KHAI PHA DU LIEU - CHUONG 6
LUAT KET HOP VA THUAT TOAN APRIORI

Tong hop kién thiic, cau hoi tu luan va tric nghiém

1. TONG QUAN VE KHAI PHA LUAT KET HOP

1.1. Tinh hudng éing dung

Phin tich gié hang (Basket Analysis): Xac dinh cic san phdm thudng dugc mua ciing
nhau trong mét giao dich. Vi du: khach hang mua bia thudng mua ta 16t ciing liic vao cudi
tuan.

Hé théng g0i y (Recommendation): Dya trén lich sit mua hang hodc hanh vi cia ngudi
dung tuong tu dé d& xuit san pham/nodi dung phu hop.
Cac ung dung khac:

» Thiét ké catalog va bd tri hang héa trong siéu thi.

+ Cross-marketing — khuyén mai chéo giita cdc san pham.

+ Phan loai va phan cum dua trén cdc miu phd bién (frequent patterns).

* Phan tich rui ro trong tai chinh, y té, an ninh mang.

1.2. Quy trinh khai pha luét két hop
1. Tién xit Ij (Pre-processing): Lam sach dit liéu, chuyén ddi vé dang giao dich.
2. Khai pha (Mining): Tim céc tip phd bién va sinh luat két hop.

3. Hau xit Iy (Post-processing): Loc, dinh gid va trinh bay két qua cho ngudi dung.
2. CAC KHAI NIEM CO BAN

2.1. Dinh nghia nén tang
+ Item (muc): Mot dbi tugng quan tim, vi du: mot san phdm, mot tir khoa.

« Tap items (Itemset): TAp hgp gdm mot hodc nhiéu item. k-itemset 1a itemset c6

ding k item.

e J={I},L,...,I,}: Tap tht cd m item trong tap dit liéu.



* Giao dich (Transaction): Mot ban ghi trong tap dit liéu giao dich; la mot tap cac
item thudc cting mot giao dich. Mbi giao dich T théa T C J.

+ Tap dir liéu giao dich D: Tap hop tit ca cic giao dich.

2.2. Két hop va luat két hop

« Két hgp (Association): Su xudt hién ddng thdi clia cic item trong ciing mot giao
dich.

e Luat két hgp (Association rule): A = B, v6i A va B la cac itemset (ANB = 0), biéu
dién rang khi A xuit hién thi B c¢6 xu huéng xuét hién.
2.3. Support (P phd bién)
Support do ludng tan suét xuét hién clia mot itemset trong tap dif lidu:

{T eD|ACT}|

support(A) = Dl

V6i luat A = B:

{T € D|AUBC T}

support(A = B) = support(AUB) = D]

Nguong support t6i thiéu (MinSup): gia tri support tdi thiéu do ngudi dung dinh
nghia dé€ x4c dinh tap phd bién.
2.4. Confidence (Do tin cay)

Confidence do ludng xic suit c6 diéu kién — tan suét B xuét hién khi A da xuét hién:

t(AUB
confidence(A = B) = P(B|A) = %

Nguong confidence t6i thidu (MinConf): gia tri confidence tbi thiéu do ngudi ding
dinh nghia.

2.5. Tap phd bién va luat két hgp manh

« Tép phé bién (Frequent itemset): Itemset A thoa support(A) > MinSup.



e Luat két hgp manh (Strong association rule): Luit A = B thda dong thdi:

support(A = B) > MinSup va confidence(A = B) > MinConf

2.6. Vidu minh hoa
Xét tap dif lieu 9 giao dich, v6i cic item {71,12,13,14,15}. Néu MinSup = 2/9 va

itemset {71,712} xuét hién trong 4 giao dich:

support({/1,12}) = — ~ 44% > MinSup

Ol &

Luat 71 = I2 c6 confidence:

confidence(/1 = 12) = —————>- = —— ~ 66.7%

__support({/1,12}) 4/9 4
support({/1}) ~ 6/9 6

3. PHAN LOAI LUAT KET HQOP

¢ Boolean vs. Quantitative:

- Boolean: Biéu dién su xuét hién/ving mit ctia item. Vi du: Computer = Financial_SW
[sup=50%, conf=60%].

— Quantitative: Lién quan dén cic thudc tinh dinh lugng. Vi du: Age(X, "30..39")
= Buys(X, "TV") [sup=50%, conf=60%].

* Single-dimensional vs. Multidimensional:

— Single-dimensional: Chi lién quan dén mot chiéu dit lidu (vi du: buys).
— Multidimensional: Lién quan dén nhiéu chiéu (vi du: age, income, buys).
* Single-level vs. Multilevel:
— Single-level: Tét ca item & cing miic trifu tugng.
— Multilevel: Item & nhiéu mifc tritu tuong khac nhau (vi du: laptop va computer
la hai miic cia cung mot khai niém).

* Association rule vs. Correlation rule: Luat két hop chi dua trén support/confidence;

luat tuong quan bd sung thém céc do do thong ké (lift, %2, ...).



