64 Nguyén D. L. Bang va cong su. Tap chi kKhoa hoc Pai hoc MJd Thanh pho“H(f Chi Minh, 16(1), 64-78

M® hinh khai pha y kién va phan tich cam xtc khach hang truc

tuyén trong nganh thwc pham

A text-based model for opinion mining and sentiment analysis from
online customer reviews in food industry

Nguyén Bang Lap Bang', Nguyén Van H6?, H6 Trung Thanht”

Truong Pai hoc Kinh té - Luat, PHQG-HCM, Viét Nam
Trudng Dai hoc Kinh té Thanh phé H Chi Minh, Viét Nam
“Tac gia lién hé, Email: thanhht@uel.edu.vn

THONG TIN

TOM TAT

DOI:10.46223/HCMCOUJS.
econ.vi.16.1.1388.2021

Ngay nhén: 18/05/2020
Ngay nhéan lai: 22/06/2020
Duyét dang: 22/06/2020

Tir khoa:

hoc may, khai pha y kién,
phéan tich cam xtc, thuong
mai dién tir, ¥ kién khach
hang

Keywords:

customer reviews, e-
commerce, machine learning,
opinion mining, sentiment
analysis

Vi su phat trién manh mé cta cong ngh¢ thong tin va Internet,
cac website Thuong mai dién tir ra doi nhu mot phuong tién hiru
ich gitip khach hang thyc hién mua hang, dit thyc pham truc tuyén
cling nhu chia sé nhiing trai nghi¢m, binh luan va danh gié sau giao
dich. Chinh vi vay dé co thé thau hiéu hanh vi khach hang thong
quay kién tich cuc hay ti€u cuc vé san phém va dich vu duoc trai
nghiém 1a mot trong nhimng van dé quan trong. Giai phap cho van
dé nay, nghién ctru dé xuat phuong phap khai thac y kién va phan
tich cdm xuc khach hang thong qua viéc thu thap tap dir ligu la y
kién binh luan cta khach hang trén website Foody.vn - mot trang
Thuong mai di¢n tir hang dau trong linh vuc dich vu dat hang truc
tuyén. Sau d6, tién hanh thyc nghiém bang phuwong phép hoc may
dé khai phé v kién tir binh luan dang vin ban cua khach hang va
tryc quan hoa két qua hd tro ra quyét dinh. Két qua thuc nghiem
cho thdy d6 chinh xac 90% cua phucmg phap dé xuét va két qua
khai thac dugc tap thong tin, tri thirc tiém an c6 gid tri tir tip ngir
liéu nham gitp cac ctra hang, nha quan tri hiéu duoc cic uu nhurge
diém vé san pham, dich vu dé cai thién chién lugc kinh doanh
t6t hon.

ABSTRACT

In the rapid growth of technology and the Internet over recent
years, e-commerce websites have been developed as a useful online
media channel for users to easily make transactions such as online
shopping and ordering food and drinks online, then share
experience and feedbacks. Therefore, to be able to understand
customer behaviors through positive or negative reviews about the
products and services is an important desideratum. To offer a
solution for this problem, the research proposes a method for
customers opinion mining and sentiment analysis based on
collecting data sets as customer reviews from the website Foody.vn
- a top ranking website in the field of online ordering services.
Machine learning models were conducted and evaluated to choose
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the best model and then dashboards were created as visualizing
results. The experimental results show that 90% accuracy of the
proposed method; and valuable information and latent knowledge
discovered from the corpus can support businessmen to capture the
advantages and disadvantages of products and services and
improve business with better strategies.

1. Giéi thiéu

Nhitng nim gan day, ching ta ching kién sy trdi day cua thi trudng giao do an truc tuyén
khi ma cac tng dung giao d6 dn ngay cang hoan thién hon, thanh toan tién dung hon. Mit khac
cac mang x4 hoi chuyén nhan xét vé do an rat duoc nhidu nguoi dung truy cip nhu Foody, Now
c6 rat nhiéu dit liéu cac binh luan, danh gia vé do an ciia ngudi tidu ding. Cac thuong hidu d6 udng
nhu tra sita TocoToco, Bobabop rat dugc ngudi ding cha y. Y kién khach hang 1a nhiing phan hoi
ma khach hang cam nhan duoc sau khi st dung dich vu, san pham cta doanh nghiép (Kumar,
Desai, & Majumdar, 2016). Nhimng y kién cta khach hang cé thé tiéu cuc hoic tich cuc. Dya theo
nhirg nhéan xét tich cuc cta khach hang, doanh nghiép sé& biét dugc nhitng vu diém cua san pham
hay dich vu. Nhimng y kién d6 cta khach hang c6 thé dung dé quang bé hay truyén théng. Boi vay
céc doanh nghiép ludn ludn cai thién chat lugng dich vu dé c6 thé dan dau.

