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! Data Preprocessing
? Data Cleaning

® Data Integration

* Data Transformation
® Data Reduction
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2 Qutlier
% Integrity Rules
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! Distance-Based Outlier Detection
2 Clustering

* Binning Methods

* Regression

® Noise
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! pattern Recognition
% Image Processing
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! Linear Regression

Z Multiple Regression
* Nonlinear Regression
* Sum of Square Errors
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2 Polynomial
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! Logistic Regression
2 Poisson Regression
¥ Data Warehouse

* Heterogeneous

> Metadata
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! Aggregation Functions
2 Normalization
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! Columns Reduction
2 Rows Reduction

% Value Reduction

* Attribute Selection
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! Classification Algorithms
2 Decision Tree
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! Heuristic
2 Entropy Measure
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! Principal Component Analysis
? Eigenvalues

* Eigenvectors

* Covariance Matrix
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* Star Schema

* Snowflake Schema
* Foreign Keys
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! Frequent Patterns Mining
? Frequent Itemsets Mining
* Association Rules
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' Market Basket Analysis
? Transactional Database
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? Support

* Frequent Pattern
* Scalable



6}\59)‘3 6&&,&3 K) ‘..;.hu.a \YY

s g 9 08 BV Pl asgecme Al > s )8 oS G FY g
Do oo gmine 5,5 pMB| acgee S {BUtter, Cheese}

ool cyiled (£-Y
b eiS1y oals ol S 3 35290 Pl (e e Sla Sy malsd oo
23 Pl (B iy ST 50 el (s jgl> & (5925 & ealS paSdie
Wi o &S Il e pill padled o Jle glp )b Y o yiiSTy les o
Ol ) olyide ooy sa b aimde Gl 38 e (b a s 4 hles L
1ol b Jlgw 5l aiges ool a Gl gl 553 38 )3 e 3108 5ty 45 8L
oieled 25 Eygear Jgl lges sz 0l 1 905 S & i o0 ool lsB iy
1wl 0445 01>

{Milk} — {Bread} [Support=40% , Confidence=66%]
9 Ol Hlme 93 b 398 (deodl (9B (g e MiS (0 odalie & jbailen
st o (sl Lol ol pudled 2y 1 Lol dels] j3 a8 cawlond (g S0jlul | lialo!
o iS5 5l s ¥e a8 Cunl 65 ps jarie dwssl el s il
a ol A e et le ) )Se pMBI dcgeme Ailen 5y 393 LB A
oy o JBlis 5l ol liabl izmed 5 ity Jlde oS 20 00 GBI (ils8
A8l il p)lS b oad
Pl acgarme Y g X ] )3 a8 3500 oo XY Ol L il (8 S
Olebl g Gty Jlhae 93 (XNY=0) 515 (S158l 655500 o Aitun 25,8
3 93 ol 4 ladd laylne dizja gl o odlatul (ool (iled (bl jslate 4
odly oL (sla yiiSTy 5l aopd wia o oS wed o i luiidy Hlade LN ol

Obe ) Glaebl jlaie 5 385" by SouSs ohen 1 Y 5 X oMl dcgere lgicee

! Confidence



e Sl 5 5 5 e s B e e

250 Y el asgezme Jliay w365 ) 1) X pMol dsgares o ol 815

g 13l Y ol wlgi o X (gl (slo 28Ty &5 0SS (hgel p 1y ool S5

23 gugly e Qlse Y2 X g X ¥ ool 096 53 s oo Sl
il Qlsebl g latdy lp VLol ()95

Support (X—Y) = P(XNY)
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1-itemsets Support Frequent

1-itemset
11 3 (60%) N
12 3 (60%) \
13 2 (40%) -
14 5 (100%) \
15 4 (80%) \
16 3 (60%) \
17 1 (20%) -
18 1 (20%) -
19 1 (20%) -

110 2 (40%) -
111 1(20%) -
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2-itemsets Support Frequent

2-itemset
{11,12} 1 (20%) -
{11,14} 3 (60%) \
{11,15} 2 (40%) -
{11,16} 2 (40%) -
{12,14} 3 (60%) \
{12,15} 3 (60%) \
{12,16} 2 (40%) -
{14,15} 4 (80%) \
{14,16} 3 (60%) \

