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LOI CAM ON

Luan van nay dugc hoan thanh tai Truong Pai hoc Cong nghé Thong
tin va Truyén thong dudi sy huéng dan caa TS. Nguyén Viét Anh. Tac gia
xin bay t6 long biét on tdi cac thdy co gido thudc Trudng Pai hoc Cong
nghé Thong tin va Truyén thong da tao diéu kién va giup do tac gia trong
qué trinh hoc tap va lam luan van tai Truong, dac biét tac gia xin bay td
1ong biét on téi TS. Nguyén Viét Anh di tan tinh huéng dan va cung cap
nhiéu tai liu can thiét dé tac giad co thé hoan thanh luan vin dang thoi han.

Xin chan thanh cam on anh chi em hoc vién cao hoc va ban be déng
nghiép da trao doi, dong vién va khich 1é tac gia trong qua trinh hoc tap va
lam luan vin tai Trudng Pai hoc Cong nghé Thong tin va Truyén thong —
Dai hoc Thai Nguyén.

Théai Nguyén, thang 5 nam 2017

Hoc vién

Mong Quoc Tudn



LOI CAM DOAN

T61 xin cam doan ludn van nay do chinh t61 thyc hién, dudi sy hudng
dan khoa hoc cta TS. Nguyén Viét Anh, cac két qua Iy thuyét dugc trinh
bay trong luan van 1a su tong hop tir cac két qua di dugc cong bd va cod
trich din day du, sb lidu va két qua cia chuong trinh thuc nghiém trong
luan van nay dugc tac gid thuc hi¢n l1a hoan toan trung thuc, néu sai toi

hoan toan chiu trach nhiém.

Théai Nguyén, thang 5 nam 2017

Hoc vién

Mong Quoc Tuan
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PHAN MO DAU

Trong x4 hdi ngdy nay, con ngudi khong nhiing cin nam bat nhiéu
thong tin hon, ma con phai nhanh hon. Internet 1a mot trong nhirng phuong
tién quan trong gitp con ngudi co thé tiép can thong tin nhanh nhat. Mot
trong nhiing tac dung 16n cia Internet trong thap ky vira qua la Thuong mai
dién tr. Thuong mai dién tir ra do1 mé ra mot ki nguyén mdi trong thoi ki
thuong mai trén Internet. Mot trong nhiing loi thé 16n nhét cia thuong mai
dién tir chinh 1a kha ning cung cap cho khach hang mdi lién hé linh hoat va
mang tinh c& nhan hoa.

Trén quan diém ciia ngudi sir dung ludn c6 xu huéng mudn tim duoc
san pham va dich vu thich hop nhat d6i voi nhu cau va sé thich ciia ban
than, nhung mat cang it thoi gian tim kiém cang tot, va véi cac thao tac
cang don gian cang t6t. Trén quan diém ctia nhitng nguoi thiét ké hé thong
va nhitng nha cung cép dich vu, van dé dit ra 1a 1am sao xay dung duoc cac
chién lugc kinh doanh va cac giai phap k¥ thuat tich hop cho viéc cung cap
cac san pham va dich vu dén cho cac khach hang tiém niang. Cac chién lugc
kinh doanh tt s& gitip mang lai hiéu qua dau tu va ting loi nhuan. Hai muc
tiéu ndy (ctia ngudi sir dung va cta nha cung cap dich vu) ¢ thé dat duoc
bang cach cung cip cac hd trg cho nguoi stir dung trong viéc ra quyét dinh.

Tuy vay, khong phai hoan toan cic website thuong mai dién tir déu
c6 thé dap umg duoc tit ca nhu cau cia ngudi dung va co thé giup ho tim
kiém dugc chinh xac nhitng san phdm ma ho cin mua. Luong san phiam
qua 16n, khién nguoi st dung khong nhan dugc nhimg thong tin can thiét
khi ho st dung cong cu tim kiém cta san phém. Phai duyét qua tat ca cac
két qua ciia qua trinh tim kiém 1 cong viéc mét moi ddi véi ngudi dung.
Trong nhitng nam gan day, hé thdng goi ¥ (recommender system) dugc biét

dén nhu 12 mot sy phét trién quan trong trong viéc gitip nguoi dung dbi mat



v6i sy bung nd théng tin. Hé thdng nay duoc tmg dung trong nhiéu linh
vuc nhu thuong mai dién tr véi Amazon, Netflix, Ebay trong linh vuc giai
tri véi MovieLens, Last.fm, Film-Conseil; trong linh vuc khac nhu tin tic
truc tuyén Netnews,...

Hé goi ¥ (recommender systems) 1a mot dang ctia hé hd trg ra quyét
dinh, cung cip giai phap mang tinh ca nhan hoa ma khong phai trai qua qua
trinh tim kiém phirc tap. Hé goi y hoc tir khach hang va goi ¥ cac san pham
t6t nhat trong sb cac san pham phu hop. Su phat trién nhanh chong cua
thuong mai dién tr, sy bung n6 thong tin khién cho viéc tim kiém san
pham thich hop dé mua cua khach hang khé khan hon.

Hién nay, viéc ap dung hé goi y vao cac website thuong mai dién tir
la diéu tat yéu nham tiét kiém thoi gian, cong stc va chi phi cho khach
hang, gitip ho tim ra san phdm ung ¥ nhat dé mua. Hé goi y st dung cac tri
thire vé san pham, cac tri thirc ciia chuyén gia hay tri thire khai pha hoc
duogc tir hanh vi ctia nguoi tiéu dung dé dua ra cac goi ¥ vé san phdm ma ho
thich trong hang ngan hang van san pham co trong hé théng. Cac website
thuong mai dién tir, vi du nhu sach, phim, nhac, bao,... st dung h¢ théng
goi y dé cung cip cac thong tin gitip cho ngudi str dung quyét dinh s& lwa
chon san pham nao.

Céc san pham duoc goi ¥ dya trén sb lugng san pham d6 da duoc
ban, dua trén cac thong tin nguoi sir dung, dua trén sy phan tich hanh vi
mua hang trudc d6 ciia nguoi st dung dé dua ra cac du doan vé hanh vi
mua hang trong tuong lai cta chinh khach hang d6. Cac dang goi ¥ gém:
Goi ¥ san pham t6i ngudi tiéu dung, cac san phdm mang tinh ca nhan hoa,
tong két cac y kién cong dong, va cung cip cac chia sé, cac phé binh, danh
gia mang tinh cong dong lién quan t&i yéu cau, myc dich ciia nguoi su

dung do.
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Hinh 1.1: Vi du vé giao dién mot hé tho”hg thwong mai dién tur

Chinh vi nhiing 1y do trén, t6i nhan thay su can thiét xay dung mot
Hé thong goi y thwong mai dién tir v6i ngwoi siv dung mé. Noi dung qua
trinh nghién ctru nham hién thuc hoa Hé théng ndy dugc trinh bay trong
phan tiép theo.

B6 cuc luan vin

Noi dung nghién ciru ctia luan van gom:

Chwong 1: Pua ra cac khai niém chung mot cach tong quan vé hé
thong goi y thong tin, tim hiéu vé thuong mai dién tir va ung dung cta
thuong mai dién tu

Chirong 2: Thao luan cac nghién ctru lién quan vé hoc may (machine
learning), tim hiéu vé céc loai hinh hoc may trong do cé 3 loai hoc may

quan trong dugc ap dung trong ludn van cua toé1 d6 1a hoc may co6 gidm



sat(Supervised Learning) va hoc may khong gidm sat (UnSupervised
Learning) va hoc may ban gidm sat (Semi UnSupervised Learning) ttr d6 ap
dung vao hé thng thir nghiém trong chuong 3

Chirong 3: Chuong nay s& trinh bay cac thir nghiém nham danh gia
hiéu qua hoat dong tong thé cua hé théng goi ¥ trong thuong mai dién tir, véi
thanh phan then chdt 1a cac tuwong tac ciia ngudi dung voi hé théng. Noi
dung chuong nay bao gom:

o Céc yéu cau voi hé théng can xay dung

o M0 ta hd so d6i tuong thong tin — trong trudng hop cu thé cia cac
san pham trong hé thong

o Trinh bay vé viéc tng dung thuét toan K-Means trong phan cum
dir liéu va tng dung thuat todn vao san pham thuc té.

o Mo ta thiét ké hé théng goi y thuong mai dién tir, dua trén
ndidung, bao gom hai phan chinh: L&i xtir Iy OFFSHORE MODE, tang
giao tiép trung gian ONLINE MODE.

o Pua ra dugc cac do do dung dé danh gia hé théng

Phwong phap nghién ciru

Pé hoan thanh ndi dung nghién ctru di dé ra, dau tién, toi tién hanh
tim hiéu kién thirc co ban vé cac mo hinh hé théng goi ¥ noi chung. Sau do,
dua trén nhitng dac diém riéng cua thuong mai dién tr va diéu kién thuc té
ma chon hudng tiép can phu hop.

Khi da xac dinh dugc huong tiép can, toi tién hanh nghién ctru cac
thuat toan va xdy dung hé thdng. Song song véi do, cac thoi quen tim kiém
san pham cila moi ngudi trén cac website thwong mai dién tir hién nay ciing
dugc diéu tra, thong qua hinh thirc hoi dap truc tiép. Cac thong tin niy sé
giup ich rat nhiéu cho qua trinh xay dung hé¢ théng thur nghiém, dac biét la

giao dién va tuong tac trén website.



Cudi cung, mot s6 thur nghiém khéc nhau sé duogc tién hanh, nham
danh gia kha ning cua hé thong, tir 46, dé xut cac hudng nghién ciru tiép
theo trong tuong lai.

Két qua thu duoe

Sau qué trinh nghién ctru co ban, toi dd quyét dinh xay dung mot hé
théng goi y (hay chon loc) thuong mai dién tir, hoan chinh, theo hudng tiép
can dua trén nodi dung (content-based approach). Trong d6, thanh phan
quan trong nhat 1a viéc gan nhan cho cc san pham cua hé thdng dé co thé
phéan cum va goi y cho ngudi dung nhiing san pham gan voi nhu cau cia ho
nhét, c6 kha nang: Mo hinh hoa thong tin dya trén cac thuat toan hoc may
do6 1a cac thuat todn hoc c6 gidm sat va hoc khong gidm sat, trong luan van
nay to1 st dung thuat todn K-means la thudt todn hoc may khong giam sat.

Qua thur nghiém, thuat toan K-means da ching to réng no hoat dong
hiéu qua hon so véi timg mo hinh thong tin (ngan han, dai han) doc 1ap, c6
kha ning niam bat nhanh sé thich cua ngudi dung va theo ddi dugc nhimg
gi ho da doc tuy nhién sy chinh xac van chua cao, c6 doi khi con dua ra goi
y khong chinh xac do cach tinh ham khoang cach gitta cac d6i tugng chua
hoan toan chinh xac.

Do dir liéu cua hé théng dang nay phu thudc nhiéu vao phan hoi,
trong tac ctia ngudi dung, nén mot phuong phap xir 1y dir liéu dau vao
dugc dua vao nham giai quyét van dé cua bai toan d6 1a: Do 1a san phdm
thuong mai dién tir nén tt ca cac thudc tinh ciia san pham déu rét phirc tap
trong van dé phan tich dir li¢u néu khong thé dua vao cung mot h¢ toa do
dé tinh khoang cach, do vay trudc khi dung thuat toan K-means dé phan
cum dit liéu céc dit liéu dau vao toi sur dung Mang Neuron dé huén luyén
cac dbi tuong va quy hoan toan cac ddi twong co dir liéu dau vao khong

phai dang s6 vé cung 1 dang dir liéu dé tinh khoang cach.