Canh tranh gitra cac doanh nghiép ngay cang ting. Theo Sharma, Agarwal, Dhir, va Sikka
(2016), dé chinh phyc khach hang thi khong thé khong tim hiéu vé& nhu cau ciia ho. Mot trong budc
dé biét khach hang c6 pht hop 1a thu hat khach hang trai nghiém san pham. Sau d6 danh gia su
thoa man cta khach hang v6i san pham hay dich vu. Tuy nhién, vin dé lam sao doanh nghiép c6
thé biét dugc khach hang dang hai long va khong hai 1ong vé van dé nay hay thuong hiéu dang
duoc nguoi dung st dung nhiéu. Dé giai quyét bai toan nay nghién ctiru dé xuét giai phap khai thac
cac binh luan ciia khach hang vé san pham cila cac ctra hang d¢é lai trén trang web Foody. Tuy
nhién dir li€u chi & mirc do so cép, va luong dir liéu rat 16n cac doanh nghiép khong thé dua vao
dir liéu tho nay dé ra quyét dinh duoc, ho can biét dugc céc tri thirc duge phan tich tir tap dir liéu
nay. Do d6, chung t6i da ap dung cac phuong phap hoc may dé phan loai dit liéu, xem binh luén
nao 1a tich cuc, binh ludn nao 1a tiéu cuc va ding cic phuong phap phan tich va dy doan. Cudi
cung, nghién ctru khai thac cong cu dé truc quan héa dir liéu trén cac béo cdo théng minh
(dashboards). Két qua nghién ctru s& gitip cac cira hang, nha quan 1y doanh nghiép nim bat thong
tin mot cac dé dang va nhanh chong, tir d6 viéc phat trién kinh doanh duogc cai thién va nang cao,
chang han viéc nang cao sy hai 1ong ciia khach hang va giit chan khach hang t6t hon.

Tiép theo, 1a Muc 2 ciia bai bao, trinh bay céc co s 1y thuyét va cac nghién ciru lién quan.
M6 hinh nghién ctru sé dugc trinh bay chi tiét & Muc 3. Muc 4 1a két qua thuyc nghi¢m, danh
gid mo hinh va tryc quan hoa két qua. Cuoi cung chiing t61 két luan va dé xuat hudng phat trién &
Muc 5.

2. Co s& 1y thuyét va cac nghién ciru lién quan

2.1. Phén tich cam xiic tiép cin theo xir Iy ngén ngiv tw nhién

Céc ¥ kién, binh luan ctia khach hang 13 dang ngon ngir tu nhién duoc viét ra (Eisenstein,
2019; Popescu & Etzioni, 2007). Trong mot so nghién ctru cia Buche, Chandak, va Zadgaonkar
(2013), Sun, Luo, va Chen (2017), Thanh va Phuc (2015) da dua ra mot sO phuong phap va ky
thuat xtr 1y ngdn ngir ty nhién trong viéc phan tich y kién va cam xuc khach hang thong qua binh
luan truc tuyén. Nhu vay, viéc chuan bi tap dir liéu dé phan tich, ¢ day la dir liéu van ban la cac
ndi dung binh luén cua khach hang dé lai sau khi trdi nghiém nhitng san pham va dich cta céac ctra
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hang, c6 thé trén website, trén cac trang mang xa hoi. Tiép theo 1a tién xur ly, ta tién hanh 1am sach
dir liéu, loai bo cac ki tu ddc biét, cac dir liéu rac, céc dit liéu khong chuén héa, chuén hoa dit ligu
vé ngit phap ngit nghia. Khao sat phan tich dit liéu, xem dit liéu da day du chua, phan bd do dai
ctia ndi dung. Giai doan nay nghién ciru s& phat hoa khai quat tinh chét, noi dung, sé luong cia
tap dir liéu minh thu dugc. Lya chon cac yéu td ddu vao dé phan tich, va dir liéu ban dAu s& co rat
nhiéu chiéu. Lira chon chiéu nao thich hop nhét dé phan tich 13 viéc rat quan trong. Céc chiéu dau
Va0 cang chinh xac thi két qua phan tich s& c6 d6 chinh xéc cang cao. Budc cudi cung 1a danh gia
két qua va trién khai du an.

2.2. Phan tich cam xiic tiép cin theo phwong phdp Hoc mdy

Phén tich cam xuc di dugc dinh nghia 13 tinh toan nghién ctru ¥ kién, tinh cam va cam xuc
thé hién trong vian ban (Liu, 2012). N6i cach khéc, khai thac ¥ kién 1a mot phuong phép trich xuat
¥ kién ctia nguoi da tao ra mot tai lidu cy thé gén day da tro thanh mbi quan tim nghién ciru 16n
nhat trong mang xa hoi (Pang & Lee, 2008). Tam quan trong ngdy cang tang cua phéan tich tinh
cam tang dan cung v4i su phat trién ciia phuong tién tmyen thong xa h01 nhu danh gia, thdo luan
dién dan, va mang xa hoi. Pac biét, trong thoi dai phat trién ky thuat $0, chung ta hién c6 mdt khdi
luong dit liéu 16n duoc ghi lai dudi dang van ban dé phan tich.

Hoc may 1a mét ing dung cua Tri tué€ nhan tao, 1a linh vuc giup hé théng tu dong hiéu dir
lidu tir dir liéu dugc dio tao ma khong can 1ap trinh cu thé. Hoc mdy tip trung vao van dé cung
cap hé thong tu dong hiéu dir liéu va thyc hién cac phép du doan. Hoc may chia 1am 4 phan (Das,
Dey, Pal, & Roy, 2015): hoc c6 giam sat, hoc ban giam sat, hoc khong giam sat va hoc cung cd.