4. BIEU DIEN LUAT KET HOP
Dang chuén cda luat két hop:
A= B [support = 5%, confidence = c%)]

trong do:
* A, B lacéc tap phd bién (frequent itemsets), ANB = 0.
* support(A = B) = support(A UB) > MinSup.
__ support(AUB)

* confidence(A = B) = “support(A) > MinConf.

5. KHAI PHA TAP PHO BIEN - HAI BUGC

Khai pha luat két hop gom hai budc chinh:

1. Buéc 1 - Tim tap phd bién: Tim tit ca itemset c6 support > MinSup. Pdy 1a budc

t6n kém nhit vé tinh todn.
2. Budc 2 - Sinh luét két hgp: Tir mbi tap phd bién L, sinh tt ca cac luat A = (L\ A)
thoa MinConf.

6. THUAT TOAN APRIORI

6.1. Y tudng va tinh chat Apriori

Apriori (Agrawal & Srikant, VLDB 1994) khai pha tip phd bién bing céch tan dung
tinh chét Apriori (Apriori property):

“Moi tdp con ciia mot tdp phd bién déu la tdp phd bién."

Hé qua (Anti-monotone property): Néu X khong phai tap phd bién thi X UY (v6i Y
bét ky) ciing khéng phai tp phd bién. Tinh chit nay cho phép cit tia khong gian tim kiém

hiéu qua.
6.2. Pseudo-code ctia Apriori

Ck: tdp Ung vién k-itemset
Lk: tap phd bién k-itemset



L1 = {frequent l-itemsets};

k = 1;
while (Lk != empty) {
k++;
Ck = apriori_gen (Lk-1); // sinh ung vién tu Lk-1
for each transaction t in D {
Ct = subset (Ck, t); // Gng vién chtta trong t
for each candidate ¢ in Ct
c.count++; // ting bé dém
}
Lk = {c in Ck | c.count >= min_sup_count};

}

return Union (Lk);

6.3. Sinh tap @ng vién (apriori_gen)

Gdm hai budc:
Budc 1 - Self-joining (tw ndi): Tit L;_;, ndi hai itemset c6 k — 2 item du giéng nhau:

INSERT INTO Ck

SELECT p.iteml, ..., p.itemk-1, g.itemk-1
FROM Lk-1 p, Lk-1 g
WHERE p.iteml=qg.iteml, ..., p.itemk-2=qg.itemk-2,

p.itemk-1 < g.itemk-1
Budc 2 — Pruning (cat tia): Loai bo ting vién ¢ € C; néu bét ky (k— 1)-subset nao ciia

¢ khong c6 trong Ly_1.

6.4. Vi du minh hoa Apriori

Tap dit liéu D gom 4 giao dich, MinSup = 2:

TID | Items
100 | 1,3,4
200 | 2,3,5
300 | 1,2,3,5
400 | 2,5

Vonglip 1: Cy = {{1},{2}, {3}, {4}, {5}}. Saukhi quét D: Ly = {{1}*,{2}*, {3} . {5}’}
(loai {4} visup=1 < 2).



Vong lip 2: Ty nbi L; sinh C,. Sau khi quét: L, = {{1,3}2,{2,3}2,{2,5}3,{3,5}%}.

Vong lip 3: Sinh C; = {{2,3,5}} (c4c dng vién khéc bi cit tia). Sau quét: L3 =
{{2.3,57°}.
Vong lap 4: C4 = 0 = dung.

6.5. Dic diém va han ché ctia Apriori
+ Uu diém: D& hiéu, tan dung tinh chit Apriori dé cit tia khong gian tim kiém.
* Han ché:
— Quét toan bo tap dif liéu nhiéu 1an (mdi cip do k quét mot 1an).
— Sinh ra s lugng 16n tap dng vién, tén bd nhd.

— Khong hiéu qua véi tap dit liéu 16n hodc MinSup thap.
7. THUAT TOAN FP-GROWTH

FP-Growth (Han, Pei, Yin — SIGMOD 2000) khai pha tap phd bién khong sinh tap
ing vién, st dung ciu tric FP-tree (Frequent Pattern tree).
Y twéng chinh:

1. Xay dung FP-tree: Nén tap dif liéu vio mot ciy tién td (prefix tree). Chi can quét dit
liéu 2 lan.

2. Khai pha FP-tree: Phan tich tiing nhdnh cta cdy theo phuong phdp “divide and
conquer” d€ tim tip phd bién ma khong sinh ting vién.

Uu diém so v6i Apriori:

+ Khong sinh tap ting vién = gidm dang ké bo nhd.

e Chi quét dif liéu 2 1an = hiéu qua hon véi tap dit liéu 16n.

* Hiéu qua v6i MinSup thip.

8. KHAI PHA LUAT KET HOP TU TAP PHO BIEN

Tt mdi tap phd bién L (véi |L| > 2), sinh tht cd cdc luat A = (L\ A) (A # 0) va gil lai
nhitng luat thoa MinConf.

