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MO PAU
1. Ly do chon dé tai

Ngay nay, cong nghthéng tindang din ptb bién trén u hét cac
linh wrc. Ty 1é thuan voi sy phét trén do 1a lwong d liéu dugc chdng ta
luu trit ciing kon theo. Chang ta & ring trong trong di liéu dé dangan
chira nhirng gia ti nhét dinh. Tuy nhién theo tng k&, chmot luong nkd
nhitng dr liéu nay (khang 5% - 10%) ladugc phan tich, & con hi
khong bét ¢ lam gi nleng chiing ta an luén phii lvu trir vi sy 5 bo qua
nhitng théng tin quan ¢ng naod6 haic Mt ngay naodd € dung bi
chiing. Dad6, cac plrong phép gén tri va khai thac e so dir ligu truyén
thdng ngay cang khong &hiap tng duoc thyc t# da l1am phat sinh o
khuynh hréng k§ thuat mai: do la phéat hin tri thirc va khai pha @ liéu
KDD (Knowledge Discovery and Data Mining). Phéaéritri thic va
khai pha @ liéu 1& qua trinh phat & tri thirc tiém an, tiém ning, khong
biét truéc va co bi tir kho dr liéu I6n. KDD la sr ké thira va phat tén
cac thanhytu acia nhéu linh wc nghién ¢u tng ding tin hyc treéc dd
nhu: Hé chuyén gia, Tri @inhan 4o, ly thuyét nhan dang, ...

Thi truong & dugc pham, thiét bi y t& ngay cang phat &n manh
mg, c&c cong ty kinh doantévinh wic nay lién tc dua ra cacan phim,
cac hinh tiic kinh doanh i canh tranh i nhau niim thu hat ngoi
tiéu dung.bé cong ty co th ton tai, phéat trén bén vitng va anh tranh
trén th truong thi én phii dua ra nking nhin dinh kip thoi, va ngroi
quan Iy phai c6 cach nhinding thé vé cach tiirc dau tr vé mit hang nao
nham dap ung dang yéu &u aia khach hangdé cé hréng dau tr ding
dan. Hién tai, cong ty Drgc dang c6 mit ngubn di ligu I6n thong tin ¢
khach hang,&luong, doanh thu cac #nhangduoc ban ra,... Da vao
luu heong dr liéu nay, va datay la nét husng di tiém ning, c6 nhiu kha
ning phat trén trong trong lai, nén t6ida chon dé tai : “ Ung ding khai
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phé di liéu dé tim luit két hop tin aiy trong i thong ban hangdi Cong
ty Duoc TW3".

Dé tai cH mo & va thrc hién mpt s chirc ning aia k¢ théng ban
hang ntim phic wu cho muc dich chinh @adé tai laing ding khai pha
di liéu, ap thé 1 iing dung thuit toan phan dp Wi cay quyt dinh dé
tim lugt két hop trong 1 thong ban hangi@ Céng ty Broc TW3, mang
lai cho ngroi quan ly c6 cach nhindhg quéat ¢ nhu éu mua banté
dua ra nliing ntin dinh dung va lyp ly, mang 4i hi¢u qua cho hat
dong ban hangat céng ty.

2. Poi twgng va pham vi nghién aiu
a. Déi tweng
Ly thuy ét
- Ky thuat khai pha e ligu
- Nghiép wu quan ly ban hangai cdng ty droc TW3
Dir liéu
- Co o di ligu: khach hang, to hang, nat hang...
- Cé&can an, quidinh co lién quan...
b. Pham vi
- Nghién du cac kén thic ar ban & phrong phép lat két hop.
- Tim hiéu cac qui trinh tac ngép trong I& thong.
3. Muc tiéu va nhiém vu
a. Muc tiéu
- Ung ding luat két hop vao cong tac du ly ban hang.
- Dua ra Kt qua nhan dinh hay cac d doan mang tinh chn luoc
cho nha qan ly.
b. Nhigm v
Nghién afu co & ly thuyét
- Nghién au ky thuat khai pha é licu.
- Nghién dru va phat tén cac that giai tim luat két hop.
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- Ung ding cac that toan trén vao & s dir lisu quan ly ban
hang.

Tri én khai xay dwng &ng dung

- Xay deng @ S5 dit liéu mau.

- Xay deng caarng ding.

Phwong phéap nghién aru

- Tham khio cac tai gu lién quan, cac bai bdo khoach..

- Lap k& haach, Bp qui trinh, tén do thuc hién

- Nghién au ky thuat khai pha @ li¢u bing viéc tim Iuat két hop
gitra cic nit hang dra trén lai hang va doanh thuia cac lai
hangdo.

Két qua du kién

- Téng hyp céac kén thic co ban aia phrong phéap khai pha it
két hop

- Xay dyng mit s ing ding don gian, & s dung nhrng mang
tinh hiéu gua cao.

Y nghia khoa hpc va thuc tién cia dé tai

Y nghia khoa hoc

- Pay la phrong phapdugc nhiéu nha khoa bc nghién é¢u va
ciing c6 &t nhiéu déng gop vao tinc tin.

- Ung ding tin lpc vao trong cong tac ga ly.

Y nghia thuc tién

- Giai quyét duwoc mpt sd tAc nghép trong cong tac dun 1y.

- Panh gia Kt qua nhan dinh, 1 trg dua ra cac quit dinh hay
cac dr doan mang tinh chin luoc dra trén lai hang va doanh
thu aia céc lai hangdé.

- Gilp nha qgén ly nim bét kip thoi cac nhu 8u mua béan trén th
truong va c6 mt cach nhindng quan bn.

Céu trac luan vian
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Luan van gom c6 3 clrong:

< Chuong 1: Tong quan ¢ ly thuyét
- Nghién ¢, tim héu ly thuyét khai pha é liéu.
- Trinh bay that toandugc ap ding trong lén vin: thuat toan

phan bp v6i cay quyét dinh.

% Chuong 2: Phan tich thi ké hé thing quin Iy ban hangai cong ty

duoc TW3

- Phét btu bai toandinh nghia bai toan va qui trinh ban hang.

- Phan tich thit ké co s di liéu va xacdinh cac tac nhan lién
quandén hg théng ban hang.