May hoc c6 giam sat 1a thuat toan du doan dir liéu dau ra dua vao cac tap dir liéu (di liéu
dau vao, két qua dau ra) da biét tir trude. Co hai loai may hoc c6 giam sat d6 1a phan loai va hoi
quy. Phan loai thi dy doan két qua phan chia thanh cac nhom dit liéu c6 cung tinh chét, hoi quy thi
cho ra két qua du doan la mot s6 thuc cu thé thay vi chi phan nhoém nhu hoc may phéan loai.

May hoc khong giam sat 1a thuat todn du doéan dir licu déu ra dua vao duy nhét tap dir licu
dau vao, dit liéu dau vao s& khong dugc dan nhan hoac két qua dau ra. Thuat toan s& dua vao cdu
tric dir liéu dé thuc hién luu trix va tinh toan. May hoc khong giam sat bao gém phan nhom va tich
hop. Thuat todn phan nhom dya s€ phan nhém toan bd dir licu thanh cdc nhém nho dua trén du
lién quan cua céc dir liéu trong nhom. Thuat toan tich hop sé khai pha mot sé quy luat dua trén
nhiéu dit liéu cho trudc.

Hoc ban giam sat 13 thuat toan két hop ca hai thuat toan ¢ giam sat va khong giam sét.
Ap dung v&i mot phan tap dir liéu da dugc dan nhan, phan con lai thi khong dugc dan nhan.

Hoc cung ¢6 1a thuat toan giup hé théng tu dong xé4c dinh cac hanh vi dé dat hiéu qua tbi
rru nhét.

Trong nghién ctru nay, chung toi chon phuong phap hoc c6 giam sat dé ap dung cho bai
toan phan loai cam xuc khach hang dya trén binh luén.

2.3. Thudt todn Héi quy Logistic

Thuét toan Hoi quy Logistic (Hieu, 2018) thudc hoc may c6 giam sat dé phan loai dir liéu.
MB® hinh hoi quy Logistic &p dung cho bién phu thudce 1a bién dinh tinh hodc dinh lugng chi c6 hai
gi4 tri (co hodc khong) hay nhi phan 1a 0 hodc 1. Piéu nay phi hop véi bai toan phéan loai binh
luan nguoi dung. Dau ra cua bai toan dé 1a xac dinh binh luan d6 1a tich cuc hay ti€u cuc. Phuong
trinh téng quat (ham Sigmoid) hodc ham Logistic:
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1
=f(s)= 1
y=10) 1+e7°
Trong do, f(s) la x4c suat xay ra gia tri y = 1 hoac y= 0, s 1a phuong trinh tuyén tinh phu
thudc vao cac bién dau vao. Phuong trinh mé hinh don bién: s = ao + a1 X1, phwong trinh tuyén
tinh phu thugc vao duy nhit bién x;. Phuong trinh mé hinh da bién: s = ao + a1 X1 + ... + an,
phuong trinh tuyén tinh phu thudc vao cac bieén x. Dang ma tran khi ag =0 la

'x

1.0 . .
— Decision Bound
— Sigmoid

0.8 H

sigmoid(x)

0.0

Hinh 1. B thi ham Sigmoid (Hieu, 2018)

Do thi ham s thé hién:
s>0<=e’<le f(s)>05

Chia lam hai lop:

y=0néus<0

y=1néus>=0
Cac tinh chat ham Logistic:
o Mién xac dinh; T4t ca cac sb thuc;
« Mién gia tri: (0,1);
o Ham lién tuc;
o Ham tang trén mién xéc dinh;
« Ham ddi ximg qua diém (0, %), khdng phai ham chin ciing khong phai ham I¢;
 Bi gidi han trén va dudi;

o Khéng c0 cuc tri dia phuong;
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e Tiémcanngang:y=0vay=1;
« Khdng c6 tiém can dung;

e Mugt (smooth) nén c6 dao ham moi noi, co thé duoc lgi trong viéc t6i uvu ham Sigmoid.

Giai thich:

e Gidi han
Iimf(s):lim( 1Sj=0 )
s—>—0 s>\ 1+e
lim f(s):lim( 1_sj:1 (3)
st s>\ 14-€

Ham mat mat (Jurafsky & Martin, 2008): ham mat mat 12 ham sb xac dinh su chénh
léch giira dau ra y du doan so véi két qua dau ra y da dang (y dung trong huan luyén). Viéc tdi
wu ham mat mat s& cho ra két qua bai toan chinh xac hon

L]

1 o . 1 U] o e . o
J©)==3 (est((r").y == |- loa(Ax")~(1-1")logl- A"

meo me

(4)

| —lee(h(xify=1
Cos T':-' [ (-"L :I.- 1 :' = ';.-_ lﬂgfl_ 'I-i{_— |:".:|1f 1,3:[]