Tinh chit don diéu ctia confidence: V6i luat A = (L\ A), néu luat khong thoa MinConf
thi bat ky luat ndo c6 vé trdi 1a tap con clia A cling khong thda. Tinh chit nay cho phép cit
tia buGc sinh luét.

Vidu: Tir L3 = {2,3,5} (sup = 2), sinh cdc luat:



* {2,3} = {5}: conf=2/2 =100%
* {2,5} = {3}:conf=2/3=66.7%
* {3,5} = {2}: conf=2/2=100%
* {2} = {3,5}: conf=2/3 =66.7%
o {3} ={2,5}: conf=2/3=66.7%

e {5} ={2,3}:conf=2/3=66.7%

9. KHAI PHA CO RANG BUOC (CONSTRAINT-BASED MINING)
Trong thuc té, ngudi ding chi quan tim dén mot tap con cac luat thoa man diéu kién cu
thé. Céc loai rang budc:
+ Knowledge type constraint: Chi khai pha loai luat nhit dinh (vi du: chi luat Boolean).
* Data constraint: Gi6i han trén tip item cu thé (vi du: chi san phdm dién tr).
+ Dimension/level constraint: Gidi han chiéu dif liéu hoic mic tritu tugng.

* Rule constraint: Rang budc truc tiép trén cAu tric luat (vi du: vé trai chia it nhit 2

item).

* Interestingness constraint: Rang budc trén support, confidence hoac cic do do
khac.

Rang budc anti-monotone (nhu support) c6 thé dung dé cit tia sém trong qua trinh
khai pha.

10. PHAN TICH TUONG QUAN (CORRELATION ANALYSIS)

Luat két hgp manh (thda MinSup va MinConf) chua chic da biéu dién quan hé nhan
qua hoic tuong quan thuc su. Can bd sung thém céc do do tuong quan:

10.1. Lift (D6 nang)

lift(A = B) — confidence(A = B) support(AUB)
= support(B) " support(A) - support(B)

* lift > 1: A va B tuwong quan thuan (positively correlated).
* lift =1: A va B doc lap (independent).

« lift < 1: A va B tudng quan nghich (negatively correlated).



10.2. DPj do % (Chi-square)
(0—E)?

=Y "%

trong d6 O 1a tin sudt quan sat, E 1a tan sudt ky vong. Néu %2 = 0: hai item doc lap; x2 > 0:

c6 tuong quan.

10.3. Cosine similarity

cosine(A,B) = support(4 U B)
’ \/support(A) - support(B)

11. TOM TAT

e Luat két hgp A = B dudc déc trung bdi support va confidence.
+ Khai pha gom 2 budc: (1) tim tip phd bién; (2) sinh luat tif tip phd bién.

+ Apriori: Khai ph4 tap phd bién dua trén tinh chat anti-monotone; quét dit liéu nhidu
lan.

 FP-Growth: Khong sinh ing vién, chi quét dit lidu 2 1an; hiéu qua hon Apriori.
« Luét két hop manh chua di; cin b8 sung lift, %2 d€ danh gid tuong quan thuc su.

 Rang budc gitip ngudi dung tap trung vao céc luit c6 y nghia thyc tién.



12. CAU HOI TU LUAN

Cau 1. Khai phd luat két hgp (association rule mining) 1 gi? Trinh bay quy trinh 3 buéc
ctia khai pha luat két hop va cho vi du ing dung trong thuc tién.

Cau 2. Giai thich céc khai niém: item, itemset, k-itemset, transaction, tap dir li€u giao

dich. Cho vi du minh hoa véi mot tap dit liéu giao dich cu thé.

Cau 3. Dinh nghia support va confidence ctia mot luat két hop A = B. Viét cong thic va
giai thich y nghia cua tiing do do.

Cau 4. Tap phé bién (frequent itemset) va luat két hop manh (strong association rule)
dugc dinh nghia nhu thé nao? Tai sao can ca hai diéu kién MinSup va MinConf?

Cau 5. Trinh bay tinh chét Apriori (Apriori property) va tinh anti-monotone. Tinh
chét nay dudc st dung nhu thé nao dé€ giam khong gian tim kiém trong thut toan

Apriori?

Cau 6. M0 ta chi tiét cdc budc ctia thuat toan Apriori. Giai thich budc sinh tap tng vién
(apriori_gen) bao gdm self-joining va pruning. Minh hoa bing vi du.

Cau 7. Véi tap dit liéu D gom céc giao dich: T1={A,B,C}, T2={A,C}, T3={A,D}, T4={B.E,F},
T5={A,B,C}. Vi MinSup = 2, hay thuc hién vong lip diu tién ctia Apriori: tim C|
va Ll .

Cau 8. So sanh Apriori va FP-Growth vé: s6 1an quét di liéu, viéc sinh tip ting vién, bd
nhd st dung va hiéu qua khi MinSup thip.