CHUONG 1:
KHAI QUAT CHUNG VE HE THONG GQI Y THONG TIN VA
THUONG MAI PIEN TU

Chuong dau tién s& bat dau tir viée giai thich 1y do, dong luc thuc
hién dé tai luan vin nay. Noi dung cta chuong xoay quanh trinh bay bbi
canh va su can thiét cia mot Hé thong goi y thdng tin, cach tiép cin cua
hé théng goi ¥ thong tin trong thwong mai dién tir, mo ta cac ndi dung
nghién ctru trong luan van, cung véi so lugc cac két qua da dat duoc.

1.1 Hé thong goi y thong tin (Recommender Systems)
1.1.1 Khai niém hé thong goi y thong tin

Hé thong goi y (Recommender Systems - RS) 1a mot dang cua hé
théng loc thong tin (information filtering), né dugc st dung dé du doan so
thich (preferences) hay xép hang (rating) ma ngudi dung c¢6 thé danh cho
mot muc thong tin (item) ndo dé ma ho chua xem xét t&i trong qué khir
(item c6 thé 1a bai hat, bo phim, doan video clip, sach, bai bao,..).

1.1.2 Mt s6 teng dung ciia hé thong goi y thong tin

Hién nay véi luong dir liéu qua 16n cho cac hé théng 16n, viéc dua ra
dugc cac goi y chinh xac nham tiét kiém thoi gian cho nguoi dung 1a rat
quan trong va nd gitp hé thong cé thé hitu ich hon rat nhiéu so v&i nhing
hé thong khac.

Vi dy, trong hé thong ban hang truc tuyén (chang han nhu Amazon),
nham t6i uu hoa kha ning mua sam cta khach hang (user), ngudi ta quan
tam dén viéc nhimg khach hang nao da ‘yéu thich’ nhitng san pham (item)
nao bang cach dua vao dir liéu qua khir ctia ho (dir liéu nay c6 thé 1a xép
hang ma nguoi dung da binh chon trén san pham, thoi gian duyét (browse)

trén san phém, sb 1an click chudt trén san phém,..) tu do hé théng s€ du



doan dugc ngudi dung co thé thich san pham nao va dua ra nhing goi ¥
phu hop cho ho.

Hé thdng goi ¥ khong chi don thuan 1a mot dang Hé thng thong tin
ma nd con 1a ca mot linh vuc nghién ctru hién dang rat duge cac nha khoa
hoc quan tdm. Ké tir naim 2007 dén nay, hang nim déu c6 hoi thao chuyén
vé hé théng goi ¥ cia ACM (ACM RecSys) ciing nhu cac tiéu bang danh
riéng cho RS trong cac hoi nghi 16n khac nhu ACM KDD, ACM CIKM,..
1.2 Tong quat chung vé thwong mai dién tir
1.2.1 Thuwong mai dién tir la gi ?

Cho dén hién tai c6 nhiéu dinh nghia khic nhau vé thuong mai dién
ta(TMPT). Cac dinh nghia nay xem xét theo cac quan diém, khia canh
khac nhau. Theo quan diém truyén thong, thuong mai dién tir 1a kha ning
phan phdi san pham, dich vu, thong tin hodc thanh toan thong qua mot
mang vi du Internet hay world wide web.

Theo [19], thwong mai dién tir lién quan dén nhiéu hinh thtre trao ddi
thong tin gitra doanh nghi€p v&i nhau, gitra khach hang véi1 doanh nghiép
va gitra khach hang véi khach hang.

Theo quan diém qua trinh kinh doanh: thwong mai dién tr bao gém
cac hoat dong duoc hd tro tryc tiép bai lién két mang.

Theo quan diém moi truong kinh doanh: Thuong mai dién tir 1a mot
moi trudng cho phép c6 thé mua ban cic san pham, dich vu va thong tin
trén Internet. San pham c6 thé hiru hinh hay vo hinh.

Theo quan diém cau trac: Thuong mai dién tr lién quan dén cac
phuong ti¢n thong tin dé truyén: van ban, trang web, dién thoai Internet,
video Internet.

Sau day la mot s6 dinh nghia khac vé thuong mai dién tu:

Thuong mai dién tir 1a tat ca cac hinh thtc giao dich dugc thyc hién



thong qua mang mdy tinh c6 lién quan dén chuyén quyén s hitu vé san phdm
hay dich vu.

Theo dién dan ddi thoai xuyén Pai tdy duong, thuong mai dién tir 1a
cac giao dich thuong mai vé hang hoa va dich vu dugc thuc hién thong qua
cac phuong tién dién tu.

Cuc Théng ké Hoa ky dinh nghia thuong mai dién tir 1a viéc hoan
thanh bat ky mot giao dich ndo thong qua mot mang may tinh 1am trung
gian ma bao gém viéc chuyén giao quyén s& hiru hay quyén sir dung hang
hoa va dich vu.

Theo nghia rong c¢6 nhiéu dinh nghia khac vé thuong mai dién tir nhu
thuong mai dién tir 1a toan bd chu trinh va cac hoat dong kinh doanh lién
quan dén cac to chirc hay ca nhan hay thuong mai dién tir 1a viéc tién hanh
hoat dong thuong mai st dung cac phuong tién di¢n tir va cong nghé xur ly
thong tin s6 hoa.

UNCITAD dinh nghia vé thuong mai dién tr bao gém viéc san xuét,
phan phdi, marketing, ban hay giao hang hoa va dich vu bing cac phuong
tién dién tur.

Bao gdm cac giao dich thwong mai thong qua cdc mang vién thong
Lién minh chau Au dinh nghia thuong mai dién tir va st dung cac phuong
tién dién tir. N6 bao gém thuong mai dién tuor gian tiép (trao doi hang hoa
hitu hinh) va thuong mai dién tir truc tiép (trao d6i hang hoa vé hinh).

Thuong mai dién tir cling duogc hiéu 13 hoat dong kinh doanh dién tir,
bao gém: mua ban dién tir hang ho4, dich vy, giao hang truc tiép trén mang
v6i cac ndi dung sb6 hoa duoc, chuyén tién dién tir - EFT(electronic fund
transfer), mua ban c6 phiéu dién tir - EST (electronic share trading),
van don dién tr - E B/L (electronic bill of lading) d4u gia thuong mai -

Commercial auction, hop tac thiét ké va san xuat, tim kiém céc ngudn luc



tryc tuyén, mua sim truc tuyén - Online procurement, marketing truc tiép,
dich vu khéach hang sau khi ban...

UN dua ra dinh nghia day du nhéat dé cac nudc co6 thé tham khao 1am
chuin, tao co s& xay dung chién luoc phat trién thuong mai di¢n tor phu
hop. Pinh nghia nay phan anh cac budc thwong mai dién tir , theo chiéu
ngang: “thuong mai dién tir 1a viéc thuc hién toan bo hoat dong kinh doanh
bao gém marketing, ban hang, phan phdi va thanh toan (MSDP) thong qua
cac phuong tién dién tir’”.

binh nghia cuia WTO Thuong mai dién tir bao gém viéc san xuét,
quang cdo, ban hang va phan phdi san pham dugc mua ban va thanh toan
trén mang Internet, nhung dugc giao nhan co thé hitu hinh hodc giao nhan
qua Internet dudi dang s6 hoa.

Pinh nghia ctia OECD (T6 chic Hop tic va Phat trién Kinh té):
Thuong mai dién tir 1a viéc lam kinh doanh thong qua mang Internet, ban
nhimg hang hoa va dich vu c6 thé dugc phan phdi khong thong qua mang
hodc nhitng hang hoa c6 thé md hoa bang k¥ thuit sé va duoc phan phdi
thong qua mang hoac khong thong qua mang.

Dinh nghia cia AEC(Hi¢p hdi thuong mai dién tir): Thuong mai
dién tir 1a 1am kinh doanh c6 st dung cac cong cu dién tir. Dinh nghia nay
rong, coi hau hét cac hoat dong kinh doanh tir don gian nhu moét ct dién
thoai giao dich dén nhitng trao doi thong tin EDI phtrc tap déu 1a thuong
mai dién tur.

Trong Luat mau vé thuong mai dién tor, UNCITRAL (Uy ban cua
LHQ vé thuong mai quéc t&) néu dinh nghia dé cic nuéc tham khao:
Thuong mai dién tir 1a vi¢c trao dbi thong tin thuong mai thong qua céac
phuong tién dién tir, khong can phai in ra gidy bat cir cong doan nao cia

toan by qua trinh giao dich.



10

Kinh doanh dién tr (E-business): ciing c6 nhiéu quan diém khac
nhau, vé co ban kinh doanh dién tir duoc hiéu theo gbc do quan tri kinh
doanh, do6 1a viéc ing dung cong ngh¢ thong tin va Internet vao cac quy
trinh, hoat dong cua doanh nghiép.

Ngoai khai niém E-commerce va E-business, doi khi nguoi ta con str
dung khai niém M-commerce. M-commerce(mobile commerce) la kinh
doanh str dung mang dién thoai di dong.

O day “Thong tin” dugc hiéu 1a bat cr thir gi c6 thé truyén tai bang
k¥ thuat dién tir, bao gém ca thu tir, cac file van ban, cac co so dir liéu,
cac ban tinh, cac ban thiét ké, hinh d6 hoa, quang céo, hoi hang, don hang,
hoa don, bang gia, hop dong, hinh anh dong, 4m thanh...

“Thuong mai” dugc hiéu theo nghia rong bao quat moi van dé nay
sinh tir moi mdi quan hé mang tinh thwong mai, dii c6 hay khong co hop
dong. Cac mdi quan hé mang tinh thuong mai bao gom, nhung khong chi
bao gdm, cac giao dich sau day: bat cir giao dich ndo vé cung cap hoic trao
doi hang hoa hodc dich vy, dai dién hodc dai 1y thuwong mai, uy thac hoa
hong; cho thué dai han, xdy dung cac cong trinh, tu van, k§ thuat cong
trinh, dau tu cép von, ngan hang, bao hiém, thoa thuan khai thac hodc t6
nhuong, lién doanh va cac hinh thtrc khiac vé hop tac cong nghiép hoic
kinh doanh, chuyén chd hang hoa hay hanh khach bang duong bién, dudng
khong, duong sat hodc duong bo.

Mang trong thuong mai dién tir duoc hiéu 1a bao gdm cic may tinh,
may fax, dién thoai, TV... dugc két ndi voi nhau dé trao doi thong tin dudi
dang dién tu.