Chuong 3: Xay arng chrong trinh va tiec nghém

- Trinh bay ngbn ngjlap trinh

- Puaracéc d lidu thrc & thu thip duoc

- Thiét ké giao dén bao gm 2 $ chic ning chinh: khai phaid
liéu theo ma legi hang va khai phatwdliéu cac lai hang theo
doanh thu. Bé&namh d6 con c6 mt sb chic ning hb trg thém:
danh muc khach hang, ap nhit théng tin hdéadon, quin ly
doanh thu ban hang...

7
°e

CHUONG 1: TONG QUAN VE LY THUY ET

1.1.LY THUY ET VE KHAI PHA D U LIEU
1.1.1. Khai phadirliéu
1.1.1.1. binh nghia khai pha dz li¢u

binh ngha aia Ferruzza: “Khai phawdliéu la ép hop cac
phuong phapdugc dung trong fin trinh kham pha tri trc dé chi ra sr
khac bét cac ndi quan & va cac riu chra biét bén trong @ lisu”.

binh ngha aia Parsaye: “Khai phaidiéu la qua trinh tr giap
quyét dinh, trongdé ching ta tim Km cac miu théng tin cira biét va
bat ngo trong CSDL bn”.
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binh ngha aia Fayyad: “Khai pha tri tfc la mdt qué trinh

khéng im theong nkin ra nhing nméu dir ligu c6 gia ti, méi, hitu ich,

tiém ning va co6 th hiéu duoc”.

1.1.1.2. Pgc diém aia khai pha dz ligu

Khai pha dir li¢u la giai doan chia yéu ciia qua trinh phat
hién tri th wc.

Khai pha d li¢u dé tim ra cac ru (pattern) c6 y ngh dugc
tién hanh trénap dr liéu ma ta hy wng la $ thich yp véi nhiém w
khai phé hén thoi.

Mau tim dwoc tir qua trinh khai pha dir liéu phai c6 tinh mo
ta (description) va dr doan (prediction).

Khai pha dir ligu la qué trinh ma trong d6 con ngroi la
trung tam.

Khai pha dir li¢u [a quéa trinh tim kiém tri th sc chi tir dik liéu.

Khai pha dir liéu mang tinh cHit hwéng nhiém vu.
1.1.1.3. Y ngha thec tién va tinh hinhéng dung khai pha dr liéu

a. Y nghia thyc tién

Cung \6i su ting lén khéng niing aia khbi lwong di liu , yéu
cau khai thac @ liéu ngay cang caoom. Ngoai nking doi hoi vé tinh
linh haat, ning sut, sr chuy@n mén héa trongin dé khai thac, CSDL
cin phii mang hi tri thie hon |& chinh @ liéu d6. Cac quit dinh cn
phai hop ly, nhanh chéng, chinh xac va céiktiing dr doan s viéc
trong trong lai. Tirée yéu @u nay, cach khai thac CSDL tréry thong
cho tHiy sr han ch caa minh. Khai pha rdoi mo huéng cho g khé
khan nay.

Co the ké mot sb ung ding aia khai pha d liéu nhr sau: nat
cong ty ko hiém musn phéat hén tir CSDL dia khach hangimghi ngy
la gian &n, khido, ngroi ta thec hién khai phéa @ liéu trén CSDL cha
céac théng tin lién quadén giao dch gita khach hang va cong & tim
ra sr phan bp, c6 ti¢ 1a lop “dang tin” va bp “khéngdang tin” trong
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khach hang. F d6 cong ty & c6 bién phap bn cré gian hn xay ra. Hay
cbng ty nlan dat hang tr khach hang qua email cééthiam bot chi phi
gui email bing cach dung tri thc khAm phaté chi gii email lién he
dén nhiing khach hang c6 kming mua tirong xuyén. Bnh vién ding
cin kham pha tri thc tr dir liéu nhim phuc vu cho muc dich nghién
ctru, chin doan trong nganh y...

b. Tinh hinh #ng dung

O Viét Nam, c6 nhiu dé tai nghién ¢u khoa hc W khai pha
dir liéu vadat dugc nhiéu két qua dang khiché.

Khai pha d li¢u la ndt Iinh wrc nghién ¢u méi dung cac k
thuat thdng minhdé khai pha tri tikc timan trong dkr liéu. Kha nang ho
tro cdng véc aia khai pha d liéu lam cho vc tng ding ky thuat nay
vao thrc t ngay cangang rai on. Mic du, cac b théng khai pha d
liéu khai pha @ ligu trén ti¢ gisi it nhiéu con hain ché nhung da din
dan hoan thén hon va thrc ar tré thanh ndt céng @ quan tong khéng
thé thiéu duoc trong Au hét cac tnh wrc xa Hi.