Cau 9. FP-tree la gi? Trinh bay y tuéng xay dung FP-tree va cach FP-Growth khai pha tap
phd bién tir FP-tree ma khong sinh tap ting vién.

Cau 10. Tir mot tap phd bién L = {A, B,C}, hiy liét ké tit ca céc luat két hgp c6 thé sinh ra.
Giai thich cach d4p dung MinConf d€ loc cdc luat khong di diéu kién.

Cau 11. Phan biét luat két hop Boolean va luat két hgp dinh lugng (quantitative). Cho
vi du cu thé cho mébi loai.

Cau 12. Giai thich sy khéc biét giita luét két hop don chiéu (single-dimensional) va da
chiéu (multidimensional). Ludt da chidu hitu ich trong tinh huéng nao?

Cau 13. Luat Kkét hgp da mitc (multilevel association rule) khéc v6i luat don miic nhu thé
n2o? Uu diém cla khai pha da mic 12 gi? Thich thiic nao phat sinh khi khai pha da

muc?



Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Trinh bay cac loai rang budc (constraints) trong khai pha luat két hop dua trén rang

budc. Rang budc anti-monotone khic véi rang budc thong thudng nhu thé nao?

Lift dugc dinh nghia nhu thé nao? Giai thich y nghia ctia lift > 1, lift = 1 va lift

< 1. Tai sao lift quan trong hon chi dung confidence?

Mot luat két hgp manh (théa MinSup va MinConf) c6 thé khéng ¢6 ¥ nghia thuc
su khong? Giai thich bang vi du cu thé va néu cach khic phuc dung lift hodc x2.

Trinh bay do do > (chi-square) trong phan tich tuong quan. Khi nao x> = 0 va diéu
do6 co nghia gi?

Giai thich cosine similarity trong danh gia luat két hop. So sanh cosine similarity
v6i lift vé uu va nhuge diém.

Néu va phan tich cac han ché ctia thuét toan Apriori. D& xuit it nhit hai hudéng
cdi tién Apriori dé ting hiéu qua.

Khai pha luat két hgp gdm hai budc: tim tap phd bién va sinh luat. Tai sao budc
tim tap phd bién dugc coi 1a budc tén kém nhAt? Phan tich do phic tap tinh todn

cua budc nay.

10



13. CAU HOI TRAC NGHIEM
Cau 1. Khai ph4 luat két hop thudc loai bai todn nao trong khai pha dit liéu?

A. Hoc c6 giam sét (supervised learning).
B. Hoc khong giam sat (unsupervised learning).
C. Hoc ban giam sat (semi-supervised learning).
D. Hoc tang cudng (reinforcement learning).
Cau 2. Phan tich gié hang (basket analysis) trong khai pha luat két hgp nhim muc dich:
A. Phan nhém khach hang theo hanh vi mua hang.
B. Phit hién c4c san phdm thudng dugc mua cling nhau trong mot giao dich.
C. Du dodn gia san pham trong tuong lai.
D. Phan loai khach hang theo thu nhép.
Cau 3. Mot k-itemset 1a:
A. Mot giao dich chita dung k item.
B. Mot tap hop gdm diing k item.
C. Mot luat 6 k item & vé trai.
D. Mot tap phd bién xuét hién it nhit & lan.
Cau 4. Support cia luat A = B dudc tinh bang:
A|B)
P(AUB)

“U

P
B. P(
C. P(B|A)
D. P(A)-P(B)

Cau 5. Confidence ciia luat A = B dudc tinh bang:
support(AUB)

support(A)
support(A)
support(B)
support(A U B)

Dl

D. support(A) + support(B)

B.

C.

11



Cau 6. Mot itemset dudc goi la tp phd bién (frequent itemset) khi:
A. support > MinConf.
B. confidence > MinSup.
C. support > MinSup.
D. lift > 1.

Cau 7. Mot luat A = B duge goi la luat két hgp manh khi:
A. support > MinSup hodc confidence > MinConf.
B. support > MinSup va confidence > MinConf.

C. lift > 1 va confidence > MinConf.

D. support > MinSup va lift > 1.
Cau 8. Néu support({A,B}) = 0.4 va support({A}) = 0.5, thi confidence(A = B) bang:

A. 0.2
B. 04
C. 0.8
D. 0.9

Cau 9. Tinh chit Apriori (Apriori property) phat biéu rang:
A. Moi superset ctia tip phd bién déu 1a tap phd bién.
B. Moi tap con ctia tap phd bién déu 1a tip phd bién.
C. Moi tap con ctia tip phd bién déu khong phd bién.
D. Chi itemset c6 diing 1 phan ti méi 1a tap phd bién.
Cau 10. Tinh anti-monotone clia Apriori néi rang:
A. Néu X phd bién thi X UY ciing phd bién.
B. Néu X khong phd bién thi X UY ciing khong phd bién.
C. Support tang khi kich thudc itemset tang.
D. Confidence khong thé giam khi thém item vao vé trai.
Cau 11. Budc self-joining trong sinh tip tng vién Cy tit Ly thuc hién:
A. Loai bé ting vién c6 subset khong phd bién.

