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1. TRICH YEU

Trong nhitng nim gan dy, ban hang trén mang xa hoi 1a xu huéng phd bién ctia nhiéu ngudi
vi noi d6 13 mot cong dong 16n, noi két ndi nhirng nguoi ¢6 chung mot so thich, ban hang &
day s& gay sy cha ¥ hon. Hién tai vin chua c6 phuong phap, cong cu cu thé giup nguoi ding
mang x3 hoi mua hang tryc truyén mot cach hiéu qua. Bén canh d6, mang xa hoi 1a mé hinh
twong d6i da dang va phirc tap Vi ¢6 nhiéu nguoi két ndi véi nhau, ton tai nhiéu mbi quan heé,
nhiéu s¢ thich ludn ludn thay ddi theo thoi gian. Vay lam thé nao dé c6 thé nim bat dugc

nhirng xu hudng mua hang hién tai cia nhitng ngudi dung nay?

V6i cac doanh nghiép 16n, ho ludn lam cong viéc thu thap thong tin khach hang dé phan tich,

Ay

tim ra xu hudng ctua khach hang. Cong viéc nay hay con goi la “khai thac dir liéu” da duoc
xem 1a mot mon khoa hoc dé tmg dung c6 nhiéu nganh nghé khéc nhau. Khai thac dir liéu
khong nhirng 1a mét hudng nghién ctru 16n cua nganh khoa hoc may tinh ma con la mét giai
phap hitu ich cho nhiéu doanh nghiép. Ung dung cua khai thac dir liéu rit da dang tir tiép thi,
phan tich hanh vi st dung cta con nguoi thong qua viéc mua hang dé dua ra nhitng quyét
dinh kinh doanh phu hop...Thém vao d6, phuong phap nay c6 dic diém phu hop voi luong
dir liéu tinh, ¢ dinh giai quyét van dé trong mot linh viuc ma thdng tin trén mang xa hoi thi
ludn ludn bién d6i. Véi sy thay doi vé thong tin nhu thé, hé thong s& thue hién khai thac di

liéu nhu thé nao dé gidi thiéu ban hang mot cach hiéu qua hon?

Sau khi nghién ctru khai thac di liéu dua trén 1y thuyét khoa hoc, chung ti chon giai phap 1a
két hop phuong phap gom cum va phuong phép ciy quyét dinh dé giai quyét bai toan da dat
ra. Voi phuong phap gom cum, két qua tra vé 13 thong tin cac cum khach hang véi cac loai
san pham twong ung. Phuwong phép cdy quyét dinh lay két qua nay dé phén tich va xac dinh

xu hudng cu thé twong tmg véi timg cum nay, tir d6 dua ra goi y thong tin mua hang phu hop.

Ching t6i da thyc hién giai phap nay trén hé thng giéi thiéu ban hang truc tuyén
face4shop.com véi thong tin nguoi dung tir mang xa hoi facebook. Sau khi thir nghiém d6
chinh x4c ctia phurong phap két hop trén bang cach sir dung dir liéu ngau nhién c6 gia dinh
mdt xu hudng mua hang cu thé, két qua thu duoc 1a 81% du doan chinh xac nhu ciu cua
khéach hang. Vi két qua nghién ctru nay, gitip ching ti co nén tang nghién ctru khai thac dir

liéu, c6 co hdi phat trién sdu trng dung vé sau nham giup do viéc mua hang trén mang xa hoi.
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3. LOI CAM ON

Trong mudi bon tuan thyc hién dd 4n nay tai Truong Pai hoc Hoa Sen tir ngay 13/09/2010
dén ngay 18/12/2010, ching toi d3 duoc Thay Tran Vi Binh — Trudng khoa Khoa Hoc va
Cong nghé tryc tiép huéng dan ching toi trong thoi gian thuc hién dé tai, dwa ra nhitng yéu

cau cu thé, dinh hudng rd rang va tao diéu kién t6t cho chiing t6i thuc hién dé tai nay.

Bén canh d6, chiing t6i giri 10i cam on Thay Nguyén Kim Long ngudi di nhiét tinh truyén dat
kién thirc vé k¥ thuat. Thoi gian vira qua d3 gitip nhém chung t6i ing dung nhirng kién thic
da hoc, dong thoi c6 co hoi tim hiéu nhitng nét mai vé linh vuc khai pha dit liéu va dat duoc

nhitng két qua nhét dinh.

Mong ring céac kién thirc nhan duoc tir trong qua trinh 1am khoa ludn sé gitip ich cho ching

toi trong cong vi€c sau nay.
Tran trong.

Nhém sinh vién thuc hién dé tai
Nguyén Hoang Phuc

Vii Thi Quynh

Huynh Thi Minh Tam
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4. NHAN XET CUA GIANG VIEN HUONG DAN

Tp. HO Chi Minh, ngay thang nam 2010

Giang vién huéng din

Tién si. Tran Va Binh
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5. NHAP PE

Ngay nay vai su phat trién cta Internet, ban hang tryc tuyén qua mang xa hdi ngay cang co
nhiéu nguoi tham gia. Cau hoi dit ra 1 ai ciing c6 thé ban duoc, nhung 1am thé nao dé ban
dugc nhiéu hon, hiéu qua hon. Nhiéu doanh nghiép chon cach dit banner quang cdo trén cac
trang web khac dé moi ngudi cha ¥, muc dich 1a dé nhiéu ngudi chu ¥ dén thuong hiéu, san
pham ctia minh. Nhiéu nguoi chi y dén hé théng ban hang tryc tuyén thi kha ning mua hang
s& cao hon. Tuy nhién, hé théng c6 that su giit chan duoc khach hang hay khong hay khach

hang chi mua mot 1an duy nhét.
Diit vin dé

o Véi phwong phdp kinh doanh truyén thong: cic doanh nghiép 16n thudng phan tich
dir liéu ban hang hoidc thdng qua mdt cong ty chuyén lam nghién ctru thi truong dé
biét dugce nhu ciu cia khach hang vé san phdm ctia doanh nghiép. Nhitng thong tin da
thu thap s& duoc phan tich, thong ké, danh gia dé doanh nghiép c6 mdt cai nhin tong
quan vé mdi lién hé giita doanh nghiép, khach hang va nhitng nhu cau san pham thuc
su ctia khach hang dé dua ra nhitng chién Iuoc kinh doanh phu hop. Tir 6 nhan thiy
rang viéc khai thac dir liéu 1a mot cong viée quan trong trong chién lugc phat trién

kinh doanh cua tirng doanh nghiép.

e V6i xu huwéng bdan hang triee tuyén: thong tin khach hang ciing 1a ngudn dit liéu quan
trong cho viéc phan tich, théng ké va danh gia, nhung lam thé nao dé thu thap duoc
thong tin can thiét cua khach hang giup ich cho viéc ban hang? Cau tra 16i chinh la
mang xd héi. Mang xa héi la noi két néi ciia nhiéu ngwoi khdc nhau cing chung
CAC s¢' thich dwa trén moi quan hé. Mang xa hoi ton tai vo sb thong tin, mdi thong tin
c¢6 nhitng y nghia khac nhau, tham chi c¢6 nhiéu cach két hop cac thong tin lai véi
nhau va tao ra nhiéu y nghia khac nhau. Diéu nay cho thdy mang xa héi la nén ting

div liéu tot dé thwe hién khai thdc div liéu.

Vi du: mbi quan h¢ giita nhitng nguoi trong mot cong dong mang xa hoi, moi quan hé
nay ban dau c6 thé chi 1a hai nguoi xa la, nhung khi hai ngudi c6 chung mét s thich

vé thé thao thi hai ngudi c¢6 thé 1a ban ciia nhau, hodc co thé thong qua mot ngudi ban
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trung gian khac, mdi quan hé gia dinh... Tir nhitng s& thich d6 va ho c6 mua hang
true tuyén, chiing ta s& khai thac théng tin gi d6i voi nhitng nguoi thich thé thao? Ho

c6 xu hudéng mua loai sdn pham gi? Va san pham c6 thudc tinh nhu thé nao?

Véi cac van dé duoc dat ra, ching t6i chon dé tai “Xay dung hé thong gi6i thiéu ban hang
trén mang xa hoi” v6i mong mudn giai quyét dugc bai toan gioi thiéu ban hang trén cong
ddng mang xa hoi. Bai toan cu thé duoc dat ra 1a 1am thé nao goi ¥ ting qua sinh nhat cho

nhitng nguodi c6 mbi quan hé v6i khach hang trén mang xa hoi.
Phwong phap thuc hién

Céc phuong phép phan tich dir liéu kinh doanh hién tai (thong ké, khao sat..) khong thé giai
quyét bai toan c6 do phirc tap thong tin mua ban hang qua mang xa hoi dang gip phai. Vi
vay, viéc ung dung khai thac dir liéu vao bai toan tiép thi san pham 13 giai phap duoc ching

toi quan tam.

C6 nhiéu phuong phap thuc hién khai thac dir liéu dé thuc hién nhung méi phwong phdp cé
wu khuyét diém khac nhau khi gidi quyét mét van dé cu thé. Sau qua trinh tim hiéu céch
phuong phap nghién ctru Iy thuyét khoa hoc, ching t6i chon ra hai phuong phap twong di
hiéu qua, phu hop véi cac cong viéec ma bai toan ching toi can giai quyét, d6 1a su két hop

giita phuong phép gom cum va cay quyét dinh.
Ly do lwa chon phwong phdp gom cum la phwong phdp thiee hién dau tién

e V& dic diém, phuong phap gom cum la tim nhirng diém giéng nhau cta cac tap thudc
tinh dau vao va gom lai thanh nhiéu cum c6 dit liéu dong nhat. Pdng thoi lam giam do
phirc tap cua dir liéu khi thuc hién tiép thuat toan khac. Con ciy quyét dinh gitip phan

loai va dua ra dy doan vé kha ning mua hay khong mua san phim ctia khach hang.

e V& cach thuc hién, thuc hién gom cum v&i s6 thudc tinh it hon, khong di sau vao chi
tiét timg thudc tinh san pham dé gom cum khach hang ma chi dung phwong phap gom
cum dé tao ra cac cum khach hang va nhiing loai san phdm twong g ma khach hang
da mua. T do, tao dit liéu huin luyén cia tung cum va di sdu vao thong tin chi tiét

clia cic mit hang trong cum dé thyc hién khai thac dir liéu bang phuong phap cay
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quyét dinh, dir li¢u lic nay da dugc chia nho ra nén sy chénh 1éch gitta kha nang mua

va khong mua thép hon so véi viée chi thuc hi¢n cay quyét dinh.
Ly do két hop hai phwong phdp khi thuc hién

e Vi phuong phap gom cum, muc dich cua thuat toan nay 1a tim ra cac cum dir li€u c6
dic diém chung cua timg cum va c6 thé du doan khach hang mua cai gi trong timg
cum riéng biét. Dit liéu dau vao bao gém thong tin khach hang va thong tin san pham
khach hang 3 mua. Van dé cua phuong phap nay 1a cac thudc tinh dau vao phai co s6
luong gia tri/trang thai ciia timg thudc tinh nhat dinh nhung theo thoi gian thi sd
luong gid tri/trang thai thudc tinh s& ting dan din dén két qua dy doan cac cum khong

Cao.

e V6i phuong phap cay quyét dinh, nhiém vu cta thuat toan nay 1a du doan. Dy doan
kha nang mua/khong mua cia mot cum khach hang. Néu sb thudc tinh tham gia dir
lidu dau vao cang 16n (khong thue hién gom cum khach hang trude), gia tri bén trong
tung thuoc tinh roi rac, khong co6 su l1ap lai, ty 1€ gitta kha nang mua va khong mua
chénh léch qua 16n s& dan dén két qua bi chia nho ra va viéc du doan chinh xac s€

thap.

Nhu vay, ching tdi dua vao nhiém vu cong viéc ma ting thuit toan do co thé giai quyét
duoc, so sanh véi cac thuat toan khac dé chon ra phuong phap két hop hai thuat toan lai voi
nhau dé lam giai phap thuc hién. Hy vong véi giai phap dua ra s& gitp su tuong tac giita
doanh nghiép ban hang trén cong déng mang xa hoi va nhu cau cu thé cua khach hang ngay

cang gan nhau hon dua trén két qua va danh gia ctia giai phap ma ching t6i di thuc hién.
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6. TONG QUAN VE MANG XA HOI VA KHAI PHA DU LIEU
6.1 Mang xa hgi
6.1.1 Nguon goc mang xa hdi ra doi

M& dau cho trao Iuu cong dong mang ao phai ké dén forum, rdi ti blog, d6 chinh 1a nhiing

tién dé cho mang xa hoi, c6 thé tom tat so lwgc nhu sau:

e Forum la mot dién dan truc tuyén noi ma moi nguoi ty do thao luin vé mot chu dé
nao d6 trong khudn kho cho phép cua dién dan. Dién hinh cia Forum Ia phan chia
duoc ndi dung. Néu phan chia cac loai noi dung tir, ngudi dung s& dé dang nam bat
duoc céc bai viét...Mot diém thuan loi 13 ngudi ding ca nhan ciing ¢ thé tao cho
minh mot forum va thu hit nhitng nguoi khac quan tim. Nhung c6 mot van dé 1a khi
c6 mdt bai viét mai nhung lai khong nam trong bat ky phan loai niao hét thi s& gay bbi
rdi cho nguoi quan tri 1an ngudi viét.

e Blog la nhat ky c4 nhan dung dé dang tai noi dung ngan caa mot ca nhan riéng biét.
Dién hinh blog don gian chi Ia mot website noi ca nhan chia s& y kién, danh gia, ké
chuyén sy kién cua riéng ho. Ngay nay Blog con st dung trong nhiéu linh vuc khac
nhau, c&c td chuc, ca thé, mot to bao cd thé dung nd nhu mot céng cu dé tham do ¥
kién, tao ra kénh giao tiép vgi thanh phan bén ngoai. Tag 1a mot khai niém quen thudc
ctia nguoi viét blog, mot bai viét co thé duoc gin nhiéu tag theo nhiéu chu dé khac
nhau ma ngudi viét mudn dua vao. Vi du mot bai viét lién quan dén am nhac c6 thé
duoc gin tag 1a Am nhac, va c6 thé tag 1a tén ctia mot ca si ndo d6 co trong bai viét.
Véi wu diém d6 blog trd nén thinh hanh hon forum, nhung khi blog phat trién thi van

dé quan 1y va phan chia ndi dung tré nén kho khan.

Bang 1- Mét vai dic diém giGp phan biét giira forum va blog

Forum Blog

Nguon gbc Nhu ciu trao d6i thong tin vé | Nhu ciu chia sé¢ thong tin
mot linh vue, van dé quan | mang tinh chét ca nhan.

tam.

Quan ly/diéu hanh Quan tri. Ca nhan.
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Noi dung

Phan chia ndi dung theo cac
tiéu chi da duogc quy dinh

trudc.

Nguoi dung ty quy dinh loai
noi dung cua bai viét va c6
thé gin nhiéu phan loai cho

cung mot bai viét.

To chire / Sip xép

Theo trinh ty dugc thiép lap

mot cach cu thé.

Theo trinh tu thoi gian.

Cap nhat

Cau tra 16i/ddi thoai chua chic

duoc cdp nhat thuong xuyén.

Cép nhat thuong xuyén do tac

gia.

Forum va blog déu gitip moi ngudi chia sé théng tin cho nhau mdi cai déu ¢6 wu khuyét diém
khac nhau. Forum c6 thé phan loai thong tin rd rang nhung lai khéng dap tng duoc nhu cau
clia timg c4 nhan cu thé khi viét bai. Blog dap tmg nhu cau ca nhin ciia mdi nguoi nhung lai
khong co tinh riéng tu. Mang xa hoi ra doi da giai quyét phan nao nhitng vudng mic ma cac

forum va blog gap phai.

6.1.2 Gioi thiéu mang xa hi (1)

Mang xa hdi 1a dich vu ndi két cac thanh vién cung so thich trén Internet lai v&i nhau. Cac
thanh vién st dung cac tinh nang nhu chat, e-mail, phim anh, voice chat, chia sé¢ file, blog va
xa luan. Ho lién két v6i nhau va tao nén xa hoi do véi hang tram tri¢u thanh vién khép thé

gidi.

Mang xa hdi cung cép nhiéu cach thirc dé cac thanh vién tim kiém ban be, dbi tac: dua theo
group (vi du nhu tén trudng hodc tén thanh phd), dwa trén thong tin c4 nhan (nhu dia chi e-
mail hodc screen name), hodc dua trén so thich c4 nhan (nhu thé thao, phim anh, sach bao,

hodc ca nhac), linh vuc quan tdm: kinh doanh, mua ban.
Mang xa hoi dugc xay dung theo cac muyc ti€u sau:

e Tao ra mdt hé thong 4o trén nén Internet cho phép nguoi dung giao lru va chia

sé théng tin mot cach c6 hiéu qua, vuot ra ngoai nhitng gidi han vé dia 1y va thoi gian.
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e Xay dyng 1én mot mau dinh danh tryc tuyén nham phuc vu nhiing yéu cau cong cong

chung va nhitng gia tri ciia cong dong.

e Nang cao vai trd cia moi cong dan trong viéc tao 14p quan h¢ va tu t6 chirc xoay
quanh nhirng moi quan tdm chung trong nhirng cong dong thuc day sy lién két cac to

chirc xa hoi.

Mang xi hgi tiéu biéu “Facebook”: Diém tiéu biéu ctia mang xa hoi Facebook 1a xay dung
trén nén tang moi quan hé ca nhan, t6 chiic va gia dinh va thiét lap tinh riéng tu vé ndi dung
clia c4 nhan theo nhitng mdi quan hé nay. Vi du nhu t6i thich san phim cia trang web nay,
nhung t6i chi muén ban bé ciia toi biét didu ndy, Facebook lam duoc didu d6. D6 1a diém ma
blog khong giai quyét duoc. Mang xa hoi Facebook hién ¢6 hon 500 triéu thanh vién tich cuc
trén khap thé gioi (2). Véi con sé 4y, Facebook 1a mang x& hoi phd bién nhét hién nay, tiép
theo sau la MySpace va Twitter (3).

Tiép thi qua mang xa hji:

o Vi sd lugng thanh vién 16n, vi¢c kinh doanh qua mang xa hoi dang dugc nhiéu
doanh nghiép nhim dén trong viéc quang ba thuong hiéu va tiép thi san phdm. Theo
thong ké, voi cach quang cdo truyén théng dé dat 500 triéu nguoi str dung, Radio mat
38 nam, Ti vi mat 13 nim, Internet mit 4 ndm, Ipod mat 3 nim, con Facebook - mang
x3 hoi duoc nhidu ngudi dung nhat hién nay di dat 100 triéu nguoi dung chi sau chua

day 9 thang.

e Thyc té theo két qua khao sat ciia Cty Nielsen (M¥) cho thay, chi c6 14% s6 nguoi tin
Va0 quang c4o trén cac phuong tién truyén thong va gan 80% ngudi xem truyén hinh
chuyén kénh khi tdi1 ph'?ln quang cdo. Tai Viét Nam, doanh nghiép mubn ¢6 20-30
gidy quang céo trén truyén hinh vao gid vang (19h40 — 20h10) thi phai bo ra tir 30-55

triéu dong.

Nhu vay thuc hién chién dich marketing trén mang xa hdi, doanh nghi¢p sé co thé 1am nhiéu

hon chtr khong chi 1a mot tiép thi san pham trong thoi gian ngan ngui.
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6.1.3 Céu triic mang xa hdi (1)
Mot s6 thuat ngit lién quan:

e Nut (node): La mot thuc thé trong mang. Thuc thé ndy c6 thé 1a mot ca nhan, mot

doanh nghiép hodc mot to chirc bat ky.

o Lién két (tie): 1a mbi quan hé giita cac thyc thé. Trong mang c6 thé ¢ nhiéu kiéu lién
két. O dang don gian nhat, mang xa hoi 1a mot don do thi vo hudng cac mdi lién két
phu hop giita cac nit. Ta ¢ thé biéu dién mang lién két nay bang mot biéu d6 ma cac

nat dugce bicu dién boi cac di€m con cac lién két dugce bi€u dién boi cac doan thang.

So sanh mé6 hinh cac mang xa hoi

Facebook MySpace

Mo hinh quan hé xa hoi: cac thanh vién n6i M6 hinh gom nhém: céc thanh vién no1 két
két v&i nhau dua trén moi quan hé ban be, gia | vdi nhau dya trén sé thich.

dinh, ddng nghiép,..

Bang 2- M6 hinh mang x& hoi facebook va myspace

MySpace
<«——— Media oriented portals #
Yahoo Youtube

T Social oriented networks ——»

Facebook

Hinh 1 — Khuynh hwéng mang xa hoi
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Close
friends ()

Surfing lovers

Bon Jovi fans

Hinh 2 — Céu tric mang xa hai — lién két cac thanh phan quan hé trong Facebook

6.1.4 Phéan loai quan hé ctia mang xa hoi

Phén loai quan hé ctia mang x4 hoi tiéu biéu facebook va MySpace

Facebook

MySpace

Lién két quan h¢ dua vao thudc tinh, khoang

cach dia ly, noi 0, truong hoc, déng nghiép...

Lién két moi quan hé chat ché voi nhau: mot

moi quan hé maéi va duy tri véi quan hé ci

Lién két dan trai rong khép: xu hudng, hoat
dong, su kién, thé thao, ca s, phim yéu

thich. ..
Duy tri tat ca moi quan hé: ban be, gia dinh...

Facebook tur tim ra cac méi lién hé trung gian
dé tang sy lién két giira cac thanh vién (vi du
nhu hai ngudi khong c6 méi quan hé ban be

nhung lai ¢6 chung mot ngudi ban van cé thé

tré thanh ban ctia nhau)

Lién két quan hé ban bé thong thudng
Lién két trong linh vuc giai tri: nhac, phim. ..

Duy tri moi quan hé: ban be, nghé si vdi cac

fan

Bang 3- So sdnh phan loai quan hé xa hgi facebook va myspace
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Debbie

Hinh 3 — C4u triic mang x& hi — thanh phan véi mét vai gia tri thugc tinh: sé thich,

thoi quen...

6.1.5 Kha ning tiép cin hé thong mang xa hdi tir bén ngoai

Dua vao Open Platform: nén ting md gitip nha phat trién phat trién ing dung.

Vidu: ZYNGA - http://www.zynga.com/ hay JIBJAB - http://sendables.jibjab.com/

Facebook MySpace Yahoo

Open flatform. Open flatform. Close flatform.

Ung dung ngoai duge phat trién | Chi ¢6 (mg dung bén trong
manh mé tiép can thong qua API. | dugc xdy dung.
Cung cap day du ham, thu vién

liy thong tin ctia nguoi dung.

Bang 4- So sanh kha ninng tiép can hé théng mang tir bén ngoai
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Facebook

MySpace

API giup tng dung ldy duge thong tin ngudi
dung phuc vu cho danh gia/kiém tra cho muc

dich cu thé ctia nha phat trién.

Vi du: marketing, data mining.

Chi tiép can voi nguoi ding trong hé thong,
tuong tac gitra cac thanh vién — nghé si, nha
t6 chic.

Vi du: Gitip cac nghé si, nha td chie dinh
hinh xu hudng, phong cach thuong thirc am

nhac.

Bang 5- So sanh Hé théng Facebook va MySpace tiép can véi hé théng bén ngoai qua

API
T —— 2.HTTP
: , /| REST Your Server
. o Em— Facebook
R Server i Web/App |
| i Server 5
-------------- 6. HTML 3.API/FQL e
SERRCRAE saL | ¢
""""" » 1 Data
4. API Rsp Qe :
S s 4
Databasei
5. FBML s "

Hinh 4 — Quy trinh giao tiép giira facebook API véi itng dung bén ngoai

6.1.6 Kétluin
Forum va Blog hoan toan c6 thé dap tng nhu ciu mua hang, xem thong tin san phim nhung
diém bét lgi 14 tir day ta khong thé tim ra dugce xu hudng, thoi quen mua hang ctia nguoi ding

vi hai loai hinh nay chi dirng & mirc cung cép thong tin.
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V61 mang xa hoi, dac diém cua cong déng nay la sy hinh thanh dya trén ti€u chi 1a cung
chung mot s& thich nao d6 va ta c6 thé ldy dugc thong tin nay cing nhu nhitng ddi tuong lién
quan, ddy 1a diéu quan trong trong viéc phan tich xu huéng ctia nguoi dung. Vi thé chung toi
thdy mang xa hoi 1 co dy du diéu kién dé phuc vu cho viéc khai thac dir liéu cho bai toan

ban hang tryc tuyén.

