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Abstract: In addition to the term knowledge discovery, people also use a number of other terms with
similar meanings such as data/pattern analysis, data mining, etc. But in short, in essence, knowledge
discovery Knowledge involves analyzing data and using special techniques to find feature patterns in
a huge data set. There are many definitions of knowledge discovery that have been given by different
authors, according to Fayyad's definition: “KDD is the non-trivial process of identifying valid, novel, and
potentially valid latent patterns. useful and understandable in the data’.

The knowledge mining process includes stages: data preparation, pattern search, data mining, pattern
evaluation, and use of the discovered knowledge. Each technique has its own advantages and disadvantages
and is applied in different data mining purposes. Decision trees are used in classification and prediction

problems. K-means algorithm, EM algorithm is used in data clustering problems.
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1. Pit van dé

Nhitng nam gin day, luong thong tin dugc luu trit
trén cac thiét bi (nhu dia cimg, CDROM, béng tir...)
khong ngimg ting 1én véi mot tde d6 bung nd. Nguoi
ta udc doan rang lugng thong tin toan cau ting gap
d6i sau khoang 2 nim va cing vi né sé lugng ciing
nhu kich thudc cta cac co s¢ dir li¢u cling tang Ién
nhanh chong.

Trong nhiéu linh vyc, nha quan 1y dang ngap
trong dit liéu nhung lai cam thiy doi tri thic va
thong tin hitu ich. Lwong dit liéu khong 16 nay dang
thyc sy 1a mot ngudn tai nguyén rat gia tri boi thong
tin la yéu td then chdt trong cac hoat dong dac biét
1a thuong mai vi né gitp ngudi diéu hanh va quan
ly c6 mot cai nhin sau sdc, chinh xac, khach quan
truge khi dua ra cic quyét dinh. Khai pha dir liéu
1a khai thac nhing thong tin tiém an mang tinh du
doan tir nhitng co s& dir liéu 16n 13 hudng tiép can
¢6 nhiéu y nghia va mang tinh lich sir. Cac k¥ thuat
phat hién tri thic va khai pha dir liéu dugc thuc
hién qua nhiéu giai doan va sir dung nhiéu k¥ thuat:
phan 16p (classification),phan cum (clustering),
phan tich sy twong tu (similarity analysis), tong hop
(summarization), luat két hop (association rules),...

Trong khuon khd ctia bai bao nay, tic gia trinh
bay vé ba thuat toan trong khai phé dir liéu 1a Cay
quyét dinh, K-mean, EM.

2. N¢i dung nghién ctru
2.1. Cay quyét dinh

Cay quyet dinh (CQP) 1a céu trac bleu dién dudi

dang cdy. Cu trac cua mot CQP bao gdm cac nit
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va cac nhanh.

Nhanh (branch): bidu dién gid tri c6 thé c6 cua
thudc tinh.

Nt (node): mdi niit mang mot thude tinh bao
gom 3 loai

Nut gde (root node) 1a dinh trén clng cia cay.

Nut 14 (leaf node) 1a ntit ngoai cung, mang thudc
tinh phan 16p.

Nut trong (internal node) 1a cac nut con lai, mang

thudc tinh phan loai.
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Hinh 2.1. M6 hinh cdy quyét dinh [4]

Uu diém cua CQD: CQDP la ty giai thich vi hai
1y do thtr nhét néu cac CQD c¢6 sb lugng nit 14 vira
phai, n6 co thé dugc nim bt baoi nguoi dung khong
chuyén nghi¢p. Thir hai, cay quyét dinh c6 thé dugc
chuyen d6i sang tap luat. CQD c6 thé xur 1y cac dir
liu s0, loai. CQD la c6 kha nang xu 1y cac tap dir
lidu d6 c6 thé c6 151, thiéu gid tri.
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Nhuge diém cia CQD: Hau hét cac thuit toan
nhu ID3 va C4.5 yéu ciu cac thudc tinh muc tiéu
phai 1a gia tri roi rac. Cay quyét dinh néu str dung
PP chia dé trj s& thuc hién tot khi c6 mot s6 thude
tinh lién quan chat ché véi nhau nhung sé kho khan
néu mot sd tuong tac phuc tap xuét hién. Céac dic
tinh lién quan ciia CQP dan dén nhitng khé khin
khac nhu d6 nhay véi tép huén luyén, cac thudc tinh
khong phu hop, nhiéu.