B. Nbi hai itemset trong L;_; c¢6 k — 2 item dau gidng nhau.

12



C. Pém support clia tit c4 dng vién trong Cy.
D. Loc tng vién c6 support < MinSup.
Cau 12. Budc pruning trong sinh tip ting vién Cy thuc hién:
A. Nbi cic itemset trong Ly_.
B. Pém support clia tiing ting vién.
C. Loai bd tng vién ¢ € Cy néu c¢6 (k— 1)-subset ctia ¢ khong thude L.
D. Sinh ra tit c4 (k+ 1)-itemset tit Cy.
Cau 13. D9 phiic tap ctia Apriori lién quan dén s6 1an quét tap dit licu 1a:
A. 11an (mot 1an quét duy nhét).
B. 21lan.
C. Bling do dai tap phé bién dai nhét (kmax 1n).
D. nlan véi n 1a s giao dich.
Cau 14. Véi Ly = {abc,abd,acd,ace,bcd}, sau budc self-joining, tap ing vién Cy4 ban dau
(truéc pruning) gom:
A. {abcd}
B. {abcd,acde}
C. {abcd,abce,abde}
D. {abcde}

Cau 15. Sau budc pruning trén Cy = {abcd,acde} (véi Lz nhu cau 14), két qua la:
A. Cy = {abcd,acde} (khdng doi).
B. C4 = {abcd} vi acde bi loai do ade ¢ L.
C. C4 =0 vi ca hai déu bi loai.
D. C4 = {acde} vi abcd bi loai.
Cau 16. FP-Growth khic Apriori 6 diém quan trong nao?
A. FP-Growth can xac dinh sb cum k trudc.
B. FP-Growth khong sinh tap ting vién va chi quét dit liéu 2 1an.
C. FP-Growth chi hoat dong vdéi dit li€u nhi phén.
D. FP-Growth can MinConf nhung khong can MinSup.

13



Cau 17. FP-tree (Frequent Pattern tree) dudc st dung trong FP-Growth dé:
A. Luu trit danh sach tit c4 tap dng vién.
B. Nén tap dif liéu vao ciu tric cdy tién td, tranh sinh ting vién.
C. Biéu dién dendrogram trong phan cum.

D. Tinh toan confidence nhanh hon.

Cau 18. Tir tap phS bién L= {A,B,C} (sup = 3), support({A, B}) = 3. Confidence({A, B} =

{C}) bing:
A. 3/9 = 33%
B. 3/3 =100%
C. 3/5=60%

D. Khong tinh dugc tur thong tin da cho.
Cau 19. Khi sinh luat tit tap phd bién, tinh don diéu ctia confidence cho phép:
A. Tinh confidence ma khong can quét dit liéu thém.
B. Cit tia cac luat c6 vé trai 1a tap cha ctia mot luat khong di MinConf.
C. Tu dong xic dinh gid tri MinConf tbi uu.
D. Pam bio moi luat sinh ra déu théa MinConf.
Cau 20. Luat “Age(X, “30..39”) = Buys(X, “TV”)” thudc loai:
A. Luat két hop Boolean don chiéu.
B. Luat két hop dinh luong da chiéu.
C. Luat két hgp Boolean da miic.

D. Luat két hgp tuong quan.
Cau 21. Luat két hgp da mite (multilevel) c6 dic diém:

A. Chi lién quan dén mét chiéu dit lidu.

B. Lién quan dén item & nhiéu mic tritu tugng khac nhau.
C. Chi ap dung véi dit liéu dinh lugng.

D. Khdng can MinSup dé khai pha.

Cau 22. Rang budc anti-monotone trong khai pha cé rang budc c6 nghia la:

A. Rang buoc lam ting s6 luong luat tim thiy.

14



B. Néu mot itemset vi pham rang budc thi superset clia né ciing vi pham, cho

phép cit tia sém.
C. Rang budc chi dp dung cho vé phai ctia luat.

D. Rang buodc khong anh huéng dén hiéu qua khai pha.

Cau 23. Lift ctia luit A = B dudc tinh bang:

support(A U B)
support(A) - support(B)
confidence(A = B)
support(A)
C. support(A U B) — support(A) - support(B)
support(A)
support(B)

A.

B.

D.

Cau 24. Néu lift(A = B) = 1 thi:

A. A va B tuong quan thuan.

B. A va B tuong quan nghich.

C. A va B ddoc 1ap véi nhau.

D. Luét A = B khong phai ludt manh.

Cau 25. Néu lift(A = B) < 1 thi:

A. A va B tuong quan thudn.
B. A va B tuong quan nghich.
C. A va B doc lap.

D. Confidence ctia luit bang 0.

Cau 26. Do do %% = 0 trong phan tich tucng quan c6 nghia la:

A. Hai item hoan toan phu thudc nhau.
B. Hai item hoan toan ddc 14p véi nhau.
C. Support ctia ca hai item bing 0.

D. Luat khong thoa MinConf.
Cau 27. Ly do chinh cin b sung lift hoic x> bén canh support va confidence 1a:

A. DE tinh toan nhanh hon.
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Cau 28.

Cau 29.