MySpace va Facebook 14 hai trong s6 nhitng mang xa hdi chung t6i chon dé thyc hién khai
thac dit liéu. Tuy nhién, MySpace phan nhom khach hang dua trén s¢ thich ca nhan nhu
nhdm thanh vién yéu thich 4m nhac, nghé thuat néi chung, d6i twong tré 1a chu yéu va khong
bao quat hét cic thanh phan ¢ nhiéu do tudi khac nhau ciing nhu thudc tinh cia timg dbi
tuwong khach hang. Nguoc lai, Facebook lai c6 day du nhirng thanh phan ciing nhu thudc tinh
cta khach hang, diém dic biét 1a mdi quan hé trong Facebook: gia dinh, ban bé, dong nghiép,

... ma MySpace con thiéu nén mang xa hoi Facebook thich véi yéu cau dé tai ctia chung toi.

Bén canh d6, diém manh ciia Facebook ciing 1 kho khin cta nhirng nguoi mudn kinh doanh
trén mang xa hoi vi khong xac dinh dugc xu hudng cua nhiéu nhom d6i tuong cu thé va so
thich twong Gng. V&i dé tai “Xay dung hé thdng giéi thiéu ban hang trén mang xa hoi”, chung
t6i chon mang x3 hoi Facebook véi mong mudn khai thac ngudn di liéu phong pht nay, tir
d6 tim ra, gom nhom lai xu hudng mua hang ctia nhiéu nhém dbi twong lién quan dén mot hé

théng ban hang truc tuyén.

6.2 Khai pha dir liéu
6.2.1 Ngudn goc hinh thanh (4)

e 1960s: Hé théng xtr 1y tap tin don gian. Hé théng co s& dir liéu.
e 1970s: Co s¢ dir liéu quan h¢, mo hinh héa, cau truy van, ...

e 1980s: Ly thuyét mo hinh huéng dbi twong, CSDL phan tan, ...

Céac s6 liéu cho théy trong khoang hai thap nién, cong nghé phat trién, dit liéu cling dugc
quan 1y, phan tich dugi nhiéu hinh thic, cong nghé khac nhau. Didu nay dan t6i sy bung nd
kho dir liéu khong 16 v6i dang “giau dir liéu, nghéo thong tin”. Muyc dich ciia khai thac dir liéu

la nham phat hién ra cac thong tin ¢6 gia tri tiém an trong cac tap dir lidu In.

Trang 19 Khoéa luan tot nghiép “Xay dung hé thong gii thiéu ban hang trén mang xa hoi”



TRUONG DPAI HQC HOA SEN m DATHOC

KHOA KHOA HQC VA CONG NGHE HOA SEN
KHOA KH&CN

Nhu vay, di véi viée kinh doanh san phdm. Viéc khai phd dit liéu trén luong don hang 1a rat
quan trong. Tir d6, doanh nghiép c6 thé kham pha ra cic dbi twong khach hang ctia minh ho
can gi? Tai sao mic hang ndy lai ban chay, mic hang kia lai khong ban duoc? Khi mot san
pham m&i duoc tung ra, ho s& bat dau tiép thi loai d6i tuong khach hang nhu thé nao? Hang
loat cac cau hoi dugc dit ra dbi voi chién Iuoc kinh doanh cta cac doanh nghiép. Chinh vi thé
khai pha dir liéu dang tr¢ thanh mot hudng nghién ctru méi trong linh vuc khoa hoc may tinh

va cong ngh¢ tri thirc.

6.2.2 Chirc nang ctia khai pha dir liéu
Khai pha dix liéu c6 nhiém vu mé ta hay du doan tuy thudc vao qua trinh khai pha.(5)

e Mo ta (Descriptive): mo ta dac trung cac thude tinh chung cua dir liéu dugc khai pha.
Vi du: Nguoi dang st dung thé ID = 1234 that su 1a chi nhan cta thé hay la mot tén
trom?

Loaqi chitc ndng sir dung: Phan nhém (Clustering), Két hop (Association), Phan tich
trinh tu (Sequence Analysis).

e Dy dodn (predictive): c6 kha ning suy ludn tir dir liéu hién c6 dé du doan
Vi du: Ong A (Tid = 100) c¢6 kha ning trén thué??? Ngay mai c6 phiéu HSBC s&
tang??? Lam sao xac dinh dugc kha nang tt nghi¢p ctia mét sinh vién hi¢n tai?

Loaqi chitc ning sit dyng: Phan loai (Classification), Hoi quy (Regression), Phan tich

do Iéch (Deviation Analysis).

6.2.3 MB0 ta chi tiét chirc ning

e Clustering (D): cho 1 tap cac diém dit liéu (data points) v6i cac thudc tinh va 1 don
vi tuong duong (similarity measure), tim cac nhém sao cho:
o Dit liu trong ciing 1 nhom (cluster) thi giéng nhau hon nhém khéc.
o Dit lidu trong cac nhom khéc nhau thi it gidng nhau hon.
Ung dung:
o Phan loai tai li¢u text (phan loai theo giai tri, hoc tép, ...)
o Tham do két qui mua ban hiang ngay, nhan thiy ngudi mua bia thuong mua

khoai tay, vi thé ho s& dat 2 san phém canh nhau dé tang doanh thu.
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e Association (D): Cho trudc 1 nhém records cé chira mot sb cac items tir 1 bd nhat
dinh. Thiét 1ap céc luat phu thudc dé mo ta su xuét hién cta 1 s6 item dua trén nhiing
item Khéc.

Ung dung: Trong tiép thi/quang céo, khi khach hang mua may tinh, goi y khach hang
mua thém san pham khac (chudt, ban phim, mdy in) dwa vao thong tin san phim duoc
mua & nhirng 1an trude do.

e Sequence Analysis (D): Cho trudc 1 tap cac ddi tuong, trong d6 mdi ddi tuong co
riéng 1 chudi cac su kién. Can tim cac quy luat du doén sy phu thudc tuan tu gitta cac

su kién.

A B (©) @ E

Céc quy luat dugc 1ap nén bang cach dau tién tim ra cac kiéu mau. Céc su kién xay ra

trong cadc mau nay bi gidi han vé mat thoi gian.

A B) (©) @ E)

==xg }=ng J<=w5
[

== ms

-

e Classification (P): xac dinh mé hinh/miu nhdm mé ta cac 16p quan trong hay du
doan khuynh hudng dir li¢u trong tuong lai.
Cach thuc hién: st dung 1 tip cac records c6 san, mdi record cé chua nhiéu thudc
tinh, trong do6 co 1 thudce tinh 1a class. Thuc hién 2 budc:
o Tap huin luyén (training set): tap dit liéu co san da dugc phan loai bang cach
ding cay quyét dinh va may hoc = dwa ra mé hinh cu thé
o Tap kiém tra (test set): tap dir liéu dua vao dua vao mé hinh cu thé c6 san dé
xac dinh xem tap dir li¢u thudc loai nao.
Vi du: khi dwa vao thong tin mua hang méi bang credit card ta c6 thé xac dinh
credit card nay c6 bi gian lan hay khong.
Ung dung :
o C6 mot luong khach hang. Dua vao thong tin dua ra phan loai khach hang
tiém ning, khach hang khong tiém ning dé giam thiéu chi phi lién lac (gui

email, tin nhan, goi dién,...)
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o Phat hi¢n gian 1an trong credit card dua vao thong tin da dugc phan loai (mua
gi, & dau, ai mua,...), gia st mua & noi xa chd thudng hay mua hang, tir d6 xac
dinh kha ning mat thé cua khach hang.

e Regression (P): Du doan gia tri ctia 1 théng s6 dugc cho lién tuc, dua trén gid tri ciia
nhitng thong s6 khac. (Gia sir cho trudc 1 mo hinh phy thudc tuyén tinh hay phi tuyén
tinh).

Ung dung: Nhiéu trong linh virc thdng ké, mang ludi than kinh.

e Deviation Analysis (P): Nhan ra nhiing thay doi khac biét so voi hanh vi binh

thuong.

Ung dung: Phat hién xdm nhédp network...

6.3 Cdc phwong phdp trong khai pha dir li¢u
6.3.1 Phwong phap phan cum (6)
6.3.1.1 Mb ta khai niém

e L& qua trinh gom nhom/cum dit liéu/ddi twong vao cac 16p/cum.
e Cac ddi tuong trong cung mot cum tuong tu voi nhau hon so voi ddi tuong ¢ cac cum

khac.

Vi du: Objl, Obj2 & cum C1; Obj3 & cum C2 - Objl tuong tu Obj2 hon so véi tuong tu
Obj3.

SR ) o

Hinh 5 — Vi du vé gom cum
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6.3.1.2 Muc dich ciia gom cum

e Khao sat sy phan bo cua tap dir licu mau.

e Lam budc tién xir Iy cho cac thuat toan khac.

6.3.1.3 Ung dung sir dung

e Tiép thi: khdm pha cac nhdm khéach hang phan biét trong co s dit liéu mua hang.

e Sir dung dat: nhan dang cac ving dat sir dung gidng nhau khi khao sat CSDL.

e Bio hiém: nhan dang cdc nhom cong ty c6 chinh sach bao hiém mé t6 véi chi phi dén
bu trung binh cao

e Hoach dinh thanh phé: nhan dang cic nhém nha cira theo loai nha, gia tri va vi tri

dia 1y

6.3.1.4 Phwong phap phéan cum
Phwong phap phdn hoach

e Piu vio:
o Tap dit liéu mau X
o Sbcumk
o Ham d6 do
e Két qua: Phan hoach cua X gom k 16p twong dwong (k cum)
e (Cac budc thuc hién:
o Budc 1: Chon (bat ky) k phan tir cia X lam cac tAm ban dau.
o Budc 2: V&i mdi phén tlr con lai cua X,
= Gan phan t{r ndy vao cum c6 tim gan nhat.
= Tinh toan lai tam ctia cac cum.

o Budc 3: Néu khong c6 sur thay ddi nao ciia cac tim - Quay lai Budc 2.

e Vidu minh hoa: Khdo sat bang dir licu vé néng do pH va trong lugng ciia mot s6 loai

thubc. Ta ¢6 tap huan luyén nhu sau:

Trang 23 Khoéa luan tot nghiép “Xay dung hé thong gii thiéu ban hang trén mang xa hoi”



TRUONG PAI HQC HOA SEN m DATHOC

KHOA KHOA HQC VA CONG NGHE HOA SEN
KHOA KH&CN

Feature 1 (X): Feature 2 (Y):

Object weight index pH
Medicine A 1 1
Medicine B 2 1
Medicine C 4 3
Medicine D 5 4

Bang 6- M0 ta tap huan luyén phan cum loai thuéc

Cac buwoc thuc hién:
Budc 1: Phan hoach tap mau thanh hai nhém. Chon ngﬁu nhién hai diém 1am tdm cho
mdi nhom: (1,1) va (2,1).

iteration 0

s .
1 1 1 1 |
a4 !_—————L————‘ —————
- : : : : .
385 4+ —-———- G===== A== E===== P —— Hn
- a3l S A Fffff’ffffi 777777
1 1 1 1
= o5 F S R A BN
o 1 1 1 1 1
ety 2_______J._____JI______I______L______:. ______
e 1 1 1 1 1
= 15 4+ ———__ N, de===== . T e—== JE A
= ] : :
R e
-— I I
o™ os5 4 oo _____ v __a_____
T i I T 1
1 1 1 1 1
0 T T T
[u] 1 2 3 4 ] 5]

attribute 1 (X): weight index

Hinh 6 — Phan nhom ngau nhién

Bude 2: Str dung d6 do Euclide. Tinh khoang cach tir cac diém dén cac tam.
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0 1 361 5

1 0 283 424
Phan cac 1 0 0O 0
diém vao —>
cac nhéom 0 1 1 1

Hinh 7 — Sir dung do do Euclide
Budc 3: Tinh toan lai tdm cua cac cum, theo trung binh toa do.

iteration 1

N i i i i |
1 1 1 1
L AT - P o=
a1l _____ |__ _ o _____ 6o _____ 6 _____ 0___ |
o H g r T B
SRR P I A ‘ ———— A
> i i i .*.. i
_— e _____ 4 _—— —— - — e
o~ ' ' i i i
@ ZT----- T EREE R prosee Toeeee Fem===g
==t 1 1 1 1 1
= 954 1__ e __ Lo Lossas doc===d
'-c . : 1 1
= 14 *- *----L _____ Lo I
E : 1 1
o 054 -——-_+__@ o _____ Y IS F—
1 1 1 1 1
E 1 1 1 1 1
0 1 2 3 4 5 6

attribute 1 (X): weight index

Hinh 8 — Tinh lai tam cia cac cum

Budc 4: Co su thay doi cac diém gilra cac nhdm, nén ldp lai budce 2.
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iteration 2

o 1 361 5

314 236 047 1.89

—_
—_
o
o

attribute 2 (Y): pH

attribute 1 (X): weight index

Hinh 9 — Thay d6i cac diém giira cac nhom l3p 1an 1

Co su thay doi cac diém gitra cac nhoém, nén 1dp lai budc 2.

05 05 320 461 ¢Q

430 354 071 071

==
f=1
= ..
e ” """"""""""""""""""""
1 1 0 0 5
O 15 TR e Rt
0 0 1 1 S S TG s S
=3
I:'IZI :I [} 5]

attribute 1 (¥): weight index
Hinh 10 — Thay déi cac diém giira cac nhém lan 2

Budc 5: Khong co sy thay d6i ciia cac nhdm - Két thuc thuat toan.
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Feature 1 (X): Feature 2 (Y): Group (result)
Object weight index pH
Medicine A 1 1 1
Medicine B 2 1 1
Medicine C 4 3 2
Medicine D 5 4 2

Bang 7- Két qua phan cum

Phwong phdp phan cip

e Pau vao:
o Tap dit liéu mau X
o Sbcumk
o Ham d6 do
e Két qua: Phan hoach ctua X gom k 16p twong dwong (k cum)

e (Cac budc thuc hién

o Budc 1: Gan N phan tir vao N nhom.

o Buoc 2: Xay dung ma tran khoang cach M gitra cac nhoém.

o Budc 3: Tim cip nhém gin nhau nhét, gom hai nhom nay lai thanh mot.

o Budc 4: Néu s6 nhoém dat dén k > Két thuc thuat toan, nguoc lai, 2 Quay vé

B2.

e Vi du minh hoa: Khdo sat khoang cach gitra sau thanh phé, thuc hién phan nhém voi

k=2
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Hinh 11 — Ban d6 khoang cach giira cac thanh phé

Cac buéc thue hién:
Budc 1: Xay dung bang khoang cach gilra cac cum
BA FI MI NA RM | TO
BA 0 662 | 877 | 255 | 412 | 996
FI 662 0 | 295 463 | 268 | 400
MI 877 285 | 0 | 754 | 564 | 138
NA 235 468 | 734 | 0 | 219 |B6%
RM 412 268 | 564 219 | 0 | 669

TO | 986 | 400 | 138 | B&D | 669 0

Hinh 12 — Hinh khoang céch giira c4c cum lan 1

Budc 2: Cip nhom ngin nhat 1a d (1, 6) = 138, gom nhom 1 va 6 thanh mot nhom. S

nhom hién tai la 5.
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Hinh 13 — Gom cum theo khoang céach, s6 nhém 5

Budce 3: Xay dung lai bang khoang cach gitra cac nhom.

Ba | HI MITO | NA | RM

BA 0 | &6z B 255 | 412
F1 662 0 295 468 | 268
MITO | 877 | 295 0 754 | 564
NA 255 | 468 754 0 219

R 412 | 268 564 218 0

Hinh 14 — Bang khoang cach giira cac nhom sau khi xay dwng lai lan 2

Cap nhom ngin nhat 1a d (1, 4) = 255, gom nhdm 1 va 4 thanh mot nhém. S6 nhoém

hién tai la 3

Hinh 15 — Gom cum theo khoang céch, s6 nhém 3
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Xay dung lai bang khoang céach gilra cac nhom.

BANARM | FI MMLITO

BANATRN a 268 | 564
1 268 0 295
LLTO 564 295 0

Hinh 16 — Bang khoang cach giira cac nhom sau khi xay dwng lai lan 3

Cap nhom ngan nhat 1a d (1, 2) = 268, gom nhém 1 va 2 thanh mdt nhém. S6 nhoém

hién tai la 2

Hinh 17 — Gom cum theo khoang céach, s6 nhom 2

S6 nhom da bang 2, nén két thic thuit toan.

BA NA RM FI MI TO

Hinh 18 — Gom cum két thuic
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6.3.2 Phuwong phip phén 16p dwa vao ciy quyét dinh
6.3.2.1 Mo ta khai niém
La mot kiéu mé hinh du bao (predictive model): tir cac quan sat vé mot su vat/hién tuong. Tir
do6, co thé két luan vé gia trj muc tiéu cta sy vat/hién tugng do.

Cay quyét dinh 1a cau tric cdy sao cho:

e Mbi niit trong (g v&i mot phép kiém tra trén mot thudc tinh.
e MJi nhanh biéu dién két qua phép kiém tra.
e Cac nit 1a biéu dién cac 16p hay cac phan bd 16p
e Nt cao nhat trong cay 1a nut gdc.
6.3.2.2 Muc dich
Pé xay dung ké hoach nham dat dugc muc tiéu mong mudn, hd tro qua trinh ra quyét dinh.
Phuong tién mo ta viéc tinh toan cac xac suit co diéu kién (xac suét cua A, biét B).
6.3.2.3 Thuit toan trén ciy quyét dinh

Thuat toan can ban

e Xay dung mdt cay dé quy phan chia va xac dinh cac dic tinh tir trén xudng.
e (Céc dac tinh duoc xem la 1o rang, roirac

e Tham lam (co thé c6 tinh trang cuc dai cuc bo)

Nhiéu dang khac nhau: ID3, C4.5, CART, CHAID. Piém khac biét phu thudc vao tiéu chuan/

thudc tinh phan chia, d¢ do dé chon lya
Céc d6 do dé lua chon thudc tinh, dua vao:

e Do loi thong tin (Information Gain): chon thudc tinh ¢6 chi s6 co do loi théng tin 1on

nhat, dua vao khdi luong thdng tin can thiét
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Véi p 1a phan ti 16p P va n 1a phan tir 16p N cuing thugc mot tap dir liéu S. Entropy

(thdng tin mong mudn can thiét dé phan 16p cac ddi tugng trong tat ca cac cay con)

v
.
E(A) = Zp; +nl I (pi, ni)
i=

Thong tin ¢6 dugc boi viée phan nhanh trén thude tinh A
Gain (A) =1 (p,n) —E (A)

e A2 —sb thong ké bang ngau nhién

e G —thongkeé

Vi du minh hoa: Giai quyét bai toan choi tennis ID3, ta ¢6 1 tap huan luyén nhu sau:

Day | Outlook | Temp | Humidity | Wind | Play Tennis ?

D1 | Sunny Hot High Weak | No
D2 | Sunny Hot High Strong | No
D3 | Overcast | Hot High Weak | Yes
D4 | Rain Mild | High Weak | Yes

D5 | Rain Cool | Normal Weak | Yes

D6 | Rain Cool | Normal Strong | No

D7 | Overcast | Cool | Normal Strong | Yes
D8 | Sunny Mild | High Weak | No

D9 | Sunny Cool | Normal Weak | Yes
D10 | Rain Mild | Normal Weak | Yes
D11 | Sunny Mild | Normal Strong | Yes

D12 | Overcast | Mild | High Strong | Yes
D13 | Overcast | Hot Normal Weak | Yes
D14 | Rain Mild | High Strong | No

Bang 8- M6 ta tap huin luyén bai toan “Play tennis”
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e Buodc 1: Xac nhan dau la Lép P, N
Lép P: play tennis = “yes”
Lép N: play tennis = “no”
- Théng tin can thiét dé phan 16p cho mdt mau: I (p,n) =1(9,5) = 0.940

e Budc 2: Tinh Entropy cho thudc tinh “Outlook”. Ta c6:

Outlook | pi ni I (pi, ni)
Sunny 2 3 0.971
Overcast | 4 0 0

Rain 3 2 0.971

Bang 9- M0 ta Entropy cho thugc tinh “QOutlook”

Tu do:
E(Outlook) = > I(23)+4 1(4,0) + > 1(3,2) = 0.694
utloo =1z , 4 , 12 ,2) = 0.

e Budc 3: Tinh Gain
Gain (Outlook) =1 (9,5) — E (Outlook) = 0.246
e Budc 4: Tuong tu budc 2, budce 3 cho cac thudc tinh con lai:
Gain (Temp) =1 (9,5) — E (Temp) = 0.029
Gain (Humidity) =1 (9,5) — E (Humidity) = 0.151
Gain (Wind) =1 (9,5) — E (Wind) = 0.048

Ta xac nhdn root dau tién cua cay s€ 1a thudc tinh Outlook vi c6 do loi thong tin 1on
nhét
e Budc 5: Tiép tuc cac nhanh con lai 13p lai tir budc 1 d&én bude 4 dé xac dinh céc nat

l4. Tir d6 ta xay dung dugc mot cay quyét dinh nhu sau:
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Sunny Rain
Overcast
High Normal High Weak

Hinh 19 — Cay quyét dinh cho bai toan Play tennis
Twr cy quyét dinh, ta hinh thanh cac ludt nhu sau:

e Quy luat 1: If Outlook = ‘Over cast’ then PlayTennis = ‘Yes’

e Quy luat 2: If Outlook = ‘Sunny’ and Humidity = ‘Normal’ then PlayTennis = ‘Yes’
¢ Quy luat 3: If Outlook = ‘Rain’ and Wind = ‘Weak’ then PlayTennis = ‘Yes’

e Quy luat 4: If Outlook = ‘Sunny’ and Humidity = ‘High’ then PlayTennis = ‘No’

¢ Quy luat 5: If Outlook = ‘Rain’ and Wind = ‘High’ then PlayTennis = ‘Yes’

6.3.2.4 Tranh viéc qué khit (Overfitting) trong cay quyét dinh

e (ay tao duoc co thé overfit dit liéu hun luyén: qua nhiéu nhanh, d6 chinh xac kém
cho nhitng mau chua biét
e Ly do overfit: dir li¢u nhiéu va tach roi nhom, dit liéu hudn luyén qua it, cac gia tri

cuc bo trong tim kiém tham lam (greedly search).
Céch giai quyét dé tranh overfitting:

e Rut gon trudc: ngung s6m

e Rut gon sau: loai bo bét cac nhanh sau khi xay xong toan bg cay.

6.3.2.5 Uwu diém

e Tdc d6 nhanh hon cac phuong phap khac.
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e (o thé chuyén d6i CAY thanh LUAT phan 16p don gian va dé hiéu.
Vidu: If Outlook = ‘Over cast’ then PlayTennis = ‘Yes’

e CO thé dung cac truy van SQL phuc vu truy cap CSDL.
e Do chinh xé4c (accuracy) trong phan 16p c6 thé so sanh (phan trim cta cac mau trong

tap kiém tra duoc bo phan I6p xép ding 16p)

phan l6p kiém tra ding

bo chinh xac = — %
tong so tap kiem tra

6.3.2.6 Khuyét diém
Gi6i han 13 miéu ta cdy va luat chi co thé biéu dién voi mot sé dang chirc nang. Tir do,
gid1 han d§ chinh xac cia mo hinh.

6.4 So sanh phwong phdp khai thdc dir li¢u trén MS SQL datamining server

Céc md hinh khai thac c6 thé du doan cac gia tri, dua ra bang tom tat dir liéu, va tim ra su

twong quan. Dé giup cho viéc lwa chon thuit toan cho giai phap khai thac dir liéu. (5)

Cong viéc Thuéat toan ap dung

Du doan moét thudc tinh roi rac Thuat toan Decision Trees
Vi du: Dy doan ngudi nhén thu cia cudc van dong | Thuat toan Naive Bayes
S0 N S L8 ey SO Thuat toan Clustering

Thuét toan Neural Network (SSAS)

Du doan mot thudc tinh lién tuc Thuat toan Decision Trees
Vi du: Dy doan doanh thu nam tiép theo. Thuat toan Time Series
Du doan mot trinh tur. Thuat toan Sequence Clustering

Vi dy: Thyc hi¢n phan tich mét clickstream cho

mot web site cia cong ty.

Tim nhoém ctia nhitng muc chon (item) trong cac | Thudt toan Association
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C4C giao tac (transaction). Thuét toan Decision Trees

Vi du: St dung phan tich thi truong dé dua thém

cac san pham cho khach hang

Tim nhitng myc (item) gidng nhau. Thuat toan Clustering

Vi du: Phén chia cac dit liéu vao cac nhom dé hiéu | Thuat toan Sequence Clustering

dé hon cac mdi quan hé giita cac thudc tinh

Bang 10- Bang lwa chon thuat toan khai thac dir li¢u

6.4.1 Du doan mot thudc tinh roi rac

Thudc tinh ro1i rac 1a thudc tinh:
e Latap hop cac s hitu han
e Thuong dai dién boi cac s6 nguyén.

