ddi véi cac khia canh san phdm trong nhén xét d;
biéu dién boi Wt=[wtj; Wti, ... wti]. Trong sé khia canh Wt; 1a mot vector K chiéu, trong d6 chiéu thir k biéu dién muc
d6 quan trong ma khach hang dua ra cho khia canh a, trong danh gia ciia minh. Dé dé dang tinh toan chung toi xac dinh
Wty €[0,1] va mot diéu kién rang budc cho mdi nhan xét d; 1a ¥X_, wt, = 1.

Phén tich danh gia quan diém nguoi ding

Dm v6i mdi san phdm chung ta thudng c6 mot tip cac nhan xét D, ma trong d6 mdi mot nhan xét d; lai di kém
véi mot xep hang R; . Bai toan phén tich danh gid quan dlem nguoi dung chinh 1a tim ra trong cac nhan xét do nguoi
dung da dé cp t&i khia canh Ay Ndo clia san pham, sau mdi khia canh d6 thi ho danh gia R; nhu thé nao va ho thuong
chu trong t6i nhitng thudc tinh/khia canh nao cta san phém (xac dinh Wt; ). Xem xét lai vi du 1, trong bai viét dé cap
dén cac khia canh nhu mui vi, va tinh axit. Ching ta can trich rat cac cdu “Dark without being bitter” va “There’s a
chocolate-like note, all warm and clean, but nothing chocolate about taste” thudc vé khia canh mui vi, hodc cau “Never
acid at all, no matter how strong you make it” thugc vé khia canh tinh axit. Mat khac, ching ta chi biét nguoi dung xép
hang mot thang diém tong cho tat ca nhimg khia canh nay la 5, vi vy chung ta can u6c luong muc d6 xép hang ciia
ngudi dung cho timg khia canh 1a nhu thé nao? Va murc d9 coi trong cua ho ddi véi hai khia canh nay ra sao?

B. Trich rat khia canh

Muc dich ciia buéc diu tién nay 1a tim ra mot tip con cac ciu tuong Gmg voi timg khia canh trong tap cac nhén
xét. Ching t6i xdc dinh tap cac khia canh cho trude trong img voi moi loai san phim. Gia st rang, trong san pham ca
phé gom 4 khia canh la huong thom (aroma), mui vi (taste), do dam (body), tinh axit (acidity). Viéc xac dinh khia canh
dwa trén cac thudc tinh nbi bat cta san pham va thong thuong chlng da dugc thong ké tir nguoi dung hay cac chuyén
gia cung linh vyc. Ban dau chung t6i gia dinh rang chi c6 mot vai tir ddc biét dugce dung dé mo ta cho mdi khia canh,
céc tir nay chung toi goi 1a tir 15i (core term) khia canh. Sau d6, ching t6i st dung xéac suét c6 diéu kién trong mo hinh
tir chu dé két hop thuat toan bootstrap dé tim ra tap cac tir chu dé lién quan dén moi khia canh. Céc tir nay chung toi goi
1a tir cha dé (topic word). Cac budc thuc hién trich rat khia canh nhu sau:

Budc tién xir ly: Tat ca cac van ban nhan xét duge coi nhu dau vao bai toan. Cac van ban nay dugc
tach thanh céc céu.

Budc 1: Gan nhan khia canh ay cho cau néu trong cau d6 co6 chira tir 161 thude khia canh ay. Néu co
nhiéu moi rang budc thi gan nhan cdu v4i nhiéu khia canh.

Budc 2: Cép nhat lai cac tir 161 khia canh va x4c dinh tap cac tir chu dé dua trén tap cac cau da duoc
gan nhan.

Budc 3: Gan lai nhan khia canh cho ciu, néu trong ciu ¢ chira tir 13i thudc khia canh a, thi gén
nhan khia canh ay cho cau. Nguoc lai (trong cau khong chira bat cr mot tir 161 thudce bat cir khia
canh nao), dém sb tir chu dé twong tng v6éi mdi khia canh a, c6 trong cau va ghi vao Count(k). Gan
nhdn cho cau mot khia canh nao d6 bai a=argmax Count(k). Néu c6 nhiéu méi rang budc thi gan
nhin ciu v6i nhiéu khia canh.

