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3aaya 1moncka madI0HOB 02.07.2024

Coaep:xanue

* JlocranoBka 3aga4u
— YacTteie HaOOPEI
— AcconuarvuBHbIE TIPABUIA

e (OCHOBHBIE AJITOPUTMBI IIOMCKA YaCThIX HAOOPOB
— Apriori
— Eclat
—  FP-Growth

e Mephbl NOIE3HOCTH IIA0JIOHOB!
— support
— confidence
— lift u op.
e Jlouck mad60HOB B boJIbIINX JaHHBIX
— KomMmmnakTHoOe€ NPEACTABJICHUEC YaCTbIX HaﬁOpOB

— MWepapxuu HadopoB
— @®parMeHTAINSA U COMIUIMHT JJISl IOMCKA YaCThIX HA00pPOB
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Heo0X0auMOCTh KOMIIAKTHOI'O NpeAcTaBIeHus L

3aaua moucKa madIOHOB

e [Ipumep
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3aaya 1moncka madI0HOB 02.07.2024

MaKcUMAaJIbHO YacThI HA00P

HabGop X sBisieTcs makcumanbro uacmsim, €CIM OH YACTHIA U HE
SBJISICTCS HEMOCPEACTBEHHBIM IIOJIMHOKECTBOM 4acTOro Habopa
Y X CYA|X|=|Y|—1Asup(Y) = minsup
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3ajaya rmoucka madiI0HOB 02.07.2024

Ipumep

e minsup = 5
— Yacrele: {F}
B - Maxuacree: {F}

* minsup = 4
— Yacreie: {E}, {F},

(B, F}, U3
— Max uvacteie: {E, F},

U}
e minsup = 3
- — Yacrele:

PHC,D,E,F}), {J}
— Max yactnie:

{C,D,E,F}, {J}
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=
o
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3aaya 1moncka madI0HOB 02.07.2024

Ipumep
-III!-IEII!IIHIIIIIII * minsup =5

— Max gactrle:
{4}, {B},{C}
e minsup = 4
— Max ygactrle:
{A,B},{A,C},{B,(C}
e minsup = 3
— Max gactrle:
{A,B,C}
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3aaya 1moncka madI0HOB 02.07.2024

3aMKHYTBbI€ HA00PbI

HabGop X saBnsieTcs 3amkHymbim, €CIA OTCYTCTBYET €0
HEIMOCPEACTBEHHOE HAAMHOXKECTBO C TOU KE MOIACPKKOMU:

—“AY XS YA|X|=1|Y|—1Asup(Y) =sup(X)
(oui)

TID | Items
ABC
ABCD
BCE
ACDE
DE

o | (W IN (-

—
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3aaya 1moncka madI0HOB

3aMKHYTbIE YacTbie HA00PbI

, CCJIN OH 3dMKHYTbIN 1

L)

Habop ABIgeTCS 3aMKHYMbIM Yacmovim
4acThIN

ltems
ABC
ABCD

E

BC
ACDE

DE

TID

2

4

minsup = 2

J

3dMKHYTbIU
YaCTblU

HNHTennekTyanbHbIi aHalnu3 O0JIbIINX JTaHHBIX
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Ipumep

semsmmeeee= [
1

2

s . © 3
4 | {D} 2

5 B {c,D} 2 v
6

7

8

9

10

minsup = 2
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3aaya 1moncka madI0HOB

02.07.2024

Ipumep
-“nnnnnnnn Itemsets Support Closed
1 (counts) frequent
5 itemsets
N © 3
« . o 2
5 - {E} 2
6 {C,D} 2
/ {C,E} 2
L {D,E} 2
2 {C,D,E} 2 7
10
minsup = 2
ﬁ@ M.JI. Hpmmbaep WuTennekTyalbHbli aHamu3 OONBIINX TaHHBIX 1CT



3aaya 1moncka madI0HOB 02.07.2024

Ipumep

STy ©  3aMKHYThIC HAOOPBI:
(C,D,E,F},{C,F)
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3aaya 1moncka madI0HOB 02.07.2024

Ipumep

NS ©  3aMKHYThIE HAOOPBL.
{C,D,E,F}LAC}, {F}
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—
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3ajaya rmoucka madiI0HOB 02.07.2024

3aMKHYTbIE YacThie HA00PbI MO3BOJIAIOT
HAWTH MOJAEPKKY OCTAJbHBIX YaACThIX HA00OPOB

Hawitu Ly, TO€ Ky g — MaKC MOIITHOCTB

3aMKHYTOI'0 4aCTOro Habopa
for k:= k,,,,, down to 1 do
Hawitu L,
forall I € L, do
If [ He sBNsSeTCS 3aMKHYTBHIM YacThIiM then
I.sup:=max{J.sup |J] € L1 NI €]}
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3aaya 1moncka madI0HOB 02.07.2024