Vi du: Gigi tinh = {Nam, N@r}; Thang = {1,2,3....,11,12}

6.4.1.1 Thuat toan Decision tree
e Phuc vu viéc phan loai va du doan.

e Du doan thudc tinh ri rac cua thut toan Decision Trees gitip ¢6 cai nhin tong quan

vé nhirng kha ning c6 thé xay ra cua luat dé dua ra nhirng quyét dinh phu hop.

Vi du: du doén khach hang nao c6 kha nang mua xe dap, thuat toan Decision Trees dya trén
mbi quan h¢ cua cac cot dir licu dau vao cua tap dir liéu. Gia tri cua cac cdt dir liéu cod thé
hiéu 1a cac trang thai tuong ung vdi tung cot dir liéu duoc sir dung trong thuat toan dé du
doan gia tri/trang thai cua cot duge chon lam ¢t dy doan cua thudt toan. Thuat todn s& xem
xét tan sd xudt hién cua cac trang thai cua cac cot dir licu dau vao c6 tan sd cao va anh hudng
dén trang thai cua c)t du doan thi thuit toan s€ chon cft dir li¢u 1am nhan td chinh cho viéc

dur doan két qua.
Vi dy: Trang thai tudi: “Tré”, san pham mua: xe dap c6 tan sd xuét hién 1a 9/10 nguoi.

Trang thai tudi: “Gia”, san phém; truyén tranh co tan s6 xuat hién 1a 2/10. Nhu vay, thuat

toan dua ra két luan trang thai tudi 1a thudc tinh du doan tbt vé kha nang mua xe dap.
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6.4.1.2 Thuat toan Naive Bayes
e Thuat todn nay xay dung md hinh khai thdc nhanh hon cac thuat toan khac.
e Phuc vu viéc phan loai va du doan.

Thuat toan nay cho ta 1 mé hinh khai thac don gian (c6 thé duoc coi la diém xuat phat caa
DataMining), bai vi hau nhu tat ca cac tinh toan st dung trong khi thiét lap mé hinh, duogc
sinh ra trong xt Ii caa cube (md hinh kich thudc hop nhat), két qua duoc tra vé nhanh chéng.
Diéu nay tao cho mé hinh 1 lya chon tét dé khai phé dir liéu kham phé cac thudc tinh input

dugc phan bd trong cac truong khac nhau cua thudc tinh dyu doan nhu thé nao?

NG tinh toén kha ning c6 thé xay ra trong mdi truong hop 1é cia thudc tinh dau vao, gan cho
mdi truong mot thudc tinh ¢d thé du doan. Mdi truong ndy co thé sau dé duoc sir dung dé dy
doan két qua cua thudc tinh dy doan dwa vao nhitng thudc tinh input di biét. Cac kha ning sir
dung dé sinh ra cac md hinh duoc tinh toan va luu trit trong suét qua trinh xir ly cua khoi 1ap

phuong (cube: cac mo hinh duoc dung Ién tir cac khdi lap phuong).

6.4.1.3 Thuat toan Clustering
e Phuc vu viéc phan nhém, cum.

e (6 thé dy doan du doan tir cac lién cung duogc tao ra tu thuat toan.

Ddi véi cac thude tinh roi rac. Thuat toan nay st dung k¥ thuat 1ap dé nhom cac ban ghitu 1
tap hop dit liéu vao mot lién cung c6 gia tri roi rac cung dic diém gidng nhau. St dung lién
cung ndy c6 thé kham pha dir liéu, tim hiéu vé cac quan hé d3 ton tai, ma cac quan hé nay

khong dé dang tim duoc mot cach hop 1y thong qua quan sat ngau nhién.

Vi du: Xem xét mot nhém nguoi séng trong cung mdt vung, sit dung mdt loai xe, an mot loai
thirc an va mua cung mot san ph'fim. bay 1a mot lién cung cua dir 1iéu, mdt lién cung khac co
thé bao gdm nhitng nguoi cing dén mot nha hang, cung muc luong, va duge di nghi ¢ nude
ngoai 2 1an trong nam. Hiy quan sat nhirng lién cung nay dugc phan phéi. Tir d6, c6 thé biét
rd hon sy anh huong cia cac ban ghi trong mot tap hgp dir liéu. Ciing nhu sy anh hudng nay

c¢6 anh hudng dén két qua cia thudc tinh dy doan.
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6.4.1.4 Thuat toan Neural Network (SSAS)

e Phuc vu viéc phan loai va du doan.

Thuat toan nay tao cac md hinh khai thac hoi quy va phan loai bang cach xay dung da 16p

perceptom ctia cac neuron.

e Gidng nhu thuat toan cay quyét dinh, dua ra mdi tinh trang cua thudc tinh co gia tri
rdi rac ¢6 thé dy doan. Thuat toan nay tinh toan kha ning c6 thé ciia mdi trang thai cd
thé ciia thudc tinh dau vao. Thuat todn s& xu ly toan thé cac truong hop. Su lap di lap
lai so sanh cac du doan phan loai cua cac truong vaoi su phan loai cua cac truong da
biét. Sai s6 tir su phan loai ban dau (cua phép lap ban dau) cua toan bo cac truong hop
duoc tra vé network va duoc sir dung dé thay doi su thuc thi cua network cho céc
phép lap ké theo,v.v.. C6 thé sau do6 st dung nhitng kha ning nay dé du doan két qua

cau cac thudc tinh du doan, dva trén thudc tinh dau vao.

e Mot su khac biét chinh gitra thuat toan nay va thuat toan Cay quyét dinh 1a céc kién
thire xtr If 12 nhitng tham sé network ti wu nham 1am nho nhat cac 15i c6 thé trong khi

cay quyét dinh tach céc luat, muc dich dé cuc dai hoa thdng tin co loi.

6.4.2 Du doan mgt thugc tinh lién tuc

Thudc tinh lién tuc la thudc tinh:
e (6 sd thye nhu 1a gia tri cia thude tinh
Vi du: Nhiét do, chiéu cao hay can nang.
e (Gia tri duogc thuc hién béng viéc do hay biéu dién béng cach mot s hitu han ciia mot
day sb.
Vi du: Nhiét 46 = 15, 16, 17, 18...40, chiéu cao = 1,6; 1,7; 18.5, can nang= 35.5kg,
40.5kg

6.4.2.1 Thuat toan Decision Trees

Khi xay dung mot cdy s€ dua trén thudc tinh du doédn cé gia tri lién tuc, mdi mot nhanh sé 1a
mot cong thie hdi quy. Viée chia cdy s& thyc hién trén mot diém ciia cong thire khong hoi

quy.
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Vi dy: Trang thai tudi: 15 +, trang thai san pham: xe dap c6 tan s6 xuét hién 1a 9/10 ngudi.

Trang thai tudi: 40 +, san phﬁm: truyén tranh co tan sb xuét hién 1a 2/10. Nhu vay, thuat toan
dua ra két luan phan chia d6 tudi 1a thudc tinh du doan t6t vé kha ning mua xe dap dé thuc

hién tiép cong viéc phan chia tiép theo.

6.4.2.2 Thuat toan Time Series

Str dung thuat todn nay c6 thé chon 1 hodc nhiéu bién dé du doan (nhung cac bién 14 phai lién
tuc). Co thé c6 nhiéu trudng hop cho mdi mé hinh. Tép cac trudng hop xéac dinh vi tri cia 1

nhom, nhu 1a ngay thang khi xem viéc ban hang thong qua vai thang hoac vai nam trudc.

Mot trudng hop c6 thé bao gdm 1 tap cac bién (vi du nhu ban hang tai cac ctra hang khac
nhau ). Thuit toan nay co thé sir dung su twong quan cua thay doi bién sd (cross-variable)

trong du doan.

Vi du: Ban hang trudc kia tai 1 cira hang co thé rat hiru ich trong viéc du bao ban hang hién

tai tai nhirng ctra hang.

Vi du: Viéc giam sat hoat dong kinh doanh trén mot san pham (Iphone) ¢ anh hudong dén

viéc du doan dén hoat dong kinh doanh cua cac san pham khac (Ipad)

6.4.3 Du doan mt trinh tu.

Thuat toan Sequence Clustering sir dung két hop k¥ thuat gom cum va k¥ thuat phan tich
chudi dé xac dinh cac cum va trinh tu cia cic cum. Diém ndi bat cta thuat toan nay la su
dung dir li¢u tudn tu. Dit lidu nay dai dién cho mdt chudi cac su kién hoic su chuyén ddi gitra
cac trang thai trong tap dir li¢u vi du nhu mdt loat cac san phém duoc mua hoac cac thao tac
nhip chudt ciia mot ngudi dung cu thé. Thuat toan kiém tra tit ca nhitng kha nang chuyén doi
6 thé xay ra gitra tt ca cac trinh tuy bén trong tap dir liu dé quyét dinh trinh tu nao 1a tét

nhat cho cac cum.

Vi du: Mot website thu thap thong tin vé nhitng trang ma ngudi dung da xem va thir ty cac
trang dugc click chon dé xem. Khach hang phai dang nhap trudc khi xem céc thong tin trén
website nén website s& ghi nhan dugc thong tin vé thir tu cic trang da duoc click xem cia
timg khach hang cu thé. Bang cach sir dung thuat toan Sequence Clustering, ta ¢6 thé tim ra

cac cum khach hang c6 cung dac diém chung va cung trinh tu click chon céc trang da xem.
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Tir déy ta co thé phan tich cach khach hang di chuyén tuan ti qua cac trang nhu thé nao vi co
thé lién quan dén viéc ban mot san phém cu thé trén mang va cling co thé du doan duoc

nhitng trang c6 nhiéu kha ning duoc truy cap.

6.4.4 Tim nhém cta nhirng muc chon (item) trong cac cac giao tac (transaction).
6.4.4.1 Thuat toan Association

Dir liéu dau vao cua thuat toan la cac giao tac (transactions) va mot nhom cac muc chon
(itemset) twong Ung voi tung giao tac, moi muc chon goi la mot item. Thudt toan tim ra sy két
hop gitra cac muc chon trong tung giao tac va so lan xuat hién cua sy két hop nay trong tap

dir liéu dua vao, dua vao do ho trg va xac suat dé tim ra quy luat két hop gitra cac muc chon.

Vi du: Trong bai toan phan tich gid hang, cac giao tac chinh la cdc don hang da phat sinh
trong qua khu, itemset la danh sach cac mat hang trong ting don hang hoac thong tin khach
hang mua hang. Thuat toan Association dua vao cac thong tin trén va tim ra cac luat két hop
nhu:

e Khach hang c6 thudc tinh gi s€ mua mat hang gi.

e Khach hang mua mat hang A nao dé s€ mua mat hang nao khac nira.

e Mait hang c6 thudc tinh san pham gi c6 thé két hop véi thudc tinh san pham gi

V61 nhitng quy luat ma thuat toan Association, ta cé thé dua ra nhiéu chién luoc kinh doanh
phu hop nhu:

e Ting s6 lwong mot sé mit hang danh cho mot sb dbi twong khach hang.

° Sép Xép lai vi tri cdc mat hang dé khach hang c6 thé lwa chon thoai mai.

e Ting/thém méi s6 lwong mit hang ¢ nhitng gia tri thudc tinh cu thé ma nhiéu ngudi

dang quan tam.

6.4.4.2 Thuat toan Decision Trees
Dir liéu ddu vao cua thuat toan 1a cac thudc tinh c6 anh hudng dén thudc tinh du doan, tir do

tim ra luat 1a kha nang co6 thé xdy ra v&i mot soO moi lién hé gitra cac thudc tinh.

Vi du: Cling v6i bai todn phan tich gié hang, ludt cta thuit todn Decision Trees s€ 1a dy doan

kha nang xdy ra dya vao thong tin khach hang va mat hang khach mua.
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Vi thuat toan Decision Trees, luat dua ra s€ gitp cac doanh nghiép tang s0 lugng mat hang
c6 mot so thong tin ma nhiéu nguodi quan tam hodc dua ra mat hang mai dya vao nhirng ti€u

chi vé dac

6.4.5 Tim nhirng muc (item) gidng nhau
6.4.5.1 Thuat toan Clustering

Thuat toan Clustering st dung k¥ thuat 1ap nhiéu lan dé tim ra su gidng nhau cta cac thudc

tinh dir li¢u va gom dit li¢u lai thanh nhiéu cum dir li€u c6 céac dac diém tuong tu nhau.

Vi du: V&i mét tap dir liéu ban hang, thuit toan Clustering thuc hién khai thac dir liéu va tim
ra dugc nhiéu cum dit liéu khac nhau, trong d6 c6 cum khéach hang tudi teen thuong quan tam
dén cac loai hinh giai tri con cum khach hang 16n tudi thuong quan tdm dén san pham lién

quan dén suc khoé,...

6.4.5.2 Thuat toan Sequence Clustering

Thuat toan nay phan tich cac ddi tuong dir li¢u c6 trinh tu, cac dir li€éu nay bao gSm mot
chudi cac gia tri roi rac. Cach phan tich sy chuyén tiép giira cac tinh trang cia mot chudi,
thuat toan c6 thé du doan tuong lai trong cac chudi c6 quan hé voi nhau. Thuat toan nhom tat
ca cac su kién phuce tap vai cac thudc tinh trinh tu vao mot phan doan dua vao su giéng nhau

cua nhirng chuoi nay.

Vi du: Phan tich khach hang web cia mot cong thong tin (portal site). Mot cong thong tin 1a
mot tap cac tén mién lién két nhu: tin tic, thoi tiét, gid tién, mail, va thé thao.. . Mdi khach
hang duoc lién két voi mot chudi cac click web trén cac tén mién nay. Thudt toan nay co thé
nhom céc khach hang web vé modt hodc nhiéu nhom dya trén kiéu hanh dong cia ho. Nhirng
nhom nay co thé duoc truc quan hod, cung cép mot ban chi tiét dé biét duge muc dich st

dung trang web nay cua khach hang.

6.4.6 Kétluin

Tr cac thuat toan trén, phan loai cac thuat toan khai thac dir liéu nhu sau (5):
e Thuit toan phan loai (Classification): Dy doan 1 hodc nhiéu bién rdi rac (khong lién

tuc), dua trén cac thugc tinh trong tap hgp dit liéu (Decision Trees Algorithm).
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e Thuét toan hdi quy (Regression): Du doan 1 hoac nhiéu bién lién tuc, kiéu nhu nhiing
loi nhuén va nhirng tdn that, dua trén cac thudc tinh khac nhau cta tap hop dir licu
(Time Series Algorithm).

e Thuat toan phan doan (Segmentation): Chia dir li€u thanh 2 nhém, hodc cac lién cung,
hodc cac danh muc c6 thudc tinh giong nhau (Clustering Algorithm).

e Thuat toan két hop (Association): Tim nhiing sy tuong quan gitra cac thudc tinh khac
nhau trong 1 tap hop dit liéu. Ung dung phd bién nhét cta loai thuat toan nay 1a tao ra
cac luat két hop, c6 thé duoc dung trong market basket (Association Algorithm).

e Thuit toan phan tich tién trinh (Sequence analysis): Tong két nhirng tién trinh thudng
xay ra hodc it xay ra trong dit liéu. Thuat toan phd bién (Sequence Clustering
Algorithm).

Két luan: chon mot thuat toan dang dé su dung cho cac nghi¢p vu riéng biét 1a mot nhi€ém vu
rat khé khan. Cac thuat toan khac nhau dé thuc thi cung mdt nghiép vu, mdi thuat toan tao ra

mot két qua khac nhau va mot vai thudt toan cé thé tao ra nhiéu hon mot két qua.

Viduy 1: C6 thé str dung thuat toan Clustering, nhan ra cac miu, dua dit liéu vao nhom ddng

nhit, va sau d6 sir dung cac két qua dé tao ra mé hinh cay quyét dinh tét hon.

Vidu 2: C6 thé st dung thuat toan Decision Trees khong chi dé du doan ma con 1a mot cach
dé giam sd luong cot trong dataset, vi ciy quyét dinh c6 thé xac dinh cac cot ma khong anh

hudng dén mé hinh khai thac cudi cung.

Nhu vay, tiy vao mot bai toan cu thé, viec phan tich xac dinh vén dé rat quan trong. Can phai
phan tach cong viéc thuc hién, xem xét tinh huéng, uu va khuyét diém cua tirng thuat toan dé

viéc chon lya thuat toan phu hop véi yéu cau de ra.

7. PHAN TICH VAN PE & GIAI PHAP
7.1 Xdc dinh vin dé
7.1.1 Xac dinh cac dinh nghia lién quan

Céc khai niém duogc str dung trong mua hang trén mang xa hoi:

o  Chi minh t6i (khach hang): ngudi truc tiép mua hang cho chinh ho trén hé thong.
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Vi du: Khach hang 1a Nguyén Vin A.

Ban bé: ban bé cta khach hang. Dit liéu nay lay tir ma tai khoan (uid) cua ngudi dung
trén mang xa hoi facebook.

Vi dy: Ban ctia Nguyén Vin A 1a Nguyén Vian B, Nguyén Thi C.

Moi quan hé giita cdc doi tirong: gom: cha/me, con trai/con gai, anh/em trai, chi/em
gai, nguoi yéu, vo/chong.

Vi du: User Tran Van Y c6 mdi quan hé cha con v6i User Nguyén Vin A.

Moi nguoi: Tat ca moi ngudi co tai khoan tai hé thong website ban hang truc tuyén.
Péi tuwong tang va doi twong duoc tang qua sinh nhdt

Vi du: Ban ctia Nguyén Vin A 1a Nguyén Vin B, Nguyén Thi C.

Ngay 10/12/2010 sap t6i, 1a ngay sinh nhat cia Nguyén Vin B. Ta goi Nguyén Vin A

1a d6i tuong ting va Nguyén Vin B 1a ddi trong duoc ting.

7.1.2 Xac dinh bai toan

Duya vao hanh vi thao tac trén hé thong va mua hang ciia khach hang trong lich sir mua hang.

Hé théng can xac dinh:

Truong hop doi twong diwoc tdng ton tai trén hé thong va ho ¢6 mua hang:

Ho mua trong khoang thoi gian nao?
Déi twong duoc ting ho hay mua loai san phdm gi?

Loai san phim d6 c6 nhitng thudc tinh ra sao?

Truong hop doi twong dwoc tdng ton tai hay khong ton tai trén hé théng va ho chua mua

hang:

Poi tiwgng giong doi tuwong dwge ting ho mua cai gi? Loai san pham d6 c6 nhiing
thudc tinh gi? Ho mua trong khoang thoi gian nao?

Hé thong muén duw dodn gi ma d6i twong dugc ting c¢6 xu huéng mua?

Tdp khéch hang nhw thé nao goi 1a giéng véi d6i tugng duoc ting?

Tép thudc tinh san pham gdm nhiing thudc tinh nhu thé nao?

Mbi quan hé gitta doi twong ting va doi twong duoc tang gdom nhitng mdi quan hé

nhu thé nao?
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7.1.3 Xac dinh cong ngh¢ st dung

e Microsoft SQL server 2008 R2.

e Data mining cia MS SQL server phién ban 2008.
e Ngo6n ngir 1ap trinh PHP version 5.2.13

e Frame work Codelgniter version 1.7.3

e M hinh céu tric MVC,

o Ky thuit AJAX.

7.2 Kho khan khi thyc hién

Kho khin dau tién bao gom:

e Can dir liéu thong tin 16n cua khach hang va don hang. Théng tin phai xac thuc va c6
y nghia. DIt liéu nay c6 ddc thu riéng, thong tin khach hang khong chi thong tin cua
khach hang d6 ma phai di kém vdi danh sach ban beé cta khach hang tir mang xa hoi
facebook.

Vi du: Béi véi khach hang Nguyén Vin A, khach hang A nay c6 50 ban bé. Thong tin
mdi ban bé ctia khach hang A gdm: mi tai khoan facebook, tén day du, ngay sinh,
gidi tinh va hinh anh.

Nhirng thong tin ban bé nay rat c6 ich vi kha ning tiép cin cao, gidi thiéu san phadm
ma khach hang A da mua cho nhiing ban bé ctia minh thong qua mang xa hoi.

e Can xay dung mdt hé thong chay truc tuyén: ddi twong mua hang c6 ton tai nhidu mi
quan hé voi cac ddi tuong khac (danh sach ban be¢ ctia hg). Ma API ciia mang xa hdi
facebook chi cung cap ham dir liéu tra vé thong tin ctia khach hang théng qua Web
Services.

e Khong c6 nhiéu thoi gian dé tao danh sach san pham phong phu va da dang, 1am thé
nao dé kich thich ngudi ding trén mang xa hoi tham gia mua hang tai hé thong trong
thoi gian ngan (4 thang).

e Khong liy du thong tin ciia ngudi dung do ché do bao mat tir mang xa hoi facebook.
Trong mang x3 hdi facebook c6 ché do bao mat co cac g dung truy cap dé lay thong

tin & dang cong khai (public) va riéng tu (private).
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Vi du: Khong ldy dit liéu tra vé tinh trang quan hé cua ngudi dung Vi Q (két hon,
dang c6 tinh trang quan hé vdi ai...) do nguoi ding Vi Q xét ché d6 bao mat thong tin

quan hé ¢4 nhan & ché do “private”.

Khé khan thir hai 1a x{r 1y gia tri bi nhidu (missing value). Cho tinh hudng nhur sau:

e Tinh huong 1: Khong ton tai dir liéu ctia d6i twong mua hang lam dir liéu kiém tra
(test set).
Vi du: Hé thong chi ton tai cac dbi twong mua hang qua mang xa hoi tir 17 dén 50
tudi. Ngudi dung A mudn ting qua sinh nhat cho cha (d6 tudi: 60 tudi) ctia minh. Nhu
vay, khong ton tai Itra tudi 60 trong hé thong hién tai. Goi ¥ thong tin gi cho nguoi
tang?

e Tinh huong 2: Ton tai dit liéu cua d6i twong mua hang nhung gia tri d6 bi thiu.
Vi du: Hé thong c6 khach hang A, B, C di mua hang nhung thong tin ctia khach hang
d6 lai khdng c6 gia tri vé tudi (3/12/<khdng co gi tri nim sinh>), hodc khong c6 ngay

thang nam sinh? Ggi y thong tin gi cho nguoi tang?

Kho khin thir ba 1a xay dung hé thong goi ¥ tang qua cho cac dbi tuong trong hé théng va céc
dbi tuong d6 c6 cac mbi quan hé voi doi twong di mua hang. Nhitng goi y bao gdm thdi quen
mua hang cua c& nhan nguoi dugc tang va thoi quen mua hang cua nhitng nguoi giéng ngudi
duoc tang. Ta phai thuc hién khai thac di liéu dua trén thong tin don hang da ton tai trén hé
thdng va viéc goi y phai thuc hién trén hé théng truy cap truc tiép (Online Mode). Biéu nay
doi hoi phai c6 mot server riéng méi dam bao yéu cau goi y ngay tai thoi diém mua hang.
Bén canh d6, khong ton tai host thué c6 hd trg Analysis Services cia MS SQL Server va chtrc
ning truy cp tir xa (remote) trong thoi diém thuc hién dy an (thang 09 nam 2010). Néu muén
str dung Analysis Services ciia MS SQL Server thi phai mua server riéng phuc vu dé tai thi

chi phi mua Server va dit Server ¢ Data Center du tinh & mirc thdp nhat 1a 52 triéu/ 4 thang.

7.3 Gidi phap bai toan
V6i nhitng khé khan néu trén va yéu cau ciia bai toan, giai phap phét trién ciia chiing toi ddi

v6i khé khan dau tién:
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e Xay dung hé théng chay truc tuyén véi tén mién 13 www.face4shop.com, st dung API

dé léy théng tin kh&ch hang thuc tir mang xa hoi facebook béng viéc dang nhap hé
thong bang tai khoan ciia facebook.

e He¢ théng cho phép nguoi dung facebook ¢ thé dang ban san pham cua minh tao
thanh mot Shop véi tén Shop 13 tén ciia ngudi dung. Bén canh d6, ngudi ding co thé
mua hang ¢ cac Shop khéc, hoat dong ctia ngudi dung tir mang xa hoi facebook hoan
toan mién phi. Viéc ndy tao su kich thich trao d6i mua ban, c6 cung sé thich mua ban
hang truc tuyén trén mang xa hoi.

e Dbi véi ché d6 bao mat ciia mang xi hoi facebook. Pay 1a bai toan tdm 1y vé sy tin
cay cho nguoi dung facebook.