Budc 4: Néu danh sach céc tir 18i khia canh 1 khong thay ddi hodc s6 1dn 1ap vuot L thi chuyén
sang budc 5, nguoc lai chuyén qua budce 2.

Budce 5: Daura la tap cac cau chu thich vai viéc gan nhan khia canh.

Dé mé rong tap tir 16i, chung t6i sir dung mo hinh chu dé dua trén xac suat c6 diéu kién.
1. Tép tir chi dé

MB&i khia canh cua san phdm ma ngudi dung dé cap dén, chung ta co thé coi nhu mot chu dé. Cac chu dé nay
dugc biéu dién boi mot tap cac tur, khi cac tir nay xudt hién s& goi y cho nguoi doc lién tuong dén chua @ do. Trong cac
phuong phap truyén thdng, tap cac tir ndy thuong duge xay dung dua trén Bayes hay mo6 hinh Markov an. Trong
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phuong phap clia ching toi, tap cac tir chii dé nay dugc xdy dung dwa trén mo hinh xéac suat c6 didu kién [6] tir tap dir
liéu huén luyén duoc gan nhin ty dong theo thudt toan bootstrap. Hinh 2 dudi ddy mo ta mot s6 khia canh trong tap
khong gian K khia canh. Trong d6 cac ki hiéu o biéu dién cho tir 15i (core term), con céc ki hiéu x biéu dién cho céc tir
khoa xuét hién trong khong gian K khia canh.

Hinh 2. M6 hinh tap tir chu d& dua trén x4c suét co diéu kién

Gia sir A={a,, ay...., ak} 1& mot khong gian K chiéu céc khia canh. Mdi khong gian ay bao gém tap cac tir thudc
8, néu nhu kha nang xuat hién cta no trong a 1a khac 0 (hoac mot ngudng B). Cac khdng gian a, va a, ¢o thé giao
nhau, do vay, cac tur thudc ay €6 thé ciing thugc mot khéng gian a- khac.

Gia sir ta ldy mot tir goi 1a tir 16i cua khong gian ay (tir nay dugc coi 1a tir ¢ trong s6 rét cao), khoang cach cua
Cac tr con lai trong khong gian a chi can so vai tir 161. Dé tinh dugc khoang cach ciia cac tir d6 so véi tir 16i, chdng toi
sir dung cach tinh xac suat c6 diéu kién.

Update(Cy, TW,) - THUAT TOAN TiM TAP TU CHU PE KHiA CANH

Pau vao:
- Sy: Tép cac cau da dugc gan nhan twong rng vdi cac khia canh ay
- V: Tap tir dién
- Cy : Tap tur 161 thudce khia canh ay
Dau ra:
- TW, : Tép céc tir chu dé dugc gan nhan twong tng véi khia canh ay.
-Cx  Tap tir 161 dugc cap nhat thudc khia canh ay.

Khai tao:

TW, = @ ; // tap tir chu dé tuong tng véi cha dé thir k

n=0; N=0;

1. For each w; € S, do

1.1 ifw; €V then n(i)e—n(i) +1; // Néu tir w; thudce tap ter V dém s 14n xuét hién w; trong khia canh ay
2. N=argmax(n(i)); // Lay tan suat 16n nhat cua tir w; trong khia canh ay

3. For each w; € S, do

3.1 if w; eV &n(i)==N & w; ¢ C, then C, < w; // Cap nhat tir 13i vdi tir c6 trong sé cao nhat

3.2 if wi e V& w; ¢Cy¢ & Pr(w; |Cy) >=B then TW«—w;; // cho cac tir w; vao tap TWy clia ay

2. Thudt toan trich rut khia canh

THUAT TOAN PHAN POAN KHiA CANH

Dau vao:
- D: D={dy, d,, ..., d\} Tép vin ban nhan xét vé mot san pham;
- A: A={ay, ay, ..., ak} Tép cac khia canh;
-C: C={Cy, Cy, ..., Cc} Tap cac tur 151 cua cac khia canh tuwong g
- V: tép tir dién
- chon s6 buéc lap L
- chon ngudng B
Pau ra:
- S, Tap céac cau dugc gan nhin tuong tmg véi mdi ay (k=1, K)