3. Nghién cwu thuc nghiém
3.1. M6 hinh nghién cizu tong quan

Trong nghién ctu nay, trude tién chdng toi tién hanh thu thap dir liéu tho tir trang web
Foody. Sau d6 dit liéu tho duoc tién xir Iy va ldy mau, va gan nhan trudc khi tién hanh hoc may.
Dir liéu lay mau dugc chia thanh ba nhom: tap dit liéu huan luyén (training data), tap dir liéu xac
nhan (validation data) va tap dix liéu kiém tra (test data). Tap dix liéu huan luyén duoc st dung dé
thiét 1ap cac md hinh hoc may, bo dit liéu xac nhan duogc sir dung dé 13p lai va tinh chinh cac mé
hinh duoc chon, chiing toi dua trén két qua phan loai chinh xac trén dit liéu tap kiém tra dé tim ra
md hinh hoc may phi hop nhat. Céc b dit liéu kiém tra chi duoc str dung mot lan 13 budc cudi
cung dé bao céo ty 18 18i woc tinh cho du doan trong tuong lai (Shmueli & Koppius, 2011). Hinh
2 12 téng quan mo hinh nghién ctru chung t6i di thyc hién.
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MO HINH CONG CU

Thu thap dir liéu

T "
ruy cap web Thw vién BeautifulSoup

A

Thw vién Selenium

y
Thu thap binh luan
nguw&i dung

v

Tién xdr ly di¥ liéu

Phan loai theo ti |&

v

Loai bd ki tw dac biét

A

Cac thw vién Python

Chuyén thanh chtr
thuwdng

A 4
Xay dwng mo hinh

Thuat toan Hoc may, mé hinh

Huén luyén mé hinh - Bag-of-word
| - TF-IDF
v b - Logistic Regresion

- Naive bayes
- Decision Tree

BPanh gia moé hinh

v

Trwc quan héa

Dashboards biéu dién (
két qua I Python, Google API va
h Qableau Desktop
y
Dé xuét

Hinh 2. M& hinh nghién ctu téng quan
3.2. Thu thap div li¢u

Céc thu vién Beautiful Soup va Selenium trén ngén ngir Python dugc dung dé thu thap di
li¢u trén website. Viéc thu thap dir liéu dya vao cau tric Hypertext Markup Language (HTML)
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ctia trang Foody.vn. Mudn thu thip dit liéu cta théng tin nao ta tién hanh truy xuat di liéu twong
ung véi thé¢ HTML chtra thong tin d6. Tap dir li¢u thu thap dugc c6 32,000 dong, gom cac thong
tin nhu tén cura hang, dia chi, tén khach hang binh luan, thoi gian binh ludn, ndi dung binh luan, ty
1€ danh gia cua khéach hang doi véi ctra hang do.

3.3. Tién xir Iy dit ligu

Dir liéu thu thap vé s& ¢ dang tho, do chua qua xt 1y nén c6 thé dit liéu bi rong, dir liéu
sai chinh ta, dir li¢u qua ngan, qua dai hodc chtra cac bi€u tugng icon. Pi¢u nay s€ gdy anh hudng
dén két qua cua viéc phan tich, vi vy ta can lam sach dir liu.

e X0a cac icon, ki tu dac biét: c&c ki tu dac biét khong mang y nghia phén loai, mac khac
s& gay nhiéu trong qua trinh phan tich. Chuyén tat ca vé chir thuong: mdi sd, ky tu dic biét, ky tu
la dai dién cho mot day nhi phén trong bo nhd may tinh. Chir in hoa sé ¢c6 ma Unicode khéc chir
in thuong, vé mat ngir nghia 1a gidng nhau tuy nhién may tinh s& khong thé phan biét dir li¢u dau
vao, dan dén c6 thé két qua du doan bi anh hudng. Vi vay viéc chuyén toan bo chit vé chix thuong
Ia hop ly cho hé thong phén tich va du doan.

e Chuyén dang tir rd nghia: viéc chuyén dang tir rd nghia 1a can thiét cho budc tién xu ly
dit liéu. Cac binh luan trén Foody do ngudi dung binh luan tiéng Viét nén viéc viét tat hoic sai
chinh ta. Chang han tir ko ngon (khdng ngon), vs (vé&i), 15k (15000) ... hay dir liéu khong dong
bo, khdng chuan hda. Viéc nay s& anh huong gay nhiéu két qua phan tich. Trong qua trinh huan
luyén cta hoc may, dir liéu dua vao 1a “khong ngon”, nhung khi dy doan du liéu dau ra, cum tir
“ko ngon” khong xuat hién trong qua trinh huan luyén, vi vay s& kho thé nhan dién cam x(c va du
doan két qua duoc.

e X6a dong dir liéu: tap dir liéu thu vé s& c6 nhiéu dir liéu bi tréng, dit lidu trong khong c6
y nghia trong qua trinh phan tich, gay ton b nho luu trir.

3.4. Gan nhan dir li¢u

Dé thuc hién qua trinh gan nhan dit liéu trudc khi dua vao huan luyén, nghién ctru ap dung
phuong phap phan loai cam xuc theo diém s6 danh gia (Rating) cua khach hang (Liu, 2017) de
phan chia tap dir li¢u da thu thap dugc thanh 2 bo dir li¢u dugc gén nhan theo quy tic sau:

Rate <= 5: binh luén nao danh gi4 dudi 5 sao s€ dugc dan nhan 1a ti€u cuc (negative).
Rate > 5: binh luan nao danh gia trén 5 sao s€ dugc déan nhan 1a tich cuc (positive).