Gidi phdp vin dé nay: Cho ngudi dung nhdp thém théng tin ma hé thdng can khai

thac (dia chi, tinh trang quan hé¢...) tai trang www.face4shop.com sau khi ngudi dung
nay sir dung hé thong véi tham sb trén 3 lan (dang nhap) trong mot khoang thoi gian
(tham sd: 2 ngdy). Viéc ndy thé hién, khach hang d4 tin tudong hé thong va ho st dung
thuong xuyén (3 1an/2 ngay).

Giai phap cho kho khan thtr hai: dir liéu bi nhiéu (missing value)

e Tinh huong 1: Dit liéu & hun luyén 1an dau khong ton tai (ddi twong d6 chwa mua
hang ¢ hé théng faced4shop.com). Nhu vay, s& khong goi ¥ mua qua sinh nhét tai thoi
diém nay.

e Tinh huéng 2: Dit liéu ¢ huén luyén lan hai (d6i twong d3 mua hang nhung khong c6
tudi hoic khdng ¢ ngay thang nam sinh), xem xét:

o Déi twong nhiéu it: bo qua trieong hop nay, khéng thuc hién goi y.

o BDéi twpng nhiéu nhiéu:
Céch 1: Xem xét ho thiéu thdng tin gi (vi du tui)? Tir do6, tap huin luyén dit liéu lan
sau lay dir liéu thiéu.
Vi du: Béi tuong nhu khach hang A, B, C.. > tap huan luyén dit liéu phan cum khach
hang lan sau, bo qua dic trung “Tudi”.
Céch 2: Quy nhirng dbi twong bi nhidu vé 1 gi4 tri mac dinh. Pat tén gia tri “cluster

Missing”.
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Vi dy: Khach hang d mua hang nhung théng tin vé khéch hang bi nhidu nim sinh.
Théng ké cho thdy ho hay mua loai san pham 1a Sach. Cho ho vao 1 cum khéch hang
mac dinh véi loai hang mua mic dinh (Sach). Déi véi dir liéu kiém tra dua vao, néu
dbi tugng duoc tang bi gia tri nhidu vé tudi thi cho ho vao cum khéch hang mic dinh

nay.

Va kho khin thi ba:

e Van d thuc hién khai thac dir liéu s& dugc thuc hién & ché d6 Offline dinh ky (7
ngay/ huan luyén di liéu mot 1an). Bén canh d6, ché do Offline dinh ky nay thich hop
vOi bai toan c6 dir liéu tinh (chi khai thac dir liéu lich sir mua hang ctua nguoi dung
trude do).

Quaé trinh khai thac dir liéu s€ duoc thuc hién tai co s¢ dit liéu cuc bd (database local).
Sau d6, day két qua tir cuc bd 1én co so dir lidu may chu (Database server) dé thuc
hién goi y.

Sau mot dinh ky (7 ngay), sé liy dir liéu cua 1an hudn luyén dir liéu dinh ky trude do
két hop véi dir li¢u ctua 1an huén luyén dinh ky lan nay. Tu do, tao ra mdt tap huén
luyén méi va sir dung khai thac dir liéu di véi tap hudn luyén. Viéc nay s& lip lai di
v6i 1an hudn luyén & dinh ky tiép theo.

e Khi thyc hién khai thac dit liéu ¢ ché do Offline s& giai quyét duoc van dé giam duoc
chi phi du 4n (khong phai mua server riéng) nhung khong giai quyét dugc lrong dit
liéu phat sinh sau thoi diém thue hién khai thac dit liéu. Néu chon cach két hop tap két
qua khai thac dir liéu va luong dir lidu sau d6 roi tién hanh khai thac lai ngay trén hé
théng face4shop.com bing thuat toan ty viét thi s& khong dong bd duoc v6i thudt toan
thyc hién trong Data mining Microsoft SQL Server 2008.

Gidi phdp vin dé nay 1a thuc hién goi y thoi quen mua hang cua ca nhan nguoi dugc

tang (Online tab) va xu huéng mua hang cua nhirng ngudi gidng véi nguoi duoc ting
(Offline tab). Sau day 1a mo hinh phac thao giai phap ddi véi nhitng kho khan khi

thuc hién:
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ONLINE + OFFLINE MODE
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___________ + Chi tiét don hang méi (s/d lai Thuat toan Data o = — = —
mining trong MS SQL Server) \Suiryibmih tlucﬁ\gi )

+ Sép xép lai két qua
Webserver P T E T I T

Hinh 20 — Hinh mé ta giai phap Online va Offline Mode

Goi y theo “Thoi quen mua hang ciia nguwoi dugce ting” — Online tab

o Diéu kién: 46i tugng duoc ting dd mua hang trong hé thong.

e Mo ta: khi ngudi mua hang chon mua hang tang cho mdt dbi tuong xac dinh, tim
thong tin don hang ma ddi twong nay da timg mua trong hé théng. Tir d6 tim thong tin
tap thudc tinh san phim d6i twong da timg mua. Thyc hién sip xép tap thudc tinh san
phim d3 mua theo thtr tv mua nhiéu nhat giam dan.

o Két qua: két qua tra vé 1a tap thudc tinh san phim goi ¥ cho nguoi ting.

e Uu diém: xtt Iy dugc luong dit liéu tire thoi ngay tai thoi diém ngudi ting mua hang.

Thuc hién théng ké tap thudc tinh san phém ma doi tuong dugc tang ting mua.

Goi y theo “Xu hwong mua hang ciia nhivng ngwoi giong véi ngwoi dwgc ting” — Offline
tab
o Picu kién: d6i tuong dugce tdng qua chua mua hang hoac c6 mua hang.
e Mo ta: thuc hién khai thac dir liéu
o Budrc 1: Thuc hién gom cum khach hang
Tao dir liéu huan luyén gdom thong tin khach hang va loai san pham khach hang
mua. Thuc hién khai thac dir liéu huin luyén theo phwong phép gom cum véi

mong muon s& phan cum khach hang cung mua mot so loai san pham.
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Vi du: Cum khach hang A thé hién rﬁng vao thang 10, khach hang c¢6 do tudi 20,
gi6i tinh Nam hay mua san phdm quin jean.

o Budc 2: Thuc hién phan 16p thudc tinh san pham cho tieng cum khdch hang.
Tao dir liéu huan luyén gdom thong tin loai san pham va tap thuoc tinh san pham
tuwong tng theo tirng cum khach hang. Thuc hién khai thac dit liéu huan luyén theo
phuong phap phan 16p.

o Kétquad:

o Két qua bude 1: Tap cac cum khach hang va loai san pham tuong tmng.
o Két qua bude 2: Tap thudc tinh san pham cta timg cum khach hang.
o Két qua bude 2 s& duoc Iuu vao co sé dir liéu hd trg cho viée goi ¥.

e Thuc hién goi y: khi nguoi tang click chon mua hang tang cho mdt dbi tuong xac
dinh, thong tin d6i tuong nay dwgc tim trong tip két qua xem co trung khép hay
khong va két qua tra vé 1a tap thudc tinh san pham goi ¥ cho ngudi mua hang.

e  Uu diém: khong ton chi phi dung server riéng.

o Khuyét diém: khong thuc hién khai thac dit liéu trén dir liéu méi nhit vi thuc hién ché
do offline tai mot thoi diém trude thoi diém nguoi mua hang thyc hién mua hang.
Khuyét diém nay da duoc thay thé bang lwa chon goi ¥ theo “Thoi quen mua hang cua

nguoi duge tang” — Online tab.

7.4 Phwong phap thuwc hi¢n khai thac dir liéu
7.4.1 Ly do chon phwong phap khai thac dir liéu

Duya vao tong quan 1y thuyét vé cac phuong phéap khai thac dir liéu va bang so sanh cac

phuong phap. Ching t6i chon két hop hai phuong phép khai thac dit liéu sau:

Thuat toan gom cum (Clustering) dap ung cac cong viéc:
e Tim nhitng khich hang cé thudc tinh gibng nhau thanh nhitng cum khach hang riéng
biét.
Vi du: Cum khach hang A: c6 d6 tudi = {20, 21, 22}, gidi tinh la Nam, hay mua san
pham Quan jean.
e Dy doan thudc tinh cum khach hang (cum A, cum B, cum C va cac cum nay déu 1a

thudc tinh c6 gia tri roi rac)
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Vi du: Khach hang X (tuéi: 20, gidi tinh Nam) s€ dugc du doan nam trong cum khéach
hang A.

Thuét toan cdy quyét dinh (Decision Trees) dap mg cac cOng viéc:

e Duy doan thudc tinh mua hang cta san pham (gia tri = {Mua, Khong mua}). Pay 1a
thudc tinh roi rac. Thudc tinh nay 13 thudc tinh dung dé phan 16p san pham.

e Bén canh do6 thuat toan cay quyét dinh con hd tro du doan thudc tinh lién tuc, diéu nay
c6 nghia sau nay du doan thém mot gia tri lién tuc s& khong phai thay doi boi mot
thuat toan khac (tinh dé mé rong).

e Tu md hinh cay quyét dinh, c6 thé chuyén doi CAY thanh LUAT phan I6p don gian
va dé hiéu.

Vidu: Cum khéach hang A c6 luat
If Loai = ‘Quan jean’ and mau = “Xanh” then Mua = ‘Mua’.

e (C6 thé dung cac truy vin SQL phuc vu truy cap CSDL.

Két hop thuat toan gom cum va cay quyét dinh vi:

e Thuit toan gom cum nhan ra cic miu, dua dir liéu vao nhom dong nhét. Tir d6, 1am
giam do phuc tap thudc tinh. Dan dén cum khach hang tao ra s& tra vé tap két qua
giam bét tap thudc tinh cho thuét toan khai thac dir liéu tiép theo (cdy quyét dinh).

Vi du: Thay vi str dung cdy quyét dinh dé phan 16p khach hang va thudc tinh san
phim mua hang. Néu dung cach nay, s& c6 qua nhiéu thudc tinh thuwe hién phan 16p
cdy, lac d6 ciy sé& roi vao tinh trang overfitting. Diéu nay dan dén cay phan nhanh quéa
rong dan dén dy doan s& khdng bao dam d6 chinh xac khi thuc hién phin 16p mua

hang.

7.4.2  Chi tiét thyc hién phwong phap
7.4.2.1 Phuwong phap gom cum

Tao dir liéu hudn luyén (trainning set): Trudc khi tao mot tap hudn luyén dé thyc hién khai

thac dir li€u, giai doan quan trong nhét 1a can phai thuc hién chinh la lam sach dir liéu. Lam

sach dir liéu duoc thuc hién ddi voi cac truong hop sau:
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Dir li¢u bi thiéu:

e Gioi tinh, ngay thang nim sinh: theo théng ké hién tai sé khach hang sir dung hé
thong co day du thong tin gidi tinh va ngay thiang nim sinh nén ching t6i khdng xét
nhitng d6i twong bi thiéu thong tin nay.

e Thoi gian mua hang: hé thong face4shop.com ghi nhan thoi diém phét sinh don hang
cua khach hang.

e Hang hoa: hang hoa duoc phan loai trudc khi thé hién trén hé théng nén viéc chon
mdt mit hang bat ky 1a c6 thé xac dinh duoc tén loai san pham, gidi tinh cua loai san
pham.

Nhu vay, bd thudc tinh khach hang khong tdn tai truong hop dir ligu bi thiéu.

Dit liéu bi nhiéu: do bd thudc tinh khach hang s& duoc thuc hién khai thac dir liéu bang

phuong phap gom cum ciing 1a mot cach lam min dir liéu bi nhiéu nén ta bo qua budc nay.

Lam sach dir li¢u: vé vin dé dit liéu khong nhét quan, hi¢n tai hé théng chay trén mdt hé
quan tri co so dit liéu 1a SQL Server 2008, thong tin ldy tir ngudn khéc 1a facebook da dugc
kiém tra trude khi tich hop vao co s& dir liéu cua hé thong nén khéng xay ra trudng hop

khong ddng bo dit lidu.

Tich hop dir liéu: dit liéu dugc chon dé tao dir liéu huan luyén thuéc mot ngudn duy nhat 1a
hé quan tri co s& dit liéu SQL Server 2008 nén ching tdi khong can phai thuc hién tich hop

dir lidu.

Chuyén hoa div li¢u: diéu kién trudc khi tao dit liéu hudn luyén la xac dinh bd thudc tinh
chudn. Céc thudc tinh duoc chon trong bd thudc tinh chuin da duoc kiém tra va chon loc

trudc nén bude nay s€ bd qua.

Lua chon cac tap thudc tinh trude khi thuc hién két hop
e Thudc tinh khach hang gdm: gidi tinh, tudi, thang sinh nhat.
e Thudc tinh don hang ctuia khach hang: ndim mua hang, thang/quy mua hang, loai san
pham, gi¢i tinh san pham.
e Thuc hién két hop hai tap thudc tinh lai thanh mdt tap thudc tinh duy nhét tao thanh

bang dir liéu huén luyén trude khi thuc hién khai thac dir li¢u.
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e Tao bang ghi nhan cac thong tin phuc vu cho viéc thdng ké sau nay gdm:
o Thoi diém thuc hién khai thac dix liéu.
o S6 don hang.
o S khach hang.
o Bang dit liéu huan luyén.
o Bang danh sach gom cum.
o Bang thong tin chi tiét gom cum.

Thuat toan thuc hién thu gon dir liéu:

e Khai b4o tham sb thoi gian thyc hién khai thac di liéu.

e Tinh toan cac sb liéu: s6 don hang, s khach hang trong don hang dén thoi diém
thuc hién khai thac dir li€u.

e Kiém tra ton tai va tao mdi (néu khong ton tai) bang ghi nhan thong tin cic thoi
diém thyc hién khai thac dit liéu.

e Gan tén cac thong tin vao cac tham s6 di khai bao trudc co két hop voi thoi diem
thuc hi€n khai thac dir liéu: bang dir li¢u huén luyén, bang danh sach gom cum,
bang thong tin chi tiét gom cum.

e (Cap nhat cac thong tin lién quan dén thoi diém thuc hién khai thac dit liéu vao bang
quy dinh.

e Tao céu truc bang dir licu huén luyén.

e Cap nhat thong tin vao bang dir liéu huin luyén.

o Thong tin cip nhat: thang sinh nhat, gidi tinh, tudi, thang/quy mua hang,
nim mua hang, loai san pham, gi6i tinh loai san pham.

o Thong tin bang dit liéu két hop:
Chi tiét don hang: két hop v6i bang san pham dé 1ay thong tin san pham.
Pon hang: thong tin 13 mi khach hang, thang/quy mua hang (chuyén dit liéu
thang ctia ngay thyc hién don hang theo quy trong ndm), nim mua hang (liy
nam cua ngady thuc hién don hang), didu kién 13 dén thoi diém thuc hién
khai thac dit liéu va két hop vai chi tiét don hang.
Khach hang: thong tin 1a ma khach hang, thang sinh nhat (liy thang cta
ngdy sinh), gi6i tinh (chuyén d6i kiéu dit liéu bit thanh dit liéu chudi phan

biét gidi tinh khach hang), tudi (tinh tudi ctia khach hang dén thoi diém khai
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thac dit liéu), diéu kién 1a két hop v6i bang don hang.
San phdam: thong tin 13 loai san pham, gi6i tinh san phdm, diéu kién 1a két
hop véi chi tiét don hang.
e K&t thuc giai thuat, két qua tra vé:
o Noi dung bang quy dinh tai thdi diém thyc hién khai thac dir liéu bao gdom
ca tén bang dir lidu huan luyén.

o Noi dung bang dit liéu huan luyén.

Thuwc hién gom _cum: Tao du an (project) thuc hién khai thac dir liéu (néu chua ton tai)/ mo

project thuc hién khai thac di liéu dé thyc hién gom cum.

Cép nhat cac thong tin:
e Thong tin dit liéu: ngudn dit liéu (datasource), bang dir liéu huan luyén (datasource
view).
e Thong tin dir li¢u huén luyén:

o Khoa: ma ty phat sinh trong bang dir liéu huin luyén.

o Dir liéu dau vao: gidi tinh, tudi, thang sinh nhat, thing/quy mua hang, nim
mua hang, loai san pham, gi6i tinh san pham.

o Dir liéu dy doan: phan cum.

o Tham sd thuc hién gom cum: s6 cum (CLUSTER _COUNT), s6 mau
(CLUSTER_SEED), phuong thirc gom cum (CLUSTER METHOD), sb
thudc tinh dau vao téi da (MAXIMUM INPUT ATTRIBUTE), s6 trang thai
t6i da cua thudc tinh (MAXIMUM STATE), d6 hd trg tdi thiéu
(MINIMUM_SUPPORT),s6 md hinh mau (MODELLING CARDINALITY),
kich thuéc mau (SAMPLE_SIZE), STOPPING TOLERANCE.

Thyc hién khai thac dir li€u trén bang dir licu huén luyén.

Lay két qud trd vé: Léy két qua sau khi thuc hién khai thac dir li¢u dd vé co s dit liéu local

bao gom:
e Danh sach cum

e Thong tin chi tiét cac cum
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Thuat toan thuc hién db két qua vé co so dit lidu local.

e Khai bao tham so: thoi gian thyc hién khai thac dit liéu, ngudn dir lidu trong project,
tén md hinh khai thac.

e Liy noi dung khai thac dir liu trong bang quy dinh khai thac dir liéu gom: bang
danh sach gom cum, bang thong tin chi tiét gom cum.

e Tao céu tric cic bang: bang danh sach gom cum, bang thong tin chi tiét gom cum.

e (Cap nhat danh sach cum vao bang danh sach gom cum va tén cac bang dir li¢u huén
luyén, bang két qua cho phwong phap phan 16p timg cum tuong ng.

e Cap nhat thong tin chi tiét gom cum vao bang thong tin chi tiét gom cum.

o K&t thuc giai thuat, két qua tra vé la:

o Noi dung bang danh sach cum bao gom tén bang dir liéu huan luyén, bang két

qua cho phuong phap phan 16p tung cum tuong ng.

o Noi dung bang thong tin chi tiét gom cum.

7.4.2.2 Phwong phap phan lop

Tao div liéu hudn luyén (tranning set): Giai doan 1am sach dit liéu dé tao dit liéu huin luyén

O phuong phap gom cum qua cac truong hop sau:

Dit ligu bj thiéu
e Mai cum: lay tir két qua gom cum.
e Loai san pham: lay tir két qua gom cum.
e Gioi tinh loai san pham: 14y tir két qua gom cum.
e Mai san pham: 4y tir thong tin don hang theo diéu kién ctia cum (mi khach hang, nim
mua hang, thing mua hang, loai san phém, gidi tinh loai san phém).
e Thuong hiéu: liy tir thong tin san pham theo ma san pham.
e Don vi tinh: 4y tir théng tin san phim theo ma san pham.
e Mau sic: liy tir thong tin san pham theo mi san pham.

e Kich thudc: ldy tir thong tin san phdm theo ma san pham.

Tom lai, bo thudc tinh san pham khdng ton tai dit liéu bi thiéu.
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Dir liéu bi nhiéu: dé giam nhiéu thi phai lam min dir li¢u trude khi lam sach, viée thuc hién
gom cum dir li€u khach hang c6 xac dinh loai san pham va gidi tinh loai sdn pham la mot

cach dé gidm so chiéu dir liéu hi€u qua.

Lam sach dir ligu: vé van d¢ dir liéu khong nhat quan, hién tai hé thong chay trén mot hé
quan tri co so dit liéu 1a SQL Server 2008, moi thong tin san pham déu dugc quy dinh kiéu
dir liéu thong nhit nén thong tin san pham ludn duoc kiém tra hop 1& trude khi thuc hién cac

giao dich co lién quan.

Tich hop dir ligu: dit liéu dugc chon dé tao dit liéu huin luyén thudc mot ngudn duy nhét 1a

hé quan tri co so dit liéu SQL Server 2008 nén khong can phai thyc hién tich hop dir liéu.

Chuyén hod dir ligu: diéu kién trude khi tao dir liéu huin luyén 13 xac dinh bd thudc tinh
chuan. Céc thudc tinh duoc chon trong bo thudc tinh chuin da duge kiém tra va chon loc

trude nén ta bo qua budc nay.

Thu gon dir ligu: Lua chon céc tap thudc tinh trude khi thuc hién két hop
e Thudc tinh gom cum: ma cum, loai san phém, gidi tinh, loai san phém.

e Thudc tinh sdn pham: ma san pham, don vi tinh, thuong hi€u, mau sac, kich thudec.

Thuc hién két hop hai tap thudc tinh lai thanh mot tap thudc tinh duy nhat tao thanh bang dir

liéu hudn luyén cho tung cum trude khi thyc hién khai thac dir li¢u.

Thuat toén thu gon dir li¢u:

e Khai bao tham s6: ma thuc hién khai thac dit liéu.

e Duyét bang danh sich cum. Tai ting cum, tao cAu trac bang dir li¢u huén luyén
tuong mg. Cap nhat thong tin cum va thong tin san phdm vao bang dit liéu huin
luyén v6i co phan biét 1a TRUE vi dit 1iu phat sinh tir don hang. Cép nhat thong tin
san phém con lai ciing thude céc loai san phém trong tung cum vadi voi co phan bigt
14 FALSE vi dir liéu san pham khong phat sinh tir don hang.

o Két thiic giai thuat, két qua tra vé 1a:

o Noi dung bang danh sach cac cum.

o Noi dung cic bang dit liéu huin luyén tuong tmg véi timg cum.
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Thuc hién phdn lop: Cap nhat cac thong tin:

e Thong tin dir li¢u: nguén dir liéu (datasource), bang dir li¢u huén luyén (datasource
view). Mdi mot cum khach hang s& cé két qua phan 16p thudc tinh twong tng cho cum
khach hang do.

e Thong tin dit liéu huan luyén:

o Khoa: ma ty phat sinh trong bang dir liéu huin luyén.

o Dir liéu dau vao: loai san pham, thuong hiéu kich thudc, mau sic, gioi tinh san
pham, phan 16p xac dinh (chi ton tai gia tri 2 16p 12 mua va khong mua).

o Dir liéu du doan: phan 16p thudc tinh san pham & hai 16p Mua (TRUE) va
Khong mua (FALSE).

o Tham sé thyc hién cay quyét dinh:
Kiém soét sy ting trudng cua ciy quyét dinh (COMPLEXITY_PENALTY).
Xac dinh sé lwong dau vao t6i da cac thudc tinh ma cac thuat toan c6 thé xur Iy
(MAXIMUM _INPUT_ATTRIBUTES).
Xac dinh s6 lwong dau ra t6i da ciia cac thudc tinh trén ciy quyét dinh
(MAXIMUM_OUTPUT_ATTRIBUTES).
Xac dinh sd luwong téi thiéu cac trudong hop nit 14 dé tao ra mot sy ré& nhanh
trong cdy quyét dinh (MINIMUM_SUPPORT). Gia tri tham s nay 16n thi cdy
s& tranh bi hudn luyén qua nhiéu (over tranining)
Xac dinh phuong phap thuc hién phan chia cdy (SCORE_METHOD). Cac
phuong phiap nhu Entropy, Bayesian with K2 Prior, Bayesian Dirichlet
Equivalent (BDE) Prior.

Thuc hi€n khai thac phan 16p thudc tinh san phém trén bang di li¢u huén luyén.

Lay két qud trd vé: Léy két qua sau khi thyc hién khai thac dir li¢u dd vé co s dit liéu local

bao gdm: Thong tin chi tiét thudc tinh san pham cua ting cum.

Thuét toan thuc hién tra két qua vé co s¢ dit liéu local.

e Khai bdo tham so: tén model thyc hién phén 16p.
e Viét cau truy van co lién két dén du 4n (project) thuc hién phan 16p dé lay két qua tra

\
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o Thong tin tir bang dir liéu huan luyén phan 16p cia timg cum

o Diéu kién 1a chi lay két qua du doan c6 mua hang.

o Sép xép danh sach thudc tinh san pham theo thir tu xac suat giam dan.

o Luu thong tin vira truy vn vao bang két qua phan 16p twong g véi timg cum
(thong tin tén bang két qua phéan 16p 1ay tir danh sach gom cum).

e K&t thuc giai thuat, két qua tra vé 1a: Thong tin chi tiét thudc tinh san pham cia ting

cum.

8. UNG DUNG MINH HOA
8.1 Mo ta vrng dung

Ung dung nay cho phép nguoi ding mang xa hoi Facebook, c6 tai khoan hé thong facedshop

bang cach dang nhap chung tir tai khoan Facebook ma khéng can tao thém mot tai khoan nita.