Khoi tao:
S=0¢; Sk=®;/{ k;l-K )
loop=1; // S6 lan 1ap néu vuot qua L thi ding

1. For eachd; e D

11 S « segment(d;); // Tach cac van ban thanh céc cau
2. Foreachs;e S

2.1 For k=1 to K do

2.1.1. For j=1 to legth(s;) do
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2.1.1.1 if w;; € Cy then { s; «—label(ay); Sk <si;}
3. For k=1 to K do
3.1 Update(Cy, TW,);
4.1. loop++;
4.2. Foreachs;e S
421 For k=1 to K do
4211 { m(k)=0;
4.2.1.2. For j=1 to legth(s;) do
421.2.1. {if w;j € C then { s; «—label(ay); Sk <si;}
else {if w;; € TW, then m(k) «—m(k)+1; }}
4.2.1.3. if m(k)=argmax(m(K)) then {s; < label(ay); Sx <si; }
5. If not Update(Cy, TW,) || loop>=L then Break;
Else go to 3.

Sau khi phén doan khia canh, chiing t6i s€ c6 dugc K phﬁn cua tap nhan xét D da duogc tach thanh cac cau. Bude
tiép theo, chung t6i thyc hién trich rut déc trung tir tap cac cau da dugc gan nhan khia canh nay. Thong thuong, trong
c4c bai nhan xét v& mot san phdm, ngudi dung danh gia chung thong qua cac tir biéu thi cam xuc nhu “good”, “very
good”, “terrible”, “clean”, “great”, “nice”, “nothing special”.

C. M0 hinh phén tich quan diém dwa trén xdc suit Naive Bayes

Trudc tién ching ta hdy xem x¢ét hanh vi danh gia cia mot khach hang d6i voi mot san phém P. Dé ¢6 dugc mot
déanh gia chung cho san phim P, thong thuong trude khi viét nhan xét khach hang nay s& nghi dén nhitng thudc tinh ma
anh/co 4y cho 1a ndi troi ctia san pham. Sau d6 ho s& xéac dinh mirc 6 quan trong (thuc chat 1a mirc d6 quan tim cua ca
nhan khach hang) cia timg thudc tinh san pham va sap xép ching theo mot thir tu uu tién nao do6 trong bai viét cia
chinh ho. Bing viéc xac dinh nhu vy ngudi binh luan (khach hang) bat dau Iya chon cac tir khoa cé thé biéu thi y kién
c4 nhan cua anh/cd 4y trong tirmg nhan dinh trén timg thudc tinh ctia san pham. Pén cudi cung ngudi binh luan s& dwa
ra mot muc d6 danh gia tong thé Y danh cho san pham. Dé dwa ra dwoc chi s6 ndy ngudi binh luan sé dwa vio timg
danh gia riéng 1é cua tirng thudc tinh véi trong sé tuong tmg dugc xac dinh theo cong thire [19]:

Y = Yo TieWiy 1)

bén day dé 1am o vAn dé xac dinh céc tham s ry va Wi, cia bai toan, chung t6i thyc hién trich rat dac trung la
cac tlr va cum tur ngir nghia dya trén cac mau ct phap dugc dua ra trong [18]. Cac mau cu phap trich rat dya trén gan
nhén POS dugc chi ra trong bang 1.

Bang 1. Cic mau cta gan nhan POS cho trich riit cum hai tir [18]

Tur dau tién Tur tht hai Tu tht ba (khong trich rat)
JJ NN or NNS Bat ctr tir nao