CQD duoc xay dung tir trén xudng. Bit dau xay
dung CQD tai nut gbc, tat ca cac dir liéu hoc & nit
géc. Tién hanh chon thudc tinh phan hoach tot nhat,
dir liéu dugc chia theo cac gia tri cua thudc tinh phan
hoach. Qua trinh nay dugc 1ap lai voi tap dit ligu ¢
mdi nut vira tao. Didu kién dé ding phan chia 1a:
Tét ca cac mau cung mdt nut thudc vé cung mot 16p;
Khong con thudc tinh nao dé thuc hién phéan chia
tap dit liéu nira; S6 luong phan tir cta dir liéu tai nit
bang khong.

Theo nguyén tic xay dung CQD nhu trén thi voi
cung mdt tap di liéu hoc co thé cho ra cac cay co
d6 rong, do sau, do phuc tap khac nhau néu thir tu
chon thudc tinh trién khai cdy khac nhau. Do do,
viéc chon thudc tinh nao dé phan hoach ¢ mdi nut
mang tinh quyét dinh dén do phuec tap cua CQD dugc
tao. Dé danh gia thugc tinh phan hoach tdt nhat ta
dya trén do loi thong tin (information gain), d¢ do
information gain ratio, chi sé gini.

Do loi thong tin cua thudc tinh A dugc tinh theo
cong thuc:

Entropy(4) = > L% Info(p,,m,)
- ptn
Gain(A) = Info(p,n)— Entropy(A4)

Trong d6:

Info(p,n) = Entropy(—L—,—"—) =
p +n p +n

:—plogp—nlo

p+n p+n p+n

P, N 1a hai 16p.

S 1a tap dir liéu ¢ p phan tir 16p P va n phan tir
16p M.

Tap {S1, S2...Sv} la mdt phan hoach trén tap S,
khi str dung thudc tinh A. Mdi Si chta D mau 16p P
van, mau 16p N.

Xét vi du voi tap dir liéu nhu bang 2.1 bén dudi
ta co:

2
pt+n

Piém rén

Diém tuyén | A.
luyén Thoi hoc

Kh .
AL sinh
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Yéu Thip 1 TB Co
Trung binh | Thip 2 TB Co
Trung binh | Thép 3 Cao Co

Yéu Cao 3 Cao Co

Kha Thip 3 Cao Co
Trung binh | Thip 2 Cao Co

Kha Cao 2 Cao Co

Yéu Cao 2 TB Co

Yéu Thip 1 Cao Co

Khé Thip 1 TB Khong

Kha Cao 1 B Khong
Trung binh Cao 3 Cao Khong

Kha Thip 2 TB Khong
Trung binh Cao 2 TB Khong

Lop P: Thoi hoc = “Co”

Lép N: Thoi hoe = “Khong”

Thong tin can thiét dé phan 16p mot mau dugc
cho la:

9 9 5 5
I ,n) = Info(9,5) = -—log, —-—log, —
nfo(p,n) = Info(9,5) 120877 171984

=0.940

Ap dung cong thirc 2.1 va 2.2 & trén ta co

Gain (“Hoc lyc”)=0.246

Gain (“Diém tuyén sinh™)=0.151

Gain (“Diém rén luyén”)=0.048

Gain (“Khu vuc”)=0.029

Két qua trén cho théy thudc tinh “Hoc Iuc” ¢d do
lgi thong tin 16n nhét nén dugc chon lam thudc tinh
dé phan tach. Tiép tuc tuong tu ta s& dugc ciy quyét
dinh cudi cung c6 dang:

Hinh 2.2 Két qua cdy quyét dinh voi tap diF liéu hoc
trong bang 2.1

2.2. Thudt toan K-means

Thuat toan k-Means duoc xép vao 16p thuat toan
phan cum phing (phin cum phéan ving), y tudng
chinh ctia thuat toan 1a 13p lai nhiéu lan qua trinh b6
tri lai vi tri ca doi tuong dir liu dé phéan hoach mét
tap dir liéu D thanh cac cum va cuc tiéu dia phuong
gia tri binh phuong trung binh khoang cach giira cac
cac ddi tuong téi tAm cum tuong tmg. Viée quyét
dinh phan mét dbi tugng dir liéu vao mdt cum dua
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vao do twong ddng cua ddi tuong do véi trong tim
cua cac cum.

Giai thuat K-Means

Pau vao:

Tap cac d6i tuong dit lidu S = {di}.

S6 nguyén k > 0 cac cum cho trudc.

Dau ra:

Céc cum Si phan hoach tach roi sao cho ham tiéu
chuén E dat gia trj toi thiéu.