1.1.2. CAc bwéc or ban ciia qua trinh phat hién tri th &c
Nhin chung, qué trinh khai ph& tiéu gdm céac Ixéc sau:
Budc 1: Tim héu linh wre ing ding va xaatinh myc dich khai pha  liéu.
Buagc 2: Xacdinh dr liéu lién quan va hinh tic khai pha.
Bugc 3: Tén xu ly dit liéu.
Budc 4: Chyn thuat toan khai pha va chéy di liéu vé dang phu fp.
Budc 5: Khai pha @ li¢u.
Budc 6: Trich bc cac miu thec ar ¢é y ngfia.
Bugc 7:Ung ding tri thrc phat hén dugc.
1.2.LUAT KET HQP TRONG KHAI PHA D U LI EU
1.2.1. Vai nét @ khai pha luat két hop
Muc dich chinh éa khai pha d liéu Ia trich rat tri tikc mot cach
tu dong, hgu qua va “théng minh” & kho dr li¢u.
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Trong hat dong sin xuit kinh doanh, vi d kinh doanh cac i
hang &i siéu th, cac nha gin ly rat thich céduoc nhiing théng tin
mang tinh thng ké nhr: “90% phu nit c6 xe may mado va deoddng
ho Thuy Sy thi ding méc hoa héu Chanel” hac “70% khach hang la
cong nhéan thi mua TV tldbng mua lai 21 inches”. Niing théng tin
nhu vay rat hitu ich trong véc dinh hrong kinh doanh. Wy van d& dat
ra la liéu c6 timduoc cac ldt nhr vay bang cac cdng ¢ khai pha é
liéu hay khéng? Caudroi 1a hoan toan co th B6 chinh la nlm wy
khai phéa lat két hop.
1.2.2. Luét két hep
1.2.2.1Pinh nghia \é ludt két hgp
Pinh nghia 1: Cho I={l, I, .., I} 1a tdp hop aia m tinh cht riéng bit.
Gia sr D la @ s dir liéu, wi cac kin ghi chra ndt tdp con T c&c tinh
chit (c6 thé coi nhr T O 1), cac kan ghidéu co ch sb riéng. Mot luat két
hop la ndt ménh dé kéo theo céghg X Y, trongdd X, Y O I, théa man
didu kien XnY=0. Céc p hop X vaY duoc i la cac p hop tinh chat
(itemset). Bp X goi la nguyén nhanap Y goi l1a hé qua.
C6 2d6 do quan tong ddi vai luat két hop: Do hd trg (support) vato
tin cay (confidence)dugc dinh nghia nhr phan duéi day.
Pinh nghia 2: P9 hd tr¢
Do hd tro ciia mbt tip hop X trong @ so dit liéu D 1 & sH gitta cac Bn
ghi TOD c¢6 chira tip X va Hng $ ban ghi trong D (hay 1a gn tim aia
cac lan ghi trong D c6 dm tip hop X), ky hiu la SuppofiX) hay
Supp(X).
Ky hiéu: Supp(X).
Ta c0: 0< Supp(X)< 1 Wi moi tap hop X.
Do hd tro Supp(X) corduoc hidu la x4c shi X duoc thva trong D.
Ky hiéu: P(X).
Do hd tro cia mdt luat két hop X - Y 1a ty 1é gitta $ hrong cac Bn ghi
chira tip hop X Y, so Wi téng $ cac lan ghi trong D.
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[{TOD|XOYOT}
|D|
Khi ching ta noi ing do hd tro cia bt luat 1a 70%, cé ndia 1a co
70% Hng $ ban ghi chra X O Y. Nhr vay, do hd trg mang y ngta

thong ké @a Iut.
D ho tro cia X la

Supp(X-Y) = Supp(XdY)=

S5 lwong giao dch H tro (X)

Supp(X)= ——
Tong $ giao dch

Pinh nghia 3: P tin cay
Do tin ciy (Confidence cia IUat két hop c6 ding R: X- Y la ty I¢ gitta $
luong cac Bn ghi trong D ctia X O Y véi sb ban ghi trong D ¢6 dira tip
hop X. Ky hiéu d6 tin ciy chia ot luat la Conf(R).
SupgX OY)
Sup X)
Co thé dinh nghiado tin ciy nhr sau:
D6 tin ciy cia bt luat két hop X - Y 1a ty 1¢ gitta $ luong cac Bn ghi
caa #ip hop chraX 0 Y, so i téng $ cac fn ghi chira X.
Viéc khai thac cac it két hop tir co s dit liéu chinh la véc tim #t cac cac
luat c6 do hd tro va do tin cly do ngoi sir dung xacdinh tréc. Céac
nguong aiado ho tro vado tin ciy dugc ky higu laminsup, minconfva do
nauoi dung xaadinh.
Viéc khai thac cAc fil két hop cd tie dugc phan tich thanh haiin dé:
1. Tim tit ca cac ap muc theong xuyén xy ra ma cédo hd tro lon
hon haic bing minsup.
2. Tao ra cac lat mong mén sr dung cac 4p muc I6n ma codo tin
cay 16n hon haic bing minconf.
Pinh nghia 4: P$ quan trong
b6 quan tong (mportancé caa Iuat X - Y, ky hiéu Imp(X-Y), duoc xac
dinh i ty s gitta Conf(X- Y) va Conf(X - ).

Conf(X-Y) =P(Y|X)=
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_ Conf(Y = X). _ P(X]Y)
Imp(X -Y) = lg(—Conf(Y - Y)) Ig(—P(X_)|Y) )

Trong tinh todn, ta ting dua ty 5 ndy vao logaritié ¢ quan tong co gia
tri xung quanh 0.

1.2.2.2Mét sé hweng tiép ain trong khai phé luit két hep

1.2.2.3M4t sj thugt toan phat hén lugt két hep

1.3.THUAT TOAN PHAN L OP VOI CAY QUY ET PINH

1.3.1. Pitvén dé

Gia s doanh ngliip d4 dua ra nét ) tiéu chidé phan lai khach hang la
VIP haic khdng VIP: c6 ki luvong giao dch trung binh @i thangdat tir
3,000,000 VND if Ién, c6 én suit giao dch trung binh 10Gih mbi thang.
Vian @ dit ra ia doanh nghip 1a dén xacdinh cacdic ting chung aa
nhém khach hang VIR tir d6 lam © s5 du béo & mot khach hang (i)
c6 tém ning to thanh khéach hang VIP hay khéng. Trorgd trén, cac
thudc tinhdaduoc 16i rac héa theo cach:

Tudi: Bang 1 réu twi nho hon 25, ling 2 réu twi tir 25dén 40, Bing 3 réu
tudi 16n hon 40.

Gioi tinh: Bang 1 réu la rir, baing O réu 1& nam,

Thu nHip: Bing 1 réu thu nfp it bon 30 tréu VND/nam, king 2 réu tr 30
triéu VND dén 50 tréu VND/nam, bing 3 réu trén 50 téu VND/nam,

Tinh tang hdn nhan: Bhg 0 réu chra kp giadinh, king 1 réu ngroc lai.
1.3.2. Mt sb dinh nghia

Cho king di lisu A gdm n dong i cac thigc tinh: (X%, Xo, ..., X, Y), trong
d6 Y 1a thibe tinh output (théc tinh @n dr bao) va X, Xy, ..., X la cac
thuoc tinh input.