1.2.2 Lgi ich cia TMDT
Loi ich 16n nhit ma TMBT dem lai chinh 1a su tiét kiém chi phi va

tao thuan loi cho cac bén giao dich. Giao dich b::ing phuong ti¢n dién tir
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nhanh hon so voi giao dich truyén théng, vi du giri fax hay thu dién tir thi
ndi dung thong tin dén tay ngudi nhan nhanh hon gui thu. Cac giao dich
qua Internet ¢ chi phi rat ré, mot doanh nghiép c6 thé giri thu tiép thi, chao
hang dén hang loat khach hang chi voi chi phi gibng nhu giri cho mot
khach hang. Véi TMBT, cac bén co thé tién hanh giao dich khi & cach xa
nhau, giita thanh phd voi nong thon, tir nude nay sang nude kia, hay noi
cach khac 1a khong bi gidi han boi khong gian dia 1y. Diéu nay cho phép
cac doanh nghiép tiét kiém chi phi di lai, thoi gian gip mat trong khi mua
ban. Véi nguoi tiéu dung, ho c6 thé ngdi tai nha dé dat hang, mua sam
nhiéu loai hang hoa, dich vu that nhanh chéng.

Nhiing loi ich nhutrén chi c6 dugc voi nhiitng doanh nghiép thuc su
nhén thirc duoc gia tri cia TMDT. Vi vy, TMDT gop phan thuc day su
canh tranh giira cac doanh nghiép dé thu duoc nhiéu loi ich nhat. Pidu nay
dic biét quan trong trong bdi canh hoi nhép kinh té quéc té, khi cac doanh
nghiép trong nudc phai canh tranh mot cach binh dang véi cac doanh
nghiép nude ngoai.

1.2.3 Cac loai hinh irng dung TMDT

TMDT dugc phan chia thanh mot $6 loai nhu B2B, B2C, C2C dua
trén thanh phan tham gia hoat dong thuong mai. C6 thé str dung hinh sau
dé minh hoa cach phan chia nay.

Bang 1.1: Cac logi hinh TMDT

Government Business Consumer
Government G2G G2B G2C
Business B2G B2B B2C

Consumer C2G C2B c2C
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Hinh thirc giao dich thuong mai dién tir doanh nghi¢p vdi khach
hang (Business to Customer B2C) thanh phan tham gia hoat dong thuong
mai gdm ngudi ban 13 doanh nghiép va ngudi mua 1a ngudi tiéu dung. St
dung trinh duyét (web browser) dé tim kiém san pham trén Internet. St
dung gid hang (shopping cart) dé luu trit cac san pham khach hang dit
mua. Thuc hién thanh toan bﬁng dién tu.

Hinh thtrc giao dich thuong mai dién tor doanh nghiép véi doanh
nghiép (Business to Business - B2B): Thanh phan tham gia hoat dong
thuong mai 13 cac doanh nghiép, tirc ngudi mua va ngudi ban déu 1a doanh
nghiép. Str dung Internet dé tao mébi quan hé giira nha cung cip va céac cira
hang thong qua cac van dé vé chat lugng, dich vyu. Marketing gitta hai d6i
tugng nay 1a marketing cong nghiép. Hinh thirc nay pho bién nhanh hon
B2C. Khach hang 1a doanh nghiép c6 du diéu kién tiép can va st dung
Internet hay mang may tinh. Thanh toan bang dién tu.

Giao dich giita doanh nghiép vdi co quan chinh quyén (Business to
Government - B2G) va giao dich gitra doanh nghiép véi co quan chinh
quyén (B2G). Cac giao dich nay gém khai hai quan, ndp thué, bao cdo tai
chinh va nhan cac van ban phdp qui... Giao dich gilta cac ca nhan véi co
quan chinh quyén (Custmer to Government C2G). Céc giao dich nay gom
Xin gidy phép xay dung, trudc ba nha dat...

Hai loai giao dich nay thudc vé mot hinh thirc duoc goi la chinh phu
dién ti. Chinh phu dién tir 1a cach thirc qua dé cac Chinh phu sir dung cac
cong nghé méi trong hoat dong dé 1am cho ngudi dan, Doanh nghiép tiép
can cac thong tin va dich vu do Chinh phu cung cidp mot cach thuan tién
hon, dé cai thién chat luong dich vu va mang lai cac co hdi tdt hon cho
ngudi dan, Doanh nghiép trong viéc tham gia vao xay dung céac thé ché va

tién trinh phat trién dat nudc.
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Muc dich cua chinh phu dién tir 1a cia dan, do dan va vi dan, c6 anh
huéng mang tinh cach mang dén stcc manh va sy séng con ciia cac Chinh
pht va nén dan chu thuc sy & mdi qubc gia. Viéc phat trién chinh phi dién
tr theo 16 trinh dugc hoach dinh s€ mo ra kha nang phat huy sy dong gop
tri tué clia tit ca ngudi dan tham gia vao qua trinh thiic ddy su phat trién dat
nudc. Chinh phu dién tir s€ cai thién chinh phu theo 4 cach thirc quan trong:

- Nguoi dan co thé dong gop ¥ kién mot cach dé dang hon dbi voi
Chinh phu.

- Nguoi dan s€é nhan duoc céc dich vu tdt hon tir cac co quan t6 chirc
Chinh phu bat ky luc nao, bat ky ¢ dau (tai nha, & cong so, tram dién
thoai...) va vi bat ky 1y do gi.

Pay 1a hinh thic phat trién méi cia mé hinh Chinh pha mét cira:
Chinh phti ¢6 nhiéu ctra va khach hang c6 thé thong qua mot ctra bat ky dé
tiép can dugc cac dich vu cta chinh phu.

- Nguoi dan s€ nhan dugc nhiéu dich vu thich hop hon tur céc co
quan Chinh phu, bdi cac co quan nay sé& phdi hop mot cach hiéu qua hon
v6i1 nhau.

- Nguoi dan s& co duge thong tin mot cach tét hon vi ho c6 thé nhan
dugc cac thong tin cap nhat va toan di¢n vé cac luat 18, quy ché, chinh sach
va dich vu cua chinh phu.

Céc dich vu chinh phu truc tuyén:

- Trudc diy cac co quan chinh phi cung cp dich cho dan ching tai
try s& cua minh, thi nay nhd vao cong nghé thong tin va vién thong, cac
trung tam dich vu truc tuyén duoc thiét 1ap, hoac 1a ngay trong tru s¢ co
quan chinh phu hodc gan véi dan.

- Qua cac cong thong tin cho cong dan, ngudi dan nhan dugc thong

tin, ¢ thé hoi dap phap luat, duoc phuc vu giai quyét cac viéc trong cudc
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song hang ngay: Chuyén quyén sir dung dét, cip phép xdy dung, cap ding
ky kinh doanh, ching thuc, va xac nhan chinh sach xa hoi...ma khong phai
dén truc tai tru s cac co quan Chinh phi nhu trude day.

Ngoai cac hinh thirc ké trén, con phai ké dén hinh thic giao dich
gitra cac cd nhan véi nhau hay con goi 1a giao dich Customer to Customer
(C2C) hoic Peer to Peer (P2P). Thanh phan tham gia hoat dong thuong mai
1a cac ca nhan, tirc ngudi mua va nguoi ban déu 1a ¢4 nhan.

B2C la loai hinh giao dich gitta doanh nghiép va nguoi tiéu dung qua

cac phuong tién dién tu.

6. Giao hang tan ndi 1. Khach hang

5 N Ehuyta (e-commerce B2C) dl
2. Cira hang
tru'c tuyén
4, Thanh toan an toan 3. San pham va cung cap

Hinh 1.2: So' d6 chu trinh hé théng TMPT B2C
Doanh nghiép str dung cac phuong tién dién tr dé ban hang hoa, dich
vu to1 nguoi tiéu dung. Nguoi tiéu dung thong qua cac phuong tién dién tu
dé lua chon, mic ca, dat hang, thanh toan, nhan hang. Giao dich B2C tuy

chiém ty trong it (khoang 10%) trong TMBT nhung c¢6 su pham vi anh
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huong rong. Dé tham gia hinh thtc kinh doanh nay, théng thudng doanh
nghiép s& thiét 1ap website, hinh thanh co s& dit liéu vé hang hoa, dich vu;
tién hanh cac quy trinh tiép thi, quang cdo, phan phdi truc tiép toi nguoi
tieu dung. TMDT B2C dem lai loi ich cho ca doanh nghiép 1an ngudi tiéu
dung. Doanh nghiép tiét kiém nhiéu chi phi ban hang do khong can phong
trung bay hay thué nguodi gidi thi€u ban hang, chi phi quan ly cling giam
hon. Nguoi tiéu dung sé cam thay thuan tién vi khong phai t6i tan cira

hang, c6 kha nang lya chon va so sanh nhi€éu mat hang cung mot luc...



16

CHUONG 2:
HOQC MAY VA CAC PHUONG PHAP PHAN CUM DU LIEU
2.1 Tong quan vé hoc may(Machine learning)
2.1.1 Hoc may la gi?

Machine learning gy nén con st cong nghé trén toan thé gidi trong
vai ndm nay. Trong gii hoc thuat, mdi nim c6 hang ngan bai bao khoa hoc
vé dé tai nay. Trong gidi cong nghiép, tir cac cong ty 16n nhu Google,
Facebook, Microsoft dén cac cong ty khoi nghiép déu dau tu vao machine
learning. Hang loat cac ing dung sir dung machine learning ra doi trén moi
linh vuc cua cudc séng, tor khoa hoc may tinh dén nhitng nganh it lién quan
hon nhu vat 1y, hoa hoc, y hoc, chinh tri. AlphaGo, c6 may Al véi kha ning
tinh toan t6i wu hon bat ki dai ki tht nao trong mot khong gian c6 sb luong
phﬁn tir con nhiéu hon s6 luong hat trong vii try, 1a mot trong rat nhiéu vi
du hung hon cho su vuot trdi cia machine learning so véi cac phuwong phap

co dién.

Artificial
Intelligence
Deduction, Knowledge Planning Perception:
Reasoning, Representation Computer Vision
Problem Solving
Machine Robotics: Motion Natural Language Social
Learning and Processing Intelligence
Manipulation

I

Supervised Learning

4

Unsupervised
Learning

Decision
Tree
Learning

Association
Rule
Learning

[

Reinforcement
Learning

]

Clustering

Similarity
and Metric
Learning

Bayesian
Networks

Neural
Networks

Inductive
Logic
Programming

Support
Vector
Machines

Sparse
Dictionary
Leaming

Genetic
Algorithms

Deep
Learning

Manifold
Learning

Hinh 2.1: So' d6 téng qudt vé hoc mady
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Vay thuc chat, machine learning 1a gi?

Pé gi6i thidu vé machine learning, theo [1] t6i xin dya vao mdi quan
hé cua no6 véi ba khai niém sau:

Machine learning va tri tué nhan tao (Artificial Intelligence hay Al)

Machine learning va Big Data

Machine learning va du doan tuong lai

Tri tué nhan tao, AI, mot cum tir vira gén glii vira xa la ddi voi chung
ta. Gan giii boi vi thé giéi dang phat sét v6i nhimg cong nghé duoc dan
nhin Al Xa la bdi vi mét Al thuc thu van con nam ngoai tam véi cla
ching ta. Noi dén Al han mdi nguoi s& lién tudong dén mot hinh anh khac
nhau. Cac ban c6 dé y rang vai thap nién gan day c6 mot su thay doi vé
dién mao cua Al trong cac bo phim quéc té. Trude day, cac nha san Xuat
phim thuong xuyén dua hinh anh robot hodc terminator vao phim, nham
gieo vao dau ngudi xem suy nghi rang tri tué nhan tao nhu mot phuong
thirc nhan ban con ngudi bang may moc. Tuy nhién, trong nhimg bd phim
gan day nhat vé dé tai nay, vi du nhu Transcendence do Johny Depp vao
vai chinh, ta khong thay hinh anh ctia mét con robot nio ca. Thay vao do 1a
mot bo ndo dién toan khong 16 chi huy hang van con Nanobot, dugc goi 1a
Singularity. T4t nhién ca hai hinh anh déu 13 hu cdu va gia tuong, nhung su
thay doi nhu vdy cling mot phan nao phan 4nh su thay d6i ¥ niém ctia con
ngudi vé Al Al bay gio dugc xem nhu v6 hinh vo dang, hay noi cach khac
c6 thé mang bat cir hinh dang nao.

