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Analyzing customer needs through social media is a crucial approach to
capturing customer feedback on services or products. This process
enables companies to develop strategies for improving product
offerings, thereby enhancing service quality and business performance.
In this study, we collected comment data from the VNPT fanpage,
labeled and processed it, and created an experimental dataset
comprising over 5,000 sentences. A customer needs analysis model
leveraging natural language processing techniques was proposed, based
on Facebook's FastText classification method. Additionally,
experiments were conducted using other machine learning methods,
including Naive Bayes and Support Vector Machine. The experimental
results on the constructed dataset revealed that the proposed model
utilizing FastText outperformed others, achieving an accuracy rate
exceeding 90%. These findings establish a foundation for future
research on expanding datasets in this domain and extending customer
sentiment analysis to support corporate business strategies effectively.
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Xt ly ng6én ngilr ty nhién
Phan tich nhu cau

Phan tich cam xuc

Mang xa hoi
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Phan tich nhu cau khach hang qua mang xa hoi 1a mét trong nhiing
kénh quan trong dé nim bt duoc ¥ kién phan hdi cua khach hang vé
dich vu hoac san pham duoc cung cap. Tir d6 gitp cac cong ty co chién
lugc didu chinh san pham nhim nang cao chat luong dich vu va hiéu
qua kinh doanh. Trong nghién ctru nay, ching toi thu thap dir liéu binh
luan tir fanpage ciia VNPT, sau d6 gan nhén, huan luyén va tao tap dir
liéu thyc nghiém (datasets) hon 5.000 cau. M9t mo hinh phén tich nhu
cau khach hang sir dung cac ky thuat xir Iy ngon ngit ty nhién dugc dé
XUit dya trén phuong phap phan loai FastText cia Facebook. Nghién
clru nay ciing tién hanh thyc nghiém sir dung cac phuong phap may hoc
khac 1a NaiveBayes va Support Vector Machine. Két qua thuc nghiém
danh gia mé hinh trén datasets da xay dung cho thiy mé hinh dé xuét str
dung FastText cho két qua tét hon v&i d6 chinh xéac trén 90%. Két qua
nghién ciru ndy ciing 1 co sé cho cac nghién ctu tiép theo vé mé rong
xdy dung datasets cho linh vuc nghién cru ndy va mo rong bai toan
phan tich cam xtic khach hang nham phuc vu chién lugc kinh doanh cia
cong ty.
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1. Gi6i thiéu

Mang x3 hoi 1a noi mang moi ngudi dén voi nhau dé tro chuyén, chia sé y tudng, so thich va
két ndi v6i nhau qua phuong tién truyén thong xa hoi [1]. Khong chi vdy, mang xi hoi con 1a
“manh dat vang” cho kinh doanh online, hd trg tim kiém khach hang, twong tac, quang céo, xay
dung thwong hiéu doanh nghiép hodc xay dung thuong hiéu ca nhan. Mang xa hoi ¢ ban chat
cua hoat dong xa hoi, & day, nguoi su dung co thé dua ra nhitng binh luan, nhan xét va danh gia
ciia minh mdt cach vo tu vé cac san pham hay dich vu ho da va dang sir dung. Do do, thong tin tir
mang xi hoi rat c6 y nghia cho cc cong ty, nha cung cip,... ngudi di tao san pham, dich vu néu
ho ¢6 chién lugc thu thap thong tin phan h01 clia nguoi dung hop 1y dé tir d6 didu chinh san
pham, dich vu cia minh nham dap mg nhu cau nguoi ding.

Tri tu¢ nhan tao (Al) néi chung va cong nghé xtr Iy ngdn ngli tu nhi€n nodi riéng dang trd
thanh mot phan cdt 18i cia nganh coéng nghé dé gitp cac doanh nghiép phan tich nham dwa ra cac
quyét dinh kinh doanh dting dén; han ché cac sai 1am do phan doan chu quan nham tao ra cic san
pham va dich vu sang tao, dap Ung nhu ciu ngudi sir dung, gop phan gia ting doanh s6 kinh
doanh cua doanh nghiép [2]. Tuy nhién, viéc sir dung Al va cac ky thuat xir Iy ngdn ngir ty nhién
dé phan tich nhu cau nguoi sir dung cac dich vu van con khiém ton Hau hét cac doanh nghiép chi
tap trung vao nghién ctru linh vuc kinh doanh hep cua ho va mdi nganh lai c6 dac diém va dac
trung san pham riéng.