Cau 30.

Cau 31.

Céau 32.

B. Luat két hop manh c6 thé biéu dién quan hé khéng ¢6 y nghia thue hoic
tuong quan nghich.

C. Pé€ giam s6 luong tap ting vién.
D. Pé ty dong chon MinSup va MinConf tbi uu.
Trong Apriori, Cy ky hiéu cho:

A. Tap phé bién k-itemset.
B. Tép tng vién k-itemset.
C. Tap giao dich c6 do dai k.

D. S6 lan quét dit liéu thi k.
Trong Apriori, L ky hiéu cho:

A. Tap tUng vién k-itemset.
B. Tap phd bién k-itemset (sau khi loc theo MinSup).
C. Tap giao dich c6 it nhit k item.
D. Tap luat két hop c6 vé trdi 1a k-itemset.
Khai pha luit két hop gdm hai budc; budc nao ton kém nhét vé tinh toan?
A. Budc 2: sinh luat tif tap phd bién.
B. Budc 1: tim tit c4 tip phd bién.
C. Ca hai budc c6 do phuc tap nhu nhau.
D. Budc tién xi ly dif lidu.
MinSup cang théap thi:
A. S6 tap phd bién cang it.
B. S6 tap phd bién cang nhiéu, tinh toan cang tén kém.
C. Thuat toan Apriori cang nhanh.
D. Khong 4nh hudng dén sb tap phd bién.

Véi tap dit liéu D (4 giao dich), MinSup = 2. Item {4} xuét hién trong 1 giao dich.
Item {4} c6 phai tip phé bién khong?

A. Cé, visupport = 1/4 > 0.
B. Khoéng, vi support = 1 < MinSup = 2 (tinh theo count).
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C. Cé, néu confidence > MinConf.
D. Khong di thong tin dé két luan.
Cau 33. Gi4 st {A, B} khong phd bién. Theo tinh chét anti-monotone, {A,B,C}:
A. C6 thé phé bién hoic khong.
B. Chic chin phd bién vi ¢6 thém item C.
C. Chic chan khong phd bién.
D. Phé bién néu {C} phd bién.
Cau 34. S6 luong luat c6 thé sinh ra tli tip phd bién L c6 n item la:
A n
B. 2" -2
C. n?
D. n!

Cau 35. Cosine similarity trong dénh gia luat két hop dudc tinh bang:

A support(A UB)
" support(A) + support(B)
B support(A UB)

\/support(A) - support(B)
confidence(A = B)
confidence(B = A)

D. +/support(A) - support(B)

C.

Cau 36. Trong khai ph4 luat két hop dua trén rang budc, rang budc nio sau day 1a anti-
monotone?
A. Luét phai c6 it nhét 3 item & vé trai (min-constraint).
B. Téng gid tri item < 100 (sum-constraint).
C. Support > MinSup.
D. Confidence > MinConf.

Cau 37. Tai sao FP-Growth hiéu qua hon Apriori v6i MinSup thip?

A. FP-Growth khong can MinSup.

B. Khi MinSup thép, sb tap phd bién 16n = Apriori sinh rat nhiéu tng vién;
FP-Growth tranh dugc diéu nay.
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C. FP-Growth quét dif liéu it hon 1 1an so vdi Apriori.
D. FP-Growth chi hoat dong khi MinSup < 10%.
Céu 38. Khai pha luat két hgp da mie thuong phai db6i mit v6i thach thic:

A. Can chon k cum trudc khi khai pha.
B. Can dinh nghia MinSup khac nhau cho tiing mic tritu tugng.
C. Khong thé dp dung tinh chit Apriori.

D. Luén sinh ra qua it luat & mifc chi tiét.
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PAP AN

Cau héi tu luan — Huéng dan tra i

Noi dung can trinh bay

Khai phd luat két hop: tim cdc quan hé “néu...thi..” giifa cic item.
Quy trinh: tién x& ly — khai phda — hau x@ 1y. Vi du: basket analysis,
recommendation, cross-marketing.

Item: ddi tuong quan tAm. Itemset: tip item. k-itemset: itemset c6 k phan
td. Transaction: ban ghi chifa tap item. Dataset D: tip tit c4 giao dich. Vi
du bang giao dich cu thé.

Support(A = B) = support(A U B) = %. Confidence(A = B) =

P(B|A) = support(A U B)/support(A). Support do tan suit, confidence do
do tin cay diéu kién.

Tap phé bién: support > MinSup. Luit manh: support > MinSup va
confidence > MinConf. Cin c2 hai vi luit can vita phd bién (xuat hién
dd nhiéu) vira ddng tin ciy (vé phai xuét hién thudng xuyén khi vé trai xay
ra).