RB, RBR, or RBS JJ Not NN nor NNS

JJ J] Not NN nor NNS

NN or NNS J Not NN nor NNS

RB, RBR, or RBS VB, VBD, VBN, or VBG Bat ct tir nao

Sau khi phan doan cac khia canh Ay ddi voi mdi san phém P (muc 3.2) thu dugc mot tip cic cau da duoc gan
nhan. Cac ciu nay lai duoc két ndi vé6i cac bai nhan xét cu thé. Mdi bai nhén xét trong kho dir li¢u da dugc xac dinh
cac diém xép hang cua tirng khia canh. Sau cac budc trén, xac dinh dugc xac sut co diéu kién cua cac dic trung (cum
tir ngit nghia dugc trich rat) trong tap dit liéu huan luyén di dugce gan nhan. Ching t6i dy doan diém xép hang cho timg
khia canh theo 1y thuyét Naive Bayes. Xem xét mot nhan xét d trong khia canh A, véi q dic trung (g cum tir ngit nghia
thudc khia canh A,) thi xéc suat dé r; thudc tap Cg (R=1-5) hay khong theo cong thirc sau:

_ P(Fy,Fp,...Fqlrik€CR)XP(rikECR)
P(rik € Cr|Fy, Fy, ..., Fy) = TS )

Gia thuyét ring cac dic trung 1a doc 1ap cong thirc 2 chuyén thanh:

P(Fj|rix€CR)XP(rix€CR)
q
Zj=1 P(Fl)

P(rik € Cr|Fy, Fy, ... q) = ] 1 (3)

Trong do:

P(rik € Cr) = nak(R)/nyy 12 s6 cac cdu c6 gan nhin khia canh Ay dugc tinh diém R va tong s6 cac cdu ¢ gan
nhéan khia canh Ay trong tap huan luyén.



590 MOT PHUONG PHAP PHAN TiCH QUAN BPIEM DANH GIA CUA NGUOI DUNG POI VOI CHAT LUQNG...

P(F |rlk S CR) = nak(Fj, R)/mu (R) 12 s6 1an xuét hién cua Fj trong céc cau dugc tinh diém R c6 gan nhin Ay
va sb cac cau c6 gan nhin khia canh A, duoc tinh diém R.

Dé 1am tron cong thirc (3) bai bao sir dung phwong phéap Laplace, (3) chuyén thanh:

_ nAk(F]-,R)+1
P(Fjlrix € C) = naKR)+V|+1 “)
Véi: |V] 1a tap tat ca cac tir va cum tir didc trung c6 trong khia canh A,

Sau khi xac dinh dugc diém xép hang ctia mdi khia canh trong san pham, tiép theo xac dinh trong sé ctia khia
canh dua trén tan suat xuat hién cta cac tir dac trung thudc cac khia canh trong toan bg van ban nhan xét. Trong so cia
moi khia canh dugc tinh theo cong thurc:

q
%= 1 WjlwjeAg

Wty = —— (5)
Trong do:
Z]-qzl WjlwieAg la téng sb 1an xuét hién cua cac tir diac trung co6 trong van ban thudc khia canh Ay.
Ywla téng s6 14n xuét hién cua tit ca cac tir dic trung (déi vé6i tht ca cac khia canh) c6 trong d.
IV. KET QUA THU'C NGHIEM
A. Tap dir liéu thir nghi¢m
Trong thyc nghiém, ching t0| sir dung hai b6 dir liéu da dugc cong b 1a cac bai viét trén trang TripAdvisor vé
khach san va trang BeerAdvocate vé bia. Ddi véi hai bo dir liéu nay di co danh gia xép hang cua ngudi ding vé cac
khia canh cu thé cua san pham. Ngoai hai bd dit liéu trén, ching téi con thyc hién thu thdp mét tip cac bai nhan xét vé
ca phé (moét linh vue ma hién nay chua c6 dir ligu) trén trang amazon.com. Sau khi thu thap dir liéu, chiing t6i thyc hién
budce lam sach dit liéu (loai bod mot so 10i chinh ta, loai bo cac ky hiéu dua thira khong mang y nghia trong phan tich dir

lidu) va thuc hién xép hang bang tay chp cac bai nhan xét trén cac lfhia canh: huong thom (aroma), tinh axit (acidity),
d6 dam (body), mui vi (taste). Dir liéu vé ca phé cta chung t6i bao gom 17 loai san pham vd&i hon 1.200 bai nhan xét.

Trong dit liéu vé }(héch san la 7 khia canh (rooms, location, cleanliness, check in/front desk, service, business
service), va trong san pham bia 1a 5 khia canh (aroma, palate, taste, appearance, overall). Cac so sanh dya trén phuong
phéap danh gia tai [22] va [23].