Chung t6i da sir dung cbng tim kiém vé co s dir lidu cong bd khoa hoc va cong nghé Viét
Nam (https://db0.vista.gov.vn/) dé tim kiém cac cong bd cua Viét Nam lién quan dén chi dé
nghién ctru vé phan tich nhu ciu sir dung dich vu vién thong tir cac binh luan trén mang xa hoi
ctia Vinaphone. Két qua cho thiy chua c6 cong bd vé linh vuc hep nay.

Hon nira, cac ky thuat dugc sir dung dé gidi quyét bai toan phén tich cam xuc - phan tich nhu
ciu dang dugc dau tu nghién ctru rat manh. Két qua danh gia tong quan chi ra rang, phuong phap
FastText cua Facebook [3] 1a mdt tiép can ma nguén mo kha méi va cé tiém ning sir dung dé giai
quyet bai toan dang dit ra. FastText duoc thiét ké dé nhanh chong huan luyén va du doan, khong
yéu cau tai nguyén tinh toan cao, nén phu hop cho cac @ng dung can xir Iy nhanh va trién khai
thuc té trén cac hé théng co tai nguyén han ché. Trong khi do, cac giai phap khac nhu
BERT/PhoBERT, LSTM khéng c¢6 duoc nhiing dic diém nay. Do dé, ap dung coéng nghé nay dé
giai quyét bai toan phan tich nhu ciu sir dung dich vu vién thong tir cac binh luan trén mang xa
hoi ctia Vinaphone 12 mot linh vuc ¢6 tinh ing dung cao, rat can dé dau tur nghién ciru diing mic.

Thuc viy, Al va xtt Iy ngdn ngit ty nhién 1a mot hudng nghién ctru dang phat trién va c6 nhidu
mg dung quan trong [4]. Tuy nhién, linh virc nay van dang ton tai nhitng van d& hoc biia ma may
tinh kho c6 thé thay thé hoan toan con nguoi. Trong nhitng bai toan dang duoc dit ra cho cac nha
nghién ciru, c6 bai toan phan tich cam xac va phan tich nhu cau.

Theo Tang va cong su [5], phan tich cam xtic bao gdm hai dang phan 16p: phan 16p quan diém
nhi phan va phan 16p quan diém da 16p. Cho mét tip van ban can dénh gia D = {d;,d,, ... ,d,},
trong d6 dj 1a van ban con thtr i, i = 1... n va mdt tap danh gia dugc xac dinh trude C = {tich cyc
(positive), ti€u cuc (negative)}. Phén 16p quan diém nhi phan 1a phan loai mdi tai liéu d; € D vao
mot trong hai 16p: tich cuc va tiéu cuc. Néu d; thude 16p tich cuc c6 nghia la tai liéu d; thé hién
quan diém tich cuyc. Nguoc lai, d; thude tiéu cyc co nghia tai liéu d; thé hién quan diém tiéu cuyc.
Phén 16p quan diém da 16p, ki hiéu C*, thiét 1ap tdp C* = {tich cuc manh (strong positive), tich
cuc (posmve) trung 1ap (neutral), ti€u cuc (negative), ti€éu cuc manh (negative strong)} va phéan
loai moi di € D vao mét trong cac 16p trong C*. Co6 kha nhiéu cach tiép cén cho bai toan phan
tich cam xuc. Phan tich cam xuc c6 thé dya vao cym tur thé hién quan diém thong qua phuong
phap phén tich va gan nhan tir loai duoc dé xuét bai Turney [6]. Phuong phap nay dugc thuc hién
theo 2 budc. Budc 1 trich chon ra cidc cum tur chira tinh tr hay trang tir. Budc 2 xac dinh xu
huéng quan diém ciia cum tir thu duge dua trén d6 do PMI (pointwise mutual information) theo
cong thuc:
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PMI( term 4, term ;) = log, (w) (D)

Pr(term 1)Pr(term 3)

Trong do:

Pr(term; A term,): x4c suat dong xuat hién ctia tir term; va tir term,. Pr(termy,), Pr(term,): xac
suat ma termy, term, xuat hién khi thong ké chiing riéng r&.