Apriori property: moi tip con ctia tip phd bién déu phd bién. Anti-
monotone: néu X khong phd bién thi X UY khong phd bién = cit tia toan
bd superset ctia X khoi khong gian tim kiém.

(1) L; = tap phé bién 1-itemset. (2) Sinh C bﬁng self-join Ly_; + pruning.
(3) Pém support trong D. (4) Loc thanh L. (5) Lip dén khi L; = 0. Self-
join: ndi 2 itemset c6 k — 2 item dau giéng. Pruning: loai tGng vién c6
(k— 1)-subset khong trong L.

C = {{A},{B},{C},{D},{E},{F}}. Pém support: A=4, B=3, C=3, D=1,
E=1, F=1. L; MinSup=2) = {{A}*, {B}?, {C}?}. Loai D, E, F.

Apriori: nhiéu 1an quét (kmax 1an), sinh nhiéu ung vién, ton bd nhd, kém
hiéu qua khi MinSup th4p. FP-Growth: 2 1an quét, khong sinh tng vién, bd
nhé hiéu qua hon (FP-tree), tot vSi MinSup thip.

FP-tree 1a cdy tién t6 nén tap dif liéu. Xay dung: (1) quét 1an 1 tim L;; (2)
quét 1an 2 cheén giao dich theo thi ti gidm dan ctia support. FP-Growth dao
conditional FP-tree theo tung item (divide-and-conquer) ma khong sinh
ung vién.

10

L ={A,B,C}: cic luit = A = BC, B= AC, C = AB, AB = C, AC =
B, BC = A. Giil luat nao c6 confidence = support(L)/support(vé trdi) >
MinConf.
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Cau

Ni dung can trinh bay

11

Boolean: su cé/ving mit cia item, vi du “mua mdy tinh = mua phan
mém”. Quantitative: lién quan dén gid tri dinh luong, vi du “tudi 30-39
= mua TV cao cip”.

12

Single-dimensional: mdt chiéu (vi du: chi “buys”). Multidimensional:
nhiéu chiéu (vi du: age + income + buys). Hitu ich khi mudn tim quan
hé phiic tap giita nhiéu thudc tinh nhan khiu hoc va hanh vi mua hang.

13

Multilevel: item & nhiéu mic tritu tugng (vi du: “laptop” va “computer”).
Uu: tim dugc quan hé téng quat hon. Thach thiic: cin x4c dinh MinSup phi
hop cho tliing miic (mic tdng quat can MinSup thip hon).

14

Data constraint: gidi han item. Knowledge type: loai luat. Dimension/level:
chiéu/miic dif liéu. Rule constraint: cAu tric luat. Interestingness: ngudng
support/confidence/lift. Anti-monotone: néu itemset vi pham thi superset
cling vi pham = cit tia sém.

15

lift = confidence(A =- B)/support(B) = support(A U
B)/(support(A)-support(B)). lift> 1: tuong quan thudn; lift= 1: doc
lap; lift< 1: tuong quan nghich. Lift quan trong hon confidence vi xét dén
tan suét nén ctia B.

16

Vi du: support(tra) = 90%, support(ca phé) = 90%, support(tralca
phé) = 80%. Confidence(tra=-ca phé) = 89% (manh). Nhung lift =
80%1/(90% x90%) = 0.99 < 1 = tuong quan nghich thuc su. Khic phuc:
dung lift hodc %°.

17

x> =Y.(0 —E)?/E. O: tan suét quan sét, E: tan suit ky vong néu doc 1ap.
x? = 0: hai item hoan toan doc 1ap (O = E). x> > 0 va test c6 y nghia théng
ké: c6 tuong quan.

18

cosine(A, B) = support(A UB)/+/support(A) - support(B). Uu diém: chuin
héa vé [0, 1], d6i xding. Nhugc: khong phan biét tuong quan thuan/nghich.
Lift phan biét dugc nhung khdng bj chén trong [0, 1].

19

Han ché: (1) quét dif liéu nhiéu lan; (2) sinh nhiéu tng vién tén bd nhé.
Cai tién: (1) FP-Growth — khong sinh ting vién; (2) Hash-based — dung
bang bim dém ting vién hiéu qua hon; (3) Sampling — 14y miu dif liéu; (4)
Partition — chia di li€u thanh phan vung.

20

Budc 1 tén kém vi s6 itemset ing vién c6 thé 1én dén 2™ (v6i m item). Can
quét D nhiéu 1an (kpax 14n). Do phic tap phu thudc: sb item m, sd giao dich
n, MinSup. MinSup thip = nhiéu tap phS bién = nhiéu dng vién = ton
kém hon nhiéu.