Két qua gan nhén cho thiy, chiém da sb dit liéu 14 cac binh luan tich cuc 70% so v&i tong
binh ludn, binh luan tiéu cyc chiém 30% tong binh luan.

3.5. Phwong phdp biéu dién vin bin

Trong hoc may, mdy tinh khong thé hiéu truc tiép ngon ngir tu nhién ma chi hiéu dugc
ngon ngir khi chung duoc biéu dién dudi dang khong gian vector. Cac chiéu thudc tinh dau vao sé
duoc biéu dién dudi dang ma tran vector, c6 nhiéu phuong phap dé biéu dién vin ban sang dang
ma tran vector chang han: cach truyén thong nhu mé hinh Bag of N-grams, mé hinh TF-IDF, mo
hinh chu dé hay cac cach cai tién nhu cac mé hinh Word2Vec, GloVe, FastTex (Sarkar, 2019).
Trong nghién ciru nay, chiing toi 4p dung hai phuong phéap la Bag of N-grams va TF-IDF dé thir
nghiém mé hinh va biéu dién dir liéu.

Phwo’ng phap Bag of word (BoW): mod hinh BoW chi tap hop tat ca cac tir dang mot tir
duy nhat, khong chtra cic cum tir gdm nhiéu tir ghép lai. M6 hinh Bag of N-Grams s& giai quyét
van dé nay. Bag of N-grams s& thanh 1ap mot tap hop cic cum tir gdm n-tir ghép lai v6i nhau tiy
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thudc vao nhu cau. Vi du, xem xét ba binh luan sau day “d6 an ngon qua”, “phuc vu qua t&”, “dd

an khong ngon”.

an ngon qua

(=T
Q-

Hinh 3. So d6 cau thanh c4c n-grams

Binh luan 1: c6 tap tu
dd an an ngon ngon qua
Binh luén 2: c6 tap tu
phuc vu vu qua qua t¢
Binh luan 3: c6 tap tu
dd an an khong khdng ngon

CAc tir nao traing lp thi minh chi ldy mot tir, sau d6 sip xép theo thi tu bang chir céi, ta cd
ma tran:

m thudc tinh
—_— o — — IS
inngon ankhéng ddin khéngngon ngonqui phucvue  quaté
1 1 0 1 0 1 0 1
nbinh luan 2 0 0 0 0 0 1 1
3 0 1 1 1 0 0 0

Hinh 4. Ma tran tr theo md hinh Bag-of-word

Phwong phdp TF-1DF: mo hinh Bag of Word n-grams gip mot vai van dé ddi véi tap dir
lidu 16m, d6 1a cac tir c6 tin suat xuat hién nhiéu & da s6 cac doan vin ban, nhu:ng khong c6 y nghia
phan loai, vi du nhu céc tr “nay”, “do”, “rét “clra hang , ... Khi d6 chi s6 TF-IDF s€ dugc dung

dé tinh toan va phat hién cac tir ¢6 trong sd cao va thap.

Budc 1: Tinh TF theo cong thire

df (d, 1) )

Dl

TF(t,d) =
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Buéc 2: Tinh IDF theo cong thic

_.__|p|
IDF(t.D) —lngm (6)

Buéc 3: Tinh TF-IDF theo céng thirc

TF —IDF(t.d.D)=tf(t.d) % (1)
O day:
« |D| 12 s6 lwong cac vin ban trong tap ng liéu;
o df(d,t) 12 s lugng cac vin ban ma tir t xuat hién;
« tf(t,d) 1a tn suit cac tir xuat hién trong mot vin ban.
Phan bé dir liéu theo thuit toan Bow

Phan bé dir liéu theo thuat toan Bag of n-grams
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Hinh 5. Phan b dit liéu theo Bow

Truéc tién, thuat toan BoW biéu dién gia tri caa cac thuoc tinh bang gia tri 1 va 0. Tur
khdng gian nhiéu chiéu ta chuyén ddi thanh khéng gian 2 chiéu thi cac gia tri s& phan b doc theo
truc y, gia tri 0 cua truc x ¢ dinh va gia tri cua truc y sé& bién thién. Dit liéu phan bo theo mét
duong thang nhu Hinh 5 s& khd cho viéc phan loai dit liéu vi vay nghién cau tiép tuc thuc hién
phan bé dit liéu theo TF-IDF.
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Phan bé di ligu theo Phuwong phdp TF-1DF

Phan bé dir liéu theo thuat toan TF-IDF
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Hinh 6. Phan b6 dit liéu theo TF-IDF

Thuat toan TF-IDF khdng biéu dién gia tri cua c4c thudc tinh bang gia tri 0 va 1 ma sé biéu
dién voi gia tri trong s6 TF-IDF d tinh. Chinh vi vay khi biéu dién trén d6 thi giam tir nhiéu chiéu
sang 2 chiéu, cac gia tri caa dir liéu phan bo phu thude ca hai chiéu, khi tryc x tang thay doi thi
ciing kéo theo gia tri truc y thay d6i. Do vay dir liéu phan bo roi rac va tach biét hon, viéc nay gidp

qué trinh phan loai s& dé dang hon.