Phén tich cam xuc ciing c6 thé duoc thuc hién dwa vao phuong phap phan 16p vin ban bang
cac ki thudt may hoc nhu Bayesian, SVM (Support vector machine), KNN (k-nearest
neighbor),... Cach tiép can nay duoc Pang va Le [7] 4p dung dé danh gia nguoi xem phim thanh
hai 16p tich cuc va tiéu cuc cho két qua thuc nghiém tét v6i d chinh xac 81%.

Phan tich cam xuc ciing co thé dua vao ham tinh diém sb duoc dua ra bai Dave va cong su [8]
thong qua hai budc. Bude 1 tinh diém cac tir trong vin ban cua tap dit liéu theo biéu thuc (2):

Pr(t;IC)-Pr(t;IC’
score(t;) = Priti:c;wriri:c’g )

Trong do:

t; 1a tir can dugc tinh diém.

C 1a mét 16p quan diém; C’ 1a 16p phan bu ciia C hoic (not C).

Pr(t|C): x4c suat t xuat hién ¢ 16p C, duogc tinh bang sb 1an xuét hién cia t trong 16p C. Piém
s6 dugc chudn hoa trong khoang [-1, 1].

Budc 2, mdt van ban méi d; = t3... t, s€ dugce phan 16p theo cong thie (3):

ClaSS(d ) — { eval (dl) >0 (3)

) C' otherwise

Vol eval(d;) = ¥; Score (t;)

Phén tich cam xitc dya trén phuong phap may hoc dang thu hat nhiéu nha nghién ctru quan
tam. Dién hinh nhu cic nghién ciru nén tang cta Tang va cong sy [5], Pang va Lee [7], Taboada
[9], Beineke va cong su [10], Matsumoto va cong su [11]. Cac két qua thuc nghiém tir nhiing
phuong phap tiép can nay da ching t6 c6 do tin ciy khé cao.

Bén canh cac phuong phép duogc sir dung phan loai vin ban bang cac ky thuat may hoc nhu
Bayesian, SVM hay KNN,..., phuong phap FastText cia Facebook [3] 1& mot tiép can ma ngudn
m¢é kha méi dugce dung dé phan loai van ban. Tuy nhién, st dung t1ep can FastText dé phan loai
van ban tiéng Viét van chua dugc nghién ctru mot cach thau dao. Pic biét, ing dung FastText
vao bai toan phan tich nhu cau sir dung dich vu VNPT thong qua binh luan bang tiéng Viét trén
mang xa hoi qua trang Fanpage cta Vinaphone vé cac dich vu Internet, di dong va truyén hinh s6
can duoc dau tu nghién ciru. Dya vao tiép can nay, chiing toi dé xuat giai phap o ndi dung tiép
theo dé giai quyét bai toan duoc dit ra. Két qua thuc nghiém chung to dwoc giai phap dé xuat
mang lai hi€u qua t6t va duoc chira & phén thuc nghiém.

2. Phwong phap nghién ciru

Phan tich cam xtc (Sentiment analysis) dé khai thac quan diém 1a mot qui trinh nghién ctru rat
phirc tap, dugc nghién ciru trén nhiéu khia canh khac nhau. O Viét Nam, khai pha quan diém trén
mang xa hoi dugc coi la mét linh vuc méi, nhan duoc nhiéu su quan tam trong nhiing nam gﬁn
day va chi méi dat duoc mot s6 két qua bude dau. Cu thé, két qua tim kiém trén co so dit liéu
cong b khoa hoc va cong ngh¢ Viét Nam (https://db0.vista.gov.vn/) cho thdy cac cong b6 chi
yéu la kham pha vé cong nghé phan tich cam xuc, cac cong bd vé khai phé quan diém de giai
quyét cac bai toan chuyén nganh con rat khiém ton. Khai thac quan diém co vai trd rat quan
trong, giip cac cong ty, t6 chuc hay ca nhan biét duoc ¥ kién, quan diém ciia mot bo phén ngudi
quan tim vé van dé ctia minh dang trién khai. Xuat phét tir nhu cdu nay, chang to6i dé xuat mo
hinh phéan tich va danh gia cac binh luan trén mang xa hi Facebook, tai fanpage cua Vinaphone
nham phan loai cac binh luan ctia khach hang theo nhu cau sir dung cac dich vu vé Internet, di
dong va truyén hinh sd. Tir d6, ching t6i phan tich va dua ra cac chién lugc ban hang, chinh sach
chiam soc khach hang phu hop véi timg ddi tugng khach hang. M6 hinh hé théng dé xuét & Hinh
1 duge mé ta qua bdn budce nhu sau:
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Budc 1: Thu thép binh luén tai fanpage cuia VNPT Vinaphone
(https://www.facebook.com/vinaphonefan).