Cau hdi trac nghiém — Dap an
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Cau | DA || Cau | PA || Cau | PA || Cau | DA
1 B 11 B 21 B 31 B
2 B 12 C 22 A 32 B
3 B 13 C 23 C 33 B
4 B 14 B 24 B 34 C
5 A 15 B 25 C 35 B
6 C 16 B 26 B 36 B
7 B 17 B 27 B 37 B
8 C 18 B 28 B 38 C
9 B 19 B 29 B 39 B
10 B 20 B 30 B 40 B

Giai thich dap 4n trac nghiém

Cau | Giai thich

1 (B) — Khai pha luat két hop 13 hoc khong gidm sat: tim quan hé 4n ma khong
¢6 nhan 16p.

2 (B) — Basket analysis: phat hién sin ph4m mua cling nhau trong cling giao
dich.

3 (B) — k-itemset 12 tap hop gém ding k item.

4 (B) — support(A = B) = support(AUB) = P(AUB).

5 (A) - confidence(A = B) = support(A U B)/support(A) = P(B|A).

6 (C) — Frequent itemset: support > MinSup (khéng phai MinConf).

7 (B) — Luat manh: thda dong thdi cd MinSup va MinConf.

8 (C) — confidence = 0.4/0.5 = 0.8 = 80%.

9 (B) — Apriori property: moi tip con ctia tap phd bién déu phd bién.

10 (B) — Anti-monotone: néu X khong phd bién thi X UY ciing khong phé bién.

11 (B) — Self-joining: ndi hai L;_; itemset c6 k — 2 item dau giéng nhau.

12 (C) — Pruning: loai ¢ € C; néu c6 (k — 1)-subset ctia ¢ khong c6 trong Ly ;.

13 (C) — Apriori quét dit liéu kpmax 1an (mot 1an cho méi cip do k).
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Cau | Giai thich

14 (B) — Self-join(L3): abc + abd — abed; acd + ace — acde. Két qua:
{abcd,acde}.

15 (B) — Pruning acde: kiém tra 3-subset ade ¢ L3 = loai acde. Gitt abcd.

16 (B) — FP-Growth khong sinh ting vién va chi quét di liéu 2 1an (1an 1 tim L,
lan 2 xay FP-tree).

17 (B) — FP-tree nén tap dif lidu vao cdy tién t& dé khai pha khong cin sinh ting
vién.

18 (B) — confidence = support({A, B,C})/support({A, B}) = 3/3 = 100%.

19 (B) — Tinh don diéu ctia confidence: luat c6 vé trai 1a tap cha cla luat vi
pham ciing vi pham = cit tia.

20 (B) — Luit c6 age va buys 1a hai chiéu khic nhau = multidimensional
quantitative rule.

21 (B) — Multilevel: item & nhiéu miic tritu tugng (laptop la miic con, computer
1a muc cha).

22 (A) — Rang budc anti-monotone: vi pham tip con = vi pham superset = cit
tia sGm.

23 (A) — lift = support(A U B)/(support(A)-support(B)).

24 (C)-lift=1: P(AUB) = P(A) - P(B) = A va B doc lap.

25 (B) — lift < 1: tan suit dong xuit hién thip hon ky vong = tuong quan
nghich.

26 (B) — 2 = 0 khi O = E (tin suit quan sit = ky vong) = hai item ddc lap.

27 (B) — Luat manh khong ddm bdo tudng quan thuc; can lift/x> dé phat hién
tuong quan gia.

28 (B) — Cy: candidate k-itemsets (tap tng vién).

29 (B) — Ly frequent k-itemsets (tap phd bién sau khi loc MinSup).

30 (B) — Budc 1 (tim tap phd bién) ton kém nhit vi khong gian tim kiém 1én dén
2m,

31 (B) — MinSup thip = nhiéu itemset vugt ngudng = sb tap phd bién ting,
tinh toan t6n kém hon.

32 (B) — MinSup = 2 tinh theo count. Item {4} c6 count = 1 < 2 = khong phé
bién.

33 (C) — Theo anti-monotone: {A, B} khong phd bién = {A,B,C} chic chin

khong phd bién.
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Cau | Giai thich

34 (B) — S6 luat tir itemset 7 phan tir: 2" — 2 (trit @ va ban than L).

35 (B) — cosine(A, B) = support(A UB)//support(A) - support(B).

36 (B) — Support constraint (support > MinSup) la anti-monotone: tap cha c6
support < tip con.

37 (B) — MinSup thip = rit nhiéu tap phd bién = Apriori sinh hang triéu ing
vién; FP-Growth tranh hoan toan viéc sinh tng vién.

38 (C) — Khai phd da miic: mdi mtc c6 tan suét khac nhau, cAn MinSup riéng
(miic téng quét thudng can MinSup cao hon).

39 (B) — Cau 39 giai thich ly do FP-Growth hiéu qua hon Apriori khi MinSup
thip (da bao pht & cau 37). O day lién quan dén constraint anti-monotone.

40 (B) — Khai pha da mic can MinSup khac nhau cho tling mic tritu tugng dé
tranh qua nhiéu hoic qu4 it luat & moi muic.
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