3.6. Dung Google API dé xdc dinh tea d¢ cac cira hang

Dung Google Map API d¢ Iy toa do cac ctra hang, ang dung hién thi vi tri céc cira hang
I&n ban d6 dé nhin thay tong quan vé sy phan bo dir liéu & cac vi tri quan phuong. Pang ky tai
khoan google map API d¢ lay ma truy cap, ma nay dai dién cho duy nhat mét tai khoan.

Két qua thu duoc 12 toa do (kinh dd, vi do) cua ting vi tri cac cira hang. Hinh 7 12 két qua
xac dinh toa d¢ cac cura hang. Két qua nay s€ dugc ap dung dé hién thi vi tri cac ctra hang trén ban

dd, bao cao dé thé hién phan bo cac cira hang theo cam xuc.

| Store l Address

latitud Jlnngitudel

[*Three O'clock”, ‘Coffee & Tea', 'NguyEn Thi Minh Kha il ['a62 Ngwén ThiMinh Khai', ' P. 2, " Quén 3", "TP. HCM] 10.76791 106.6836
['lollibee’, "Hoa 5] ['Ting 2', ' Coopmart Rach MiBu', ' 48 Hoa St¥, ' P. 7', " Qudn Phi Nhudn', ' TP, HCM] 10.79885 106.6893
['Hebe Tea & Coffee’, "Sur Van Hanh'] ['345 Sur Van Hanh', ' Quan 10°, ' TP, HCM') 10.77004 106.6704
['Hot & Cold', "Tra Slra & Xién Que', 'Vincom Thi Béc’]  [Tang5, ' Quay 3, ' Tang L3', ' Vincom Thl Dae', ' 216 V& Win Mgan', ' P. Binh Tho', ' Quin Thi B’ " TP HCY  10.8501 106.7651
['Hot & Cold', "Tra Sira & Xién Que', 'Hiu Giang'] ['64 Hiu Giang", ' P. &', ' Quédn 6, ' TP, HCM'] 10.74362  106.647
['Hot & Cold", 'Tré Sira & Xién Que', "Vincom Thi Birc']  [Tang5'," Quay 3, ' Tang L3", ' Vincom Thi Birc', ' 216 V& Van Ngan', ' P. Binh Tho', "Quén Thi Dire',"TP. HCJ  10.8501 106.7651
["Tra Sira GemTea House', '323 L& Vin Khuang'] ['323 L& Vin Khwong', ' P. Hiép Thanh', ' Quan 12', " TP. HCM'] 10.88917 106.6472
['Pizza Hut', "Vi& Vin Ngan'] ['24 V& Vin Ngan', ' Quan Thi Burc', " TP, HCM'] 10.85108 106.7564
["Tra Sira Quyén'] ['48 L& Lo, ' P. &', ' Quin Go VEp', ' TP, HCM') 10.82067 106.6871
['Chewy Chewy', ‘Cafe & Banh', Trin Hung Bao'] [34 Tran Hung Dac', ' P. Pham Ngli Lio', " Quan 1', " TP. HCM'] 10.76716 106.6944
['Bacz Dimsum Restaurant’, The Garden Mall’) ['Tang Trét', " Tang Trét The Garden Mall', ' 190 Hong Bang', ' P. 12, " Quan 5', ' TP. HOM'] 10.75458 106.6571
["Tra Sil¥a & Xign Que Bo M3p'] ['29 Huynh Tinh C4a', ' P. 8'," Quan 3', " TP, HCM'] 10.78878 106.6879
["TuyEt NRiét DG, 'Wilk Tea & Coffee’, "Kém Chidu'] ['24 X6m Chigu", ' P. 13, ' Quan 4', " TP, HCM'] 10.7558 106.7116
['Pizza Hut', "Truong Binh') ['61 Trutomg Binh’, ' Quian 3', ' TP. HCM'] 10.7765 106.6304
[Tré Sita A Little'] ['98F L& Lai’, ' P. B&n Thanh',' Quan 1', " TP. HCM'] 10.76993 106.6932
["fouth House Coffee’, 'Nguy&n Vin Nghi'] ['29 Nguy&n Van Nghi', ' P. 4", " Quén Go Vip', ' TP. HCM') 10.76791 106.6836
["Tré i Cudc S8ng DE Dang', 'Nguyén Tri Phuong'] ['323 Nguyén Tri Phwong', ' P. 5', ' Quén 107, ' TP, HCM'] 10.79885 106.6893
["Tra Si¥a Hoa Huwdng Duong’, "Nguyen Tri Phuong'] ['339 Nguyén Tri Phugng', ' Quan 10°, " TP, HCM'] 10.77004 1066704
["Tra Sita Cudc S6ng D Ding’, 'Bau Cat'] ['154 Bau Cat', ' P, 14/, "Qudn Tan Binh", ' TP, HOM'] 10.3501 106.7651
["Tra Si¥a Tran Chau Hong Kong', 'Tran Phi'] ['354 Trdn Phi (Ngd 4 Nguyén Tri Phsong)’, ' P. 7', " Quan 5, ' TP, HOM'] 10.74962  106.647