Trong gidi han 1am, theo hiéu biét chung, Al 1a mot nganh khoa hoc
duoc sinh ra véi muc dich lam cho may tinh c¢6 dugc tri thong minh. Muc
tiéu nay van kha mo ho vi khong phai ai cling dong ¥ v6i mot dinh nghia
thong nhat vé tri thong minh. Thé nén cac nha khoa hoc phai dinh nghia

mot s6 muc tiéu cu thé hon, mot trong s6 do6 1a viéc lam cho may tinh Itra
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dugc Turing Test. Turing Test dugc tao ra boi Alan Turing (1912-1954),
nguoi duoc xem 1a cha dé cua nganh khoa hoc may tinh hién dai, nham
phan biét xem ngudi dbi dién c6 phai 13 ngudi hay khong (xem phim The
Imitation Game vé& nhan vat nay, nhung dimg tin hét nhitng gi trong phim).
Al thé hién mdt muc tiéu ctia con ngudi, Machine learning 13 mot
phuong tién duge ky vong s& giup con ngudi dat duge muc tiéu d6 va thuc té
thi machine learning di mang nhén loai di rat xa trén quing duong chinh phuc
Al nhung van con mot quing dudng xa hon can phai di. Machine learning va
Al c¢6 mbi quan hé chit ché véi nhau nhung khong han 13 tring khép vi mot

bén 1a myc ti€u (Al), mot bén la phuong tién (machine learning).

Deep learning

Example: Example: Example:
Shallow

autoencoders

Example
MLPs

Logistic Knowledge

regression bases

Representation learning

Machine learning

Hinh 2.2: So' d6 cdc I6p tri tué nhan tao

Chinh phuc Al mic du van la muc dich tbi thugng cua machine
learning, nhung hién tai machine learning tap trung vao nhiing muc tiéu
ngan han hon nhu:

Lam cho mdy tinh c6 nhiing kha ndng nhén thirc co ban cua con

nguoi nhu nghe, nhin, hiéu dugc ngdn ngir, giai toan, 1ap trinh, ...
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HJ tro con ngudi trong viée xir Iy mot khdi lugng thong tin khong 16
ma chiing ta phai d6i mat hang ngdy, hay con goi 1 Big Data.

Big Data thyc chat khong phai 14 mot nganh khoa hoc chinh thong.
D6 1a mot cum tir dan gian va duoc gidi truyén théng tung hd dé 4m chi
thoi ki bung nd coa dit liéu hién nay. N6 ciing khong khac gi véi nhiing
cum tir nhu "cach mang cong nghiép", "ki nguyén phin mém". Big Data 13
mot hé qua tat yéu ciia viéc mang Internet ngdy cang cé nhiéu két nbi. Voi
sy ra doi1 cua cac mang xa hoi nhung Facebook, Instagram, Twitter, nhu
cau chia sé thong cua con ngudi ting trudéng mot cach chong mit. Youtube
cling c6 thé dugc xem la mot mang xa hoi, noi moi nguoi chia sé video va
comment vé ndi dung ciia video. Pé hiéu duogc quy md cia Big Data, hay
xem qua nhiing con s6 sau déy:

Hon 900 tri¢u nguoi that sy st dung Facebook mdi ngay, 82.8%
trong s6 d6 & ngoai My va Canada (theo http:/newsroom.fb.com/company-
info/)

Nhu ciu chia sé tang di d6i véi viéc nhu cau tim kiém thong tin ciing
tang. Google phai xir Iy 100 ti luot tim kiém mdi thang, tic 1a 3,3 ti luot
moi ngay(theo http://www.internetlivestats.com/google-search-statistics/).

Bung n6 thong tin khong phai 1a 1y do duy nhat ddn dén su ra doi cia
cum tir Big Data. Nén nhé rang Big Data xuat hién mdi tir vai nim gan day
nhung khéi luong dit liéu tich tu ké tir khi mang Internet xuat hién vao cudi
thé ki trudc cling khong phai 1a nho. Thé nhung, lac iy con ngudi ngodi
quanh mét déng dir liéu va khong biét lam gi v6i chung ngoai luu trit va
sao chép. Cho dén mot ngay, cac nha khoa hoc nhan ra rang trong dong dix
liéu éy thuc ra chira mot khéi lugng tri thirc khéng 16. Nhirng tri thac éy co
thé gitp cho ta hiéu thém vé con ngudi va xd hoi. Tir danh sach bd phim

yé€u thich ciia mdt cd nhan ching ta c6 thé rut ra dugc s¢ thich cua nguoi do
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va gi6i thiéu nhitng bo phim ngudi iy chua timg xem, nhung phu hop véi
so thich. Tir danh sach tim kiém ctia cong ddng mang chung ta sé& biét duoc
van dé nong hoi nhat dang dugc quan tim va sé tip trung dang tai nhiéu tin
tirc hon vé van dé d6. Big Data chi thuc su bit dau tir khi ching ta hiéu
duoc gia tri cua thong tin an chtra trong dir li€u, va co du tai nguyén ciing
nhu cong nghé dé co thé khai thac ching trén quy mo khong 16. Va khong
c¢6 gi ngac nhién khi machine learning chinh 1a thanh phan mau chét cta
cong nghé d6. O day ta c6 mot quan hé hd twong gira machine Learning va
Big Data: machine learning phat trién hon nho su gia ting ciia khoi luong
dir liéu, nguoc lai, thanh cong cua Big Data phu thudc vao kha nang khai
thac tri thire tir dir liéu.

Nguoc dong lich str, machine Learning da xuét hién tir rat lau trudc
khi mang Internet ra doi. Mot trong nhitng thuat toan machine learning noi
tiéng d6 chinh 1a thuat toan phan cum dir liéu K-Means.

Trudce khi tim hiéu sdu hon vé thuat toan K-Means ching ta hdy tim
hiéu thé nao 13 phan cum dir liéu va phan cum c6 ¥ nghia nhu thé nao, theo

[22] toi s& dua ra gia thiét vé 1 birc tranh phan cum tong quéat nhu sau:

OROR

Blo

Layers % statistics

] Stars Blue Marble May 2004 Tiles 2

[ Atmosphere Cache Size (Kb): Elevation Tiles 31%

[v] NASA Blue Marble Image Cache Size (Kb): Placename Tiles 9

[v]Blue Marble May 2004 Cache Size (Kb): Terrain 478

[vli-cubed Landsat Cache Size (Kb): Texture Tiles 3

[[]USDA NAIP

Frame Rate (fps) 11
[[] USDA NAIP USGS
Frame Time (ms) 77
[v] OPTICSxi Clusters
_ VM total Kb) 626262
[ DBSCAN Clusters JVittotal memory, (Kb}

[]MS virtual Earth Aerial JVM used memory (Kb) 106025

[ Bing Imagery = 3

[[]USGS Topographic Maps 1:250K é-
[[]UsGS Topographic Maps 1:100K
[[]USGS Topographic Maps 1:24K
[[]USGS Urban Area Ortho

[] Political Boundaries

[ open Street Map

[JEarth at Night

[v Place Names

[v] World Map

[v] Scale bar

[v] view Controls

[v] Compass

Altitude  11km

Pick Time (ms) 15
Terrain Tiles 23
Texture Cache size (Kb) 14144

i-cubed Landsat Tiles 19

Hinh 2.3: M6 phéng khdi quat vé phdan cum dir liéu
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Viéc phan cum dit li€u thuc sy quan trong trong hoc may, t61 xin dua
ra khai niém vé phan cum dit li¢u:

Phéan cum dit liéu 13 mot trong nhitng hanh vi nguyén thuy nhét cta
con ngudi nham nam gitt luong thong tin khong 16 ho nhin dugc hing ngay
vi xtr Iy moi thong tin nhu mot thuc thé don 1¢ 14 khong thé. Phan cum la
mot k¥ thudt dugc str dung dé két hop cac ddi twong quan sat thanh cac
cum sao cho mdi cum c6 cung mot s6 dic diém tuong déng & mot sd dic
diém dang xét. Nguoc lai cac ddi tuong trong cac nhom khac nhau thi do
twong dong khac nhau (it twong dong hon) & mot sé dic diém dang xét.

Phan cuym la k¥ thuat rat quan trong trong khai pha dit li¢u, n6 thudc
16p cac phuong phap Unsupervised Learning trong Machine Learning. C6
rat nhiéu dinh nghia khac nhau vé k¥ thuat nay, nhung vé ban chét ta c6 thé
hiéu phan cum 14 cac qui trinh tim cach nhém céc ddi twong da cho vao cac
cum (clusters), sao cho cac ddi tugng trong cing 1 cum tuong tu (similar)
nhau va cac d6i tuong khac cum thi khong twong ty (Dissimilar) nhau.

Khi bai toan khai pha dir li¢u da dugc phan cum thi tat ca cac bude
xtr Iy dit liéu sau d6 s& tré nén thuan loi va tng dung dugce vao rat nhiéu
cac linh vuc khac nhau.

Muc dich ctia phan cum la tim ra ban chat bén trong cac nhém cua
dir liéu. Cac thuat toan phan cum (Clustering Algorithms) déu sinh ra céc
cum (clusters). Tuy nhién, khéng c6 tiéu chi nao 1a dugc xem 1a tot nhat dé
danh hiéu cua ctua phan tich phan cum, diéu nay phu thudc vao muc dich
cua phan cum nhu: data reduction, “natural clusters”, “useful” clusters,
outlier detection.

Phan cum dir liéu nghia 14 qua trinh phan chia 1 tap dit liéu ban dau
thanh cac cum dir 1iéu thoa man:

Céc d6i tugng trong 1 cum “twong ty” nhau.
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Céc d6i twong khac cum thi “khdng twong tu” nhau.

b b

Hinh 2.4: Mo phong dir liéu sau khi da duoc phdn cum
Néu X : 1 tap cac diém dit liéu
Ci:cumthui

X =Cl1...Ck...Cngoai lai

ci N cj= 9
Mot s6 d6 do trong phan cum:
Minkowski
n i
2 Al =y PP
i=1
Euclidean —p =2

Do do tuong tu (gan nhau): cosin hai vecto

cosp = IVILIWI

Muc dich ctia phan cum la dinh dugc ban chét cua viéc nhom cac dbi
tuong trong 1 tap dir li€u khong c6 nhan.

Mot sb phuong phap phan cum dién hinh:

Phan cum phan hoach

Phé4n cum phén cap

Phan cum dua trén mat do
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Phan cum duva trén ludi

Phan cum dua trén mo hinh

Phan cum c6 rang budc

Phan cum khong dua trén 1 tiéu chuin chung nao, ma dya vao tiéu
chi ma ngudi dung cung cap trong timg trudng hop.