3aMKHyTbIe 1 MAKCUMAJIbHO YaCThie HA00PHI

* MaxkcumanvHo yacmsiil HAOOp. YaCThI U HE SABISETCS HEMOCPEICTBEHHBIM MOJMHOXKECTBOM YacTOro Habopa
* 3amkHymwll HaOOp: OTCYTCTBYET €ro HEMOCPEACTBEHHOE HAJIMHOKECTBO C TOM ke MOJICPKKON

TID | Items
ABC
ABCD
BCE
ACDE

DE
minsup = 2

—
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3aaua moucKa madIOHOB

3aMKHYTbIE YacTbie HA00PbI

TID |A1| A2| A3|A4[A5| A6 | A7| A8| A9|A10[ B1[B2[B3|B4|B5|B6|B7|B8[B9|B10]C1|C2|C3|Cc4|cC5[C6|C7]C8]C9|C10

10
11
12
13

14
15

=5
e 3aMKHYTBIC YaCThIC

* minsup

{A1,..,A10},{B1, ..., B10},{C1, ..., C10}

|L] = 3069

e Bce gacTrie

15

HNHTennekTyanbHbIi aHalnu3 O0JIbIINX JTaHHBIX
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3ajaya rmoucka madiI0HOB 02.07.2024

B3anmMocBsA3b NOHATHHA

3aMKHYTHIE
4acThI€ HAOOPHI

Yacrtele 3aMKHYTbIE
HaOOpBbI MaxkcumMainbHO HAOOPHI

4acThble HAOOPHI

HabGopsbl
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3aaya 1moncka madI0HOB 02.07.2024

Hepapxuu B 00beKTAaX

TID ltems Purchased

T100  Apple 17” MacBook Pro Notebook, HP Photosmart Pro b9180

T200  Microsoft Office Professional 2010, Microsoft Wireless Optical Mouse 5000
T300  Logitech VX Nano Cordless Laser Mouse, Fellowes GEL Wrist Rest

T400  Dell Studio XPS 16 Notebook, Canon PowerShot SD 1400

T500 Lenovo ThinkPad X200 Tablet PC, Symantec Norton Antivirus 2010

Computer Software P[ inter and Camera } Computel Accessol}
chltd]
Laptop Desktop Office Anmuus Printer Camera Wu‘st Pdd Mouse
Dell |... Mluoxoft C non Fe]]owes ... | LogiTech

/\ /___\ a /\ a /\ /\ /\ A /\ A /\ N

—
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3ajaya rmoucka madiI0HOB 02.07.2024

IlouCK ¢ YHU(PMIITUPOBAHHON MOAACPKKOU

Level 1
min_sup =5%

computer [support=10%]

Level 2

min_sup =5%

desktop computer [support=49]

laptop computer [support=6%]

* YOpoIllIEHUE MOUCKA C OJJHUM ITOPOTOM MINsup
— 0TOpachIBaHME HAOOPOB C PEIKHUM «POJAUTEIIEM

e «lloToMOK» HE 0053aTE€IbHO HACTOIBKO YaCThIM, KaK «IIPEHOK

—  CJIMIIKOM OOJBIION IMOPOT Minsup — NoTepsi yCTONYMBBIX 11a0JJOHOB Ha
HIDKHUX YPOBHSX HE€papXUH,

—  CJIMIIKOM MaJE€HbKUU MOPOT MINSUp — MHOTO Maj03HAYMMBIX 11a0JIOHOB
Ha BEPXHUX YPOBHAX UEPAPXUHU

© MLJI. Lpimbiep NHTeekTyalbHbIi aHaIn3 OOJIBIINX JAHHBIX 18



3ajaya rmoucka madiI0HOB 02.07.2024

IlouCK ¢ yYMEHBIIICHHOW MOIAEPKKON
JIJISE HUSKHUAX YPOBHEM

Level |
min_sup=35%

computer [support=10%]

Level 2

min_sup =3%

laptop computer [support=6%] desktop computer [support=4%]

* YMEHBIIECHUE ITOPOra minsup npu MPOABUKEHUNA OT
IIPEIKOB» K «ITOTOMKaM))
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3aaua moucKa madIOHOB