B. Pdnh gid két qud

Chung t6i danh gia phuong phap dé xuit dva trén hai nhiém vu 1a phan doan khia canh va du doan xép hang
khia canh. Yéu ciu cua phan doan khia canh 1a chiing t6i phai du doan nhan khia canh cho mdi cau trong mdi bai nhan
xét ctia kho dir liéu. Trong khi d6, xép hang khia canh lai xét trén ting bai nhan xét (khong phai cho timg cau). Do vay
déi vai xép hang khia canh chung t6i thyc hién dy doan chung trén tat ca cac cau duoc gan cung nhan khia canh c6
trong bai nhan xét.

Chung t6i chia bo dir liéu ngdu nhién thanh tap dit liéu hudn luyén va tap test.
Phan doan khia canh:
Trong bang 2, 3, 4 chi ra céc tir 161 khia canh va tir chu dé khia canh dugc trich rut theo tung khia canh.

Bang 2. Tép cac tir 161 va tir chi d& hoc tir tap dif liéu vé khach san

Khia canh core term Topic word
Value value, price, worth Hotel, charge, cost, discount, dollars
Room room, rooms Bathroom, bathrooms, bed, beds, bath, floor, floors, chair, chairs, balcony, shower,

lobby, noise, pool, queen, couple, sheraton, coffee, desk, hotel, suite, tv, view,
water, window, carpet, closet, doors, furniture, king, pillows, sink, toilet, tub,

toiletries,

Location location Airport, area, center, downtown, hotel, market, place, places, restaurant, shop,
shops, shopping, showreview, street, view, views , neighborhood, square,
waterfront,

Cleanliness dirty, smelled, clean Hotel, floor, shelf, desk, chair, bag, door, lobby, stairs,

Check in/ front | Staff Desk, clerk, lounge, luggage, reception, checkout

desk

Service service, breakfast, food Bar, bars, coffee, concierge, food, park, parking, restaurant, wine, buffet

Business internet, wifi Tv, television,

service
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Bang 3. Téap céc tir 151 va tir chi d& hoc tir tap dir lidu vé bia

Khia canh Core term Topic word
Appearance Appearance, color, colors, | Black, Body, brown, bubble, bud, copper, lace, lacing, dots, drip, dust, back,
coloring, head, foam finger, fizzy, fluff, golden, half, layer, orange, straw, surface, top, white, yellow...
Aroma Aroma, aromas, smell, | Bacon, banana, basil, caramel, cheese, cream, dry citrus, fruitiness, honey, light,
smelling malt, malts, meat, mint, nose, pear, perfume, pill, pine, roast, sandlewood, smoke,
smoky, spice, sweet, sweetness, yeast...
Palate Palate, mouth, feel, | Alcohol, body, carbonation, cream, Drinkability, dry, hoppy, light, round, spring,
mouthfeel summer, ...
Taste Taste, tastes, aftertasste, in | Alcohol, avalanche, balance, bitterness, body, bread, burn, caramel, carbonation,
the end, finish, finishing cheese, chocolate, clear, cocoa, coffee, complexity, flavors, flavors, fruit,
fruitiness, ginger, grains, malt, maltiness, meat, Medium-dry, oats, pear, roast,
smoke, smoothness, spring, subtleties, summer, sweet, throat, toffee, tongue,
vanilla, wood,...
Overall Overall Beer, beers, bottle, drink, beverage, style,...

Bang 4. Tép cac tir 161 va tir chu d& hoc tir tap dit lidu v& ca phé

Khia canh Core term Topic word

Aroma Aroma, aromas, smell, | Bran, brew, butter, charr, chocolate, citrus, fruit, honey, love, lover, organic, press,
smelling, flavor, flavors, quality, smooth, lemon, smoke, stuff,

Taste Taste, tastes, aftertasste, | Bitter, bitterness, chocolate, honey, salt, freshness, brew, love, lover, mild, organic,
finish, finishing, mouthfeel | press, quality, roaster, smooth, soft, sour, stuff, sweet, sweetness, syrup,

Acidity Acid, acidity

Body Body, aged, vintage Love, press, smooth, richness, thick, thin, soft,

Hinh 3 thé hién d6 chinh x4c ctia nhiém vu trich rit khia canh trong phuong phap cua ching toi trén ba tap dir lidu.