2.2 Cac dang hoc may va cac thuit toan lién quan
2.2.1 Cac dang hoc may
2.2.2.1 Hoc may co giam sat(Supervised Learning)

[21] Hoc c6 giam sat 1a mot k¥ thuat ciia nganh hoc may dé xay
dung mot ham tir dit liéu hudn luyén. Dit liéu huan luyén bao goém céc cip
d6i twong dau vao (thudng dang vector) va dau ra thuc su. Pau ra cia mot
ham c6 thé 1a mot gia tri lién tuc (goi 1 hdi quy), hay c6 thé 1a du doan mot
nhan phan 16p cho mot ddi twong dau vao (goi 1a phan 16p). Nhiém vu cua
chuong trinh hoc c6 giam sat 1a du doan gia tri ctia ham cho mot ddi tuong
bat ky 1a dau vao hop 18, sau khi da xem xét mot s vi du huan luyén (nghia
14, cac cap dau vao va dau ra twong tmg). Muyc dich chinh ctia bai toan hoc
c6 giam sat 1a dé hoc mot anh xa x téi y. M6 hinh chung cta hoc c6 gidm

sat dugc khai quat nhu hinh sau:

Tap huan luyén

:

Thuat toan hoc may

c6 giam sat
X — hn |— dudoanray

Hinh 2.5: M6 hinh thudt toan hoc 0 giam sat

Hoc c6 gidm sat c6 thé tao ra 2 loai mé hinh. Pho bién nhat, hoc c6
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gidm sat tao ra mot mo hinh toan cuc (global model) dé anh xa d6i tuong
dau vao dén dau ra mong mudn. Tuy nhién, trong mot s6 trudng hop, viée
anh xa duogc thuc hién dudi dang mdt tdp cdc md hinh cuc bo (nhu trong
phuong phap 1ap luan theo tinh hudng (case-based reasoning) hay giai thuat
lang giéng gan nhat).

Dé c6 thé giai quyét mot bai toan nao d6 ciia hoc ¢ giam sat (vi du:
hoc dé nhan dang chit viét tay) nguoi ta phai xem xét nhidu budc khac nhau:

Xac dinh loai cta cac vi du huan luyén. Trudc khi lam bat ctr diéu gi,
nguoi ki su nén quyét dinh loai dir liéu nao s& dugc sir dung lam vi du.
Chéng han, d6 c6 thé 1a mot ky tu viét tay don 1é, toan bd mot tir viét tay,
hay toan bo mot dong chir viét tay.

Thu thap tap huan luyén. Tap huin luyén can dic trung cho thuc té
st dung cua ham chic nang. Vi thé, mot tap cac ddi tuong dau vao duoc
thu thap va dau ra tuong ung duoc thu thap, hodc tir cac chuyén gia hoac tur
viéc do dac tinh toan.

Xac dinh viéc biéu dién céc dic trung dau vao cho ham chuc nang
can tim. Su chinh x4c ctia ham chirc niang phu thudc 16n vao cach cac doi
tuong dau vao duoc biéu dién. Thong thuong, doi tuong dau vao duoc
chuyén ddi thanh mét vec-to dic trung, chira mot s6 cac dic trung nham
mo ta cho ddi tuong d6. SO luong cac dic trung khong nén qué 16m, do su
bung nd t6 hop (curse of dimensionality), nhung phai du 1on d&é dy doan
chinh xac déu ra.

Xéc dinh cu tric cia ham chtrc ning can tim va giai thuat hoc twong
tmg. Vi du, nguoi ki su ¢6 thé lya chon viéc sir dung mang no-ron nhén tao
hay ciy quyét dinh.

Hoan thién thiét ké. Nguoi ki su sé chay giai thuat hoc tir tip huin

luyén thu thap dugc. Cac tham s cia giai thuat hoc c6 thé duoc diéu chinh
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bang cach tdi uu hoa hiéu ning trén mot tap con (goi 13 tap kiém chimg -
validation set) ctia tdp huan luyén, hay thong qua kiém chimg chéo (cross-
validation). Sau khi hoc va diéu chinh tham sd, hiéu ning cta giai thuat c6
thé duoc do dac trén mot tap kiém tra doc 1ap véi tap huin luyén.

2.2.2.2 Hoc may khong giam sat(Unsupervised Learning)

[21] Unsupervised Learning(UL)Ia mot ki thuat cia may hoc nham
tim ra mot mo hinh hay cau tric bi 4n boi tap dir liéu khdng duoc gan nhin
cho trudc. UL khac véi SL 1a khong thé xac dinh trudc output tir tap dir
liéu huén luyén dugc. Tuy thudc vao tap huan luyén két qua output s€ khac
nhau. Trai nguoc vo1 SL, tap dir licu huin luyén cua UL khong do con
nguoi gan nhan, may tinh s& phai tuy hoc hoan toan. C6 thé noi, hoc khong
giam sét thi gia tri dau ra s& phu thudc vao thuat toan UL.

Ung dung phd bién nhéat cia hoc khong giam sat 1a gom cum
(cluster). Puong nhién s€ co nhiéu ung dung khac, c6 co hoi toi s€ dé cap
thém.

Ung dung nay d& nhan ra nhét 1a Google va Facbook. Google c6 thé
gom nhom céc bai bao c6 ndi dung gan nhau, hodc Facebook co thé goi ¥
két ban c6 nhiéu ban chung cho ban.

Cac bai bao cbd cung ndi dung s€ dugc gom lai thanh mot nhém
(cluster) phan biét voi cac nhom khéc. Dit liéu huan luyén 1a cac bai bao tir
qua khir t6i hién tai va ting dan theo thoi gian. D& nhan ra rang dir liéu
khong thé gan nhan bdi con nguoi.

Khi mot bai bao méi duoc cho vao input, né sé& tim cum (cluster) gan
nhat v6i bai bao d6 va goi y nhiing bai lién quan.

2.2.2.3 Hoc may ban giam sat

Trong khoa hoc may tinh, hoc nira gidm sat 1a mot 16p cua ky thuat

hoc may, st dung ca dir li¢u da gan nhan va chua gan nhan dé huan luyén -
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dién hinh 1a mot lugng nhoé dir 1i€u c6 gan nhan cung véi lugng 16m dir ligu
chua gan nhan. Hoc ntra giam sat ding gitra hoc khong giam sat (khong co
bat ki dit liéu c6 nhin ndo) va cd giam sat (toan bo dir liéu déu dugc gan
nhan). Nhiéu nha nghién ctru nhan thiy dit liéu khong gan nhan, khi dugc
str dung két hop v6i mot chat dir liéu ¢ gan nhin, c6 thé cai thién dang ké
do chinh xac. Dé gan nhan dit 1liéu cho mot bai todn hoc may thuong doi
hoi mot chuyén vién co6 ki niang dé phan loai bang tay cac vi du huén luyén.
Chi phi cho quy trinh nay khién tap dit liéu dugc gan nhan hoan toan tro
nén khong kha thi, trong khi dit liéu khong gan nhan thuong twong dbi ré
tién. Trong tinh huéng do, hoc nira giam sat c6 gia tri thuc tién 16n lao.

Mot vi du cho k¥ thuat hoc may nira giam sat 1a dong huan luyén
(co-training), trong d6 mot hay nhiéu bd hoc dugc huin luyén ciing mot tap
vi du nhung mdi bo sir dung mot tap dac trung khac nhau, 1y tudng nhat 13
doc 1ap voi nhau.

Mot cach tiép can khac 1a mo hinh ho phan phdi x4c suat dong thoi
cua cac dac trung va nhan. Véi dir ligu chua gén nhan, co thé coi nhin
1a"dir liéu con thiéu". Cac k¥ thuat xu 1y dit liéu con thiéu nhu 13 ldy mau
Gibbs va tdi uu ky vong c6 thé dugc str dung dé udc luong tham sb.

2.2.2 Thudt toan K-Means va irng dung

C6 rat nhiéu cach dé phan cum dit liéu, ching ta c6 thé dung mot sb
phuong phap nhu phan cum phén cp, phan cum phén hoach. ...

Tuy nhién trong nghién ctru ndy t6i sir dung hoc may dé giai quyét
bai toan phan cum dir liéu va mot trong nhitng thuat todn do 1a thuat toan
hoc méay khong giam sat K-Means, chung ta s& ciing tim hiéu vé thuét toan
K-Means va tmg dung cua thuat toan.

Theo [20] Thuat toan phan cum K-Means do MacQueen dé xuét trong

linh vuc thong ké nam 1967. Thuat toan dua trén do do khoang cach cua cac
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ddi tuong dir licu trong cum. Trong thuc té, n6 do khoang céch tdi cac gia tri
trung binh cua cac dir li¢u trong cum. N6 dugc xem nhu 14 trung tdm cua
cum. Nhu vay, no can khéi tao mot tap trung tam cac trung tdm cum ban dau
va théng qua d6 né lap lai cac budc gdm gan mdi ddi twong ti cum ma
trung tAm gan nhat va tinh toan lai trung tdm cia mdi cum trén co s& gan
m&i cho cac ddi twong. Qua trinh 13p ndy dimg khi cac trung tim cum hoi tu.

& toptal

Hinh 2.6: Mo phong tam cia cdc cum dwoc tinh todn
trong thudt toan K-Means
Pé hiéu 1o rang hon vé thuat toan K-Means t6i s& trinh bay cu thé vé
bai todn nhu sau:
Phat biéu bai toan:
Input

B d
Tap cac dbi tuong X = {xi|i=1,2, ..., N}, X €R

S6 cum: K
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Output

Céac cum Ci (i= 1+ K) tach roi va ham tiéu chuan E dat gia tri toi
thiéu.

Thuat toan hoat dong trén 1 tap vecto d chiéu, tap dir lidu X gém N
phan tur:

X={xi|i=1,2,...,N}
K-Mean lap lai nhiéu lan qua trinh:

Gan dir ligu.

Cap nhat lai vi tri trong tam.

Qua trinh 13p dung lai khi trong tam hoi tu va mdi dobi tuong la 1 bo
phan cua 1 cum.

Ham do do tuong tu st dung khoang cach Euclidean:

N

2.2 (Ix=clF)

E — i=1 x&C;j

trong do cj 1a trong tam cua cum C;j
Ham trén khong am, giam khi co 1 sy thay d6i trong 1 trong 2
budc: gan dir liéu va dinh lai vi tri tam.
Cac budc cua thuat toan:
Bwée 1: Khoi tao
Chon K trong tam {ci} (1 = 1+K).
Budc 2: Tinh toan khoang cach
Si(t) =% 1 . _Ci(t) <l X _Ci*(t) | forall =1,...,k}

Buwdce 3: Cap nhat lai trong tam

1
(t+1) z :
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Buéc 4: Diéu kién ding
Lap lai cac bude 2 va 3 cho t6i khi khong co sy thay doi trong tim
cua cum.

Thuat toan K-Means dugc mo ta nhu sau:

Bat dau

—

SO cum

K

Trong tim

v
Khodng cdch cac
tuong dén cac tron
taim N
!

Nhom cac doi tugng

40 cac cum

.