{1516} 2 (40%) -
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3-itemsets Support Frequent
3-itemset
{11,12,14} - -
{11,14,15} - -
{11,14,16} - -
{12,14,15} 3 (60%) \
{12,14,16} -
{14,15,16} - -
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? Buckets

* Direct

* Local
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Suffix Frequent Itemsets
15  {I5KI2,I5KI1,I15K12,11,15}
14 {l14KI12,14}
13 {I3KI12,I3KI1,13}{12,11,13}
11 {11KI12,11}
12 {12}
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ID Sex Age Blood Drug
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Male 20 Normal
Female 73 Normal
Male 37  High
Male 33 Low
Female 48  High
Male 29 Normal
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11 Female 26 Low
12 Male 54 High
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ID Age Income Job Computer

1 Old  Medium Student No
2 Middle High Teacher No
3 Old Low  Teacher No
4  Young Medium Teacher Yes
5 Young Low Teacher Yes
6
7
8
9
1

Old  Medium Student Yes
Middle Medium Student Yes
Young High Teacher No
Old High  Student No
0 Middle High Student No
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Domain(Age)={Old,Middle,Young}
Domain(Income)={High,Medium,Low}

Domain(Job)={Teacher,Student}
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Entropyage(D) = % x (—% LOQZ(%) —% LOQZ(%)) +
2 x(-2 Logu(2) - S Logz() +
2 (-5 Log)) - 2 Logi(2)) = 0.875
Entropyincome(D) = % x (—% Log 2(%) —% Log 2(%)) +
2 x (-5 Loga(2) > Loga( D) +
% X (—% Log 2(%) —% Logz(%)) =0.524
Entropyaos(D) = % x (—g Log 2(2) —g Log 2(%)) +
% x (_g Logz(g) —é Logz(é)) ~0.970
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InformationGain(Age)=0.970-0.875=0.095
InformationGain(Income)=0.970-0.524=0.446
InformationGain(Job)=0.970-0.970=0
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ID | Age Job | Computer

ID | Age Job | Computer
Old | Teacher No
Young | Teacher Jes

2 | Middle | Teacher No
Young | Teacher |  No
Old | Student No
10 | Middle | Student No

taa

L

ID | Age Job | Computer
Old | Student No

Young | Teacher Yes
Old | Student Tes

Middle | Student Jes

=

2ol ol cdn Ol b ol i po 5l Jols cd 3 V=Y S

Income
High ‘ Low
Medium
No Age Age
_ I
}“%EMN Young / \Dfa’
|
Yes Yes No Yes No

V=Y Jgdo> slaodls (slp ol ey Y=Y s



6}\503‘3 6\.&&.5&3 3 (..:.nh'u YYA

l2odld > 0990 (gaiged Vo 3l diged A (gl V=T IS )0 00 pany paeual CE )
oM db & Jae opl & coslods (905 sl s D) puss  uedS 5590l
eyl 2,5 )13 YES candils 15 Cumb o a5 Syem 40 el anlys NO Jolee
g dalgd VA=V b ply o] glas 5 g ol AV e=/A L ply Jde ol cdd
=S 3ly s (Age=Middle) Jluibo 3,8 s et yd ol &S 0S ang

L el o35 |y S e o)ls (INCOMe=Low)
oiles j (198 b by pd I (flacgeme SSTL (g |y V2V S prenal 283
CB gy Sy slro, 5 U ddyy 5l a8 canl (ol o i bl bog s oyl dlaad ol
Hd o LS 3130 el S50 sl |y by yd dsgesme () V- JSb g oo b
o=l 4 &S5 pl o)l el ol cls pl 10 g degezme pl 0 iled (glial sy

ool e i el L bg) Sl (B 53 &S sl el Bl

If Income=high Then No

If Income=medium and Age=young Then Yes
If Income=medium and Age=middle Then Yes
If Income=medium and Age=old Then No

If Income=low and Age=young Then Yes

If Income=Ilow and Age=old Then No
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Age Class