Gia ar Y daduoc roi rac hda thanh k giaitta v, v, ..., % (ngha la gia ti tai
Y ciia mot dong Bt ky trong A phii [a mot trong cac y, ya, ..., Y- Goi n, la
<0 dong trong bng A thsadiéu kién Y =y, ky hiéu trong tr chon, , ...,
n, . PBuong nhién ta c6 can, phai I6n hay ting 0 va 0, +n, + ..+
n, )=n.
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Dinh nghia 1 B¢ phéan tan thong tinke king A la nét gia ti trong khang
tir 0dén 1,duoc tinh Wi:

I( ny1 , ny2 ey nyk ) =
_ nY1 nYl
log,
nY1+nY2+'"+nYk nY1+nYZ+'"+nYk
n n

_ Y2 |ng Y2

nY1+nY2+"'+nYk nY1+nYz+"'+nYk
_ nYk nYk

log,
nY1+nY2+"'+nYk nY1+nYZ+"'+nYk

Trongdo, ta quizde log0=0.
Nhan xét:
- Ham | khdng thayioi gia trj khi ta hoan vcacn, .

- Ham | dat gia ti I6n nhit (bang 1) khin, = n, =..=n ,
ngha la cac dong trongahg A duoc phan tantéu cho cac wong hop
(roi rac) aia thioe tinh output Y.

- Ham I dat gia ti nho nhét (bang 0) khi c6 nit n, naodo hing
n (thg $ dong @a hing A), vaduong nhién la caa, con hi phai
bang 0. Khidd, ta néi &ng king A khdéng phan tan théng tin gi,ova
ciing c6 nglia 1a king A khoéng c6 gié du bao.

Dinh nghia 2 Goi N, la mjt gia tii I6n nkit trong cacn, , n, , .., N, ,
khi do ta @i yn, 1a gia ti troi caa thipc tinh output Y;do tin cy caa Iuat

1-(Y=ym) duoc goi lado troi output @a king A.

n
Nhan xét: Conf(L (Y=yp)) = —= .
n

Dinh nghia 3: Goi X la mét thupc tinh input éa king A, gi sr X da dugc
roi rac hda thanh m giaitry, %, ..., %, Phép tach Awh vao thdc tinh X,
Ky hi¢u la T, tao thanh m bng con éa A:
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Tx ={Ay A, ..., Ay}, trong do:
- Ay, Ay, ..., Antao thanh nit phan hach trén A, ngta la AnA; =0, 0, j
=1,2,..m, #jval JA = A.
- A la tip hop cac'dong trong A c6 gid tai X 1a x, nghia la A = {tOA|t.X =
x} 0i=1,2,..,m
Dinh nghia 4 Goi Ty la mot phép tach nintrongdinh nghia 2. \6i moi i tur
1dén m, @i n la $ dong trong bng A thoadiéu kign Y = yi, ky hiu

twong trchon;) , ..., N7 .

D¢ phéan tan thong tinua phép tach I, ky hiéu E(Ty), 1a nbt gia ti tir O
dén 1,duoc tinh lei:

E(Tx) = z

o1

XI(njnj, nY)

>n
= 1
=1
Trongdo:
- nf“lj la & dong trong bng A thoadiéu kien Y=y,
'zk:n’* la & dong @a king A.
n Yi
‘Zk:n |a & dong @a king A.
e Yi

- 1(ngng),....ny)) 1ado phan tan thong tinka bing A,
Mot phép tach T duoc goi la “tot” khi cac king con Atao thanh cd@o phan
tan théng tin thp, hay néi theo ngh aia phrong phap gomum, cac Bng
con A la cac am coda $ phan tir (dong) cé gia trtai Y gidng nhau. T do,
phép tach T1a 6t khi E(Ty) thip, va ngioc lai.
1.3.3. Thuit toan
Input:

- Bang d liéu A gdm n dong i cac thc tinh (%, Xz, ..., X, Y),
trongdoé Y 1 thwc tinh Output (théc tinh én dr bao) va X, Xo, ..., X 1a
céc thidc tinh input. Tit ca thudc tinh ¢ia Adéu co gia ti roi rac.
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- W: ngrdngdd tin ciy chip nhan duoc.
Output:
- Cay quyt dinh.
CHUONG 2: PHAN TICH THI ET KE HE THONG QUAN LY
BAN HANG T Al CONG TY DUQC TW3

2.1.PHAT BI EU BAI TOAN

2.1.1. Pinh nghia bai toan

Thi truong cung &p droc pham, cac thét bi y t& ngay cang phat
trién manh n®, cac cong ty kinh doanké\inh wrc nay lién ac dua ra
cac én phim, cac hinh thc kinh doanh i nhim thu hiat ngoi tiéu
dung.Bé cong ty co th ton tai, phat trén va anh tranh trén thtruong
dugc thi én phai dua ra nling ntin dinh Kp thoi, nguoi quan ly cé
cach nhindng thé vé cach thirc dau tr vé mat hang nao nim dapung
ddng yéu &u cia khach hang va caring dau tr dingdan.

Véi muc dich phét tién cong ty thanh 6t nha cung &p duoc
phim cé quy md dn thi viéc tng ding céng ngh thong tin vao cong
tac quin ly 1a sr lya chon hangdau cia nha gén ly. Plam vi ang ding
va vai trd @a cong ngh théng tin trong coéng tac 4o ly la ft lon,
nhung vi thy gian vadiéu kién con lan ché nén tdi clon mot khia anh
nhé trong cong tac gun ly d6 1a xay ding ke hd tro khai pha é liéu
dya trén cac théng tin giadah trén hoaton, M trg cho naroi quan Iy
dua ra nliing nkin dinh mang tinh cit chién lrgc trong kinh doanh.
Bén anh d6, luan van con cé th dapung mbt b chic ning gilp nha
quan ly c6 tié xem vadanh gia théng qua cac dantwerkhach hang,
cac hoadon ban & hang ngay, cac hang hda cé trong kho, timéic
doanh thu, di nhuan qua cac thang... @i quyét duoc Mot s tac
nghiép vadiéu quan tong laung ding khai pha  liéu luat két hop dé
dua ra cac quit dinh, n6 bao dm nhiéu bang thing k& mang tinh ci
nhan dinh, gilp ta c6 cach nhidrg quan @ di liu, dr doan ra cac
quy luat & quadé kiém ching li nhirng nkin dinh nay.
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Khai pha néi quan ¢ vé loi nhuan cia cac lai hang c6 trong
héadon, dr doan Kt qua anh hrong aia cac lai hang nay nh thé nao?