Budc 2: Tién xu ly dit liéu

Budc 3: Huan luyén va phan 16p cau binh luan

Budc 4: Thir nghiém va danh gia két qua

Thu thap binh ludn Tién xir Iy diF liéu Huan luyén Thw nghiem va
va phan lop danh gia ket qua

Hinh 1. M6 hinh khai théc nhu cau cia cdc binh ludn trén mang xa hoi
2.1. Thu thap binh ludn

Module thyc hién hai qua trinh thu thap dir liéu va rat trich binh luan duwoc mé ta ¢ Hinh 2.
Hinh 2 thé hién 5 budc cua qua trinh truy cép, thu thap, quét va tién hanh loc cac binh luan trén
fanpage Vinaphone. Két qua thu thap dugc hon 5.000 cdu binh ludn tao co s dit lidu cho quéa
trinh nghién cuu.

1. Truy cap Fanpage
Vinaphone

Selenium

2. L&y link t&t c& bai dang

Lap lai /
3. Truy cap bai dang

Lap lai

4. Quét cac binh luan

Beautiful Soup

Fy

5. Lwu cac binh ludn

Hinh 2. Cdc budc thu thdp binh lugn

Khoi dau, chung toi sir dung thu vién Beautiful Soup va Selenium trén ngdn ngit Python dé
crawler (crawler 1a phan mém c6 kha nang ty dong lay dir liéu nhu anh, text,... trén WWW) dit
liéu HTML trén website. Ma HTML dugc phan tich cau tric DOM3, theo cac luat quy dinh san,
crawler s€ xac dinh vung dir li€u can boc tach: lién két tuong tu, thong tin binh luan can thu thap.
Céc lién két dugc chon loc va luu trit trong mot hang doi URL. Bé rit trich dung muc tiéu bai
viét, cac lién két hodc tiéu dé bai viét duoc loc lai theo tir khoéa img véi san pham can thu thap.
Qua trinh nay dugc lap lai cho t6i khi khong con lién két nao trong hang doi hodc du s6 lugng
can thiét.

2.2. Tién xir Iy div liéu

Dit liéu sau khi rat trich duoc tién xir Iy dé co duoc mot tap dir liéu rd rang, khong trung 1ap, loai
b6 céc lién két, trich dan trong binh luan. Module tién xtr 1y nay rat quan trong, boi 1& lam giam nhiéu
va sy nhap nhang cho chuong trinh, ciing nhur qua trinh thyc thi, thuc nghiém chuong trinh.

- X6a céc biéu tuong cam xic, ki tu dic biét: Trong pham vi bai bao nay, viéc xir Iy cac ky tu
dic biét va cac biéu twong cam xuc chwa mang y nghia phan loai, mit khac s& giy nhiéu trong
qua trinh phén tich.

- Chuyén dang tir rd nghia: Nguoi st dung thuong ¢ thoi quen viét tit, viét cac ky hi¢u thay
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cho tir rd nghia. Chang han tir “C6 thé dung 4g ko” (“ko” c6 nghia 1a khong), vs (v6i)... hay dit
liéu khong dong bo, khong chudn hoa. Viéc nay s& anh huong gy nhifu két qua phan tich.

- X6a dong dir lidu: Tap dir liéu thu vé s& c6 nhiéu dir liéu bi tréng, dir liéu tréng khong co ¥
nghia trong qua trinh phan tich, gay ton bd nhé luu tri.