Hinh 7. Két qua xac dinh toa d6 cua hang
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4. Két qua thuc nghiém
4.1. Danh gia mo hinh
Tap dit liéu da duoc huan luyén bang md hinh hoc may, sir dung céc thuét toan gom:
Decision Tree, Naive Bayes, hoi quy Logistic. Vi két qua danh gia mo hinh, xac suat du doan
nhu Bang 1, nhan xét cu thé nhu sau:
2%Precision®Becall

F_score= —
Precision+Recall

(8)

e True Positive (TP): tdng s6 lugng tich cuc du doan DPUNG vdi s6 lugng tich cuc thuc té;
« False Positive (FP): tong s6 luong tich cuc du doan SAI véi sé luong tich cuc thuc té;

e True Negative (FN): tong s6 lugng tidu cuc dy doan DPUNG vai 6 lugng tiéu cuc thyc té;
« False Negative (FN): tong sb luong tiéu cuc dyu doan SAI véi sb luong tiéu cuc thuc té.

Accuracy: do chinh xac trung binh céc thuat toan, 1a ty 18 gitra két qua du doan véi dit liéu
thuc té. Cay quyét dinh va Hoi quy Logistic du doan 90%, nghia 1a trong 100 dit liéu du doan thi
hai mé hinh nay du doan dung 90 dir li¢u so véi ké qua thyc te.

Precision: dugc dinh nghia 13 s6 luong du doan dugc thyc hién chinh xac hoac cd lién
quan trong sb tat ca cac du doan dua trén 16p tich cuc. Thuat toan Cay quyét dinh c6 d6 chinh xéac
14 90,075 % d6i vai du doan tich cure, c¢6 nghia 1a trong 100 dir ligu tich cuc thyc té thi mé hinh duy
doan dang 90,075 dir liéu tich cuc.

Recall: chi sé thé hién trong tat ca cac truong hop Positive, bao nhiéu truong hop da duoc
du doan chinh xac. Recall ciia Cay quyét dinh 1a 94.996% nghia 1a trong 100 du doan tich cuc thi
c6 khoang 94.996 dy doan la dang.

F_score: c6 mot sé truong hop ching téi mudn ti wu héa can bang ca do chinh xac va thu
hoi. Biém F1 1a gié tri trung binh hai hoa ciia do chinh xéac va thu hdi va gitp chdng t6i tdi wu hoa
mot bo phan loai cho do chinh xé&c can bang va hiéu suat thu hoi.

Thoi gian huan luyén va dy doan lau nhat Ia thuat toan cay quyét dinh (huan luyén 48.3s
va dy doan 328 ms), thoi gian du doan nhanh nhat Ia hoi quy Logistic, thoi gian huan luyén nhanh
nhét 12 Naive Bayes bai vi thuat toan nay chay dua trén ly thuyét cac bién dit liéu doc 1ap véi nhau.
Do chinh xé&c cao nhat 12 90% cua thuat toan hoi quy Logistic, thap nhit 1a Naive Bayes véi 78%.
Nhu vay c6 thé thiy Hoi quy Logistic Ia thuat toan tét hon so vai cac thuat toan con lai khi xét
tong thé vé toc do thuc thi va do chinh xéc.

Bang 1.
Két qua danh gid mo6 hinh

) Decision Tree Naive Bayes Hoi quy Logistic
Thuat toan — . — , — .
’ Positive Negative Positive Negative Positive Negative
Precision 90.075 84.312 77.125 98.868 88.635 92.587
Recall 94.996 71.982 99.911 20.681 98.085 67.392
F_score 92.471 77.661 87.502 34.207 93.085 78.006
Accuracy 89% 78% 90%
Thoi gian huan luyén 48.3s 96.3 ms 1.79 s
Thoi gian du doan 328 ms 24.4 ms 11 ms




Nguyén b. L. B?lng va cong su. 7ap chi Khoa hoc BPai hoc MJ Thanh pho“Hé Chi Minh, 16(1), 64-78 75

4.2. Truc quan hoa két qud khai pha y kién

Sau khi thuc thi mé hinh, nham d& dang theo d&i va ra quyét dinh, két qua thuc nghiém
duogc nghién cau tiep tuc truc quan hoa trén cac bao cao thong minh. Hinh 7, 8 trinh bay két qua
duoc phan tich va truc quan.

BAO CAO THONG KE THEO QUAN . 48 z) Thiw A i =
Trung binh danh gia

Tong s6 binh luédn

Quén Két qud
W Negative
M Positive

S8 lwgng clra hang

Measure Names

Avg. Location

Trung binh dénh gia theo tiéu chi

Qudn

7.074 7188 7076 7131 7239 7302 7472 7.525 7485 76777819
. - . . s : ; 27.255

M—
6.598 6472 P 6749 7135

Gidtri %

5963 6012 6251 629 622

~

23007,

/
o 1.0001.000

Hinh 8. Béo céo thng ké theo quan

Béo cdo thong ké theo quan thé hién cac sb liéu tong quan & mdi quan trong tat ca cac nim
tir 2012 dén nay. Béo céo bao gom sb luong cira hang mdi quan, tong cac binh luan caa khach
hang & ting quan, ty 1é danh gia trung binh theo cac tiéu chi (dia diém, dich vu, chat lwong, gia ca
va khong gian), cudi cuing la chi s danh gia chung ctia ngudi ding theo quan.