Nguoi dung c6 thé mua hang, ban hang trén hé thong website face4shop.com. Moi thong tin
ctia ngudi dung thao tac trén san phdm nhu chon thich (Like), nhan xét san phim déu duogc
thong béo trén tuong (Wall) cia mang x4 hoi Facebook. Viéc nay nhim muc dich, thong bao
v6i ban bé ciia ngudi d6 vé san pham trong hé thong facedshop, bén canh d6 con thé hién

viéc kich thich mua hang cta nhitng khach hang tiém ning.

Ung dung con thue hién goi ¥ tiép thi san pham duogc thé hién & chirc ning co ban nhu hién
thi san pham c6 chung thudc tinh voi san phim ma nguoi dung dang xem theo tiéu chi giéng
nhau vé loai san phém, cung thudc mot thuong hi€¢u hodc cung ban & mot shop. Bén canh do,
hé théng con goi y nhirng san pham di kém voi san phim di xem tao nén cai nhin tong thé
cho ngudi mua hang khi ho khong biét thong tin san pham ho mua s& di chung véi san pham
nio. Chirc ning danh gia, nhan xét mang lai cho ngudi ding thong tin san pham cta khach

hang da qua str dung.

Vi cac goi ¥ cac tiéu chi chi quan tim dén tit ca moi ddi twong khach hang. Vay con cu thé
modt khach hiang mua hang thi nhu thé nao. Chirc ning nang cao s& hd tro phan nay. Chirc
ning tao cho nguoi dung thong tin ting qua sinh nhat cho ban be, cho ngudi than theo mbi

quan hé. Chirc ning dugc thyc hién bang khai thac dir liéu, tir nhitng thong tin khach hang,
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don hang ton tai trén hé thong. Tir d6, khai pha dir liéu mua hang cua ho, tao ra nhitng quy
luat nhim dua ra su hd trg quyét dinh gitip cho khach hang c¢é sy Iya chon t6t hon.
8.2 Chirc nang co bdn
8.2.1 Hién thi sin pham chung mt thudc tinh (Related products)
Giao dién: thé hién bén dudi man hinh tai thong tin chi tiét cia mot san pham bat ky.

Vi du: san pham dam ngan hi¢u Donna

http://www.face4shop.com/product/view/499%#relatedProductCategory

SAN PHAM LIEN QUAN

Cing Hiéu "Donna Ricco”

Cing Shop "Vu Ngoc"

Hinh 21 — Giao dién chirc ning related products

Cdc tiéu chi dwoce chon cho related product: loai san pham, thuong hiéu, cira hang ca nhan.
Vi du: san phim dang xem 13 mot d6i gidy cao got hiéu Bonicii cua cira hang VuNgocShop,
san pham lién quan s& thé hién 13 nhitng san phim cing loai san phim gidy cao got, nhitng
san pham cung thuong hiéu Bonicii, nhirng san pham thudc cira hang VuNgocShop.

e Loai san phim: cic san pham trong danh sach related product phai cung loai san
phim va gidi tinh san pham véi san pham dang xem, nhirng thong tin khac nhu
thwong hiéu, mau sic, kich thudc... cua timg san phdm néu gidng voi thong tin san
pham dang xem sé& duoc sip xép theo thir ty giéng nhau nhiéu nhét giam dan.

e Thuong hiéu: cac san pham trong danh sach related product phai cing thuong hiéu va
gi6i tinh san pham v&i san pham dang xem, nhitng thong tin khac nhu loai san pham,
mau sac, kich thudc,.. ctia ting san pham néu gidng véi thong tin san pham dang xem

s& duoc sip xép theo thir ty gidng nhau nhiéu nhat giam dan.
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Ctra hang ca nhan: cac san phdm chung mdt ctra hang c4 nhan v6i san phim dang
xem, nhirng thong tin khac nhu loai san phém, thuong hi¢u, mau sdc, kich thudc... cua
ting san pham néu gidng voi thong tin san pham dang xem sé& dugc sap xép theo thi
ty gidng nhau nhiéu nhét giam dan.

Vé gi6i tinh san pham 1a mot truong hop dic biét: néu san pham chi danh cho nam
hoic nita, néu ton tai san phdm danh cho nam va nira va thoa diéu kién cta ba tiéu chi

trén thi ciing duoc thé hién.

Giai phap thuc hién

Khai bao tham sd: ma giao dich v&i khach hang (phan biét hang ho4 giita cac session
khac nhau), mi san phdm (mi san pham dang dugc xem), gidi tinh san pham (gioi
tinh san pham dang duoc xem).

Kiém tra ton tai bang related product cho mdt session, thyc hi¢n tao cAu tric bang
gém ma san phém, cO phan biét ba tiéu chi thé hién, ba thudc tinh loai, thuong hiéu,
ctra hang twong Gmg voi cd, bién dém.

Lan luot cap nhat thong tin san phdm theo ba tiéu chi cung loai san phim, cung
thuong hiéu, ciing cira hang, bién dém luc nay tang 1én 1 (vi gidng v6i san pham dang
xem 1 thudc tinh)

Tao bién con trd duyét danh sach bang thudc tinh san phém. Lan luot kiém tra ma
thudc tinh san phdm c6 ton tai nhu mot truong dir liéu trong bang related product hay
Khong, néu khong thi thyc hi€n tao méi mdt truong dir li€u co6 tén 1a ma thude tinh véi
kiéu dir lidu 13 kiéu logic. Pong thoi thuc hién cip nhat cho truong nay gia tri 1a
TRUE/FALSE néu c6 gia tri thudc tinh gidng/khong gidng véi gia tri thudc tinh dang
xem, dong thoi bién dém tang 1én 1 néu gia tri giéng nhau. Viéc cap nhat nay duoc
thuc hién cho ca ba tiéu chi. Két thac duyét con trd 1a két thic viéc tao thém truong
dir liéu mai va cdp nhat thong tin gia tri thudc tinh giéng nhau.

Két qua tra vé sau khi thuc hién 1a ndi dung bang dir li¢u related product theo ba ti€u
chi va sap xép theo thir tyr gidng nhau nhiéu nhat giam dan.

Uu diém cia thuat todn nay 14 sd thudc tinh san pham néu c6 tang 1én ciing khong lam

thay d6i ndi dung thuat toan, khong phai customize lai cho nguoi dung.
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8.2.2 Hién thi danh sach sian pham lién quan (Related Accessories)

Hién thi danh sach san pham phy kién di kém vé6i san phim dang xem. Vi du san phdm dang

xem 1a mot doi gidy cao got, san pham phu kién di kém cé thé 1a vay, 4o, tai xach, ...
Giao dién: thé hién bén phai man hinh tai thong tin chi tiét cia mot san phim bét ky.

Vi du: san pham dam ngan Donna

http://www.face4shop.com/product/view/499%#relatedProductCateqory
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Hinh 22 — Giao dién chirc nang related accessories

8.2.3 Chirc nang Like ciia Facebook
Nham kich thich nguoi ding Facebook tham gia vao hé thong Face4shop.com, man hinh chi
tiét san pham thé hién chirc ning Like cta Facebook dé nguoi dung c6 thé click vao néu

thich. Thong tin nay s& duoc Facebook ghi nhan va hién thi trén trang Facebook c4 nhén ciia
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nguoi dung va ban be cua ho, tir d6 nhi€u ngudi s€ biet dén cac san pham tir hé¢ thong

face4shop.com.

(e
Level 4
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Hinh 23 — Giao dién chire ning Like san pham

8.2.4 Panh gia sin phim
Thé hién thong tin danh gia san phdm cta moi nguoi va sip xép theo hai tidu chi 1a Moi
nguoi va Ban be.

e Moi ngudi: néu nguoi ding chua dang nhap vao hé thong va chon xem mgt san pham
bét ky thi thong tin danh gi s& thé hién dénh gia cta tit ca moi ngudi vé san pham
dang xem va ngudi dung khong thiy duoc dénh gia ciia ban bé minh.

e Ban bé: néu nguoi ding da diang nhap vao hé thong va chon xem mot san pham bt ky

thi s& thay dugc thong tin danh gia san pham cia Moi ngudi (trinh bay & trén), ngoai
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ra con thdy duoc thong tin danh gia san pham cta ban bé minh vé san phdm dang

xem.

Chire nang nay kich thich nguoi dung quan tim dén san pham cua face4shop.com dong thoi
cling c6 thé tao dugc nieém tin cia ngudi mua hang vi thong qua ndi dung danh gia san pham
cia moi nguodi va ban bé ciia minh, nguoi dung c6 thé biét duoc chat luwong ctiia san pham

trude khi chon.

%)
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Mhé&n higu: Donna Ricoo
Chon s&n phém:

Kich thudic: XS - Mau: Hing - Dénh cho: NI - Gia: 260.000 -
Mé ta

D&m Donna Ricco 314725 ‘ —

B3 Cuynh Y, Yo Mgoc wa 10 ngut khac thich digu ndy. kKhéng thich + Trang Quan
i Véng Cara Bong tai ngoe trai

CHm 2

DANH GIA SAN PHAM

P \!i.
TR \\

Moi nguéi  Ban bé Tihi WGAGA K1 Gidy Badgley

i Mischka 312112
Phue Hguyen 30 3 W W W
Wiy dep, miu cling dep. Al mua i JEm cud 1 s 1

Q31172010

B vuntgocyir T e
cuc xink lun

031172010

ﬁ Tam Huynh 50 30 W W W
" Min rét 14 thanh lich, ang gu cda minh, ;1)

031172010

L3

m

Hinh 24 — Giao dién chirc ning danh gia va nhan xét san pham

8.3 Chirc nang nang cao

Tén chirc ndng: “Goi y mua hang cho ban be cta khach hang vao dip sinh nhat”.

Vi du: Quynh 1 nguoi di mua hang, Phuc 14 ban ciia Quynh va sap dén sinh nhat cua Phuc,
h¢ thong s& théng bao cho Quynh va goi y cho Quynh nhitng mén qua ¢ thé mua cho Phuc
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(dwa véao thong tin ciia Phic nhu gi6i tinh d6 tudi..., hé thong s& goi y nhitng san pham ma

Phuc thich hogc nhitng nguoi gibng Phuc thich)

Chiao ban Guynh Vu
[15) Logout | g en

e
Q

face4shop.com

TRANG CHO DANH CHO NCt DANH CHO NAM SHOP TIEU BIEU SIN
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n -
fﬁ%—'
Bl Dung Van J
! Ll 15-12-1985 Bian cé muin ting gud cha "Dung Yan" khing?
.|

Shop Minh Tam
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CHARDZ20007

Tommy Van
18-12-1986 Ban ot mudn tang gqus cho "Tommy Van" khing?

y Shop Phue Hguyen
Quan sort 283113
RuaCon ChayCham
20-12-1935 Ban ot mudn ting gué cho "RusCon ChayCham® khing?
Phan Gia Tuan Anh

27-12-1985 Ban ot mudn ting qué cho "Phan Gia Tuan Ank" khing?

Shop Guynh vi

that ngang hong  lam
tangy them su dieu dang
nhung khong dus cund...

Wu Ngoc
27-12-1993 Ban b mudn tSng gus cho "YU Ngoc® khing?

Anh Bé Hoang
F1-12-1983 Ban ci muin ting gqus cho "&nh B4 Hoang" khiing?

8 Hoang Anh
o 1-12-1983 Ban co mudn ting qué cho "Hodng Ank" khing?

01-01-1987  Ban o6 mudn tang gqus cho "Cong Mua Ching Ban" khdng?

’I ¥ Cong Mua Cing Ban

Luong Luu
06-01-1986 Ban ot mudn tang gqus cho "Luong Lud® khéng?

Le Thanh Phu
01-01-1986 Ban cé mudn ting gus cha "Le Thanh Phu” khiéng?
E

[l ]

Hinh 25 — Giao dién ggi y danh sach ban bé theo thang sinh nhat

Truong hop nhiéu ngudi mua hang cling c6 mot ngudi ban sap dén sinh nhat, hé thong goi y

nhur nhau s& dan dén ngudi ban d6 nhan ciing mdt moén qua tir nhiéu ngudi khac nhau. Cach
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giai quyet 1a h¢ thong s€ kiém tra cac moi quan hé ¢ lién quan dén ngudi mua va ngudi nhan

qua va tir d6 dua ra canh bao néu nguoi nhan qua da dugc nhan tor mot nguoi khac va ciing la

ban ctia nguoi nhan.

Chao ban Quynh Vu XS

face4shop.com o s

ban

TRANG CHU DANH CHO N(¥ DANH CHO NAM SHOP TIEU BIEU SINH NHAT BAN BE

T Goi y tang qua sinh nhat "Hoanh Thang”

Bang ban
Danh séch san phim

Xu huéng mua hang gidng vai "Hoanh Thang"

Danh séch don hang I ]
Srkién LOAI SAN PHAM NHAN HIEU KiCH THYOC MO1! MAU SAC
WV L 2 WV
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1570
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700.000 YND 600.000 VNP 257.000 ¥ND 99.500 VND

=

Giay Kenneth Cole KM31024LE
400.000 ¥ND

Hinh 26 — Giao dién thudc tinh san pham theo Online tab
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Chao ban Quynh Vu

faced4shop.com R 1y

TRANG CHU DANH CHO NI DANH CHO NAM SHOP TIEU BIEU SINH NHAT BAN BE

T Goiy tang qua sinh nhat "Hoanh Thang"

Béng ban
Danh séch san phm

Thoi guen mua hang "Hoanh Thang"

Danh séch don hang 1 1 | |
Sw kign LOAI SAN PHAM NHAN HIEU KICH THU'GC MO1! MAU SAC
4 N W WV
Tét ca loai san phén v | Tatca Thudng hiéu v | TétcaKichthudc v | Tét ca Mau séc ~ BN Giagiam dan v § Kétqua

Ao khoit 1st Jetty Day nit Pier PIE9120031 Bop da PW222-05 Bop da P003-1 Giay Converse 06112
99.500 VND 1.275.000 WND 1.133.000 VND 1.085.000 ¥ND 150.000 ¥ND

Giay Converse EC1189479 Quan sort 289113 Giay Charles David Ca vat Pier C030CS Ca vat Pier E042DS
160.000 VND 100.000 ¥ND CHARD20007 1.850.000 ¥ND 1.705.000 ¥ND
261.000 ¥ND

Vali Pier PCO3400C19
3.300.000 VND

Hinh 27 — Giao dién thudc tinh san pham theo Offline tab
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9. KET QUA & PANH GIA

9.1 Théng ké dir ligu thue tir facedshop.com

Theo thong ké don hang phat sinh tir ngay 27/10/2010 dén ngay 5/12/2010 dugc lay tir hé
thong ban hang truc tuyén face4shop.com

e S don hang: 270 don hang.

e S6 khach hang tham gia mua hang: 61 khach.

e Do tudi khach hang tham gia mua hang: cha yéu tir 17 dén 30 tudi.

e S mit hang phat sinh trong don hang: 157 san pham.

Ttr théng ké nay cho thiy:
e Dit liu don hang va s6 khach hang mua khong khong nhiéu trong thoi gian ngan, do
tu6i khach mua hang chu yéu tir 17 d&én 30 tudi.
e Khi goi y cho khach hang s& gip khé khin néu nhu khach hang khong nam trong do
tudi da dugce khai thac.

e Do chinh xac cua thuat toan s€ giam.

Nhu vay, voi dit 1i€u qua it, s€ lam anh hudng dén viéc thuc hién khai pha dir li¢u tim goi y
mua hang. Giai phap van dé nay, cu thé 1a giai phap danh gia do chinh xac cua thudt toan:
e Dt li¢u: xay dung dir liéu random theo kich ban bao gém
o Dir liéu khach hang: X4y dung dit liéu random khach hang & nhiéu d6 tudi, dit
liéu random duoc thuc hién dua theo co cAu do tudi cua Bach khoa toan thu
mo (Két qua so bd diéu tra dan s6 ndm 2009 Muc 4 Ty sb gi6i tinh) (7).
o Dir liéu don hang: bao gdm hai nhém don hang chinh 13 don hang khong dinh

hudng san phim va don hang c6 dinh hudng san phim (sdn pham c6 dinh

héng dwoc chon tir thong ké san pham droc mua nhiéu nhdt trén don hang
thuc cua face4shop.com).
o Di lidu hudn luyén: thuc hién random hai phﬁn ba don hang cua hai loai don hang
theo kich ban dé tao dit liéu huan luyén.
o Ddnh gid cic phiong phdp thic hién khai théc dir liéu: tién hanh thyc hién trén ba

phuong phap gom:
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o Phuong phap gom cum: thyc hién khai thac dit liéu huin luyén chi bing

phuong phép gom cum.

o Phuong phap cay quyét dinh: thuc hién khai thac dit liéu huan luyén chi bang

phuong phap cay quyét dinh.

o Két hop hai phuong phap gdm gom cum va cdy quyét dinh: thuc hién khai

thac dir liéu huin luyén bang cach két hop ca hai phuong phap gom cum va

ciy quyét dinh.

o Dir liéu kiém tra: dit liéu kiém tra duoc tao tir mot phén ba dit liéu don hang random

con lai dé ki€ém tra do chinh xac cua thuat toan.

9.2 Kich ban xdy dung di¥ liéu ngdu nhién

9.2.1 Dir liéu ngiu nhién khach hang

Thong tin dir liéu ngiu nhién, gia dinh:

Ti 16 %

Gi61 tinh

Nam (49%), Nit (51%)

Nhom tudi

Gia dinh chia lam 4 nhom tudi gdm nhom 17-
32 (45%), nhdm 33-50 (30%), nhom 51-60
(20%), va nhom 61-70 (5%).

Mdi quan hé gitra cac khach hang: gia dinh céc quan hé sau

Quan hé ban bé (khach hang c6 mdi quan hé

ban be)

Nhom 17-32 (65%), nhém 33-50 (20%),
nhém 51-60 (10%), va nhom 61-70 (5%)

Quan hé ngudi yéu (khach hang c6 mdi quan

h¢ 1a nguoi yéu cua nhau)

Nhom 17-32 (65%), nhém 33-50 (20%),
nhém 51-60 (10%), va nhom 61-70 (5%).

Quan hé vo chong (khach hang c6 mbi quan

h¢ vo chong v6i nhau)

Nhom 17-32 (65%), nhém 33-50 (20%),
nhém 51-60 (10%), va nhom 61-70 (5%).

Quan hé anh/em trai (khich hang c6 mbi

quan hé anh/em)

Nhom 17-32 (50%), nhém 33-50 (35%),
nhém 51-60 (10%), va nhom 61-70 (5%).
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Quan hé chi/em gai (khach hang c6 mdi quan

h¢ chi/em)

Nhom 17-32 (50%), nhom 33-50 (35%),
nhom 51-60 (10%), va nhdm 61-70 (5%).

Quan hé cha/me - con trai/con géi (khéach

hang c¢6 mdi quan hé cha/me - con trai/con

gai)

Nhém 17-32 (80%), nhém 33-50 (20%)

9.2.2 Dit li¢u ngiu nhién don hang

9.2.2.1 Pon hang khong dinh huéng san pham

Thugc tinh gia dinh

Ti 16 %

Pon hang: gia dinh theo hai mdi quan hé

Ban bé mua cho nhau

Gia dinh 70% trén tong s6 don hang 1a ban bé
mua cho nhau gdm nhoém 17-32 (65%), nhém
33-50 (20%), nhoém 51-60 (10%), va nhém
61-70 (5%).

Cha me mua cho con

Gia dinh 30% trén tong sd don hang la cha

me mua cho con & nhom tudi 17-32

San pham: khong dinh hwéng san phim cho don hang

San pham khong dinh huéng

Random bat ky san phdm c6 trong hé thong

cua face4shop.com
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9.2.2.2 Pon hang cé dinh hwéng sin phim

Thugc tinh gid dinh Til€ %

DPon hang: gia dinh theo hai moi quan hé

Ban bé mua cho nhau Gia dinh 70% trén tong s6 don hang 1a ban bé

mua cho nhau gom nhdm 17-32 (65%), nhom
33-50 (20%), nhém 51-60 (10%), va nhom
61-70 (5%).

Cha me¢ mua cho con Gia dinh 30% trén tong s6 don hang la cha

me mua cho con & nhom tudi 17-32

San pham: dinh hwéng sin pham cho don hang

San pham c6 dinh hudng Dua vao thong ké loai san phim phat sinh
trong dir licu don hang thuc dé thuc hién
random san pham theo thtr tu tir cao xudng
thap twong g voi % don hang quy dinh trén

phan don hang.

9.3 Théng tin dit liéu hudn luyén

Thue hién ngau nhién hai phin ba don hang theo kich ban bao gdm don hang khong dinh
hudng san phém va don hang c6 dinh hudng san phém dé tao dir liéu hudn luyén. Thyc hién

khai thac dir liéu theo ba phuong phap gom:

9.3.1 Phwong phap gom cum — Clustering

Bang thong ké thong tin dit liéu hudn luyén dé thyc hién khai thac dir liéu theo phwong phap

gom cum.

Trang 69 Khoéa luan tot nghiép “Xay dung hé thong gii thiéu ban hang trén mang xa hoi”



TRUONG DAl HQC HOA SEN
KHOA KHOA HOC VA CONG NGHE

DATHOC
VY) HOA SEN

KHOA KH&CN

Tiéu dé Tén thudc tinh | Gia tri thudc tinh
S6 thudc tinh 11
Danh sch thudc tinh | Tudi 17,2130, 110
Thang sinh nhat | 1-12
Gioi tinh Nam — nir
Thang/quy mua | 4
hang
Néam mua hang 2010
Loai san phém Ao, quﬁn, vay, dam, giay, tai xach, thét lung,
phu kién
Thuong hiéu 3.1 Phillip Lim, 7 For All Mankind, Adidas,
Alexander Wang, An Phudc, ...
Mau sic Bac, nau, cam, den, do, héng, tim, tréng, vang,
xam, xanh.
Kich thudce 5-9, 24-30, 37-39, XS, S, M, L, Mot size.
Gi6i tinh san | Nam, nir, nam va nir
pham
Pon vi tinh san | Cai, doi
phim
Du doan Cum khach hang
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9.3.2 Phuwong phap ciy quyét dinh— Decision Tree

Bang thong ké thong tin dit liéu hudn luyén dé thuc hién khai thac dir liéu theo phuong phép

cdy quyét dinh.
Tiéu dé Tén thudc tinh | Gia tri thudc tinh
S6 thugc tinh 12
Danh sach thudc tinh | Tudi 17, 21 - 30, 110
Thang sinh nhat | 1-12
Gioi tinh Nam — nir
Thang/quy mua | 4
hang
Nam mua hang 2010

Loai san pham

Ao, quan, vay, dam, gidy, tai xach, thit lung,

phu kién

Thuong hiéu 3.1 Phillip Lim, 7 For All Mankind, Adidas,
Alexander Wang, An Phudc, ...

Mau sic Bac, nau, cam, den, do, héng, tim, tr’fmg, vang,
xam, xanh.

Kich thudc 5-9, 24-30, 37-39, XS, S, M, L, Mot size.

Gi6i tinh san | Nam, nir, nam va nir

pham

Pon vi tinh san

pham

Cai, doi
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Tuy chon mua

1-C6 mua, 0-Khdng mua

Du doan

Mua

9.3.3 Két hop hai phuwong phip gom cum va ciy quyét dinh

Bang thong ké thong tin dir liéu huin luyén dé thuc hién khai thac dir liéu theo phuong phap

gom cum.
Tiéu dé Tén thudc tinh | Gia tri thudc tinh
S6 thugc tinh 7
Danh sach thugc tinh | Tudi 17,2130, 110
Théang sinh nhat | 1-12
Gi61 tinh Nam — nix
Thang/quy mua | 4
hang
Nam mua hang 2010
Loai san phém Ao, qu'?m, vay, dam, giay, thi xach, that lung,
phu kién
Gi6i tinh san | Nam, nir, nam va nir
phim
Du doan Cum

Tir két qua khai thac dir liéu theo phuong phap gom cum, tao bang thong tin dit liéu huan

luyén twong mg voi timg cum dé thuc hién khai thac dit liéu theo phuong phéap cdy quyét

dinh.
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Tiéu dé Tén thudc tinh | Gia tri thudc tinh
S6 thudc tinh 7
Danh sach thudc tinh | Loai san phim Ao, quan, vay, ddm, gidy, tai xach, that lung,
tuong Ung voi tung phu ki¢n
cum
Thuong hi¢u 3.1 Phillip Lim, 7 For All Mankind, Adidas,
Alexander Wang, An Phudc, ...
Mau sic Bac, nau, cam, den, do, héng, tim, tr:fmg, vang,
xam, xanh.
Kich thudc 5-9, 24-30, 37-39, XS, S, M, L, Mot size.