Hinh 2.7: M6 ta thuat toan K-Means
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Vi du minh hoa vé thuét toan K-Means:

Thugc tinh 1 (X) Thugc tinh 2 (Y)

1 1

C O w >

2 1
4 3
5 4

O R N W b U
4

Bwoc 1: Khai tao
Chon 2 trong tdm ban dau:

cl(1,1)=Avac2(2,1) =B, thuéc 2 cum 1 va 2

O r N W b~ O
*
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Buwdc 2: Tinh toan khoang cach
d(C,cl) = (4-1)°+(3-1)°
=13
d(C,c2) = (4-2)* +(3-1)°
=8
d(C, cl) > d(C,c2) — C thudc cum 2
d, c1) = G-D*+(4-1)
=25
d(D, c2) = (5-2)°+(4-1)°
=18
d(D,cl) > d(D,c2) — D thudc cum 2
Bude 3: Cap nhat lai vi tri trong tam
Trong tamcum 1 cl = A (1, 1)

2+4+5 1+3+4
Trong timcym2¢2 (x,y)= 3 3

)

O K N W b U




32

Buwdc 4-1: Lap lai budc 2 — Tinh toan khoang cach
d(A,cl)=0<d(A, c2)=9.89

A thudc cum 1
d(B,cl)=1<d(B,c2)=5.56

B thudc cum 1
d(C,cl1)=13>d(C,c2)=0.22

C thudc cum 2
d(D,cl)=25>d(D,c2)=3.56

D thudc cum 2
Budc 4-2: Lap lai budc 3-Cap nhat trong tdm
cl=(3/2,1)vac2=(9/2,7/2)

O - N W b~ U
2

Budc 4-3: Lap lai budce 2
d(A,cl1)=0.25<d(A,c2)=185
A thudc cum 1
d(B,cl)=0.25<d(B,c2)=125
B thuoc cum 1

d(C, c1)=10.25<d(C,c2) =05
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C thudc cum 2
d(D,cl)=21.25>d(D,c2)=05

D thudc cum 2

o S SR N T 7S A N 71
L

0 2 4 6

Do phuec tap: O( K.N ) véi 1: s6 1an lap

C6 kha nang mé rong, c6 thé dé dang sira doi v6i nhing dit liéu méi.
Bao dam hoi tu sau 1 s6 bude lip hitu han.

Ludn c6 K cum dir liéu

Ludn c6 it nhat 1 diém dit liéu trong 1 cum dir li€u.

Céc cum khong phan cip va khong bi chong chéo dit liéu 1én nhau.
Moi thanh vién cua 1 cum la gén v6i chinh cum do6 hon bat cr 1 cum

nao khac.
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CHUONG 3
MO PHONG HE THONG GQI Y THONG TIN TRONG THUONG
MAI PIEN TU
3.1 Huwéng tiép can va kién tric hé thong
3.1.1 Huéng tiép cén

Ngay nay, viéc dua Machine Learning vao trong vao trong cac hé
thong thong tin thong minh ngay cang duoc phd bién rong rai vi Machine
Learning c6 nhitng wu diém vuot bic ma cac giai phap thong thudng khong
giai quyét dugc.

Dbi v6i nhimg hé théng thuong mai dién tir binh thuong, chung ta
chi ¢ thé tim kiém nhiing san pham ma ta can theo danh muc cic san
pham di c6 sén trong hé thdng didu d6 dong nghia v6i viée néu hé théng co
it san pham thi nguoi ding c6 thé tim kiém ngay ra san pham minh can tim
nhung v6i hé thdng ¢ rat nhiu san pham gidng nhau va cé nhimg thudc
tinh giéng nhau tuy nhién trong cac thudc tinh d6 lai c6 nhimng san pham
pht hop véi nguoi dung hon thi nhitng hé théng thuong mai dién tir binh
thuong khong thé dwa ra mot cac nhanh chong cho ngudi dung hodc ngudi
dung phai mat rat nhiéu thoi gian dé tim kiém duoc nhitng gi minh can.

Pién hinh 1a bai todn goi y cho ngudi ding cac ddi tugng ma ho ¢6
thé quan tdm. Chang han o nhiing tmg dung thwong mai dién tir thong
thuong, viéc goi ¥y nay chi dua trén mot vai ti€u chi nhét dinh nhu nhom

doi tuong, mire gid, mau sac...

Hinh 3.1: Goi goi y doi tiwong tirong tir
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Tuy nhién, mdt ddi tuong s€ co rat nhiéu thudc tinh khac nhau, chi
dua vao mot vai thudc tinh s¢ khong danh gia hét duoc do tuong déng cua
cac dbi tuong. Hon nira, khi lugng dir liéu tré nén vo cung 16n, viéc truy
van theo nhiéu diéu kién phtrc tap s€ khong dam bao duogc hiéu nang hé
thong. Theo khao sat ctia Amazon, da s6 nguoi dung tra 10i rang ho khong
mudn tiép tuc kham phé tmg dung thuong mai dién tir néu thoi gian phan
héi cta tng dung quéa cham.

Dé giai quyét dugc can van dé nay, chung ta phai xay dung trudc
duge moi lién hé giira cac dbi tuong tuong tu nhau dya trén céac thudc tinh
cua chung va thyc hién danh chi muc trude khi thyc hién truy van.

3.1.2 Kién tritc hé thong

Trong chwong nay tdi sé& trinh bay mdt mé hinh tong thé cho viéc luu
vét hanh vi cia nguoi ding véi mot hé théng thong tin dé dua ra goi y d6i
tuong thong tin ma nguoi sir dung quan tam, va mot gidi phap st dung hoc
may nham dwa cac ddi twong tuong déng vao vao cac nhom cu thé dua theo

tap thuoc tinh cua cac doi tuong.

OFFSHORE MODE ONLINE MODE

Thém/ stra déi'tuqng Xac dinh dic tinh nguoi
trong h¢ thong dung

Tao nhom dcf)i tuong Xéc dinh nhom déi
tuong dong tuong twong dong

Kho dit liéu
Luu vao kho dir li¢u Truy cép kho dir liéu aé

liy thong tin déi tuong

Hinh 3.2: So' d6 luong hé thong
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Tai OffShore mode:

Pay 1a ché d6 danh cho ngudi quan tri. Mdi khi thém hodc sta dit
liéu vé dic tinh cua d6i tuong, hé théng s& thue hién dua dbi tuong ndy vao
dung nhém ma chang thudc vé.

Sau khi da thiét 1ap nhom cho cac d6i tugng, toan bd dir lidu nay s&
duoc danh chi muc va luu vao kho dir liéu.

Toi sit dung hoc may trong qua trinh phan nhom dbi tugng. Co6 3
phuong phap hoc may la:

e Hoc co giam sat

e Hoc khong giam sat

e Hoc ban giam sat

Néu str dung phuong phép hoc co gidm sat, yéu cau phai co tap dir
liéu da dugc gan nhan la rat 16n thi méi cho hiéu qua cao. Van dé 1a that
kho dé dinh nghia cac nhin 16p cu thé cho ting dbi twong, hon nita, qua
trinh nay ton rt nhiéu cong strc thu cong.

Do khong c6 nhiéu dir liéu di dugc gan nhéan 16p va viéc gan nhan
16p trong trudng hop nay 1a khong c6 tiéu chi cu thé, vi thé, t6i su dung
phuong phap hoc khong giam sat bang thuat toan Kmean dé thuc hién phan
nhém cho céc ddi tuong.

Trong qué trinh van hanh hé thong, t6i di thém mot module luwu lai
cac dbi tugng ma cung mot nguoi dung lwa chon dé xem thong tin hoic
like dbi twong. Sau do, dé ting do chinh xac cho qua trinh phan nhém, toi
sit dung hoc may dé huan luyén ra ham khoang cach va dung ham khoang
cach nay dé phan nhom cho toan bo céc dbi twong trong tmg dung.

Nhu vy, trong luan vin ndy ap dung hoc ban giam sat bang cach két
hop hoc khong giam sat va huan luyén ham khoang cach bang hoc c6 giam

sat dua trén tap dir li¢u it 61 dugc phan nhém c6 san.
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Tai Online mode:

Khi ngudi dung truy cap vao tng dung thuong mai dién tir, hé théng
s€ xem xét d6 c6 phai la nguoi dung da tung truy cap vao ung dung hay la
mot ngudi dung hoan toan mai.

- Néu 1a nguoi dung méi va tmg dung chua c6 thong tin gi vé ngudi
dung nay thi s& liét ké ngdng nhién cac ddi twong thude cac nhom khéc
nhau dé goi y cho ngudi dung.

- Néu trude diy nguoi dung da timg truy cap vao tng dung thi sé
tim cach liét ké cac d6i tuong dua theo thong tin ma trudc d6 nguoi ding
da dé lai.

Mot nguoi dung khi truy cap tng dung s€ c¢6 cac hanh dong: xem,
like hodc dit hang ddi tuong. Nhu vay, toi dua ra cach thirc luu vét nguoi
dung qua cach hanh dong ctia ho nhu sau:

Véi mbi phién truy cap, hé théng sé luu lai IP cia nguoi ding nhu 1a
mot dinh danh (ID) cua nguoi dung. Khi nguoi dung thye hién dang ki tai
khoan, IP d6 s& chuyén thanh ID thuc sy ciia nguoi dung. Mdi khi ngudi
dung chon xem ddi tugng, hé thong sé& luu lai thong tin vao bang sau:

Bing 3.1: Mé td cdu triic bang lwu triv hanh vi ngwoi siv dung

IP hoac ID Dinh danh nguwdi dung
M3 doi twong M3 doi tuong trén Gmg dung
View Luogt view, x1 (nhan 1) modi khi nguoi dung view doi
tuong do
Like x3 (nhan 3) néu ngudi dung thich

Trong d6, cap IP/ID va Ma doi twong 1a cip khoa duy nhat trong
bang. M&i ddi twong twong Umg véi Ma ddi twong di dugc phan 16p tur
trude. T vét khach hang nay, hé thong sé tinh ra 16p dbi twong ma ngudi

dung thich, sau d6 s& liét ké cac ddi twong trong 16p nay lam muc tiéu goi ¥
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cho khéch hang.
Cong thirc tinh nhu sau:
Point of P; = Hit; + 3*Like;)
P = Max(Point of P;)
Gia st co P ddi twong nguoi dung di timg View hoic Vote, ta lay
duge dbi tuong Pi ¢6 lugng View + Like 16n nhit. Lop ddi twong ngudi

dung thich chinh 13 16p ctia ddi twong thir Pi.

Vi du:
Bang 3.2: Vi du lwu trit hanh vi ngwoi sir dung
IP/ 1D Ma ddi twong View Like
IP1 P1 1 1
IP1 P2 2 0
IP1 P3 3 0

Nhu bang trén, ta tinh Point of P; nhu sau:
Pointof P, =1+3*1=4;
Pointof P, =2 +3*0=2;
Pointof P; =3+3*0=3;
Vay, d6i v6i nguoi dung c6 IP 14 IP1 thi ddi twong P1 cua diém cao
nhat, do d6 hé théng sé liét ké cac dbi tuong thudc class cua P1
3.2 Thiét ké va cai dit chi tiét cac thanh phan hé thong
3.2.1 Phén nhém doi twong bang phwong phdp hoc bdn gidm st
Trong luan vin ndy t6i sir dung thuat toan Kmean dé phan cum,
trong do, str dung phuong phap hoc may dé xay dung ham khoang cach.
a. Lwa chon s6 cum
Lam cach ndo ma ta chon ra duoc s6 cum (k) thich hop?