Khach hang Bu cé théi quen mua hang nay hay khongxac quy lat

d6, tadanh gia va Kim dinh lai do tin ciy c6 chinh xac khdng? Gliroc

nhan dinh dang € dé dang gitp nha kinh doanh tim radmg dau tu
cho céc lai mit hangduoc tot nhét.

Bai toan @ thé duoc néu ras day la:tng ding khai pha  liéu,
cu thé 14 dra vao that toan phandp véi cay quyét dinh dé tim luat két
hop tin dy dua trén ma cac & hang va ¢a trén doanh thuia cac lai
hangdé dua ra nliing danh gia, niing nhin dinh & sy anh hrong aia
céc laii hangdén doanh thu vaol nhuan cia céng ty.

2.1.2. Qui trinh ban hang

Hé thong ban handuoc thyc hién theo nét qui trinh nhr sau:

- B6 phan trinh droc vién gbi thiéu danh mc hang héatén cho
khach hang.

- Khach hang abn cac mit hang én mua (hay cong la dit hang).

- B6 phan trinh droc vién @i yéu céu dit muadén cho § phan quan
ly ban hang.

- B phan quan ly ban hang @ yéu cu dat muadén cho B phan
quan ly vat tu (kho). Bo phan vat tu hoi dap cho bit danh nac mat
hang khach handit mua cé én kho hay khéng.

- Néu kho \at tur con hang, & phan quan ly ban hang yéuaa bo
phan quan ly kho xuit kho (p phiéu xuit kho) va yéu au bo phan
tai chinh #p phiéu thu tén khach hang.

- Néu khach hang yéuda mua hang & chim thi b phan guan ly ban
hang @i yéu céu cong o dén bd phan quin ly cong v, néu dugc o
phan quan ly céng v chip nhin thi B phan quan Iy ban hangastra
so cdng @ khach hang, thémua ny méi dong thyi yéu céu bd phan
quan Iy vat tw danh diu chra thanh toan vao phi xuét kho.
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2.2.PHAN TiCH THI ETKE
2.2.1. Co sy dirliéu

Ky hiéu chir viét :
P: Primary key (kho& chinh)
U: Unique key, candidate key (khoéi dinh)
M : Mandatory (khonguoc rdng)
L : Locked (khéng cho phémadoi gia tri)
Loai thyc thé Nguoi ding (NguoiDung)

Thuéc tinh Kiéu Kichthwéc | P| U| M| L
Tennguoidung nvarchdr 50 X K
Matkhau nvarchar 50 X
Vaitro int 4 X

Loai thuc thé Khach hang (KhachHang

Thuéc tinh | Kiéu Kichthwéc | P| U| M| L

Makh nvarchar| 10 X | X | X |X
Tenkh nvarchar| 50 X
Diachi nvarchar| 50 X
DienThoai | nvarchar| 50 X

Loai thyc thé Hoadon (HoaDon)

Thudc tinh | Kiéu Kichthwéc | P| U| M| L

Mahd nvarchay 10 X X x| X
Makh nvarchar, 50 X
Ngaylap datetimg 8 X
Tonggiatri | float 10 X

Loai thuc thé Hang héa (HangHoa)

Thuéc tinh | Kiéu Kichthwéc | P| U| M| L

Mahang nvarchar 10 X|
Tenhang nvarchar 50 X
Dongia float 10 X

Soluong int 10 X
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Maloai ‘ nvarchar‘ 10 | | x‘

Loai thuc thé Loai hang (LoaiHang)

Thuéc tinh | Kiéu Kichthwéc | P| U| M
Maloai nvarchar, 10 X X X
Tenloai nvarchay 50 X

Loai thuc thé Cac thang (CacThang)

Thuéc tinh | Kiéu | Kich thuéc | P M| L
Thang Int 4 X
Dir liéu Cac thang baoogn 12 thang trongam.

Su két hop Chi tiét héadon (ChiTietHoaDon)
Thuéc tinh | Kiéu Kichthwéc | P| U| M
Mahd nvarchay 10 X X X
Mahang nvarchar 10 X|
Soluong int 10 X
Dongia float 10 X

= So d6 mdi quan k& cua cac thrc thé

NguoiDung

Matihau
VaiTro

TenNiguoiDung

CacThang
Thang

HoaDon
@ Mahd
Makh
Ngayiap
Tonggiatri

? Maoai
Tenloai

KhachHang
7 Makh
Tenkh

o

Diachi
Dienthoai

LoaiHang

ChiTietHoaDon

=5 @ Mahd

% Mahang
Soluong

Dongia

HangHoa
@ Mahang

Hinh 2.1. M6 hinh e so dit liéu

Tenhang

Soluong
Maloai
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2.2.2. Xé&c dinh cac tac nhan

Dya vao pln dinh ngha bai toan, ta c6 #hxacdinh dugc cac tac
nhan chinha ke théng nhr sau:

TRINH DUQC VIEN: la ngroi gisi thiéu cac nit hang, thrc
hién viéc mua hang vadg cacdon dat hang cho ngoi quan ly.

KHACH HANG: la ngroi giao dch Wi hé théng théng qua cac
don dit hang, khach hang coétithon hra cac mit hang minh mén
thdng quas gigi thi¢u aia trinh droc vién.

NGUOI QUAN LY: la ngroi diéu hanh, gan ly va theo ddi i
hoat dong aia hé thng.

NGUOI DUNG: bao @m ngroi quan ly, trinh drgc vién va
nhitng khach hanga duoc cip nhit théng qua cadon dit hang.Ung
v6i mdi thanh vién & cé nhiing chirc ning khac nhau riim phic wu cho
cong véc ay thé cho trng ddi tuong.
2.2.3.X4c dinh cac UC, céc gbi UC va xayehg biéu do UC chi tiét
2.2.4.Pic ta cic Use Case
2.2.5.Xéac dinh cac bp thuc thé va cac bp bién
2.2.6.Biéu dd hoat dong aia cac Use Case
2.2.7.Mb hinh hoéa twong tac trong cac Use Case: Bl d6 tuan tw

CHUONG 3: XAY DUNG CHUONG TRINH VA TH UC NGHIEM
3.1. NGON NGU LAP TRINH

Chon lap trinh trén Window Form Céé xay drng chrong trinh
(dung cdng ¢ Microsoft Visual Studio 2008).