Giéi  tinh  san | Nam, nit, nam va nir

phim

Pon vi tinh san | Cai, doi

phim

Tuy chon mua 1-C6 mua, 0-Khéng mua

Du doan Mua

9.4 Két qud va dinh gid
9.4.1 Danh gia dua trén m¢t phwong phap khai thac dir li€u
9.4.1.1 Phwong phap gom cum

Bang so sanh két qua danh gia ty 16 du doan dang/sai trén hai nhom dit liéu don hang khong
dinh huéng san pham va dir liéu don hang c6 dinh huéng san pham theo phuong phip gom

cum.
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Loai don hang | Don hang train | Don hang test | Dw doan dung | Dw doan sai

Khong dinh 666 334 1 (0,3%) 333 (99,7%)
hudéng
Dinh huéng 666 334 244 (73,05%) | 90 (26,95%)

700

» »

g00

500

400 —4—Bon hang train

r— u ——-Bon hang test
300

\ Du doén ding
200 \\ Dw doan sai
100

-~

I:I T 1
khéng dinh hwdng sp Binh hwdng sp

Hinh 28 —Biéu d6 ty 1é dw doan dung/sai ciia hai nhém dik liéu theo phwong phap gom

cum

Nhan xét: Pic diém ctua phuong phap gom cum 13 tao ra cac cum cé dic diém giéng nhau,
néu dit liéu huin luyén da tdn tai nhirng mdi lién hé bén trong gitra cac thudc tinh dau vao thi
két qua gom cum s& chinh xac hon. Véi dit liéu don hang khong dinh hudng san pham, thong
tin s& bi dan trai din dén két qua Ia thong tin cdc cum khong chinh xéc, két qua cho thiy la
viéc dy doén chi c6 1% tinh trén 334 don hang kiém tra. Nhung véi don hang da dugce dinh
hudng san pham, gia dinh nay gan voi thuc té 13 xu huéng mua hang ciia mot sé nhom nguoi
& mot $6 do tudi xac dinh, viéc léy mot phﬁn ba don hang con lai dé kiém tra da cho két qua
kha quan hon 1a 73,05% du doan dung tinh trén 334 don hang kiém tra. Ty 1¢ giita du doan

sai va dung co chiéu hudng tir sai nhieu chuyén thanh dung nhi€u, theo so li€u la ty 1€ sai
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nhiéu gap 333 1an so véi ty 1¢ dung ¢ dit liéu don hang khong dinh hudng san pham trd thanh
ty 16 dng nhiéu gip 2,7 1an so véi ty 18 sai & don hang dinh huéng san phim.
9.4.1.2 Phuwong phap ciy quyét dinh

Bang so sanh két qua dénh gia ty 1& du doan ding/sai trén hai nhom dir liéu don hang khong

dinh huéng san phdm va dit liéu don hang c6 dinh huéng san pham theo phuong phap cay

quyét dinh.
Loai don hang Don hang train | Don hang test Du doén dung Du doén sai
Khong dinh 666 334 20 (6%) 314 (94%)
huodng
Dinh hudng 666 334 217 (65%) 117 (35%)
700
. +*
600
500
400 —#—1tln hang train
——tlon hang test
300 . =

\ Dw doan ding
200 \ Duw doan sai

I:I T 1

100

Khdng dinh hudng sp Binh hwdng sp

Hinh 29 —Biéu d6 ty 1¢ dw doan ding/sai ctia hai nhom dir liéu theo phwong phap ciy

quyét dinh

Nhan xét: Dac diém ciia phuong phap cdy quyét dinh 1a sy chénh léch ty 1& du doan cua
nhém dit lidu c¢6 kha ning va khong c6 kha niang nam bén trong tap dir liéu dan dén két qua

du doan c6 chinh xac hay khong. Véi dir liéu don hang khong dinh huéng san pham, thong
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tin s& bi dan trai din dén két qua 1a kha ning du doan khong chinh xéc, chi c6 6% dy doan
dung tinh trén 334 don hang kiém tra. Nhung v6i don hang da dwoc dinh hudng san pham,
gia dinh nay gan voi thue té 13 xu hudng mua hang ctia mot s6 nhom ngudi & mot sd do tudi
xac dinh, viéc 1dy mot phan ba don hang con lai dé kiém tra di cho két qua kha quan hon la
65% du doan dung tinh trén 334 don hang kiém tra. Ty 1¢ gitta du doan sai va dung c6 chiéu
hudng tir sai nhiéu chuyén thanh dung nhiéu, theo s6 lidu 1a ty 1é sai nhiéu gap 15,7 lan so véi
ty 16 dung ¢ dir liéu don hang khong dinh hudng san pham tré thanh ty 18 ding nhiéu gip

khoang 2 1an so véi ty 1é sai & don hang dinh huéng san pham.

Néu so sanh giita hai phuong phap gom cum va ciy quyét dinhthi kha ning du doan cua

phuong phap gom cum cao hon (73,05%) so véi phuong phép cay quyét dinh (65%).

9.4.1.3 Phwong phap gom cum va ciy quyét dinh

Loai don hang

DPon hang train

Pon hang test

Du doan ding

Du doan sai

Khong dinh 666 334 110 (33%) 224 (67%)
hudng
Dinh hudng 666 334 271 (81%) 63 (19%)

Khéng dinh hwéng sp

Binh hwéng sp

—4—Bon hang train

B u —8—-Don hang test
200 D doan ding
200 x.._\ —=—Du dodn sai
100
"-“\X

Hinh 30 —Biéu d6 ty Ié duw do4an dving/sai ciia hai nhom dir li¢u theo phuong phap két

hop giira gom cum va cay quyét dinh
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Nhan xét: két hop hai phuong phap dé thuc hién khai thac dir liéu cho thdy véi dir liéu don
hang khong dinh hudng san pham, chi c6 33% du doan dang tinh trén 334 don hang kiém tra.
Nhung v&i don hang di dugc dinh hudng san pham, két qua kha quan hon 1a 81% dy doan
dung tinh trén 334 don hang kiém tra. Ty 18 giita du doan sai va dung c6 chiéu hudng tir sai
nhiéu chuyén thanh ding nhiéu, theo s liéu 14 ty 1¢ sai nhiéu gap 2,03 lan so voi ty 1¢ ding &
dir liéu don hang khong dinh hudng san pham trg thanh ty 1¢ diing nhiéu gip khoang 4,3 lan

so voi ty 18 sai & don hang dinh huéng san pham.

Néu so sanh v6i hai phuong phap gom cum va cdy quyét dinhthi phuong phap két hop ca hai
13 t6i wu nhét vi ty 1& du doan dang cao nhét (81%) so véi gom cum (73,05%) va ciy quyét

dinh (65%).

9.4.2 Panh gia dwa trén thong tin don hang khong dinh hwéng san pham.

Phwong phap DPon hang train | Don hang test | Du doan ding | Du doan sai
Gom cym 666 334 1 (0,3%) 333 (99,7%)

Cay quyét dinh | 666 334 20 (6%) 314 (94%)

Gom cum + cady | 666 334 110 (33%) 224 (67%)

quyét dinh
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700

£00

500

400 —+—PBon hang train

.--=-._..!L - ——bBon hang test
300

\( Du dodn ding

200 ——Dir dodn sai

100

|:| T T 1

Gom cum Phan I&p Gom cum + cay
quyét dinh

Hinh 31 —Biéu d6 danh gia dwa trén thong tin don hang khong dinh hwéng san pham ¢
cac phuwong phap

Nhan xét: voi dit liéu don hang khong dinh hudng san phim thi phuong phap cay quyét dinh
(6% ding) troi hon so v6i phuong phap gom cum (0,3%) nhung phuong phap két hop vin
chiém uu thé (33% dang) véi ty 18 du doan dung tang dan (tir 0,3% 1én 33%) va ty 1& du doan
sai giam dan (tir 99,7% con 67%).

9.4.3 Panh gia duya trén thong tin don hang ¢é dinh hwéng sin pham

Phwong phap Pon hang train | Pon hang test | Duw doan diung | Du doan sai
Gom cum 666 334 244 (73,05%) 90 (26,95%)
Cay quyét dinh | 666 334 217 (65%) 117 (35%)
Gom cum va cdy | 666 334 271 (81%) 63 (19%)
quyét dinh
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600
500
400 —#—Blorn hang train
200 B i i ——tlon hang test
D doan ding
200 i O d0EN 530
100 __—__*‘-_“""“'-x
a T T 1
Gom cum Phan & Gom cum + cay
quyét dinh

Hinh 32 —Biéu d6 danh gia dwa trén thong tin don hang dinh hwéng san pham ¢ cac

phuong phap

Nhan xét: v6i dir liéu don hang khong dinh huéng san phim thi phwong phap gom cum
(73,05% diing) troi hon so voi phuong phéap cay quyét dinh (65%), diéu nay co thé giai thich
1a dit liéu c6 dinh hudng thi viée tim diém giéng nhau s& d& dang hon nén phuong phap gom
cum s& chinh xac hon, con véi phuong phép cdy quyét dinhthi ty 16 du doan dung/sai co
chénh 1éch kha lon vi chi c6 mot luong nho mat hang thuc sy dugc mua, cay cay quyét
dinhsé bj té nhanh din dén két qua du doan khong chinh x4c. Nhung phuong phap két hop
van chiém vu thé (81% ding) do da lam giam sb thudc tinh trong timg phuwong phap va két

hop lai nén ty 1& du doan dang cao nhit (81%) va ty 1& du doan sai nho nhét (19%).
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10. KET LUAN & PE NGHI

10.1 Két lugin

Trong khoang thoi gian nghién ciru dé tai, ching t6i nhan ra rang;

e Phuong phap khai thac dir liéu khong chi sir dung mot phuong phép dé c6 thé giai
quyét bai toan ma chiing t6i da dit ra, mdi phuong phap chi giai quyét mot van dé cu
thé, c6 uu diém va khuyét diém riéng & ting phuong phap.

e MGJi phuong phap cho ra két qua 1a mot quy luat duoc khai thac tir tap huan luyén
truyén vao.

Vi du: Bdi voi phuong phap gom cum xac dinh ddi tugng gom cum gém nhirng thudc
tinh khach hang nhu thé nao? Néu ddi tuong kiém tra thoa diéu kién duoc dit ra, xem
xét két qua goi ¥ mua loai hang d6 c6 dung hay khéng?

e Viéc kiém tra quy luat s& duoc thong ké xem xét c6 bao nhiéu trudng hop dung va
trudng hop sai & bo kiém tra. Tir 6, phan tich cai tién tir mdi 1an huan luyén dir liéu.
Vi du: Néu diéu kién thoa ma quyét dinh mua hang khong ding v6i goi y ma hé théng
gi6i thiéu thi luat tao ra da sai. Vay viéc tiép theo giai phap s& nhu thé nao?

e Dbi voi viée goi ¥ sai, viéc phan tich xac dinh cac yéu té c6 thé thay doi quy luat cia
hé théng nhu:

o Thay d6i mé hinh khai khac dir liéu.
o Thay d6i thuat toan sir dung.
o Thay d6i tham s khai thac cu trac dit liéu.

o Thay d6i thudc tinh dir liéu truyén vao (vi du: dit liéu bi nhidu gia trj tudi)

Nhu vay, viéc khai thac dir liéu khong thé go1 y chinh xac 100% hoan toan & 1an huin luyén
dau tién. Do d6, chung t6i lién tuc dit ra cac tinh hudng gia dinh trén dir liéu ngdu nhién (do
van dé thiéu dit liéu) €6 y nghia, nham huin luyén tap dir liéu vi cac tham $6 1o rang. Tur do,
dua ra ti 18 % sb goi ¥ chinh xac ngay cang cao hon, nhdam muc dich phuc vu cho chién lugc

tiép thi cia doanh nghiép véi khach hang.
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10.2 Pé nghi
10.2.1 P& nghi huéng nghién ciru

Nghién ctru, phan tich cac khia canh thong tin ¢ thé thyc hién khai thac dir liéu & muc do chi

tiét hon. Cu thé 1a khai thac dir lidu c6 quan tdm dén mdi quan hé trong dir liéu don hang.

Phén tich, danh gia toc d6 thuc hién khai thac dit liéu huan luyén ctia phuong phap gom cum
va cay quyét dinh. So sanh thoi gian thuc hién khai thac dir li€u cua cac truong hop gém:

e Thuyc hién khai thac dir liéu chua duoc lam sach

e Thuyc hién khai thac dir liéu chua duoc lam sach

e Tang/giam s6 thudc tinh thuc hién khai thac dir liéu

e Tang/giam gia tri/trang thai thudc tinh khi thue hién khai thac dir liéu.

10.2.2 Pé nghi huwéng vimg dung

Van dé thuc hién viéc khai pha dir li€u quan trong nhét d6 chinh 1a nguén dir li¢u. Trong
khoang thoi gian ngin thuc hién dé tai, chung t6i gap kho khan 16n nhat d6 1a van dé thiéu
ngudn dir liéu. Mic du chang t6i da c6 giai phap:

e Xay dung hé thong gidi thiéu ban hang truc tuyén trén mang xa hoi face4shop.com
dé 1ay dir liéu tir thyc té thong tin ngudi dung nhung do thdi gian thie hién ngin nén
luong dit liéu thu thap khong nhiéu.

e Dé giai quyét van dé dir liéu thiéu. Chung t6i xay dung dit liéu ngiu nhién va dua ra

cac luét tot hon cho du an.

Nhung bén canh d6, ching tdi van mong mudn thuc thao tac truc tiép voi ngudn dir liéu thuc
16n ¢6 ¥ nghia. Vi nhu vay, chung t6i méi phan tich va kham pha hét cac tinh hudng co thé

xay ra trong thyc té.

Viée sir dung mang xa hoi facebook muc dich ngoai lay thong tin ca nhan ctia khach hang ma
quan trong hon d6i véi thong tin ban bé ciia khach hang d6. Nhu vay viéc xay dung xac dinh
do tin cay giita cdc thanh vién trong mang xa hoi 1a kha 1a quan trong. Néu d tin cdy théng

tin khach hang dua vao mang xa hgi cang diing thi kha nang khai pha dir liéu cang cao.
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Do khong ¢ chi phi mua server dé phuc vu cho dé tai, ching t6i van chua st dung hét cong
cu Immediate mode ma MS SQL server datamining hd trg, vi nd sé tao két ndi truc tiép va
lién tuc dén Analysis Services server. Pac biét 1a viéc sir dung ngdn ngir truy vin DMX. Moi
thao tac tir viéc dua dir lidu kiém tra, du doan... s& dugc cac ham trong DMX cung cap thuc

hién mot cach ty dong va chinh xac.

Xay dyng hé thdng gidi thiéu ban hang trén mang xa hoi facebook s& hip dan hon, dbi voi bai
toan cta chung toi, dién hinh 13 ting qua sinh nhat 1a sir dung API cua facebook thong bao
cho ngudi duoc ting c6 ngudi ting qua sinh nhat bang cach st dung tin nhin riéng tu
(facebook private message). Nhu vay, s& lam ting sy twong tac, kha ning dbi tugng duogc

tang tham gia hé thong giéi thiéu ban hang face4shop nhiéu hon.

Xay dung cong cu thuc hién khai thac dir liéu ty dong: rng dung nham cai thién thoi gian
thuc hién khai thac dir liéu bang tay. Co s dir liéu gom dit liéu cta hé thong va dir lidu dé
khai thac dir litu. Ung dung dua ra cic lua chon phuong phép khai thac dir liéu tir SQL

Server 2008, cac tham sb di kém trude khi thuc hién khai thac di lidu, tu dong tra vé két qua.
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11. KINH NGHIEM THU bUQC

Qua muodi bon tuan thyuc hién, chung t61 da hoan thanh céc yéu cau da dé ra, d¢ lam dugc diéu
d6 khong chi phu thudc vao nang lyc chuyén mon ciia moi thanh vién ma con phu thudc vao
su doan ket va quyect tam lam viéc nghiém tic cia nhom. Sau day la nhitng diéu chung toi

lam dugc trong qué trinh thyc hién dé an:

Vé Iy thuyét cong nghé:

e Hiéu duoc tim quan trong cta khai thac dit liéu trong Gng dung thyuc té. Nhat 1a d6i
v6i linh vyre e-marketing truc tuyén.

e Hiéu duoc cac thuat toan ap khai thac dir li¢u.

e Nim cach str dung MS Business Intelligence Development Studio, Iya chon cac thuét
toan (cu thé 1a phuong phap gom cum va cdy quyét dinh), cach truyén tham sd, thay
d6i mo hinh va iy két qua tra vé cho MS SQL server.

e Hiéu duoc kién trac 1am viéc cua framework CI, mé hinh kién tric MVC va ¥ nghia
clia n6 trong viée xay dung tng dung cu thé.

e Nim virng ngdn ngit mi ngudn mé PHP va ki thuat ATAX.

e Nim virng ngdn ngit truy van dir liéu SQL.

e Cung cb kién thirc vé thiét ké web: HTML, CSS va Javascript.
Vé irng dung gidi thigu bdn hang qua mang xa héi:

Hé thong website mua ban hang ¢ giao dién don gian, d& st dung, c6 diy du chic ning dap
mg quy trinh hoat dong co ban ctia mot trang kinh doanh qua mang phd bién. Ngoai ra, hé
thdng giup khach hang khong tén nhidu thoi gian dé tao tai khoan, khach hang co thé sir dung
chung véi tai khoan mang xa hoi facebook do hé thong sir dung giao dién lap trinh ing dung
(AP1) ma mang xa hoi ndy cung cap. Bén canh d6, hé théng st dung khai thac dir liéu 1a chic
ning chinh cia Gng dung, chirc ning nay cung cip cho khach hang mua hang ting qua cho
ban be cua minh dua vao thong tin ctia khach hang mua hang trudc d6. Qua trinh xay dung hé
thong bao gdm cac budc sau:

e Tham khao céc site ban hang trén mang: shopbop, amazon.. = thiét ké cac budc chirc

ning co ban > Xay dung framework dap tmg v6i yéu cau dé tai dé ra.
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Phan tich bai todn va chon cong nghé thuc hién trong khoang thoi gian thyc hién dé
tai.

Phan tich va thong ké két qua goi y. Tir do, tao ra goi y gidi thiéu san phdm cang
dung vé sau.

Phan tich thiét ké yéu cau theo tirng module (Khach hang, Pon hang, San pham..) dé
quan ly khi tich hop.

Vé ky nang lam viéc:

Rén luyén k¥ ning tu nghién ctru, tim hiéu cong nghé méi.

Biét cach 1ap ké hoach phan chia thoi gian 1am viéc hop 1y.

K¥ niang dat tinh hudng gia dinh va giai quyét tinh huén nhu khi gap kho khin vé van
dé thiéu dit liéu.

Rén luyén k¥ ning truyén thong khi lam viéc nhom, no gitp ich trong cach dién dat
van dé trong qua trinh thuc hién dé tai.

Nang cao kinh nghiém lam viéc nhém ciing nhu 1am quen dugc véi ap luc vé thoi

gian thuc hién.
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12.2 Tir dién thudt ngir
Data mining: Khai pha dir liéu la qué trinh khdm phé c4c tri thirc mdi va céc tri thic ¢6 ich &
dang tiém ning trong ngudn dir liéu da co. Khai pha dir liéu 13 mot bude ciua qua trinh khai

pha tri thire (Knowledge Discovery Process).(5)

API: Application Programming Interface, hé giao tiép l1ap trinh ing dung 1a mot giao dién ma
mot hé théng mdy tinh hay tng dung cung cap dé cho phép cac yéu cau dich vu cé thé duoc
tao ra tir cac chuong trinh may tinh khac, va/hodc cho phép dir liéu ¢ thé dugc trao ddi qua

lai gitra chung.
SQL: Structure Query Language, ngdn ngir truy can c6 cau tric.

PHP : Hypertext Preprocessor, ngdn ngir lap trinh kich ban hay mot loai mi 1énh cha yéu
duoc dung dé phat trién cac ing dung viét cho may chu, ma ngudn mé, dung cho muc dich

tong quat, thich hop voi web va ¢ thé dé dang nhung vao trang HTML.

HTML: Hypertext Markup Language, ngdén ngit mi hoa dinh dang, lién két va nhitng dic

tinh khac trén web. St dung nhitng tag chuan nhu <hl1>, <body>...

CSS: Cascading Style Sheets, duoc dung dé miéu ta cach trinh bay céc tai liéu viét bang ngén

ngit HTML va XHTML.

AJAX: Asynchronous JavaScript and XML, su két hop cua cac cong nghé: CSS, DOM,
XMLHttpRequest, JavaScript.

MVC: Model-View-Controller, 1a mdt mau kién tric phdn mém trong k¥ thuat k§ su phan
mém. Mau MVC gitip ¢6 1ap cac nguyén tic nghiép vu va giao dién ngudi dung mot cach rd

rang va hé thong.

CI: Codelgniter, 1a mot framework PHP duoc phat trién boi EllisLab . Codelgniter cho phép

xay dung cac ing dung web, c¢6 nhiéu libraries va helpers hitu ich lam giam bét dong code .