Neéu lya chon nhiéu cum, dit liéu s€ dugc chia nho ra, va gia tri error
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(tong khoang cach) ciing s& nho hon. Vay, c6 thé chon k = m (s6 dbi
tuong), nhu thé mdi dbi tuong sé& trd thanh tAm ctia chinh n6 va mdi cym sé&
chi c¢6 1 diém.

RS rang rang diéu d6 1a khong sai vi error s& bang 0, nhung ta s&
khong thé tim dugc mé ta don gian cho dir li€u, va moé hinh thu dugc cling
gip van dé overfitting va khong thé pha dugc nhitng diém méi thém vao.

Pé giai quyét van dé nay 1a bd sung thém ham phat (penalty) cho s6
luong cum. Tu d6, muc tiéu luc nay khong chi con gidm thiéu error, ma
phai can bang ca error + penalty. Gia trj error sé tién dan t6i 0 khi ting s6
luong cum, nhung dong thoi penalty ciing ting theo. Qué trinh ting so
luong cum sé& dimg lai khi ma lugng error giam di thap hon so véi gia tri
penalty, va két qua thu duoc 1a két qua tdi uu.

b. Xdy dung tdp dir liéu mau

Qua trinh x4y dung tdp mau duogc thuc hién mot cach thi cong hoan
toan dua trén bo dir liéu 1a cac doi tuong ¢ trong kho dir liu. Trén kho dix
ligu do6 ta chon ra k xu hudéng ddi tuong, thiét lap n thudc tinh dién hinh cho
mdi k xu hudng d6. Tap thudc tinh dién hinh nay s& 13 tim ctia mdi cum.

Tiép d6, lya chon cac ddi twong twong dong trong kho dir liéu d6i
v6i bo dir liéu ¢ tAm ctia mdi cum. Viée lira chon ndy yéu cau kinh nghiém
chuyén nghanh vé linh vuc thong tin ma hé thong dang thao tac. Vi du d6i
voi cac dobi tuong la déng hd deo tay, viéc lya chon cac ddi tuong tuong
dong phai dua trén kinh nghiém cta ngudi lam trong linh vuc marketing va
nghién ctru thi truong.

Trong luan vin ndy, toi sir dung tdp mau 1a 30 chiéc dong hd duoc
Ira chon tir kho dir liéu gém 300 chiéc d@)ng ho khac nhau va phan vao 6
cum dugc gan nhan tur 1 dén 6.

Viéc lya chon tdp mau ciing can duoc sy trg giup tir hanh vi nguoi
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st dung. Vi du, néu mot nguol xem doi tuong x ma luén co6 xu thé xem
thém d6i twong y thi nhidu kha ning x va y s& thudc chung vao mot cum

c. Quy doi mién khéng gian gid tri cia cdc thudc tinh

Mot dbi tuong co rat nhiéu thong tin thudc tinh. Cac thudc tinh nay
c6 mién gia tri rat khac nhau. Vi du v6i mot chiée déng ho:

buong kinh mat: 50mm

Do sau ngap nudc: 2m

D@ dang thiy rang mic du 2 thudc tinh c6 d6 quan trong gin tuong
duong, tuy nhién mién gia tri cua ching lai rat khac nhau. Piéu nay s& dan
dén qua trinh thyc hién thuat toan Kmean s€ khong chinh xac béi khong
gian n thudc tinh da bi méo.

Pé tranh bi méo mién khong gian, toi bién ddi cac gia tri thudc tinh
vé mién [0,1] twong Ung.

Poi voi cac thude tinh ma gia tri 1a so thue:

Gia st thudc tinh cua dbi tuong thur i 1a X; (X 16n, 1a gia tr1 trude khi
bién ddi cta thudc tinh X), ta s€ tinh max cua thudc tinh x trén N ddi tuong
can phan cum.

max = Max(X;) | i = 1..N

Gia tri sau khi bién doi ctia d6i tugng thi i 1a (quy dinh X nhd 1a gia
tri sau khi bién d6i cua thudc tinh x):

xXi = i voii = 1..N

Poi véi gia tri la cac chudi:

Viéc quy ddi mét chudi thanh sd thuc ma van dam bao khong gian
thudc tinh khong bi méo 1a rat khé khan, vi vay, to1 st dung phan bd déu
rdi rac trong khoang [0, 1] cho cac gia tri chudi nay.

Vi du toan bd cac gid tri khac nhau cua thudc tinh x trén tép ddi

tugng can phan 16p co gia tri la: “A”, “B”, “C”. Tién hanh phan bd trén



41

khoang [0, 1] s& duoc cac gia tri s thuc twong Gmg nhu sau:

4‘A’7 _ O
4‘B’7 _ 0.5
CCC,, _ l

Luu ¥ rang viéc ndy ciing s& dam bao cac gia tri gidng nhau s& co
cung mot vi tri trén truc toa do biéu dién chiéu thudc tinh x.

d. Xay dung ham khoang cdch

Mot trong cac yéu té quan trong nhat trong phan cum d6 1a ham
khoang cach. C6 rat nhiéu ham khoang cach c6 thé dugc sir dung trong viéc
phan cum dir li¢u nhu bang mo ta dusi day:

Bang 3.3: Cac ham khodng cach

Distance Description
ArgMax ArgMax distance (LO) distance.
Bhattacharyya Bhattacharyya distance.
BrayCurtis Bray-Curtis distance.
Canberra Canberra distance.
Chebyshev Chebyshev distance.
Cosine Cosine distance.
Dice Dice dissimilarity.

Euclidean Euclidean distance metric.
Hamming Hamming distance.



http://accord-framework.net/docs/html/T_Accord_Math_Distances_ArgMax.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Bhattacharyya.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_BrayCurtis.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Canberra.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Chebyshev.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Cosine.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Dice.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Euclidean.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Hamming.htm
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Hellinger Herlinger distance.
Jaccard Jaccard (Index) distance.
Kulczynski Kulczynski dissimilarity.

Levenshtein

Levenshtein distance.

Mahalanobis Mahalanobis distance.
Manhattan Manhattan (also known as Taxicab or L1) distance.
Matching Matching dissimilarity.
The Minkowski distance is a metric in a normed
_ _ vector space which can be considered as a
Minkowski o _ _
generalization of both the Euclidean distance and
the Manhattan distance.
Modular distance (shortest distance between two
Modular

marks on a circle).

PearsonCorrelation

Pearson Correlation similarity.

RogersTanimoto

Rogers-Tanimoto dissimilarity.

RusselRao

Russel-Rao dissimilarity.

SokalMichener

Sokal-Michener dissimilarity.

SokalSneath

Sokal-Sneath dissimilarity.



http://accord-framework.net/docs/html/T_Accord_Math_Distances_Hellinger.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Jaccard.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Kulczynski.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Levenshtein.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Mahalanobis.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Manhattan.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Matching.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Minkowski.htm
http://accord-framework.net/docs/html/F_Accord_Math_Distances_Minkowski_Euclidean.htm
http://accord-framework.net/docs/html/F_Accord_Math_Distances_Minkowski_Manhattan.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Modular.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_PearsonCorrelation.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_RogersTanimoto.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_RusselRao.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_SokalMichener.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_SokalSneath.htm
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Square-Euclidean distance and similarity. Please
SquareEuclidean | note that this distance is not a metric as it doesn't

obey the triangle inequality.

SquareMahalanobis Squared Mahalanobis distance.

Yule Yule dissimilarity.

Hién nhién, v6i nhitng diém nam trong khong gian, khoang cach
Euclid rd rang 13 hiéu qua nhat, nhung trong trudng hop nay phai can thém
vai thu thuat cho nhirng loai dir li€u dac trung khac nhau. Co rat nhiéu ham
khoang cach phu hop, viée ndy yéu cau kha nhiéu kién thic chuyén nganh
lién quan té1 dit liéu do.

Do d6, to1 nho té1 su trg gip cia Hoc may dé huin luyén ra ham
khoang céch thich hop nhat. Hon nira, t6i d3 c6 mot tap dir liéu da duoc
gan nhan tur trudc.

V&i mdi ddi tuong, t61 chon ra n dic trung c6 anh huong 16n nhat
dén tinh chat cua d6i tugng. n dic trung ndy tao ra mot khong gian vector
thudc tinh n chiéu.

3.2.2 Hudn luyén mang no ron dé xdy dwng ham khodng cdch

X4c dinh céu tric mang:

- Mang noron dugc xay dung theo phuong phap hoc c6 giam sat.

Bai toan Iya chon mang Feed-forward 3 16p véi ciu triic nhu sau

S6 noron 16p dau vao : n noron (twong Gmg véi s6 chiéu cua vector
thudc tinh)

S6 noron tang an: 500 noron. Con s6 500 duoc turning dua trén cac

lan thir sau moéi qua trinh hoc.


http://accord-framework.net/docs/html/T_Accord_Math_Distances_SquareEuclidean.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_SquareMahalanobis.htm
http://accord-framework.net/docs/html/T_Accord_Math_Distances_Yule.htm
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S6 noron tang dau ra: 1 noron. Twong tmg véi khoang cach cta mdi
ddi tuong dén cum thir k trong bg dir liéu huin luyén.
Trong hinh duéi dy biéu dién khoang cach cua mot ddi tuong thir i

té1 tam cua k cum da dugc phan nhom tir trude.

A

Tam cum thir

Cum

v,

/.Cuml
Y

Y _—
Cum ! : f

Déi tuong thir i

v

Hinh 3.3: M6 hinh khodng cdch dén tam cum ciia tap dir liéu mau
Viéc huan luyén cho mang hoc 1a mét vong 1ap duyét qua lan luot cac
d6i twong gitip mang noron nhd cac khoang cach dén cac tim cum.Véi mdi

vong 1dp, mot doi tuong sé duge dua vao giang day cho mang noron hoc.
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1 noron dau
ra ung gia
tri dau ra

cua ham

2n noron

dau vao .

Téng Tﬁng an 500 noron Téng output

Hinh 3.4: M6 hinh mang no ron dé huan luyén ham khodng cdch

Gi4 tri dau ra ciia moi no ron duoc cho boi cong thuec:

y, = f(net —6) va net, :iwijxj

j=L

trong d6: X1, Xo, ...Xm 12 C&C tin hiéu dau vao twong Gng voi gia tri
ctia vector thudc tinh cho mdi dbi twong, con Wiy, Wi, ..., wim 12 cac trong sd
két ndi ciia noron thu i, net; 1a ham tong, f1a ham truyén, 6, 1a mot ngudng,
yi 1a tin hiéu dau ra cta noron.

Pau ra

Thuit toan huan luyén mang:

Mang feed- forward sir dung giai thuat lan truyén nguoc sai sé Back
Propagation.

Giai thuat gom 2 budc :

Buoec 1:

-Lan truyén xudi dau vao qua mang.