- Tién hanh gin nhén vao tao file dataset:

Tur tap dir lidu duge xu 1y va tach ra tir va céu, ching t61 gan nhan dé tao cac tap dic trung
theo cac loai nhu cau dé phuc vu cho viéc phéan loai va gan nhan cua cau. Chung t61 phat trién
mdt module dua trén k¥ thuat NaiveBayes tir thu vién Scikit-learn ma nguon mo dé tién hanh
phén loai va gan nhan cho céac cau vdoi 6 chinh xac 85%.

Tap dir lidu sau khi thu thap va xir 1y s& duoc bién tap dé chuan bi cho qua trinh huin luyén.
Dit liéu duoc bién tap dudi dang:

__label INTERNET Téi can lp dat Internet tai Pong Ha, nhd tu van. _ label MOBILE
Xin hoi goi cude di dong c6 3g gid ré.  label MY TV MyTV c6 su dung dwoc cho 3 tivi
khong?

__label MOBILE Sim VNPT nhu nao moi dang ki dc goi cuoc do

_label MOBILE Ad kiém tra givip minh sé thué bao 0912 307 880 ding ky dwoc goi ndo
bén trén.

__label__MOBILE  Cho minh hoi 0911200234 dk 4g sao ak

_label INTERNET T vin givip minh géi Home TV vi.

2.3. Tdch tir tiéng Viét

Tach tir ¢6 thé noi 1a giai doan quan trong nhat, anh huong dén két qua cia mé hinh xir 1y.
Budc nay c6 nhiém vu xac dinh cac tir ¢6 trong van ban, két qua cua nd la mot tap cac tu riéng
biét. Hién tai c6 mot sd cong cu hd tro cho tach tir tiéng Viét nhu: M6 hinh tach tir béng WFST
[12]; cong cu JvnTextPro tach tir [13]; bo cong cu tach tir vnTokenizer [14].

Nghién ctru nay st dung tiép can thu vién Underthesea cia tac gia Vii Anh [15], 1& mdt bo
Toolkit ma ngudn mé hoan chinh, dé tich hop str dung trong mé hinh nghién ciru dé xuét.

2.4. Hudn luyén va phén lép

Phén hdi sau khi dugc thu thap s& phan thanh cac 16p khac nhau dé phuc vu viéc théng ké, tao
bao cdo. Phan 16p van ban 1a qua trinh gan nhan cac van ban ngdén ngir tu nhi€n mdt cach ty dong
vao mot hodc nhiéu 16p cho trude, “nhom” cac dbi tuong “gidng” nhau vao “mot 16p” dua trén
céc dic trung dit lidu cua chung. Hé théng danh gia phan 16p cac binh luan rut trich dugc thanh 3
nhom: “Nhu cau dich vu Internet”, “Nhu cau dich vu di dong” va “Nhu cau dich vu MyTV”
tuong tng la: “INTERNET”, “MOBILE”, “MYTV”.

Trong nghién ctru nay, ching toi phan 16p nhu cau dua trén cac tiép can SVM, NaiveBayes va
cong cu FastText ciia Facebook trén tap dit liéu hon 5.000 cau binh luan dé phan tich va danh gia
giai thuét toi wu dé st dung cho mé hinh dé xuét. Qua trinh huén luyén va phan 16p duogc thuc
hién theo mé hinh dugc dé xuét ¢ Hinh 3.

Pé thuc hién so dd ¢ Hinh 3, ching toi phat trién cac module twong tng sau:

Module 1 - tach tir: Vi module nay, thu vién Underthesea cua tac gia Vii Anh [15] dugc sur
dung dé tach tir. Tiép theo tién hanh vector hda van ban va trich xuét dic trung, chung t6i ding
Bag-of-words va sir dung Pineline dé chuén bi dir liéu mo hinh huén luyén.

Module 2 - hudn luyén mé hinh: Trong module nay, phuong phap xir Iy ngén ngit ty nhién
dua trén cong cu FastText dugc st dung dé huan luyén mo6 hinh trén dir liu tur dién da thu thap.
Chung t6i ciing st dung cac md hinh Support Vector Machines va NaiveBayes dé cai ddt phan
loai nhu ciu nhiam so sanh va danh gia két qua dat duoc.