Trang 86 Khoéa luan tot nghiép “Xay dung hé thong gii thiéu ban hang trén mang xa hoi”


http://vi.wikipedia.org/wiki/Tri_th%E1%BB%A9c
http://vi.wikipedia.org/w/index.php?title=Ti%E1%BB%81m_n%C4%83ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Khai_ph%C3%A1_tri_th%E1%BB%A9c&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Khai_ph%C3%A1_tri_th%E1%BB%A9c&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Khai_ph%C3%A1_tri_th%E1%BB%A9c&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Giao_di%E1%BB%87n_(khoa_h%E1%BB%8Dc_m%C3%A1y_t%C3%ADnh)&action=edit&redlink=1
http://vi.wikipedia.org/wiki/HTML
http://vi.wikipedia.org/wiki/XHTML
http://vi.wikipedia.org/wiki/Ki%E1%BA%BFn_tr%C3%BAc_ph%E1%BA%A7n_m%E1%BB%81m
http://vi.wikipedia.org/wiki/K%E1%BB%B9_s%C6%B0

TRUONG DPAI HQC HOA SEN m DATHOC

KHOA KHOA HQC VA CONG NGHE HOA SEN
KHOA KH&CN

12.3 Danh muc bdng va hinh danh

12.3.1.1 Thé loai bing

Bang 1- Mot vai dic diém gitip phan biét gitta forum va blog..........ccvvvveeevivirereeeerieeians 12
Bang 2- M6 hinh mang xa hdi facebook va myspace ..........ccccvveriiiiiiiieiiie e 15
Bang 3- So sanh phan loai quan hé xa hoi facebook va myspace ..., 16
Bang 4- So sanh kha nanng tiép can hé thong mang 1l BEN NZOAL ...cvsivuniiisiisinsisinistsisianaens 17
Béng 5- So sanh H¢ thong Facebook va MySpace tiép can véi hé thdng bén ngoai qua API 18
Bang 6- Mo ta tap huin luyén phan cum 10ai thudc ........cevvviveiiieeeeeeeeeeee s 24
Bang 7- K&t qUA PRAN CUM .....cocviieceeieccecee ettt 27
Bang 8- Mo ta tap hudn luyén bai todn “Play tennis”...........c.coeveveveeiereeeesseesesesessseeesnas 32
Béang 9- M6 ta Entropy cho thudc tinh “Outlook™............cooiiiiiiii e 33
Bang 10- Bang lya chon thuat todn khai thadc dit €U ......ooooiiiiiiiiiii 36

12.3.1.2 Thé loai hinh anh

Hinh 1 — Khuynh hudng mang X8 NOT........cccveiiiiiiiiiee e 15
Hinh 2 — Céu tric mang xa hoi — lién két cac thanh phan quan hé trong Facebook............... 16
Hinh 3 — C4u tric mang xa hoi — thanh phan véi mot vai gia tri thudc tinh: sd thich, thoi

(4 1<) DT PPPPR 17
Hinh 4 — Quy trinh giao ti€p gitra facebook API v&i irng dung bén ngoai ........cccveevvveernnnns 18
HINN'5 — Vi dU V& GOM CUM ..ottt en st 22
Hinh 6 — Phan nhOm NZAU NIEN.........ccveviverieiieiecee ettt n e tere s 24
Hinh 7 — Stir dung d0 do EUCHAE.......ccviieiiiie et 25
Hinh 8 — Tinh 1ai tAM CUA CAC CUIM ....ceiiiiiiiiiiiiiee e ettt e e e e e s e e e e e e e e e s s eaab b ra e e e e e e s e eans 25
Hinh 9 — Thay d6i cac diém giira cic nhOm 3P 1410 L.....covovevviiicceeeee e 26
Hinh 10 — Thay d6i cac diém giita c4¢ NhOM 1N 2......vvveieeeeceee e 26
Hinh 11 — Ban d6 khoang cach gifta c4¢ thAnh Phd..........oeveveviiieieeee e 28
Hinh 12 — Hinh khoang cach gitta c4c cum IAN 1 .....cvcvvveeieeeeeceee e 28
Hinh 13 — Gom cum theo khoang cach, 86 NhOM 5 ........ccovvveviiieceieee e 29
Hinh 14 — Bang khoang cach giita cac nhém sau khi xdy dung lai 1An 2...........cocoevveeeeiennnne. 29
Hinh 15 — Gom cum theo khoang cach, 6 NhOM 3 ........ccevvveviiiieiee e 29
Hinh 16 — Bang khoang cach giita cac nhém sau khi xdy dung lai 1An 3........c.cocovveeriennnn. 30
Hinh 17 — Gom cum theo khoang cAch, $6 NhOM 2 .........cvvviiveeieceseseses e 30
HIN 18 — GOmM UM KEE UIC......vvvvveiririctier it 30
Hinh 19 — Cay quyét dinh cho bai todn Play tennis ..........coco.cvevevevereesrereeseseeesssenesseneeens 34
Hinh 20 — Hinh mo ta giai phap Online va Offline Mode.........ccccooviiiiiiiiniin e, 48
Hinh 21 — Giao dién chirc nang related ProduUCTS...........ooveiiieiiiiiie i 58
Hinh 22 — Giao dién chirc nang related aCCeSSOTIES. ....viivriiiiiiiiiiieiiie st sie e 60
Hinh 23 — Giao dién chirc ning Like SAN PhAML..........cocvvevereeieiieeeeesesee e 61
Hinh 24 — Giao dién chirc ning danh gia va nhan xét san PhAm..........c.coevvveverrerenreeneenne, 62
Hinh 25 — Giao dién goi y danh sach ban be¢ theo thang sinh nhat.............ccccooovviiiiiennnnn, 63
Hinh 26 — Giao dién thudc tinh san phim theo ONline tab .............cccoeveveveveveereereseenennes 64
Hinh 27 — Giao dién thudc tinh san phim theo OFfline tab.............cccoceveveveveveerererreenennes 65

Hinh 28 —Biéu d6 ty 1¢ du doan dung/sai ctia hai nhom di liéu theo phuong phap gom cum 74
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Hinh 30 —Biéu d6 ty 1¢ dy doan dung/sai ciia hai nhom dir liéu theo phuong phap két hop
gilta gom cum va CAY QUYEt NN ....v.vvivieceeeeieccee et 76
Hinh 31 —Biéu d6 danh gia dua trén thong tin don hang khong dinh huéng san pham & cac
PRTONG PRAD ..ttt b et 78
Hinh 32 —Biéu d6 danh gia dua trén thong tin don hang dinh huéng san phim & cac phuong
PRAD . bbbttt bttt bttt ne e nneas 79
Hinh 33 — MOi truong BI Dev StUAIO ....c.veiueeiieeiieieeie et 89
Hinh 34 — Data Mining DESIGNET .......c.uiiiiiieiieiieeie ettt 92
HIND 35 — T0 dAtA SOUICE......uviiiiuiieeciiie et ettt ettt et e e e st e e et e e e erbe e e srbe e e sabaeesaaeeeas 93
HINh 36 — Ta0 MGT dAta SOUICE......veieiriieiiiieiitie e et e ettt e st e e st e e st e e st e e et e e e srbe e e sabaeesabeeeas 94
HINh 37 — ChOn SEIVET NAIME ......cuviiiiiie et e et et ette e et e e et e e s tee e s bbe e e etbe e e sabeeesabaeesabeeeas 94
Hinh 38 — Chon thong tin tai KNOAN ...........cuiiiiiiiiie e 95
HINh 39 — Ta0 data SOUICE VIEW .....eieiviiiiiieeiirieeectieeeettee st e e st e e st e e s etee e e erte e e srbe e e snveeesnaeeens 96
HINh 40 — Tao MOG1 data SOUICE VIEW ......eeeeiiiiiieeeiiiiieeeeeittreeeesitiee e e s s etree e e s straeeeessbaeeeessnraeeas 96
Hinh 41 — X4c nhan mdi quan hé gilta CAC BANG ......ovevveeveveceeieeeecee e 97
Hinh 42 — Chon bang can Khai thAC ...........cccoeveveviieeeeeseeee e 97
HINh 43 — Dat t&n data SOUICE VIEW ......vvveeiiiiiiieieiiiiie e e e ettt e e st e e e s stre e e e s saae e e e s sbae e e e s anraeeas 98
Hinh 44 — Man hinh hién thi cic bang va mbi quan hé...........ccoovvvieeeeeeeeeeeeeeee e 98
Hinh 45 — Man hinh hién thi tao khai Khac dif T8U........cccceveveveeiieeee e 99
Hinh 46 — Man hinh hién thi cic bang va mbi quan hé..........cccocevevvvevveiieeee e, 100
Hinh 47 — Man hinh chon phuong phap Khai thac.............ccoveviie i, 100
Hinh 48 — Man hinh chon data SOUICE VIEW .........coiiiiiiiviiiiieee ettt 101
Hinh 49 — Man hinh x4c dinh ciu tric c4c thude tinh ........ovoveveeveeeeeeeeeeeeeeee e, 101
Hinh 50 — Man hinh x4c dinh dAu VA0 VA AW DAO «..e.vveeeeeeeeeeeeeeeeeeeee e, 102
Hinh 51 — Man hinh x4c dinh Kiéu dif U ........ccoveveveeeeeeceeseeee e 102
Hinh 52 — Man hinh tao mé&i Named Calculation..........c.vvvvveeeeiiiiiiiiiiiiieeee e 105
Hinh 53 — Man hinh nhap tén va nhap MO ta.........ccceeiiieeiiie e 105
Hinh 54 — Man hinh nhap Didu thlIC..........c.cveieeeeeeeceeeee et 106
Hinh 55 — Man hinh xem két qua KhaAm Pha ...........ccovoviieieieseeeeeeeeeeeee e, 106
Hinh 56 — Man hinh tao m&i Named QUETY ........ccovvrieiiieeiiie e 108
Hinh 57 — Man hinh chon bang d& dur dOAN ..........c.vevevevceeeeeeeeeeeee e 109
Hinh 58 — Man hinh quan hé gitra két qua hudn luyén véi gia tri du dodn.............ccce......... 110
Hinh 59 — MaN hiNh t20 trUy VAN ......c.ovvreeeeieeeeese s en et en s 110
Hinh 60 — Man hinh xem truy VAN DMX ........ccccovuiviisiieeeessesesesesessseneses s 111
Hinh 61 — Man hinh xem két qua & ché d0 design .......occvvvveveieirceeeee s 111
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12.4 Huéng din sir dung Datamining SQL Server version 2008
12.4.1.1 Business Intelligence Development Studio (Bl Dev Studio)

Hau hét thoi gian sir dung SQL Server data mining s& duogc thuc hién trong BI Dev Studio.

Moi truong BI Dev Studio duoc tich hop vao trong Microsoft Visual Studio.

. Solution
Window Tabs Bl Menus Designer Tabs Explorer
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4 S " - rriy . " 2 " Peportl.ral -
3 - &
=l 2y @t = i, MovieClick v
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= I Cokrwe . . o3+ Movie Click.ds
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- . 1 Techrolo SRS —————C LA
T hurn Cars foure Ealreoms } Properties - 3 X
0 hum Chicren | e Bedrooms = Qiatorns
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1) Prevec Format Name Customary »
L) PrerecRentng Freq 8w
[ Prerecviewing Freq Cachelode KeesTillSngCases
1) Theater Freq P 5 -
o Cellstien -
- Sl L = A ' ;g HeldeutMmCaser 500
o TV S <l i { et MuCares
Output
Show cutput freen: Buld =Dl |G
“e Waild stacted: Froject: Mewiellick, Configuraticn: DMTlOpment «esess a N""_' )
Stacted Suilding Analysis Sezvices pro : Inccexancal .... Specifies the nyme of the cbject.
Builgd complete -- 0 erroxs, 0 varnings
««fBe Taild sztazced: FProqect: DM Fecorts, Configuraticon: Debuglocal sesses .fp:opm'” (:,pr?mm' b":':f”‘

W00 2 Micr.. ~ T Untted

Output Designer Properties
Window Window Window

Hinh 33 — Méi trweong Bl Dev Studio

BI Dev Studio lam viéc trong hai ché do (cac ché do su dung dua trén sé thich cd nhan va do
su can thiét). M&i ché do c6 loi thé va nhuogce diém va diéu quan trong la hiéu dugc sy khac

biét gitra chung khi lam viéc vdi BI Dev Studio.
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e |Immediate mode:

(@]

(@]

o

o

Két ndi truc tiép va lién tuc dén Analysis Services server.
Khi mé mot d6i tuong, dbi tuong duoc mo tir may chu.
Khi thay doi d6i twong va luu nd, cac dbi tuong 1ap tic thay doi trén may chu.

Tuy nhién ngudi khac co thé sira d6i cac ddi tuong trong khi dang mé né.

e Offline mode:

o

o

Céc file dugc luu trit trén may Client.

Khi thay d6i cho cac dbi twong trong moi trudng nay, cac thay doi duge luu
trit & dinh dang XML trén 6 clng.

Cac md hinh va cac dbi tuong khong duogc tao ra trén may cha cho dén khi
ngudi dung quyét dinh trién khai chiing dén cac may chu.

Nguoi dung phai 1d mot quan tri vién may chu dé trién khai mot du an tir ché

do Offline cho may chu.

12.4.1.2 Data Sources

e D¢ thuc hién khai thac dir liéu can phai chi rd, mo ta cac ngudn dir liéu. Sau do tao ra

cac cau truc khai thac va cac mo hinh.

e Data sources la mot doi tuong kha don gian. N6 la mot chuoi két noi, cdng vdi mdt sd

thong tin bo sung cho thdy lam thé nao dé két ndi.

e Mot doi tugng data sources c6 thé dugc tao ra voi mét trong bon Iya chon sau:

©)

Impersonate Current User: Phuong phap an toan nhat cho cic ngudn dit liéu,
truy cap thong qua béo céo truy van. Str dung thong tin nguoi dung hién tai dé
truy cap dir li¢u tu xa.

Impersonate Account: Lya chon tt thir hai, cho phép chi dinh cac thong tin tai
khoan do6 sé dugc str dung dé truy cap vao data sources.

Impersonate Service Account: Tty chon nay gy ra tit ca truy cap dit liéu dén
tai khoan Analysis Services dang chay. Phuong phap chi yéu cho muc dich
thir nghiém, va khong dugc khuyén khich sir dung san xuat.

Default: Tuy chon nay gy ra cac thong tin khac nhau dugc s dung, tuy thude

vao data source dugc truy cap.
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12.4.1.3 Mining Structure

Data Mining Designer gom c6 5 panes cho editing, browsing, querying, and comparing
models:
e The Mining Structure pane
o The Mining Models pane
o The Mining Model Viewer pane
o The Mining Accuracy pane
o The Mining Model Prediction pane
e Mining Structure Editor cho phép thém céc cit va loai bd cac cit tir mining structure,
thiét 1ap cac thudc tinh cua tig cot.
e Ba thanh phan ciia mining structure editor 14 structure tree, the DSV View Datasource

View), va Properties window.
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Sructure
Tree
Fe Edit View Project Build [Debug Format Database DataSourceView Mining Model Test Tools Windew Help [ﬂfullSr_r:mJ
P mersdmm [Dedgel* | - 3¢ | Selotian Explarer -1 x
e e Ea |
|| mnng Snucture | A, g Modss | gy Minng Model viewer | Mg Acaracy Chart | T Mining Madd Precictin = &
Al = Ly Maviellick
4 £ | 5 im | ||| & [ Data Sowrces
=| o EEEIER SR Lo & Mawie Click.ds
B 3 comns = (L Data Source Views
o, Mevies 1 [ MoeGerees 7 voves i 0 Mavie Click.dsv
Age Cuitves
. T Move CustemerD e
& Eedrooms i Mo = Dimensions
L] Customer ID - EF Mining Structures
2% Education Level i
Gender A, Customersdmm
Homa Cvwsrohip iz Rales
Inbernet Connection Ly Assemiblies
Marital Stahus - Uy Wliscellansous
Marvie Selector ] Hobhies:
Num Battrooms [ Customers CustomerD
Mum Bedrooms _- Habby
Hum Cars ? S;tun:rlﬂ =
Num Childnen
MumT Vs T Criteria Education Lewval
W, PP Freq (Gerer = .
i CustomerID W Home Crenershin Properties = 3 x
rec BUyng Freg Crikeria
Prefet Format ::":1 Correct.. |y Customers MiningStructure =
antal Stas
Fr Rent = =
= e ki Movie Selector e | Eli] =
Prerec Viewing Freq 0] Tedhnology et
Theater Fraq Pum Eathracms L =
CustomerID AngLBGE
T Mowie Freg P By pame =1
Techrokagy B Basic A .
L T Sl r Desariptin
o @, Actws I custormrers |
- Chamnels i ] Lk
& [#) Criteria Name  Customfens
-0 Hobbies B Misc
E &} Mondes Cachefic KeepTriiningCa
#) 2 Technology | PR =
A N Actors [1] channels Add a {olumn, Add § Nested
CLestome 1D CustomesTD Table Creatz o Reatad
Actor Channel Bning Maoded, Proceks &l
| Hame
Specifies the name of the
abjact.
Resdy

DSV View Properties
Window

Hinh 34 — Data Mining Designer
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Vi du: cac budc st dung datamining trong MS SQL Server 2008
e Budc 1: Import database vao MS SQL Server 2008 (sir dung database MovieClick

lam database mau)
e Budc 2: Chon Start » Chon muc MS SQL Server 2008.
e Budc 3: Menu bar chon File > New project > Chon SQL Server Business

Intellligence Development Studio - Chon Analysis Services Project 2 Chon noi luu

trir file Solution

e Budc 4: Vao Solution Explorer (hoac chon menu View = Solution Explorer)

Tao data source

e Budc 5: Chuot phai Data Source > Man hinh Data Source Wizard - Chon Next

e e e A N ST |=| = |
File Edit View Project Build Debug Database Tools Window Community Help
B-aa © < b Development - 3 P 3 B E v .
% Solution Explorer > 31X
E| 5! Data Source Wizard [T B
g Jj. Analysis Services Project
Welcome to the Data Source Wizard 47 [ Doto Sources

; € Movie Click.ds
4 [ Data Source Views

Movie Click.dsv
[ Cubes

Useth . ‘ [ Dimensions
se this wizard ta create a new data saurce. [ Mining Structures
A data source represents a cannection to your data. [ Roles

[ Assemblies
A data source does not pravide features such as caching metadata, adding . 3 Miscellaneous
relationships, adding calculations, and adding annotations. To apply these

features ta a data saurce, use this wizard to create the data source, and then use

Data Source View Wizard ta create a view that includes the appropriate features,

[] Don't show this page again

(8 Error List

Ready

Hinh 35 — Tao data source

e Budc 6: Chon New dé c6 dir liéu gdc data source.
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@ Analysis S

ces Project - Microsoft Visual Studio

[El=1a|

File Edit View Project Build Debug Database Tools Window Community Help

a-ada - <| b | Development - | 5 = 3% B

% Solution Explorer >R X
g ol Data Source Wizard )
5 - -
2 Select how to define the connection A “"'I';‘“ :”’"“ Project
You can select from a number of ways in which your data source will define its connection 4 [ Data Sources
string. 3 Movie Clickds

4 [ Data Source Views
{7 Movie Click.dsv

- [ Cubes
® Create a data source based on an existing or new connection [ Dimensions
Data cannections: Data connection properties: [ Mining Structures
[ Roles
Property Value - [Z3 Assemblies

Data Source  VNG-24DDOBIDDIS
Tnitial Catalog  MovieClick
Integrated Se... SSPI

Provider SQLNCLLL

- & Miscellaneous

©) Create a data source based on another object

H Finish > >| ” Cancel ]

3 Error List

Ready

Hinh 36 — Tao méi data source
e Budc 7: Chon server name

@ Analysis Services Project - Microsoft Visual Studio

l=l@] 5

File Edit View Project Build Debug Database Tools Window Community Help

H-da © 0 < b | Development + | S5l 5 3 B] i1~

| Connection Manager Solution Explorer 3 x

2 &

s Analysis Services Project

4 [ Data Sources
Q Server name: - & Movie Click.ds
. = 4 [ Data Source Views
(Eomrstm = <9 Movie Click.dsv

Provider: [ Native OLE DEASQL Native Client

Log en to the server [ Cubes
- [ Dimensions
[ Mining Structures.
(©) Use SQL Server Authentication - [ Roles. )
[ Assemblies
- [ Miscellaneous

@ Use Windows Authentication

Username: |

Password: |

(=]

Connect to a database

(@ Select or enter a database name:

() Attach a database file:

Logical name:

Hinh 37 — Chon server name
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e Budc 8: Chon data name = Chon OK - Chon Next.

e Budc 9: Chon Use the Service Account hodc Use a specific username and password

(thong tin tai khéan SQLServer) = Chon Next

& Analysis Services Project - Microsoft Visual Studio = Pl
File Edit View Project Build Debug Database Tools Window Community Help
G-da - | b | Development - | &3 5 3 B T - _

Solution Explorer > 3 X
a5/ Data Source Wizard L )

xoqi00L

Impersonation Information y Analysis Services Project
Vou can define what credentials Analysis Services will use ta connect to the data source. 4~ [ Data Sources
& Movie Click.ds
4 [ Data Source Views
1 Movie Click.dsv
(@) Use a specific user name and password [ Cubes
|2 Dimensions

[ Mining Structures.
[ Roles
[ [ Assemblies

[ Miscellaneous

User name \

@ Usethe service accaunt

(@ Use the credentials of the current user

©) Defaukt

H Nest » “ Finish = | H Cancel

[ Error List

Ready

Hinh 38 — Chen thong tin tai khoan

Tao datasource View

e Budc 11: Chon data Source Views = New datasource view = Man hinh Data Source
View Winzard > Chon Next
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& Analysis Services Project - Micrasoft Visual Studio = 2 |
File Edit View Project Build Debug Datsbase Tools Window Community Help

=] & < 4 | b | Development - | 5] 5 3 B 5 -

Solution Explorer > I X
5 Data Source View Wizard == &
s Analysis Services Project
. . 4 [ Data Sources
Welcome to the Data Source View Wizard PR

. 4 Movie Click.ds
» [ Data Source Views
[ Cubes
[ Dimensions
[ Mining Structures
[ Roles
Vou create a data source view from tables and views in a relational database. i~ [ Assemblies

[ Miscellaneous

xoqjo0] 3¢

>

Use this wizard to create a new data saurce view.

A data source provides a simple connection to a relational database. Use a data
source view for mote advanced features, such as caching metadata, adding
relationships, creating calculations, and setting logical keys.

Don't show this page again

H Finish | H Cancel

Hinh 39 — Tao data source view

e Budc 12: Click Next (Hodc tao méi mot datasource khac)

@ Ar

Services Project - Microsoft Visusal Studio = % |

File Edit View Project Build Debug Database Tools Window Community Help
a-ad @ %9 - | b | Development ~ | G325 32 B B - -

Salution Explorer ~ O X
5 Data Source ViewWizard B @
J Analysis Services Project
. . Data So
Welcome to the Data Source View Wizard 4 B Data Sources
% Movie Click.ds
b [ Data Source Views
25 Cubes
[z Dimensions
[z Mining Séructures
[z Roles
You create a data source view from tables and views in a relational database. & Assemblies
[ Miscellaneaus

>

Use this wizard to create a new data source view,

A data source provides a simple connection ta a relational database. Use a data
source view for mare advanced features, such as caching metadata, adding
relationships, creating calculatians, and setting logical keys.

Don't show this page again

Finish = 2| Cancel
| I

Hinh 40 — Tao méi data source view

Trang 96 Khoéa luan tot nghiép “Xay dung hé thong gii thiéu ban hang trén mang xa hoi”



TRUONG PAI HQC HOA SEN

KHOA KHOA HOC VA CONG NGHE

\/

DATHOC

HOA SEN
KHOA KH&CN

Budc 13: Man hinh hién thi cau hoi di tim thiy nhitng mdi quan hé trong cac bang,

ban c6 mudn thay d6i gi khong? > Chon Next

& Analysis Services Project - Microsoft Visual Studio

File Edit View Project Build Debug Database Tools

lslo] 5|

Window Community Help

@a-da | b | Development » | &3] 7 30 B b0 v -

Solution Explorer

2@

5l Data Source View Wizard

xoqio0L 3¢

Name Matching

4y Analysis Services Project
4 [ Data Sources
. € Movie Click.ds
I+ [ Data Source Views
[ Cubes
[z Dimensions
[ Mining Structures
[ Roles
[ Assemblies
[ Miscellaneous

Na foreign keys were faund. You can create logical relationships on matching columns

Create lagical relationships by matching columns

Foreign key matches
@ Same name as primary key
© Same name as destination table name

(©) Destination table name + primary key name

Description and sample.

The source foreign key column name s the same as the name of the primary key column on the destination
table. For example:

Order.CustomerID to Customer. CustomerID

TR

Cancel

[ Error List

Ready

Hinh 41 — X&c nhan méi quan hé giira cac bang
Budc 14: Chon céac table mudn sit dung - Chon Next

@ Analysis Services Project - Microsoft Vistial Studio

=1 2 |
File Edit View Project Build Debug Database Tools Window Community Help
a-da < | b | Development ~ | 5 5 3 B B - o
% Solution Explorer - 3 X
g 55 Data Source View Wizard @
g
£

Select Tables and Views

Jy Analysis Services Project
4 [ Data Sources
3 Movie Click.ds
[ [ Data Source Views
- [ Cubes
[ Dimensions
[ Mining Structures.
[ Roles
[ Assemblies
[ Miscellaneous

Select abjects from the relational database ta be included in the data source view.

Available objects Included objects

Mame

[ dbo.Criteria

[ dbe.Customers
[ dbo.Directors

(3] dbo.Hobbies

[ dbo.MovieGenres
[ dbo.Movies

(3 dbo.Technology

Add Related Tables

H Finish > H

Cancel ]

|2 Eror List,

Ready

Hinh 42 — Chon bang can khai thac
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e Budc 15: bat tén > Chon Finish

& Analysis Services Project - Microsoft Visual Studio

=@ = |

File Edit View Project Build Debug Database Tools Window Community Help
A-dad b | Development - | < 25 36 B £+

o Data Source View Wizard

xoqiool 3¢,

Completing the Wizard

Provide a name. and then click Finish to create the new data source view.

Solution Explorer > X

B2

Mame:

[Movie Click

Preview:

4 {1 Movie Click L
3 dbo.Actors

[ Error List]

Completes the wizard

.l Analysis Services Project
4 [ Data Sources
*.. §» Movie Click.ds
1+ [ Data Source Views
[25 Cubes
[ Dimensions
[ Mining Structures
- [ Roles
(55 Assemblies
[ Miscellancous

Ready

Hinh 43 — Pat tén data source view

e Budc 16: Man hinh ty dong hién thi céc bang va cac mbi quan h¢

File Edit View Project Bui

Debug Format Database DataSourceView Tools Window Community Help

a-da b | Development - | &3 57 3¢ B b - o

f |_~Movie Click.dsv [Design] | Solution Explorer - 1 X
NIEER] K 3 - =

;.(' e 4 Analysis Services Project

[ 2 criteris @b..._| [ Actors (ebo...
Custornerl Customerls
Criteria actor
Tables =
] MovieGenr...
[ Actors (dbo. Actors)

] Channels {dbo Channels)
[ crieria (dbo. Crieria)

(5 customers (dho.Customers;
] Directors {dbo.Directors)

3 Hobbies (db ..

(5] Hobbies (dbo Hobbies)
[ movieentes (dbo.MovieGel
] Mavies (dba Mavies)

] Technology {dbo.Technalog

“« n >

= Gustomers (dbo s

3 hannels (4.,

!
CustomerD »
Channel

7 CutomeD =)

Age
Education Level

Homme OWners ..
Intemet Conn,..
Marital Starus
Mavie Selector
Tum Bathroorns
Mum Bedrooms -

[ Direceos @..._| [T evies ... |
CustornerlD CustomerlD
Director Movie

CustoredD
Hobby

E

Customer
Technology

4~ [ Data Sources

& Movie Click.ds

4 [ Data Source Views
Movie Click.dsv

‘- [z Cubes

‘. [z Dimensions

- [ Mining Structures

[ Roles

- [ Assemblies

‘. [z Miscellaneous

| Ereor List]

Ready

Hinh 44 — Man hinh hién thi cac bang va méi quan hé
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Tao Mining Structure — Str dung thuat toan Decision Tree
e Budc 17: Khung Solition Explorer = Click phai Mining Structure = Man hinh Data
Mining Wizard

o =@ = |

File Edit View Project Bulld Debug Database Tools Window Community Help

J-5d @ b | Development ~ | &5 557 30 Bl 0~ o
3£/ Movie Click.dsv [Design] - X
HEERE] EY ma - A Data Mining Wizard [EEa= =&
ir Diagram Organizer alysi
[ <Al Tables> " Welcome to the Data Mining Wizard

0 Movie Click.dsv
[ Cubes
[ Dimensions

Use this wizard to create a new mining structure and a new mining madel. A
9 9 [ Mining Structures.

mining structure is a data structure that represents discovered knawledge based

' on analysis of OLAP ar relational data. A mining model can be used to make
predictions, if supported by the data mining technique used to create the
mining model.