Biéu do Trung binh danh gia: thé hién diém d4nh gia trung binh cua tat ca cac cira hang
tung quan.

Biéu do Sé lwong cira hang: thé hién tong sé lwong quén cua ting quan, hinh tron cang Ion
chtrng to so lugng cang nhicu.

Biéu d6 Tong sb binh luan: tinh téng luot binh luan caa khach hang trén mot quan.

Biéu d6 Trung binh d4nh gi4 theo tidu chi: thé hién diém d4nh gia theo dia diém, dich vy,
chat lugng, gia ca va khdng gian cua tat ca cac ctra hang tirng quan

Phan tich: Nhin vao biéu d6 Trung binh danh gia ta d& dang nhan thay ty & danh gia cua
céc quan. Biéu d6 S6 lwong ctra hang két hop vai cac s6 liéu danh gia diém vé dich vu cua biéu d6
Trung binh danh gia theo tiéu chi gitip ngudi quan ly ¢6 thé suy luan cac diém manh yéu vé vi tri,
gia ca, chat lwong dich vy, phuc vu ciing nhu khong gian quan. Nhu vay cac doanh nghiép c6 thé
xem xét két qua nay nham cai thién dich vu dé nham nang cao loi thé canh tranh.
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Hinh 9. Bao céo Théng ké theo ctra hang

Béo c4o thong ké theo ctra hang thé hién céc s6 liéu chi tiét dén tirng quén, bao céo nay s&
gip doanh nghiép sé& xac dinh duoc cu thé cac quan ddi thi, cac danh gia cta khach hang dbi voi
quan d6, xac dinh vi tri va cac quéan xung quanh, ngoai ra bao cao con thé hién thir ty cac ctra hang
duoc yéu thich nhat.

Biéu d6 Thdng ké tirng ctra hang: thé hién théng tin méi quan, mdi phudng s& ¢6 cac quan
nao, tén gi va diém danh gia la bao nhiéu.

Biéu d6 Pinh vi cira hang: biéu dién vi tri cac cira hang 1én ban o, phan loai theo két qua
tich cuc hay tiéu cuc.

Biéu d S& ngudi binh luan: tong s6 ngudi binh luan cia phuong, xac dinh dugc phuong
d6 c6 bao nhiéu binh luan tot, bao nhiéu binh luan xau.

Biéu d6 Top cira hang nhiéu binh luan tét: hién thi tén cac quan cé luot binh luan tét cao
nhat.

Phan tich: Biéu do Top cira hang nhan nhiéu binh luan tét thé hién rang ¢ quan Tan Binh
c4c clra hang nhur Royaltea, TocoToco, Bobapop, ... duoc nhiéu khach hang binh luan tich cuc
hon so véi cac cira hang khac. Két hop cac sb liéu cia biéu d6 S6 nguoi binh luan va Thong ké
tirng cira hang thi doanh nghiép s& c6 goc nhin tong quan vé danh gia ting cira hang, cu thé doanh
nghiép sé& biét dugc & mdi quan thi phudng nao cé nhidu quan duge dénh gia cao. Ngoai ra biéu
dd Pinh vi ctra hang thé hién phan bo danh gia tiéu cuc hay tich cuc truc quan hoa trén ban do,
gitp doanh nghiép dé dang xac dinh cac khu vuc nhiéu tich cuc hoic tiéu cuc.

5. Két luan va huéng phat trién

Trong nghién ctru nay, ching t6i da hoan thanh mot giai phap tng dung trong phan tich
ngén ngt tu nhién, cu thé la phan tich cam xdc khach hang dwa trén binh luan dugc dang tai trén
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trang web Foody.vn. Giai phap duoc thuc hién trén nhiéu thuét toan dé so sanh duogc cac wu va
khuyét diém caa md hinh, va chon ra md hinh tt nhit thong qua d6 do F-Score. Dic biét tao ra
cac béo céo truc quan phuc vu nhu cau ra quyét dinh caa cac doanh nghiép. Giai quyét duoc bai
toan trong thoi ky bung né dir liéu d6 1a cung cap cac thong tin trai nghiém khach hang ¢ cac dia
diém. Tir d6 doanh nghiép trong linh vuc dd in thic udng sé c6 chién lugc dé phat trién dich vu
san pham tét hon nham thu hat va gitr chan khach hang tét hon. Ngoai ra nghién ctru sé 14 tién dé
cho céc wng dung phan tich dit liéu, st dung giai phap nay dé tich hop vao cac ung dung véi muc
dich khao sat cam x(c trai nghiém khach hang ddi vai tat ca san pham dich vy khac nhau.

Trong céc nghién ciu tiép theo, ching téi s& mé rong bang cach cai dat hé théng dé tu
d6ng cap nhat di liéu. Dit liéu s& ty trich xuét dix liéu tir trén website va loai bo dit liéu tring lap
truée khi luu vao co s dir liéu. Thu thap dit liéu nhiéu hon nita tir nhiéu nguon, va phét trién
nghién ciru theo hudng phan tich dit liéu 16n (Bigdata). Ung dung trién khai cac bao cao phan tich
y kién nguoi dung trén website, dac biét Ia trén thiét bi di dong, gitp doanh nghiép tién loi hon
trong viéc xem bao céo va ra quyét dinh tt hon.
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