Thudt todn:

1. Khéi tao: Chon ngau nhién k dit liéu trong S
lam trong tam dai dién cho cac cum Si= {ci: ci € S},
vi=1,..k

2. While (diéu kién dimg chua thoa man) do

2.1 Si =@ //Cac cum méi 1a rong

22VvdeS

2.2.1 Tinh sim (d, ci),Vi=1, ..,k

2.2.2St=StuU{d} néusim (d, ct ) =max {sim (d,
ci, vi=1,..,k}

2.3. Fori= 1.k do Tinh lai trong tdm cac cum Si

Uu diém cua thuat toan K-Mean:

Pon gian, dé sir dung, dé cai dat va dugc dung
phé bién nhét. Thuong cho tdi wu cuc bo. Ti wu toan
cuc rat kho tim.

Hiéu qua vé thoi gian: tuyén tinh O (tkn) véi t s6
lan lap, k sb cum, n 1a sd phén ttr. Néu ca 2 gia tri k
va t déu nho, thi giai thuat k-Means dugc xem nhu 1a
c6 d6 phirc tap & mirc tuyén tinh.

Nhuoe diém cua thuat toan K-Mean:

Gia tri k phai dugc xac dinh trude. Can xac dinh
cach tinh diém trung binh (centroid) cia mét nhom.
Ddi véi cac thude tinh dinh danh (nominal attributes),
gié tri trung binh co thé dugc xac dinh 1a gia tri phd
bién nhat.

2.3. Thudt toan EM (Expectation Maximization)

Thuat toan EM dugc xem nhu 1a mé rong cua
thudt toan K-means, thudt toan nay nham tim ra sy
udc lugng vé kha nang 16n nhét ctia cac tham sb trong
mo hinh xéc suat. Thuét toan EM gan cac ddi twong
cho cac cum da cho theo xac suit phan phdi thanh
phan cua dbi tuong d6. Phan phdi xac suat dugc st
dung la phan ph01 x4c sudt Gaussmn nham kham pha
lap cac g1a tri tt cho cac tham s cua no bang ham
tiéu chudn 14 ham logarit kha ning cta ddi twong di
lidu, ddy 1a ham tét dé mo hinh xéc suat cho cac ddi
tuong dir lidu.

Thuat toan EM c6 thé kham pha ra nhiéu hinh
dang cum khac nhau, nhung do thoi gian 1dp cua
thuat toan nhiéu nham xéac dinh cac tham sd tot nén
chi phi tinh todn cta thuat toan cao.
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Thuat toan phan cum EM dugc mo ta nhu sau:
Cho X={x,, X,...x,} la tap hop cic diém dit liéu.
V=1{1i,1,,1,..1 } latlp cac gia tri trung binh.
P={p,p,, P;---P.} ‘lé tap hop cac x4c xuét.
Budc 1: Khai tao lan lap thi i
(1) = {1,(0,3,(0-. 3,0, 2, (0. 25 (0.2, (0., (). p,(D)...p, ()}
Budc 2 (budc E): Tinh toan cac 16p cua tit ca cac
diém dit liéu sir dung cho mdi 16p:

.. P Xk Wt’ét t el)
P(Wt‘xk’et): ( P(X )e)
P(x, [w,,1,(1), 2 ())P(t)
(2.4)

D P(x, [, 1, (0.3 ()P (0

Budc 3 (budc M): Tinh i 16n nhit cho 16p dit
liéu bang cong thirc:

ZP(Wt\Xk,ét)Xk

1 —
LD = zp(w x.e) (29
ZP(Wt k’nt

Trong d6 R 14 sb diém dit liéu
3. Két luan

Céac ky thuat: cay quyét dinh, thuat toan K-means,
thuat toan EM; mdi ky thuat déu c6 wu nhuoc diém
riéng va dugc ap dung trong nhiing muc dich khai
phéa dir liéu khac nhau. CQD dugc dung trong céc
bai toan phan 16p, du bao. CQP dugc dung rong rai
vi nhitng wu diém cua n6é nhu cdy quyét dinh cho
két qua tryc quan, dé hiéu. CQD xtr ly duoc dir liéu
kiéu s6 va roi rac, dit liéu thiéu. Thuat toan K-means,
thuat todn EM duoc dung trong cic bai todn phan
cum dit li¢u. Thuét toan K-means dugc stt dung rong
rdi vi giai thuat don gian, cho ra két qua dé hiéu.
Tai liéu tham khdo
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