Chung t6i Iya chon str dung FastText dé giai quyét bai toan dit ra vi FastText duoc thiét ké dé
nhanh chéng huan luyén va du doan, ngay ca trén cac tap dir liéu Ion. Khong yéu cau tai nguyén
tinh toan cao, nén phtt hop cho cac (ng dung can xir Iy nhanh va trién khai thuc té trén cac hé
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thdng co tai nguyén han ché. Ky thuat sir dung cac vector tir gitip phan loai van ban don gian va
hiéu qua, phu hop véi bai toan dt ra. Trong khi d6, BERT/PhoBERT yéu cAu GPU va tai nguyén
manh dé huan luyén va suy luan do kich thudc mo hinh 16n. Thoi gian dy doan thuong lau hon,
dac biét khi xur 1y luong 16n van ban. LSTM huan luyén 1au hon do tinh chat tuan ty cia mang
hoi tiép.

\T/

| Tach tir, vecitor hda van ban

l

| Huan luyén model |

i

| Phan Idp nhu cau |

Co =& Al li&u tri thirc

Hinh 3. So d6 hudn luyén co sé tri thire

Facebook FastText [16] 1a mot thu vién ma ngudén mé duge dung cho biéu dién tir hay nhung
tor (word embeddings) va phan 16p van ban. FastText dugc tao boi phong thi nghiém tri tué nhan
tao cia Facebook va hién tai dang dugc nghién ciru dé tng dung. M6 hinh trong d6 cho phép tao
cac thuat toan may hoc c6 giam sat va khong c6 giam sat dé co duoc biu dién vector cho céc tir.
FastText 1am viéc twong tu nhu Word2Vec nhung huin luyén bit dau ¢ murc ky tu thay vi tir voi
viée su dung Ngrams. FastText cong bd vao thang 8 nam 2016 va cung cip mi ngudén md cho
cong dong str dung véi mé hinh huin luyén trudc cho 294 ngdn ngit.

Module 3 - phan 16p: Tir dit lidu dd duoc huin luyén, tién hanh phan 16p dit liéu dau vao va
cho ra két qua vé nhu cau.

3. Két qua va ban ludn

Sau khi thu thap dir liéu trén mang x3 hoi théng qua fanpage cia VNPT, chiing t6i tién hanh
xtr Iy va thu thap dugc hon 5.000 cau binh luan vé cac nhu cdu cua nguoi dung, tdp nay duoc
dung cho md hinh, giai thuat phuc vu cho nghién ctru.

Chung t6i ding tap huin luyén gan nhan dit liéu cho 5040 cau, nhu mé ta & Bang 1. V& thir
nghiém, chung t6i chon 20% c4u ngau nhién tir dir liéu trén (1008 ciu) dé kiém thir cho cac thuat
toan danh gia voi mong mudn mang lai d6 tin cdy cho mo hinh da dé xuét.

Sau khi ching t6i tién hanh thyc nghiém trén mo hinh dé xuét, két qua danh gia va thir nghiém
ctia mo hinh dugc mo6 ta & Bang 2 va minh hoa ¢ Hinh 4.

Két qua thuc nghiém cac gidi thuat trén cling mot tap dit lidu cho thay:

- Giai thuat NaiveBayes c6 thoi gian huan luyén nhanh nhat, ding véi wu diém cua giai thuat
nay voi thoi gian 0,07s. Nhung két qua vé do chinh xéac cua giai thuat nay khong cao, chi dat mirc
83,4% véi do 1énh chuan kha 16n 16,6%.

- Giai thuat SVM cho thoi gian huén luyén cham hon giai thuit NaiveBayes (0,25s), tuy nhién
giai thuat nay lai dat dugc d¢ chinh xac cao hon, 1én dén 85,4% vé6i d6 1éch chuan 14,6%.

- Giai thuét FastText cho thoi gian huin luyén chdm nhat véi 0,95s, boi vi FastText biéu thi
mdi tir dudi dang n-gam ky tu, diéu niy giup nim bat y nghia cac tir ngan hon. Nhung day lai la
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giai thuat cho d¢ chinh xac cao nhét 1én dén 90,1% véi do léch chuin thép nhét 9,9%. Trong
pham vi nghién ctu nay, chiing t6i d¢ xuat FastText la giai phap duoc lya chon ap dung dé cai
dat cho md hinh d€ xuat va giai quyét bai toan phan loai nhu cau duogc deé ra.