Co s dir liéu chon 1a SQL — dung phiénab SQL Server 2005
Developer Editionié tién cho cong \ic khai pha  liéu.
3.2. DULIEU THUC TE THU THAP PUQC

- Dit liéu duoc thu thip thec € tai cong ty drgc dra vao thong
tin trén cac hoaton. Thong tin trén cac hédon bao gm théng tin
khach hang, lg@ hang, nit hang, 8 luong, don gia théc ban ra. Bén
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canh d6, con thu thp thém théng tin & luong hign cé trong khogdon
gia goc, dr lieu nay gilp ngoi quan ly co thé nim bit duoc doanh thu
ban hang,di nhuan thuduoc tir cac nat hang bartuoc.

- Khach hang: D liu thdng tin khach hang badmg khaing
2160 khach hang tlbng xuyén giao @th Wi cong ty, lang di liéu
khach hang baodgn ma khach hang, tén khach hadig, cti va $ dién
thaoai cua khach hang

- Héadon: Dit ligu Hoadon bao @m khaing hon 3.000 héaton,
dir liéu hdadon bao §m ma hdaton, ma khach hang, ngdpl hdadon
va tong gia ti trén hoaton d6

- Chi tiét hdadon: Dit liéu Chi tiét hdadon bao gm khaing hon
12.000 lng ghi, dr liéu ndy bao §m ma héadon, ma lai hang,
luong va don gia mit hangHang hoéa: ® liéu Hang hda bao dgn
khoing hon 189 nit hang, @ li¢u nay bao m ma hang, tén handen
gi4, $ luong va ma lai hang

- Loai hang: bao §m khaing 82 lai hang, dr liéu nay bao §m
ma i va tén lai hangdugc thé hién & man hinh bénwbi:

Table - dbo.LoaiHang| Summary

Maloai Tenloai
1 Thudc tranh thai
10 Wign nhiém trong va sau ph3u thudt
11 Thubc sat tring
12 Thuéc tri ho khan ,ho cé dam,ho 153U ngay
13 Tigu nhEy trong bénh nhdy nhét,bé&nh hé hap
14 Ha s&t,gidm dau
15 Tri wigém khdp
15 Bs witamin C, tri bénh scorbut ting sirc d& khang
17 Tri r&i loan tuEn hoan nEc va mach mau ngoai bign
18 Chdng mat,rGi loan th@n kinh trung uong, thi€u mau
19 Thudc digu tri cao huy&t &p
2 Tri b&nh t&m than
20 Bigu tri vigm dai trang
21 T&ng curéng sirc khée,y&u sinh 1y,m3n duc nam
22 Loi ti€u, Igi mat,tri s6i than,séi mat
23 Tri b&nh r&ng miéng
24 Thudc an than
25 Da day, huy&t ap,ha cholesteron,dsi thao duéng
26 Thudc an than gdy nga
27 Tri dau bung tigu chay,nhig€m khudn duéng rust
23 Tri thigu Mg, y&u of,r&i loan than kinh
29 Tri ngat mii,c&m cim,ho,dau bung, tréc gan,sumg...
3 Dich truy&n
30 Thudc chdéng ndn, say tau xe
31 Phanag, tri thifu vitamin nhém B,mét mai tinh than
32 Tri wigm mii di img,h&t hai,chay nudc midi
4 4 80 ofg2 | b bkl b

-20 -
3.3. THIET KE GIAO DI EN CHUONG TRINH
3.3.1. Form bang nhap

3.3.2. Giao dién chinh

3.3.3. Churc nang chinh

3.3.3.1. Khai ph& d7 ligu theo ma lai hang

KHAI PHA DU LIEU THEO MA LOAI HANG

HO TRQ RA QUYET DINH NAM LOAI HANG TOI LOT NHUAN
M loai Tén loai o
v R T v
10 | Vién nhiém trong va sau phau
11 | Thudc st tring
12 | Thudc tri ho khan ho c6 dé...
13 | Tigu nhéy trong bénh nhay ah.
14 | Ha sdt giam dau
15 Tri viém khém o
£ >
Nhép logi hang thir nhét |1 D6 tin cay chip nhan dwoe = |0-7
MNhip logi hang thir hai |2
Nhip logi hang thirba |3
Nhép logi hang thir te |4 Tao cay quyét dinh va xuit KQ ra
Ifiogs loni herag Y st 5‘ Sheet 2 cua file excel

Hinh 3.25. Giao én Khai pha @ liéu dra theo lai hang héa

125 Bang con v&i Mat hang 2 =2

E Mat hang 1Mat hang 2Mat hang 3Mat hang 4Mat hang &5 Lo nhudn)
127 0 2 0 0 0 1
128 0 2 0 0 0 1
ﬁﬁéng khang thé tach dwec niva

w
=1

e}

Bang con v&i Mat hang 4 =1
Mat hang 1Mat hang 2Mat hang 3Mat hang 4Mat hang &5 Lo nhudn)
2

o
]

e}
e}

e}
£

e}
)

o
=

ocloloo oo

0 1
0 i
0 i
0 1
0 i

e}

&
coocoon
ocloloo oo

e}
&

e}
o

Bang khang thé tach dwec niva

B
S

=

Bang con v&i Mat hang 4 = 2

142 Mat hang 1Mat hang 2Mat hang 3Mat hang 4Mat hang &5 Lo nhudn)

143 0 0 0 2 0 1

44| 0 0 0 2 0 1

145 0 0 0 2 0 1

146/Bang khéng thé tach dwoc niva

47|

148| N&u Mat héng 4 = 0, Mat hang 2 = 0, Thi Loi nhuan = 2 Lut c6 Support=0.35. Conf=0 7778, Impt=0 3451
149 Néu Mat hang 4 =0, Mat hang 2 = 2, Thi Loi nhuan = 1.Luat cd Support=0.1, Conf=1, Impt=-0.699.
150] Néu Mat hang 4 = 1, Thi Lei nhuan = 1.Luét cé Support=0.25, Conf=0.8333, Impt=-0.1461.