Str dung céc cong thic :

Cong thirc chung tinh ddu ra cia mot noron thir i tai 16p thir L:
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Yi= f ( Zwijxj 'bi)
j=0

Véi f1a ham chuyén sigmoid ludng cuc duoc tinh theo cong thuc :

2
l-e™

f= -1

o: hé s6 goc ctia ham chuyén

t: bién net-input

bi: hé sd ngudng hay do léch

Ap dung d6i vé6i mé hinh mang ciia chwong trinh :

-Cong thire cho dau ra ctia mot noron thir i (1->500) tai 16p an
ai f( ilwi,.xj b))
=
V61 w; : trong s tai noron thtr i cua 16p an két ndi véi dau vao thir j
cua 16p vao
X;: gla tri dau vao cta noron thit j tai 16p vao
b; : gi4 tri ngudng hay d6 1éch ctia noron thtr i cia dau vao

-Cong thire cho dau ra ctia mot noron tai 16p output
y=T(> wia; =b )= [D> w,(F( D wx;)]
= j=1 j=1

Buéc 2 : Lan truyén nguoc

Tinh toan sai léch giita dau ra thuyc va dau ra mong mudn ciia noron
tai dau ra. Pay chinh 1a sai s6 cia mang tng vi mau hoc (Xs, Ts):

e-t-y

Néu e > ¢ thi:

Thong tin sai s6 s& duoc lan truyén ngugc qua mang dé diéu chinh
lai trong s6 tai vong lap L.

- Cong thirc diéu chinh trong s6 véi lién két giita noron thir j trong

16p an va noron th{r i trong 16p ra tai lan ldp 1+1: (I+1<s6 1an day( epochs)
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w; (I+1) = w; (I+ n.e(l).y;.£(yi(l))
Véi n: hé s6 hoc
E(1): gi4 tri sai 1éch cta noron thir i trong 16p ra , trong lan day
(1ap ) thu L.

1-x°

f: dao ham cua ham chuyén ludng cuc ,cong thirc =

n: hé s6 hoc
y(1): gia tri dau ra cia noron thtr i trong 16p ra tai vong lap thu 1.
yj(L): gia tri dau ra cua noron thit j trong 16p 4n tai vong lap thi L.

- Cong thtrc diéu chinh trong s6 véi lién két gitra noron vao thir j va

noron an thi i, tai lan lap th@ I+L (1+L <epochs)
w; (I41) = wy N+ i 0(y0). w1+ D (1.F"(y, (1)
k=1

Vi :

n: hé sb hoc

X - gia tri dau ra cua noron tht j trong 16p vao.

Vi gia tri du ra cta noron thit i trong 16p an

wi(l +L): trong s lién két giita noron trong 16p ra va noron tht i
trong 16p an trong lan lap tha 1+ L.

y(L) : gid tri dAu ra cta noron thir k trong 16p ra.

Cic tham so sir dung trong chuwong trinh

Téc do hoc 1 = 150.

Hé s goc o Sigmoid = 0.014.

Gia tri ngudng hay do 1éch: 0.2

S 1an day epochs = 600.

Ngudng cua 16i = 0.0002.

e. Thuec hién phan cum cac doi tuwong
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Qua trinh huén luyén ham khoang cach s& thu dugc 2 ma tran trong $0:

+ Ma tran hai chiéu W1, c¢6 s6 dong la 2n, tuong (mg vé&i 2n gia tri

dau vao cia ham khoang cach
- n thudc tinh cia mot doi tuong
- n thudc tinh cua tam

n+n=2n

+ Ma tran 1 chiéu W2, c6 sd dong 1a H = 500, chinh Ia s6 noron cua

tang an

Ham khoang cach chinh 1a viéc cho chay cac tin hi€u dau vao qua

mang noron vai 2 bg trong so nay.

Cac budc thuc hién phan cum nhu sau:

BAT DAU

Duyét qua mai déi twong

v

Bién d&i mién gia tri thudc tinh

v

Thuc hién phan cum bing Kmean

v

Lwu vao nhan cum cla doi
twongvaao CSDL

!

Ham khoang cach

Hinh 3.5: Qué trinh phdn cum cdc déi twong
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3.2.3 Ddanh gia mirc dp hiéu qua

T6i tién hanh xdy dung mot Gmg dung khao sat ngudi diung nham
danh gia két qua cia mo hinh nhu sau:

Ung dung bao gdm ¢6 2 man hinh chinh

Man hinh dau tién s& lya chon ngau nhién 5 san phém thuoc moi
cum trong toan bo tap dir liéu

Man hinh tht 2: Sau nguoi ding chon dbi tuong ¢ man hinh dau
tién, sé chuyén man hinh thtr 2 gom:

- Thong tin ddi tuong ma ho lya chon

- Danh sach cac d6i tuong trong cung mot cum véi ddi twong ngudi
dung da lya chon.

Két qua cho thiy 83% nguoi dung sé& click vao san pham twong tu.

Cung mot phuong phap khao sat nay, néu nhu toi lwa chon cac san
pham twong tu bang phuong phap truyén théng nhu truy van theo miu sic,

chung loai, gia ca.. thi két qua thu duoc 1a 72%.

[SERIES
NAME]

Truyén thong
72%

Hinh 3.6 Ddanh gia mirc do hiéu qud
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M4t s6 hinh anh demo hé thong di xay dung:

List product X| | Home page ¥ - Phong CTHSSV = a X
€& C 0 @ localhost @ & an % ¢
@) Céctabméidong A Hé thdng goi y (Rec iMacros

ENGLISH: $000 W/

LUXURY WATCHES

Men Watches Women Watches Kids Watches Contact Search Q

S

74 B 936

1’1] List product X | |  Home page X
& C 0 | @ localhost58816

@) Cactabmdidong A Hé thdng gai ¥ (Rec iMacros

A
/
/

BIOSTATION
BIOSTATION BIOSTATION

= $0
= $3,242 =/ $2,345

BIOSTATION

8¢ TheChamCong (Runni.. " Solution1 - Microsoft .. (@ Home page - CocCoc W BE TAI CAO HOC #3 Luan van nghién cltu .

Hinh 3.8: Giao dién tong quan hé théng khi ¢ trang thdi Online Mode
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‘] List product % | BioStation X ~Phong CTHSSV | _ X
& & C 0 O localhost58816/+ % % v
) Cactabmaidong A Hé thong ggi y (Rec iMacros
ENGUISH: ~ so00 &/

LUXURY WATCHES

Men Watches Women Watches Kids Watches Contact

Search Q

Home

BioStation CATOGORIES

1 customer review

$123456.00

Color Silver v

BRAND
Size Large v

v| Kurtas %

imCong (Runni... '\- Solution1 - Microsoft ... @BioS(ation - C6c Coc I DETAI CAO HOC

%3 Luan van nghién cu .

Hinh 3.9: Giao dién chi tiét san pham khi truy cdp

] | List product X | BioStation X ~Phing CTHSSV (= X
& C @ @ localhost58816/Home/Det w b'é +
@) Cactabmdidong A Hé thong gai ¥ (Rec iMacros
BIOSTATION ZSDFGVBN
=/ $123456.0000 =/ $768999.0000
Enter Your Email ‘ Subscribe © 2016 Luxury Watches. All Rights Reserved | Design by Mong Quoc Tuan

R 3 TheChamCong (Runni.. " Solution1 - Microsoft .. (@ BioStation - Céc Coc

W BE TAI CAO HOC 3 Lu3n van nghién clfu .

B 939em

Hinh 3.10: Nhitng sin pham twong tw dd dwoc goi y trong hé thong
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W | LUANVAN-MONGQUC x [| | BioStation - Phing CTHSSV

€ © C O localhost38816/Account/Login Bwreawl) 5 4

1) Cactabmdidong A Hé thong gai y (Recc iMacros

LUAN VAN - MONG QUOC TUAN

admin|

) Remember me

Login with Facebook

Hinh 3.11: Pang nhdp vao Offshore mode trén hé thong

Wl List product x || BioStation X ~Phong CTHSSV. (RS X

€ C O O localhos du Y a ‘\; 4
@) Cactabmdidong A Heé théng gai y (Rec iMacros
MONG Administrator & v
@ Products LIST PRODUCT
£ Categories + Add product
Run Clusstering # Product image Product name Category Price
# System Management % 1 BioStation Men Watches $123,456 View in home @ xoa
2 ZSDFGVBN Men Watches $768,999 View in home @ x6a
3 BioStation Men Watches $2 View in home @ x6a
4 BioStation Men Watches $3,242 @ x6a
5 BioStation Men Watches $2,345 @ xéa

(s o
2 Solution1 - N st product - C6+

Hinh 3.12: Téng quan hé thong quan 1y san pham
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< C O O localhost:58816/Product/

LA KR«

) Cactabmdidong A Hé théng gai y (Recc iMacros
MONG QUOC TUAN Administrator
@ Products LIST PRODUCT
Categoriet
govee) Number Of Clus | [[§ % | RunClustering [EREEECRET
Run Clusstering
# Product Category Matarial Case Band Display Water Pressure Weight Thickness Diameter Cluster
& System Management < name shape color type deep (m) water (bars) (grams) (mm) (mm)
1 BioStation Men Gold Round Multi - Chronograph 45 34 1 45 54 0
Watches Color
2 BioStation Men Gold Round Multi - Chronograph 14 45 4 15 5 0
Watches Color
3 BioStation Men Gold Round Multi - Chronograph 4 45 5 4 2 0
Watches Color
4 BioStation Men Gold Round Multi - Chronograph 65 3 1 4 5 1
Watches Color
5 BioStation Men Gold Round Multi - Chronograph 4 5 3 7 4 1
Watches Color
6 BioStation Men Gold Round Multi - Chronograph 6 5 6 4 5 1
Walches Color
7 BioStation Men Gold Round Multi - Chronograph 4 14 4 45 3 1
Watches Color

| Product information X | | BioStation

& C O @ localhost58816/Product/E:

t/15?returnl

) Cactabmsidong A Hé théng goi § (Recc iMacros
MONG QUOC TUAN Administrator & v
& Products PRODUCT INFORMATION
Categories Product name Material
Run Clusstering BioStation Gold v
Brand Water deep (m)
£ System Management < S 15
Price Pressure Water (Bars)
435,0000 34
Product category Weight (gram)
® Men Watches 1
Women Watches Thickness (mm)
Kids Watches 45
View in home U Diameter (mm)
54
Case Shape
Round v
Band Color
Multi - Color v
Display Type

Hinh 3.14: Chi tiét quan ly thong tin cho tirng san pham
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc

Trong luan vin nay, tac gia tap trung giai quyét cac nodi dung sau:

- Nghién ctru tong quan vé thuong mai dién tir, Iy thuyét hoc may.

- Nghién ctru sau vé thuat toan hoc khong giam sat K-Means.

- Xay dung ung dung thir nghiém cho thuét toan K-Means két hop
v6i mot s6 ki thuat khac tmg dung trong hé thong thuong mai dién tir.

2. Hudng phiit trién

- Tiép tuc phat trién chuong trinh nhiam hoan thién cac chirc ning
mot cach déy du nhét sao cho day thuc sy la mdt cong cu hiru ich ho tro
cho nhiéu hé théng hon nita va rat ngan thoi gian tim kiém hon nira.

- Tiép tuc nghién ctru cac phuong phap khac két hop ciung thuat toan

K-Means dé dua ra dugc két qua chinh xac hon nira.
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