[ Actors (dbo. Actors)

[ Channels {dba.Charnels)
[T Criteria (dbo Criteria)

[ Customers (dbo.Customers;)
7] pirectors {dbo.Directors)
[T Hobbies (dbo.Hobbies)

[ MovieGenres (dbo.MovieGer
[ Movies {dbo.Movies)

[ Technelogy (dbo.Technolog

Click Next ta build a minin
wizard.

re and a mining model, or Cancel to exit the

7] Don't show this page again

Mext > Cancel

1 i >

[ Error List
Ready

Hinh 45 — Man hinh hién thi tao khai khac dir liéu
e Budc 18: Man hinh hién thi phuwong thirc khai béo khai thac trén cac tables dé c6 sin
trong database hay 1a nhitng phuong thirc khai thac trong ciu trac da c6 ton tai. Trong

truong hop nay, chon “From exsting relation Database or data warehouse”
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hid =@ =]
File Edit View Project Build Debug Database Tools Window Community Help
-2 a b | Development ~ | 551 (5 5 ] 5 -
3| Movie Click.dsv [Design] + x || olution Explarer >R x
HIEERET LS @ - A Data Mining Wizard = | ] 2| &
B —— - Servi ;
£ | piagram Organizer Select the Definition Method Ly Analysis Services Project
ey TS Select the method to be used while creating the mining structure definition 4~ [ Data Sources
e e . 3 Movie Click.ds
4 [ Data Source Views.
47 Movie Click.dsv

[ Cubes
[z Dimensions.
[ Mining Structures

Which methadl do you use to define the mining structure?

@ From existing relational database or data warchouse [ Roles
Tables 5 peserbles
iscellancous
[ Ackors (dho.Actors) ) From exsting cube =
(3 channels (dbo.Channels)
[ crieria (dbo.Criteris)
[T Customers (dbo, Customers) B

3 ovectors (dha Directarsy This method defines a mining structure based on tables and columns from an existing relationfl database.
(] Hobbies (dho,Hobes) B B

obbies (dbeHobbies
(] MovieGenres {dbo MovieGe|
[ Movies (dbo. Movies)
[ Technology (dba Technolog

<Back || Mex> Cancel

4 [ I

(g} Error List
Ready

Hinh 46 — Man hinh hién thi cac bang va méi quan hé
e Budc 19: Man hinh xac dinh mé hinh ma minh muén ding, MS Visual Studio cung

cap nhiéu mo hinh data mining, trong trudng hop nay ta chon Microsoft Decision

Tree.

had =@ = |

File Edit View Project Build Debug Database Tools Window Community Help

a-4 b | Development » | &5 557 3¢ B £ -
52| Movie Uick dsv [Design] ~ % || Solution Explorer ~ax
g G @ i i ma- A Data Mining Wizard = [ B ) B
£ | Diagram Organizer Select the Data Mining Technique Ly Analysis Services Project

] ST T Selectthe data mining technique thatis most applicable to the type of analysis that you are 4 B '2“'?:"“""
performing <% Movie Click.ds

4 [ Data Source Views
11 Movie Click.dsv

[ Cubes.
" ,, ?
Which data mining technique do you want to use = Bmersions
Microsoft Decision Trees | 3 ::h:\lng Structures
Microsoft Clusterin A [ Roles
Tables [ Assemblies
] Actors dbo-Actors) Microsoft Linear Regression [ Miscellaneous
1 channes ¢ dbo Charels) Microsoft Logistic Regression

Microsoft Naive Bayes
Microsoft Neural Network
Microssft Sequence Clustering
Microsoft Time Series an

w

(2] riteria tdbo.crieria)

(2] customers (dbo. Customers)
[ Directors (dbo.Directorsh
[ Hobbies (dbe.Hobbies)

[T Moviegenres (dbo MavieGe
[ Movies (dbo.Movies)

(2] Technolagy (dbo. Technolog

<Back || Net> Cancel

1 m »

[ Error List|
Ready

Hinh 47 — Man hinh chgn phwong phap khai thac
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e Budc 20: Man hinh x4c dinh database mudn khai thac dit liéu = Chon Next

@ =l@] = |
File Edit View Project Build Debug Database Tools Window Community Help
A-da b | Development - | ] 25 32 B] i - o
3~ Mevie Click.dsv [Design] ~ x || Solution Explorer o X
ST N aq- A, Data Mining Wizard = [ B [ =)
£ || Diagram Organizer Select Data Source View L Analysis Services Project
Selectthe data source view ta provide the data for the mining structure. 4~ [ DataSources
el sleies v 9 N & Movie Clickds
4 [ Data Source Views
1 Movie Click dsv
Available data source views: [ Cubes.
. [ Dimensions
Movie Click ___________________] :
Ltz iz . T“":“; N &> Mining Structures
o Actors
Roles
dbo.Channels = Arsembli
D dbo Criteria S Husemblies

> [ Actors {dbo. Actors)

> ] channels (dbe Channels)

> [ criteria (dbo Criteria)

> [ Customers (dbo. Customers;
[ Directars (dbe.Directars)

> [ Hobbies (dbo.Hobbies)

> [ MovieGenres (dbo. MovieGel
> (] Movies (dba.Movies)

> [ Technology tdbo.Technolog

1 i »

) Error List

Browse... |

dbo.Customers
dbo.Directors
dbo.Hobbies
dbo.MovieGenres
dbo Movies
dbo.Technology

| <maa ]

et >

Cancel

% Miscellaneous

Ready
—

Hinh 48 — Man hinh chon data source view

e Budc 21: Man hinh chi dinh cac ¢t dugc su dung trong cAu triic, md hinh va xac dinh

khoa

hd l=l@| = |
File Edit View Project Build Debug Database Tools Window Community Help
J-da P | Development - | <51 5 3 B] 51 - _
3%/ Movie Click.dsv [Design] - x_|| Solution Explorer ~ 0 X
g @ 3 A A Data Mining Wizard I=HACIEC X ) = | &
$ | Disgram rgarizer Specify Table Types iy Analysis Services Project
b ST Specify the type of tables to use for your analysis. 4+ [ Data Sources
S % Movie Click.ds
4 [ Data Source Views
{9 Movie Click.dsv
[ Cubes
Input tables: [ Dimensions
Tables Case Nested Ry g ST
[ Roles
Tables & Acos a [z Assemblies
] Channels ] [ Miscellaneous.
» [ Actors (dbo.actors)
> [ Channels ¢dba.Channels) ] Criteria &l
+ [ Criteria (dbo.Criceria) & Custamers B
> [ Customers (dbo. Customers)
> [ Directors (cho.Directors) ] Directars a
> [ Hobbies (dbo.Hobbiss) [ Hobbies a
> [ MovieGenres (dbo Moviege! -
> [ Movies (dbo. Hevies) Mevis Genes a =
> [A Technology (dbo. Technolog ] Movies [a]
Technology =] [
<gack || Mes> Cancel

“ [ »

8 Error List]

Ready

Hinh 49 — Man hinh xac dinh céu trdc c4c thugc tinh
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e Budc 22: Man hinh x4c dinh dau vao va dy bao

@ l= bl
File Edit View Project Build Debug Database Tools Window Community Help
A-da b | Development - | &3 5 3¢ ol P - o
57| Movie Clck.dsv [Design] ~ x| Solution Explorer B X
BT S Q- A Data Mining Wizard. =S = | i
g T Specify the Training Data Ly Analysis Services Project

L} <Al Tables>

Tables
> [ Actors (dbo. Actors)

Specify the columns used in your analysis.

Mining model structure:

Tables/Columns

1§ Customers
E ] Actors

Predict.. =

& Input

Kep

[ Channels (dbo, Channels) Actar
> [ Criteria (dbo. Criteria) = ] Channels =
> [ Customers {dbo.Customers) Channel
> [ Directors (dbo. Directors)
> [ Hobbies {dbo.Hobbies) = ] criteria
3 %MuweGenves (dbo.MovieGe Criteria
> Mawies (dbo Movies)
[ Tesnology (dos.Technslog &l & Directors
Director
= 5] Hobbies

4 [0 v

[gh Error List|

Recommend inputs for currently selected predictable:

< Back

nets || Fnshee) || cancel

4 [ Data Sources
| * Movie Click.ds
4 [ Data Source Views
{7 Movie Click.dsv

[ Cubes

[ Dimensions

[ Mining Structures

(27 Roles

[ Assemblies

[ Miscellaneous

Ready
-~

Hinh 50 — Man hinh xac dinh dau vao va dw béo

e Budc 23: Man hinh trinh bay mot danh sach cac c¢gt da lya chon va kiéu dit lidu tuong

ung

@ = 2 J
File Edit View Project Build Debug Database Tools Window Community Help
a-da b | Development » 3] 5 3¢ Bl b1~
52| Movie Click dsv [Design] ~ | Solution Explorer > x
i mr el 3 A Data Mining Wizard = | 5 fo] 2| &
£ || Disgram Organizer Specify Columns' Content and Data Type 2 Analysis Services Project
(el G vabes Specify mining structure columns’ content and data type. 4 [ Data Sources
- % Movie Click.ds
4 [ Data Source Views
Movie Click.dsv
[ Cubes
Mining model structure: & Dimensions
Columns Content Type DelaTpe = [ Mining Structures
2 Age Key Long [ Roles
P | [ Assemblies
] CustomerID Key Long = [ Miscellaneous
> [ Actors (dbo.Actorsy =
[ channels (dbo.Channels) 8 Education Leve Key Tedt
> [ Criteria (dbo.Criteria) # Gender Key Text
> [ Customers (dbo, Customers) 42 Home Owmership Key Text
> [ birectors (dbo.Directors)
» [ Hobbies (dbo, Hobbiss) ] Internet Connection Key Text
] MovieGenres (dbo.MovieGel Marital Status Key Text
[ Hovies (dbo,Movies)
» [ Technology (dbo Technolog @ Movie Selector Key Text
42 Num Bathraoms Key Dauble
@ Mum Bedraoms Key Long
Detect continuous or discrete for numeric columns:
| Detect
<gack || Netr || mmsher || cancer |

. i »

[ Error List

Ready

Hinh 51 — Man hinh xac dinh kiéu dir li
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Cha y: Cac cot duge xac dinh 13 input hay du bao phu thudc vao gia thuyét va thuat toan da

chon.

e Budc 24: (danh cho SQL Server 2008): Man hinh “Create Testing Set” xac dinh phan

tram dir liéu up to maximum va cac dy li¢u d6 dugc random danh cho viéc sir dung

boi cac phuong thire kiém chimg

e Budc 25: Pit tén ciu trac datamining va tén mo hinh = Chon Finish.

12.4.1.4 Named Calculation - Named Query

Named Calculation

e Named Calculation 13 cot a0 dugc thém vao mot bang bat ky trong Datasource View.

Diéu nay cho phép ta khai thac thong tin tir ngudn dir liéu ban ddu ma khong lam thay

dbi dir liéu ngudn. Mot Named Calculation bao gdm tén, biéu thitc SQL c6 tinh téan

va mo ta(néu co).

e Biéu thic tinh toan ¢ thé 1a bt ky biéu thirc hop 1& nao ctia SQL. Ngoai ra, c6 mot s6

loai biéu thirc dugc hd tro trong viéc khai thac dir li¢u gém:

©)

©)

©)

Biéu thuc sb hoc: +, -, *, /, %

Biéu thirc téan hoc: ABS, LOG, SIGN, SQRT,..

Biéu thirc két hop: su két hop giita thong tin tinh trang hon nhan va c con s&
c6 gia tri hon vé mit thong tin

Biéu thitc CASE: cho phép gan gia tri két qua dua vao nhiéu diéu kién khac
nhau.

Thay d6i gia tri

CASE [Category]

WHEN 1 THEN ‘Food’
WHEN 2 THEN ‘Beverage’
WHEN 3 THEN °‘Goods’
END CASE

Chia khoang gia tri

CASE

Trang
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WHEN [Age] <20 THEN ‘Under 20’

WHEN [Age] <= 30 THEN ‘Between 20 and 30’
WHEN [Age] <= 40 THEN ‘Between 30 and 40’
ELSE ‘Over 40’

END

Giam s trang thai hop 18

CASE [Marital Status]

WHEN ‘Married’ THEN [Marital Status]
WHEN ‘Never Married” THEN [Marital Status]
ELSE ‘Other’

END

Chuyén d6i mot thudc tinh tir mot bang 10ng nhau thanh trudng hop chung.
CASE

WHEN EXISTS

(SELECT [Movie] FROM [Movies]

WHERE [Movie]="Star Wars’ AND
[Movies].[CustomerID]=[Customers].[CustomerID])

THEN ‘True’

ELSE ‘False’

END

e Tao mdt Named Calculation tai mt bang bét ky

o Click phai tai mot bang bat ky chon New Named Calculation
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1| Hobies {db, .,

71 Customers (dh Customer[ [

Num TVs @ Mew Mamed Calculation. ..
PPV Frag
Prerec Buying| " Mew Relationship...
Prarec Forma
Prerec Renting Replace Table »
Pransc Wiewin
Thester Freg Delete Table From DSY
TV Movie Fre
TV Signal Explore Data
i Properties

Hinh 52 — Man hinh tao méi Named Calculation

o Nhép tén, nhap mo ta

[ Edit Named Calculation

| Jedrooms

Description: To create a named calculation to discretize and
reduce the number of states in
the Num Bedrooms column

i Expression:

case
when [Mum Bedrooms] =1 then 'Cne’
when [Num Bedrooms] <=3 then Two or Three'
when [Mum Bedrooms] ==4 then 'Four or more'
else Mone'

end

| ok || cancet || e

Hinh 53 — Man hinh nhap tén va nhap mo ta
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o Nhap bicu thirc
i Edit Named Calculation |:||E|rg|
Column name: | |
Description: To create a named caloulation to discretize and
reduce the number of states in
the Num Bedrooms column
i Expression;
}as{
E when [Mum Bedrooms] =1 then 'One’
when [Mum Bedrooms] <=3 then Two or Three'
when [Mum Bedrooms] ==4 then 'Four or more'
|:| glze "Nane'
end
(o ) [t e ]
Hinh 54 — Man hinh nhap biéu thic
o Két qua xem tai Explore
Prerec Viewin | CustomerID | Theater Freq | TV Movie Fre | TV Signal Bedrooms
Manthly a776R87 Manthly Manthly Cahble Two or Three
Weekly 77723 Rarely Weekly Cable Two or Three
Weekly B777ST Rarely Weekly Cable Four or more
Monthly 77792 Rarely Daily Cable Four or more
Manthly 77840 Manthly Weekly Cable Four or mare
Weekly g77aa4 Weekly Weekly Digital satellit Four or more

Hinh 55 — Man hinh xem két qua kham pha

Named Query
e Gibng Named Calculation, Named Query 1a mot view 4o va view ndy ciing khong lam
thay ddi dit liu nguén. Viéc tao Named Query truc tiép trén Datasource View thi
nhanh, dé dang va cho phép ban duy tri view ciing v6i mo hinh dugc sir dung thay vi
lam héng dir li€u ctia ban. Céac query tiéu biéu cho viéc khai thac dit liéu nhu loc, két
hop, va tao mau

o Loc dong dua trén diéu kién cot
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SELECT * FROM [Movies] WHERE [Movie] != ‘Star Wars’

o Loc cac dir liéu khong phd bién tir mot bang 1ong nhau
SELECT [CustomerID], [Movie] FROM [Movies]
WHERE [Movie] IN
(SELECT DISTINCT
[Movie]
FROM [Movies] GROUP BY [Movie]
HAVING COUNT([Movie]) > 20)

o Két hop thong tin tir mot bang khac
SELECT
Customers.*, Education.[Education Level]
FROM Customers JOIN Education
ON Customers.[Education Id] = Education.[Education 1d]

o Tao cac dong dir li¢u mau tur dir li€u nguon

SELECT * FROM CUSTOMERS
TABLESAMPLE (30 PERCENT)

REPEATABLE (1)

e Tao mdt Named Query tai mot bang bét ky

o Click phai trén Datasource View Designer, chon New Named Query
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® Create Named Query

Mew Mamed Query...

=

Yy Add/Remove Tables... 1 vame: |Homeowners |
'* Mew Relationship. .. Description: |creabe a named query based on the Customers table in the DSV that |
Show Friendly Names Data source: | Movie Click (primary) & |

Select Al Query definition:

Find Table... NG E TN A A= |

e 5 3
E B Customers

H

E Switch to Diagonal Layout !
j 2] Refresh...
3 Zoom 4
B ome Ownership
[ Properties [w]|Internet Connection | =
4 ¥
Column Alias Table Qutput | Sort Type Sort Order -
CustomerID Customers
[Theater Freq] Customers
[TV Mavie Freq] Customers
[TV Signal] Customers
CASE WHEN C... | Bedrooms 3z
< ¥

SELECT  Age, [Education Level], Gender, [Home Ownership], [Internet Connection], [Marital Status], [Mc
[Mum Cars], [Mum Children], [Mum TVs], [PPV Freg], [Prerec Buying Freg], [Prerec Format], [f
[Theater Freq], [TV Mavie Freq], [TV Signal],
CASE WHEM Customers, [Mum Bedrooms] = 1 THEN 'One' WHEN Customers. [Mum Bedrooms] «
»= 4 THEN 'Four or more' ELSE 'None' END AS Bedrooms

FROM Customers

Hinh 56 — Man hinh tao méi Named query

o Nhép tén view, nhap mo ta

o Click Add table dé chon bang dir li¢u

o Check chon cac cdt thong tin can thiét

o Thém cot tinh tdan bang cach nhap biéu thic tai man hinh query

o Két qua tra vé 1a mot view, xem két qua ciing tuong tu nhu mot bang dit lidu
nhung ¢6 thém cot tinh toéan.

o Khi tao thém mot Named Query, thi trén man hinh quan h¢ khong thé hién
mbi quan hé véi bang mai vira tao, néu mudn tao mdi quan hé vdi cac bang dir
liéu ngudn phai dung chudt kéo tha khéa ngoai vao cac bang dir liéu ngudn

can quan hé hodc 1a tao mdi mot so d6 bao gom quan hé vdi bang maéi vira tao.

12.4.1.5 Mining prediction

e Chuyén sang tab mining model prediction
e Click select case table on select input table window

e Chon homeOwners table in dialog box, click ok
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) lamizi - Microsoit Visual Studio (Administratar

File Edit View Project Bulld Debug Datsbase MiningModel Tools Window Help

E- @] b a9 0| b | Development - | 3 B 7 -

¥ MovieClick-dmm [Design]*| Moyie Click dsv [Design] | Start Page v X (L

g 8, Miing Structre | A, MiringModels | g Miring Model iewer R sdet T 3 =) g

Sl - @2 m g
Data Source: {2 Movie Click M &

Mining Model N ﬂ o

3

T hieoms o Table/View Name 2

S (] :

Age H [ Criteria (dbo) 5

Bedrooms [ Customers (dbo) é

Critera 1 Channels (dbo) &
] Customer I L
5 4 Crameis [ Directors {dbo) |
5 %] Directors (] Hobbies (dbo) K

Education Leve HomeOwner Bedroems 2

Gender (2] MovieGenres (dbo) El

15 %] Hobhies = R El

P T 2 Movies (dbe) 3

[ Technology (dbo) 5

:

Source Field Alias

[ ror List] 3 Output]

Hinh 57 — Man hinh chon bang dé dw doan

e Kéo customerID column tir HomeOwners table, tha no xudng grid bén dudi
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4 lamiai - Microsoft Visual Studio [Adminis .
Fle Edt View Project Buld Debug Datsbase MiningModel Tools Window Help

P-d @] 43390 b | Devlopment- [T 32 B -

5| MovieCickdmm [Designl  Movie ick e [Design] | Star Page| T
4

i, Mining Sruchoe ‘l\ Maing Models: ‘g: Miring Modsl ieves |E Mining Acuracy Chart | T Mining Modd Predicion

RlE-g=

Wining Model A

)
19101853 UoUNIDS fn| (3594551l WUBLIACIdRG) 58 MBH0Ia ]|

Select Nested Table. ..

3 Error List 5] Qutput
Ready

Hinh 58 — Man hinh quan hé giira két qua huan luyén véi gia tri du doan

e Kéo Actors column tir mining model va tha n6 xudng grid bén dudi

) Lamla - Microsaft Visual Studio (Admini
Fle Edi View Project Buld Debug Datsbase MiningModel Tools Window Help

G- @ s 290 b Deeopment - [ S 2 B -
] MovieCickdmm [Design]" | Moyie C | StartPar] x[§
E
8 || 8, Mning Sructre | A, Mring Mk | g Mring Mo Vewer |2 Minng Acaracy hart |mmmm é
g 3
2E-ad= F

=

&

S

Select Input Tablefs) =| H

:

& [ HomeOuner Bedrooms 3

3 tustomerD M :ja

3] educationLevel =

H et i

Hem L4 B

] Gender -

5] ome Ownerstip K

1 Intemet Gomecton r

— ] werita szt :
e ] Horie Selecior :
£ 7

5

Select Nested Table...

Saunce Field his Sww Gop  Adf0r  Citerigfirgment
2] tomeOwnerBedro... 3 CstmerD ¥
A, Home Onmer T Acors ¥
3 Emor List| 5] Output
Ready

Hinh 59 — Man hinh tao truy vén
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e Chuyén sang ché d6 query ching ta c6 thé coi duoc cau query

4 lamiai - Micrasoft Visual Studio (Adminis
Fle Edt View Project Buld Debug Databsse MiningModel Took Window Help

G-l @b B[00 b | Devopment - | D F 2 BIET-
% Maviellickdmm [Designl" Mioyie Clickds [Design] | Start Page -x [
5 _:Arrm_lsmmmh Mining Models H,‘ Miring Mode! Viewer |£Iimgﬂcmacy(?‘al P Mring Mods! Predictin _JS
3 3
ElE-d# ?
[ Bl
Mining Model A Ml
. Selct Input Tablefs) E| 2
um Chidren .i
WmTVs = [ HomeDwner Becrooms - E
PPV Freq 3 astome E
BrevecBuyngF 3] Eduzson Level 3
FreracFomat %Ewrl 5
A ez L a
Prevec Rentrg ll=8
Presec Viesing — 3 censr L
Ty MoieFreg | ] tiome Ounership ]
TV Sgrad 3 2] intemet Connecton b
Thest Fren 3] v sahs =
2 ] Move Selecior B
i v =1t tberme Z 3
2 Select Nestzd Table.. E
[ —_— :

ustonerID],
e Gumer]. [Acsora]

[Hone Cwmer]
EREDICTICH JOIN

7 Emor Lis| =] Output]
Ready Ln54 o]

wicheslduong vim oniine

Hinh 60 — Man hinh xem truy van DMX

e Chuyén sang ché do design dé xem dir li¢u hién ra

4 Jamiai - Wicrasot Visual Sucio ‘i B
Fe Edt View Project Buld Debug Datobase MiningModel Tooks Window Help

Bl-l @8 B9 0| b | Deopment s | F 2 R A -2
%] MovieCickdmm [Desinl* ovie ickdsr [Desin | St Page
g B, Mnng Strcure | A, Mg s | Mg |2 v Chart [
Elg-d=a

CspmeD A

Erd # Adas

s B Agrs

Ead # Adas

s B Agrs

E] # Adas

37788 B Agors

arEn & Adas

amEn # Adars

E= & Adas

E] # Adars

ot & acms

77 # Adars

) & acms E|

s # Adars

) & As

T # Adars

7T & As

e ® Adas

a1 B agors

Ert # Adas

7902 B agors

o] # Adas

879055 B Agrs

a1 # Adas

890 B Agrs

] _adars M

(] Query exeasion competed vith 3157 rous fetched

3 Eror List| 3] Output
Readly a5t Col83 [

Hinh 61 — Man hinh xem két qua & ché d design
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