151] N&u Mat héng 4 = 2, Thi Loi nhuan = 1 Luat cé Support=015, Conf=1. Impt=-0 4771

R # [\ Sheet1 % Sheet2 / <

Hinh 3.26. Kt qua sau khi khai phaidliéu dra theo lai hang héa
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3.3.3.2. Khai ph& d7 ligu cac lari hang theo doanh thu

KHAI PHA DU LIEU LOAI HANG THEO DOANH THU

KHAI PHA CAC LOAI HANG THEO DOANH THU

1 E
Nhip 0 - Chon 5 logi hing 6 doanh thu cao nhat

Nhip 1 - Chon 5 logi hing 6 doanh thu nhép nhat

Cée mat hing dwge théng ké theo doanh thu

Miksiting s |7 D6 tin cay chip nhin droc : 07
M2 loai hang thit hai |6
M loai hing thit ba

J
Malogihagthite |4
Wi Ui g oo {3

Hinh 3.27. KPDL ¢a doanh thu ban caaldang cé doanh thuh nhit

7 Bang con véi Mat hang 6 =2
Mt hang 7Mat hang 6Mat hang GMat hang 4Mat hang 3 Loi nhuan|
0 0 0 1

0 0 2 0 0 1
0 0 2 0 0 2
0 0 2 0 0 1

Bang khong thé tach dwoc nira

Bang con véi Mat hang 6 =1
15t hang 73t hang M3t hang G5t hang Mt hang 3 Lot nhuan]
1 0 0 0 2

1 0 0 1

0
0
0
0
0

0 0
0 0
0 0
0 0

Bing khing thé téch dvoc ntra

Bang con véi Mat hang 6 =2
Mat hang TMat hang M3t hang 5Mat hang 4Mat hang 3 Lot nhuan]
0 2 0 0 0 1

0 2 0 0 0 2
0 2 0 0 0 2

Bing khing thé téch dvoc ntra

Néu Mat hang 6 = 0, Mat hang & = 0. Mat hang 3= 0. Thi Loi nhuan = 1.Luat c6 Support=0.1679, Conf=0.75, Impt=-0.4771
Néu Mat hang 6 = 0, Mat hang § = 0, Mat hang 3= 2, Thi Loi nhuan = 2.Luat 6 Support=0.0626, Conf=1, Impt=-0.7782
Néu Mt hang 6 = 0, M3t hang & = 1, Thi Loi nhuin = 2.Lust cd Support=0.0526, Conf=1, Impt=-0.7762

Néu Mat hang 6 = 0, Mt hang & = 2, Thi Loi nhuén = 1.Lut 6 Support=0.1579, Conf=0.75, Impt=-0.4771.

Néu Mat hang 6 =1, Thi Loi nhudn = 1.Luét cd Support=0.2632, Conf=0.8333. Impt=0.1451

Néu Mt hang 6 = 2, Thi khéng di co s& dé két luan vé Loi nhuan

TV W Shest1 ), Sheet2 / I«
Hinh 3.28. Kt qua sau khi khai phaidliéu ma lai hang c6 doanh thu
thip nht

352 55 5 2 ) 8 2 53 5 5 0 553 0 | 3 3

3.3.4. Chirc niang ho tro
3.3.4.1. Danh muc khach hang
Cho ta bét duoc cac thdng tin & khach hang nhMa khéach
hang , Tén khach hanBja ch , bién Thaai..
3.3.4.2. Danh muc hbéadon
Dungdé quan ly cac hoaton va chi tét hdadon acia it ca cac
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khach hang , ta c6 éthém xd6a ga mdt hdadon cho ndt khach hang
ciing nhr c&c chi tt hdadon cia mdt hdadon.
3.3.4.3. Danh muc sin phdm

La muc dé quan ly tit ca cac lai hang hda va cac hang héa co
trong lai hangdd , ding c6 clirc ning thém xoasa Nt loai hang ndi
hoic 1 gin phim moi.
3.3.4.4. Théng ké giao dch
3.3.4.5. Quadn ly doanh thu

Muc Quan Ly Doanh Thu nay Bh thi cho ta thy duoc tit ca cac
Ho6abon va Danh sach cac ChiéfiHéabon aia HéabPon d6 trong
khoang thyi gian ax thé .Tir d6 tinhdugc cac Doanh Thu & &i Nhuin
trong khang thoi gian cac thang te rim .Ting mit hang , lai hang
da bandem hi loi nhuan va dannh thu ra sao trong kihg thoi giando
hoac nim dé.
3.3.4.6. Tinh hinh bién déng gia

Mai loai hang héatem hi cho ta doanh thu khac nhau $iig ké
dugc cac bén dong W gia dia ching ta&co cai nhindng quan bn
cac nit hang trong siéu thean dugc dau tr : Ta thong ké cac lai hang
c6 do léch chuin theo doanh thu trongim.
3.4. KET QUA THU NGHIEM VA NH AN XET

Két qua khai pha 14t két hop bing ky thuat phan bp véi cay quyst
dinh trén Bng doanh thu @n 352 giao ith, ndi giao dch ¢om cb 6
thuoc tinh.
Két qua dat dugc tng Wi 5 ma lai hang &n luot 1, 2, 3, 4, 5 nin

sau :

Nguéng tin cay cho S6 giao S6 luat thu
tr wéc dich dugc
0.6 352 12
0.7 352 47
0.8 352 59
0.9 352 67

STT

AIWIN|PF
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Roi rac cac thdc tinh trong Bng trén theo plrong thic sau :

- Cac lai hang : lai hang 1, lai hang 2, lai hang 3,..dugc roi
rac theo trung binh doanh thu

- Néu la 0: doanh thuimg 0

- Néu la 1: ¢6 doanh thu 4p hon mirc trung binh doanh thu

- Néu 1a 2: ¢6 doanh thu caoih mrc trung binh doanh thu

- Loi nhuan:

- Néu 1a 1: bi nhuan thip hon mirc trung binhdi nhuan.

- Néu 1a 2: bi nhuan cao lon mxc trung binhdi nhuan.