15
20
20
12
27
15
20
15

Age={12,15,20,27}

Age<l2, Age>12 Entropy=0.755
Age<l5, Age>15 Entropy=0.405
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9 Young True  True Fair Yes
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! Artificial Neural Networks
? Perceptron Multilayer
* Hidden Layer
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! Supervised
? Unsupervised
* Error Back Propagation Algorithm
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Distance({01,04},03)=Max{d(01,03),d(04,03)}=Max{5.1,5.0}=5.1

Distance({01,04},05)=Max{d(01,05),d(04,05)}=Max{3.1,3.0}=3.1

! Furthest Neighbor



6}\59)‘3 6&&,&3 K) ‘..;.hu.a Y\Y

S ol [, AV S 5 e ile
{01,0,} O, O3 Os
{01,0,}| O
0O, 4.1 0
O3 5.1 14 O
Os 3.1 14 20 0

Jsl gl yo el 5l g A5 a5l :AYY USG5
lrasses b O wiges lo wlis 4y bgyye a5 cowl V¥ dae 38 yuyilo 5
sl 95 b ey bz s alasd ol ) 3 Uy, Je sislas .canl O 5 O3
21y adged iz als e 2 4 Kl o yeNll wed LS ATl Sy eitd 99,
oS o pledl abgs S j0 As o pl o ]y diged dw wad Hl )8 Wy sddes SO

Caw o.xJ AVY Jg,w Jp ).u LS’LG«) ddl.u.\) Ly.u)JLo

{01,043 {0,03,0s}
{0,,0,4} 0
{0,050} | 5.1 0

@l sl o sl ) g i e ile ASVY S
ool g (S > obilosdl (sdibgs 3 sliael U winygSl wilon b alsya 3
1 S olael 45l 3 &l AV e S5 ke Jlte ol pSg)0 Slages g oo

Do daled Gglate cunl 0l dlir Hlages HUS (43508 je0 (g9

Liiged Z95 Ol (4 pae) alid (ke
P2l digel So e LS Al 93 e LS (gl skl 4 S5 (3g) 93 52
=890 4 S eld a0 93 Jgl gy 50 emdld Jl 8 Lol S |y a gt

) (2l o a8 )adols o y5)95 45 (Gleiged 93 pgd (g, »d g (wLid (p i) alold



iy (SXaa 4> :‘M" Jaaﬁ

0993 5% w25 L2l 1) i )o Sl oLl jlase dumlone b g loel ails
Jolgs salS Silio b 930 i 35 UPGMA oo sl o8 (,Silis
e S sl |y Canl 4l S5 4 (Blaie diged ya &S ()5 |y Indiges )

i3 o LS (253 4 ]) diue ol 05 sl

Distance(Ci,Cj) = 1 X Z Distance(Oi, Oj)

| Ci | X | Cj | 0ieCi,0jeCj
Distance(Ck,CiUGCj) =

G Distance(Cx, Ci) + Gl Distance(Ck, Cj)
ICIxIGi| ICilxIGil

(A JS5) w8 oo JUin 1) gy (ol 0905 ¥ (lee 15 liS (s sl 3929 45 3

O, O, O3 Oy
O, ] 0
O, 1 O
O;(11 2 O
O, 5 3 4 0

3o S pleal Jol galsyo 13 O2 5 O1 sladiges s pilo slgims 4 aag5 b
O4 503 sladsse & wi snlss axgie wund JSi5 |y 4lis o plo axsliy ol
{0304} 5 {0102} sas 55 cules 2 25 plal (g gl yo > ATl o0

Ol Olee alols (anulone (i )b el )3 jig w08 S S (0 41,8 AdoE G 5
] 0 obe ‘_s.,bb Sdbg> 9D

Distance({01,02},{03,0,})=(1/4)>(d(04,03)+ d(01,0,)
+d(0,,03)+d(0,,04)) =(1/4)x(11+5+2+3)=5.25

' Unweighted Pair Group Method using Arithmetic Averages
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' Weighted Pair Group Method using Arithmetic Averages
2 Unweighted Pair Group Method using the Centroids
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! Balanced Tree
? Branching Factor
* Thershold
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" Incremental Clustering
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