Hotel: Beer: Coffee:
100.00 ;558370814076 358502, 45 - 7861 100.00 5o 857185718475 80.31 100.00
S 8000 S 80.00 2 80.00 o0 6667 67.74 66.67 65.27
® 6000 g 60.00 © 6000
3 4000 3 ‘2‘8488 S 40.00
& 2000 < oo & 2000
0.00 . 2 @ X2 X2 N @ 0.00
s Q7 ¢ L > &
;. Q & &S N &S ¢ & &
4?’ ‘29 g’z’&\ ,bk‘\\z & > (,)eé Qé’\ @(”Q e”@ © T AQ’@ Q)o ° &’b%& @Q
BT S " ‘?QQ v ¥ ‘?A
Aspect Aspect Aspect

Hinh 3. D6 chinh x4c trich rut khia canh

Phuong phap hoc trong nhiém vu trich rat khia canh str dung hoc ban giam sat. Két qua thuc nghiém trong hir}h
3 cho thay phwong phap cua ching t6i d€ xuat 14 hiéu qua. Tuy nhién do6i voi bo dir liéu ca phé két qua trung binh thap
hon so véi két qua thuc hién trén hai bg khach san va bia bdi mot s6 nguyén nhan sau:

- Dit liéu ca phé méi chi dugc tién xir Iy don gian (raw preprocessing) nhu loai bo cac ki hi¢u dur thira va mot s6
16i chdm cau. Nhing phan 18i chinh ta trong vin ban chua dugc xtr 1y.

- Céc bai nhan xét cua ngudi dung da phan 1a cac nhan xét rat ngén, thuong chi gdm hai t6i ba cau, tham chi chi
¢6 mot cau. Véi dir li€u nhu vay rat kho c6 duoc d¢ chinh xéc cao trong nhi¢m vy phan doan khia canh.

- Vin dé thir ba trong tap dit liéu ma chung t6i thu thap 1a c6 nhiéu bai viét c6 xu huéng chu trong danh gia tong
thé ma khong thao ludn khia canh (mét phan 1y do vi bai viét cua ho qua ngin).

Dé danh gia day du hon hiéu xuit cia phuong phap ma ching t6i dé xuat, chung t6i tién hanh thir nghiém va
so sanh két qua v6i hai phuong phép co sé 1a LDA [22] va PALE LAGER [23] trén bo dit liéu bia (beeradvocate),
va 5o sanh v6i két qua trong [10] trén bo dit liéu khach san (TripAdvisor). Két qua cho thay hiéu suat phuong phap
cua chung t6i cao hon cua LDA va PALE LAGER trong hoc ban giam sat va twong duong voi PALE LAGER trong
hoc giam sat. So v&i cach tiép can ctia Long, Zhang and Zhu phuong phap dé xuat ciing cho thdy mot két qua kha
quan hon.
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Beeradvocate:

0,75 08
= . - . .

W LDA, K topics, semi-supervised 1 WLDA, 10 topics, semi-supervised
LDA, 50 topics, semi-supervised W PALE LAGER, semi-supervised
B PALE LAGER, fully-supervised Our Method

Accuracy

Hinh 4. D6 chinh x4c trich rt khia canh so sanh véi LDA, PALE LAGER

Hotel
0.850
ey
o 0.800
o | n =i
Q
8 0700 ll EE N L
< .
AVER
B Long,Zhang, and Zhu 0.759 0.776 0.746 0.750 0.758
B Our Method 0.747 0.837 0.754 0.764 0.776
Aspect

H Long,Zhang, and Zhu B Our Method

Hinh 5. B§ chinh x4c trich rat khia canh so véi phuwong phéap cua Long, Zhang and Zhu
Dy doan xép hang khia canh:

Trong cac tap dir liéu ma ching toi xem xeét, chi 6 xép hang tong thé 1a bit budc. Trong khi d6 cac xép hang
khia canh 1a tiiy chon. Chinh vi vdy dé tién hanh qua trinh hoc phan 16p ching t6i bét budc phai khoi phuc cac xép
hang khia canh thiéu sét. Pé do ludng duge nhiém vu ndy chung t6i chia dit liéu 1am hai phan. Mot phan ching toi st
dung trong qua trinh huin luyén va phan con lai chung t6i tién hanh dy doan cac xép hang khia canh. Puong nhién
chung t6i dam bao réng khong c6 bat ¢t mot vin ban dy doan xép hang khia canh nao thudc trong 16p huén luyén ké ca
trong qua trinh hoc trich rit khia canh.

i DB do MSE (Mean squared erro) duoc str dung trong dénh gia két qua du doan xép hang khia canh va xép hang
tong the. Ket qua du doan duogc thé hién trong bang 5 va 6:

Bang 5. Sai s6 du doan xép hang khia canh

Hotel Beer Coffee
Khia canh MSE Khia canh MSE Khia canh MSE

Value 0,15 Appearance 0,11 Body 0,15
Room 0,08 Aroma 0,07 Aroma 0,11
Location 0,09 Palate 0,9 Taste 0,12
Cleaniless 0,14 Taste 0,6 Acidity 0,15
Check in/ front desk | 0,07

Service 0,10

Bussiness service 0,09

Average 0,101 Average 0,083 Average 0,133

Bing 6. Sai s6 du doan xép hang téng thé

Xép hang tong thé MSE

Hotel 0,1456

Beer 0,1423

Coffee 0,1904
V. KET LUAN

Trong bai bao nay chung 61 dé nghién ctru cac hé thdng dénh gia cua nguoi dung, trong d6 nguoi dung cung
cép cac xép hang cho nhiéu khia canh ciia san pham. Bang cach hoc nhitng tir mo ta (tir chi dé, tir ngir nghia) khia
canh, phuong phap ctia ching toi co thé xac dinh dwgc phan nao ciia mot bai nhan xét tvong tmg véi mdi xep hang
khia canh. Bén canh d6, chung t6i cling xac dinh dugc mirc d quan tdm cua nguoi dung trén cac khia canh do thé hién
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qua viéc hoc trong s6 cua khia canh. Trong ) nay dugc hoc dya trén chinh cac tir ma nguoi dung st dung trong bai
viét ciia ho. Phuong phap cua chung t6i cling c6 thé tao ra b tir dién ngit nghia va c6 thé dé dang mo rong voi kho dir
liéu thuec.

LOI CAM ON

Chung t6i tran trong giri 101 cam on t&i dé tai CS 17.12 "Nghién ciru mét sé6 phwong phap theo di va giam
sat thwong hi¢u trén mang xa hgi tai Viét Nam", Vién Cong ngh¢ thong tin, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam di hé trg mot phan kinh phi cho nghién ctru ndy. Chung t6i cling cam on céc chuyén gia phong Khoa hoc Dir
liéu va Ung dung - Vién CNTT - Vién Ham 1am Khoa hoc va Cong nghé Viét Nam da dong gop v kién gitp nghién
ctru dat hi¢u qua nhét co thé.
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A METHOD OF OPINION MINING BY CONSUMERS FOR PRODUCT QUALITY
BASED ON REVIEWS

Nguyen Thi Ngoc Tu, Nguyen Duc Long, Nguyen Khac Giao, Nguyen Thi Thu Ha, Nguyen Viet Anh

ABSTRACT: In this paper we present a method of sentiment analysis based on customer’s review. We focus on solving the three
tasks of sentiment analysis problem: identifying and extracting aspect; Discover user ratings on each aspect that is referred to;
Predict the rating weight of the aspects in each review. For the first task, we use topic words to include nouns and noun phrases to
extract aspects that are mentioned by the user in their review. Our method is based on a combination of conditional probability and
bootstrap algorithm. The second and third tasks we solve based on supervised learning with Naive Bayes. The experimental results
on three data sets (coffee, beer and hotel) show that the accuracy of the proposed method is good for both the aspect extraction and
the aspect ranking prediction task.