- Bang ket qua sau khida wi rac cac théc tinh § dugc xuit ra
file excel ti Sheetl.

- Gia gr ta cho njt nguong tin @y cho tée la 0.6, va th
nghiém voi 5 loai mat hang &n lueot nhr sau: 1, 2, 3, 4, 50¥ sb giao
dich la 340 ta&co nhirng tip luat nhe sau:

- Néu ma lai hang 5 c6 doanh thuibg 0 va ma lai hang 1 c6
doanh thu thp hon mic trung binh doanh thu thi kkid loi nhuan thu
dugc c6 the s cao ln mic trung binhdi nhuan.

- Néu ma lai hang 5 c6 doanh thuibg 0 va ma lai hang 1 c6
doanh thu caodn mic trung binh doanh thu thi kiid lgi nhuan thu
dugc < thip hon mirc trung binh trung binki nhuan.

- Néu ma lai hang 1, ma Igi hang 3, ma Igi hang 5 c6 doanh
thu dong thdi bang 0 thi khidd lgi nhudn thu dugc € cao lon mic
trung binh &i nhuan.

- Néu ma lai hang 1, ma lgi hang 5 c6é doanh thddng thi
bang 0 va ma lgi hang 3 c6 doanh thuh hon mic trung binh doanh
thu thi khidé loi nhuan thuduoc s thap hon mirc trung binhdi nhuan.

- Néu ma lai hang 5 c6 doanh thu 4p hon mic trung binh
doanh thu thidi nhuan thuduogc s ¢6 tre thap hon mic trung binh di
nhun.
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- Néu ma lai hang 5 c6 doanh thu cawth mrc trung binh
doanh thu va ma ¥ hang 4 c6 doanh thu c6 doanh thing O thi bi
nhuan thudugc $ ¢6 thé cao lon mic trung binhdi nhuan.

- Néu ma lai hang 5 c6 doanh thu cawth mrc trung binh
doanh thu va ma # hang 4 cé doanh thu 4h hon mic trung binh
doanh thu thi khié lgi nhuan thuduoc s c6 th thap hon mic trung
binh i nhuan.

- Néu mé lai hang 4 va ma ko hang 5dong thvi c6 doanh thu
cao fon mic trung binh doanh thu va maidang 2 c6 doanh thuibg
0 thi loi nhuan thu dugc khi d6 c6 the s cao on mac trung binh di
nhuan.

- Néu mé lai hang 4, ma lai hang 5dong thyi cé doanh thu cao
hon mic trung binh doanh thu va maidang 1, ma lgi hang 2dong
thoi ¢6 doanh thu tip hon mirc trung binh doanh thu thi kidi loi
nhuan thuduoc  ¢6 thé thip hon mirc trung binhdi nhuan.

- Néu ma lai hang 2, ma lgi hang 4, ma lgi hang 5dong thi
c6 doanh thu caoom mic trung binh doanh thu va m&idang 3 co
doanh thu thp hon mic trung binh doanh thu thi ktid lgi nhuan thu
dugc c6 the s cao ln mic trung binhdi nhuan.

- Néu ma lai hang 2, ma Igi hang 3, ma lai hang 4, ma lgi
hang 5d6ng thyi cé doanh thu caodm mic trung binh doanh thu va ma
loai hang 1 c6 mc doanh thu thp hon mic trung binh doanh thu thi
khi @6 loi nhuan thuduoc s thap hon mic trung binhdi nhuan.

- Néu mé lai hang 1, ma Igi hang 2, ma la hang 3, ma lai
hang 4, ma lg hang 5dong thyi c6 doanh thu caoom mirc trung binh
doanh thu thi khdé lgi nhuan thuduoc € cao fvn mic trung binh ¢i
nhuan.

NHAN XET
- Qua céacdn chay thr mé hinh, ta thy Conf = 16 bt cir moi
gia ti, ching © do tin ciy cua céac ldat 1a tt. B&n @anh d6 do
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phd bién diing chénhdch trong nét khaang cac gia irxacdinh
cho thiy mirc 6 daodong gira cac lat khéng cao, c6 thchip
nhan dugc nhiéu luat ciing ndt lac.

Cang #ng ch s5 do tin ciy thi & luat ciing thaydoi khéng
dang K nén cliing © rang cac lgt déu ¢4 mang tinh cit lién
két nhau cao. Ta #ly c6 ot b luat ludn xuit hién & cac mo
hinh chay thir ma ta c6 thtin trong duoc.
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KET LUAN

1. Panh gia két qua

- V& mit ly thuyét: Nghién du kién thic & khai pha tri tiic va
khai pha @ liéu, cac that toan tim lat két hop nhr: Apriori, Apriori-
TIP, Apriori-Hybrid, FP-Growth, phansp véi cay quyét dinh. Cai
dat thuat toan tim lat két hop bing phrong phap phanép véi cay
quyét dinh.

- V& mit ung ding: Xay drng duoc hé thdng H tro dua ra cac
quyét dinh phic wu cho cong tac gun ly théng qua ic khai pha @
liéu dra trén lai hang va doanh thudohang céd cong ty.

2. Hanché

- Chi méi minh hpa h¢ théng trén o s dir ligu aia cong ty
TNHH MTV Dugc TW3, chra minh hva trén nhiu ar s dit liéu khac.

- Hé théng condon gian, chra cé nhéu chrc ning thiét thuc gitp
phuc wu hiéu qua cong tac gan ly cia cong ty.

3. Huwéng phat trién

- Tiép tuc hoan thén dé tai, xay drng k¢ théng nhéu chic ning
hon, ding thét toan phandp véi cay quyt dinh thr nghiém vadanh
gid kj hon trén © s dit liéu Ion hon va @ s dir liéu khéc.

- bua thém cac prong phap khai phaddliéu khac vao vic phan
tich mé hinh, nih gom wm dé phan 6p di li¢u dé tir ¢6 co thé phan
tich dt liéu chinh xac bn vadua ra nlirng Iuat c6dé tin ciy cao ton.

- Khai pha dk lidu trén kho é liéu vsi cac Iuit két hop da chéu,
nhiéu mic.

- Tim hiéu céng @ hd tro hién thi két qua thuat toand dang do
hoa nhr dd thi, biéu do, ...