Bang 1. Thong ké dir liéu thu thdp trén cdc nhan

STT Nhin dit liéu Tong so6 dir liéu
1 MYTV 460
2 MOBILE 2861
3 INTERNET 1719

Bang 2. Két qua ddnh gid thuc nghiém

Két qua

Giai thuait Huin luyén Kiém thir — — — — ;
: ) Thoi gian training(s) Do chinh xac Do 1éch chuan

Naive Bayes 5040 1008 0,07 83,4% 16,6%
SVM 5040 1008 0,25 85,4% 14,6%
Fasttext 5040 1008 0,95 90,1% 9,9%

Vi két qua nghién ctru nay, chiing t6i danh gia nhitng vu diém va han ché sau. M6 hinh xay
dung don gian, than thién, rd rang va khong phirc tap cho nguoi phat trién hé thong. Thong qua
giai phap d& xuat, ching t6i da xac dinh va danh gia duoc kha chinh xac nhu ciu vé Intermet,
Mobile, MyTV. Nghién ciru nay da tao dugc mot dataset vé VNPT, c6 thé 1am nén tang cho su
dung va mo rong sau nay. Viéc ap dung giai phap FastText dé phan loai nhu cau vé linh vuc
VNPT bﬁng tiéng Viét 1a nghién ctru méi chua dugc thyc hién va mang lai két qua tot. Viéc danh
gi4 va so sanh céac giai phap dugc thuc hién co hé thong.

So sanh két qua thyc nghi¢m
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Hinh 4. Minh hoa két qud thuc nghiém

Tuy nhién, viéc phai xdy dung dir liéu huén luyén mat kha nhiéu thoi gian. Giai phap dé xuat
méi chi dung lai xur ly dir li¢u trén nhiing cau don gian nhu c6 tir khoa hoédc ndi dung lién quan.
Mau dir li€u van con han ché va cé thé anh hudong dén d chinh xac cua thuc nghiém.

4. Két luan

Nghién ctru ndy di thu thap va tao ra duge Dataset chira hon 5.000 cau phan hdi vé cac dich
vu trong linh vuc vién thong bang tiéng Viét. Dataset nay dugc st dung trong qua trinh nghién
clru va co thé dugc sir dung cho nhing ai cin nghién ciru vé sau. Dit lidu nay ciing c6 thé dugc
mé rong va bd sung thém vao tir dién céc tri thire thu thap duoc tir cac bai viét, bai bao trén mang
xa hoi cho qua trinh nghién ciru tiép theo. Nghién ctru nay di dé xuat mo hinh duge st dung dua
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trén tiép can FastText, dong thoi danh gia, so sanh véi cac thuit toan Naive Bayes va SVM trong
céc pha ctia mo hinh dé xuat. Két qua danh gia nhu cau ctia nguoi dung di duoc danh gia qua dir
liéu thuc nghiém thu thép thuc té cua nganh VNPT. Két qua danh gia thu dugc c6 do chinh xéc
lén dén 90,1% 1a trong khoang chap nhan dugc véi moi truorng thtr nghiém. Diéu nay ching té
giai phap dé xuét c6 kha nang tng dung cao va ap dung vao viéc xac dinh nhu ciu nguoi ding
thyc té tai VNPT nham néng cao hiéu qua san xuét va kinh doanh.

Tuy nhién, giai phap dé xuét chu yéu tap trung vao xac dinh cac nhu cau cta khach hang Ve
cac dich vu vién thong trén dit liéu chira mot sé loai cau don gian dwoc huin luyén, trung lap vé
tr khoa. Trong tuong lai, ching t61 s¢ m¢ rong thém cac loai cdu phurc tap hon trong tiéng Viét,
cac cau kem biéu tuong va mod rong phan tich cam xtc khach hang vé cac dich vu chung toi cung
cap, tir d6 ¢ thé 1am can cur dé phuc vu céng tac hau kiém, cham soc sau ban hang va diéu chinh
cac chién luoc phat trién cta nganh. Xay dung hé théng hoi dap va hd trg cac hé théng HelpDesk
cling 1a mot dinh hudng nghién ctru trong thoi gian tdi.

Loi cam on

Nghién ctu nay dwoc tai trg boi Quy Phat trién Khoa hoc va Coéng nghé Qubc gia
(NAFOSTED) trong dé tai ma s6 503.01-2021.14.
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