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Types of data sets

¥ Record

Pl Data Matrix
Bl Document Data
Pl Transaction Data

¥ Graph

Pl World Wide Web
Pl Molecular Structures

¥ Ordered

Pl Spatial Data

Bl Temporal Data

Bl Sequential Data

Bl Genetic Sequence Data



Record Data

¥ Data that consists of a collection of records, each of which consists
of a fixed set of attributes

Tid Refund Marital Taxable

Status Income Cheat

1 |Yes Single 125K No
2 |No Married |100K No
3 |No Single 70K No
4 |Yes Married |120K No
5 |No Divorced |95K Yes
6 |[No Married |60K No
7 |Yes Divorced 220K No
8 [No Single 85K Yes
9 |No Married |75K No
10 [No Single 90K Yes




Data Matrix

¥ If data objects have the same fixed set of numeric attributes, then the
data objects can be thought of as points in a multi-dimensional
space, where each dimension represents a distinct attribute

¥ Such data set can be represented by an m by n matrix , where there
are m rows , one for each object, and n columns , one for each

attribute

Projection Projection Distance Thickness
of x Load of y load

10.23 5.27
12.65 6.25




Document Data

¥ Each document becomes a term' vector,
Pl each term is a component (attribute) of the vector,

Bl the value of each component is the number of times the corresponding term
occurs in the document.

— ] (7)) (@] _ = %
S 8 (<2 8|8 |8 |=2/8|3|¢
3 % - D D - c g
Document 1 3 0 5 0 2 6 0] 2 0 2
Document 2 0 7 0 2 1 0 0 3 0 0
Document 3 0 1 0 0 1 2 2 0 3 0




Transaction Data

¥ A special type of record data, where
Pl each record (transaction) involves a set of items.

Bl For example, consider a grocery store. The set of products
purchased by a customer during one shopping trip constitute a
transaction, while the individual products that were purchased are

the items.
TID ltems
1 Bread, Coke, Milk
2 Beer, Bread
3 Beer, Coke, Diaper, Milk
4 Beer, Bread, Diaper, Milk
5 Coke, Diaper, Milk




Graph Data

¥ Examples: Generic graph and HTML Links

<a href="papers/papers.html#bbbb">

Data Mining </a>

<li>

<a href="papers/papers.html#aaaa">

Graph Partitioning </a>

<li>

<a href="papers/papers.html#aaaa">

Parallel Solution of Sparse Linear System of Equations </a>
<li>

<a href="papers/papers.html#ffff">

N-Body Computation and Dense Linear System Solvers




Chemical Data

¥ Benzene Molecule: C;H,



Ordered Data

¥ Sequences of transactions
¥Mtems/Events

|

(AB) (D) (CE)

(BD) (C) (E)

\( C D) (B) (AE)
Y

¥An element of
the sequence




Ordered Data

¥ Genomic sequence data

GGTTCCGCCTTCAGCCCCGCGCC
CGCAGGGCCCGCCCCGCGCCGTC
GAGAAGGGCCCGCCTGGCGGGCG
GGGGGAGGCGGGGCCGCCCGAGC
CCAACCGAGTCCGACCAGGTGCC
CCCTCTGCTCGGCCTAGACCTGA
GCTCATTAGGCGGCAGCGGACAG
GCCAAGTAGAACACGCGAAGCGC
TGGGCTGCCTGCTGCGACCAGGG



Ordered Data

¥ Spatio-Temporal Data

Average Monthly
Temperature of
land and ocean

s
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CID height |weight |income
1 151-171 |60-80 >30

2 171-180 |60-80 20-25
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e Weight distribution
[\

12 / \ -60 - 58 kg
2 \ *59-67 kg
59 \ -5 68 kg
g ¢ —
L 4

2

O [ [ [ [ [ I

50 52 54 56 58 60 62 64 66 68 70 72 74
weight
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Bar |Beer |Price
A Bud 100
A Becks |120
C Bud 110
D Bud 130
D Becks [150
E Becks |140
E Bud 120
F Bud 110
G Bud 130
H Bud 125
H Becks |160
I Bud 135
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p and g are the attribute values for two data objects.

Attribute Dissimilarity Similarity
Type
O 'f — ]_ .f f—
Nominal d = 1 p=d s = 1 b=
1 ifp#gq 0 ifp#gq
d — P4
n—1 B
Ordinal (values mapped to integers 0 ton—1, | s =1 J—sz —
where n is the number of values)
Interval or Ratio | d = |p — q| s =—d, s = HLd or
s—1— d—min_d

Table 5.1. Similarity and dissimilarity for simple attributes
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3 _
point X y
1
2P " " ol 0 2
1 - o °® p2 2 0
02 p3 3 1
O ' I I I | p4 5 1
0 2 3 4 5 6
pl p2 p3 p4

pl 0 2.828 3.162 5.099

p2 2.828 0 1.414 3.162

p3 3.162 1.414 0 2

p4 5.099 3.162 2 0

Distance Matrix
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Categorical insufficient sufficient good very good | excellent
pl 0 0 1 0 0
p2 0 0 1 0 0
p3 1 0 0 0 0
p4 0 1 0 0 0
item bread butter milk apple tooth-past
pl 1 1 0 1 O]
p2 0 0 1 1 1
p3 1 1 1 0Ol 0O}
p 1 0| 1 1 0|
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Document 2 0 7 0 2 1 0 3 0 0
Document 3 0 1 0 0 1 2 0 3 0
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