02.07.2024

IHloucCK ¢ pa3jIuuYHON NMOAACPKKOU,
puabTpanus madJI0HOB

e J[eHHOCTB VS. 4acTOoTa OOBCKTOB
— Ilopor minsup Ha3zHA4YaeTCSA Pa3HBIM IS Pa3IUIHBIX
CEMAHTHYCCKUX I'PYIIT 00BEKTOB
— IIpumep: minsup = 0.0005 gus {diamond, caviar, ... },
minsup = 0.05 nnsa {bread, butter, ... }

e OtOpackiBaHME N30BITOYHBIX IITA0JOHOB

— 1a0J0H U30BITOYEH, €CIIH €r0 aHTEHECACHT (KOHCEKBEHT)
SIBIIIETCS TIOTOMKOM aHTeIleicHTa (KOHCEKBEHTA) APYTOro
a0JI0Ha 1 UMEET CPAaBHUTEIBHO OAWHAKOBBIE C HUM

IOJACPKKY U TOCTOBEPHOCTD
— Ilpnmep:
e laptop—printer [sup = 0.08,conf = 0.70]
 Dell laptop—HP printer [sup = 0.02, conf = 0.72] n306b1T04HO

© MLJI. Lpimbiep NHTeekTyalbHbIi aHaIn3 OOJIBIINX JAHHBIX
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3aaua moucKa madIOHOB

02.07.2024

IToucK 112a0/IOHOB B KATErOPUAJIbHbIX JAHHBIX

Cender Level of State Computer | Online Chat Online Privacy
Education at Home Auction Online Banking | Concerns
[ Female Graduate Tlinols Yes Yes Dai ly Yes Yes
Male College California No No Never No No
MMale Graduate Michigan Yes Yes Monthly Yes Yes
Female College Virginia No Yes Mever Yes Yes
Female Graduate California Yes No Never No Yes
Male College Minnesota Yes Yes Weelkly Yes Yes
Male College Alaska Yes Yes Daily Yes No
MMale High School Oregon Yes MNo Mever No No
Female Graduate Texas No MNo Monthly No No
Male | Female Eduecation | Education Eduecation Privacy | Privacy
= Graduate | = College | = High School = Yes = No

0 1 1 0 0 1 0

1 0 0 1 0 0 1

1 0 1 0 0 1 0

0 1 0 1 0 1 0

0 1 1 0 0 1 0

1 0 0 1 0 1 0

1 0 0 0 0 0 1

1 0 0 0 1 0 1

0 1 1 0 0 0 1
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3aaua moucKa madIOHOB

02.07.2024

Ilouck m1a0J10HOB B HEIIPEPbLIBHbIX aTPHOyTaX

—

Gender Age | Annual | No of hours spent | No of email | Privacy
Income online per week accounts Concern
Female 26 90K 20 4 Yes
Iale 51 135K 10 2 No
Iale 29 BOK 10 3 Yes
Female 45 120K 15 3 Yes
Female 31 95K 20 5 Yes
Male 25 55K 25 5 Yes
Iale 7 100K 10 1 No
Iale 41 65K 8 2 No
Female 26 85K 12 1 Mo
Male | Female Age Age Age Privacy | Privacy
<13 | £[13,21) | £ [21,30) = Yes = No
0 1 0 0 1 1 0
1 0 0 0 0 0 1
1 0 0 0 1 1 0
0 1 0 0 0 1 0
0 1 0 0 0 1 0
1 0 0 0 1 1 0
1 0 0 0 0 0 1
1 0 0 0 0 0 1
0 1 0 0 1 0 1
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3ajaya rmoucka madiI0HOB 02.07.2024

dparmMeHTanMga 0a3bl TPAH3AKI M

Find frequent itemsets
/_\ from subset;
< Find frequent itemsets Combine local Fmd freq.uent
from subset, frequent itemsets in D
T “ itemsets into —p based on global
r@532 o . - global candidate candidate
- - . itemsets itemsets
n ]
v — Find frequent itemsets
from subset
N A J
N 4
step 1 step 2
. . D]
* minsup_count; = minsup - —
S

—
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3ajaya rmoucka madiI0HOB 02.07.2024

COMIIMHT 0a3bI TPAH3AKIIUHA

e BriOpats commn S € D, |S| < |[RAM|

e B3ate minsups < minsup (4ToObI IPOIYCTUTH
MeHbIIE YacThIX HabopoB u3 D) u Haiitu L°

e VI € L5 maittu B D \ S sup(l) mis minsup

e Ecnu £° He comep:KuT Bce yacTble Habopsl U3 D,
BBIIOJIHUTD COMILIHHT IOBTOPHO
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JIureparypa

e Han J., Kamber M., Pei J. Data Mining: Concepts
and Techniques. 3rd Edition. Morgan Kaufmann,
2011. 740 p. ISBN 978-0123814791
— Chapter 7. Advanced Pattern Mining, pp. 279-326

e Tan P.-N., Steinbach M., Karpatne A., Kumar V.
Introduction to Data Mining. 2nd Edition. Pearson,
2019. 839 p. ISBN-13: 978-0-13-312890-1

— 6. Association Analysis: Advanced Concepts, pp. 451-524
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