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‘1 Question-1

4

Prove that:
H(X,Y)=H(X)+ HY|X)

Do not assume independence of X and Y.

Solution

HX,Y) == pz,v)log:(p(z,y)) (1)

zeX yeY

Since variable independence cannot be assumed:

p(z,y) = p(x)p(ylz) (2)

Substituting from Equation 2 in Equation 1:

H(X,Y) == > p(@)p(ylz)loga (p(x)p(ylz))
z€X yeyY

HXY) == p@pylz)oglp) - Y Y pl@)pyle)log (p(ylc))
zeX yeyY zeX yeYy

HX)Y) == p@)loga(p(x)) > pule)— > p(@) > plylz)logs(p(ylz)) (3)
reX yeY zeX yeY

Now:

H(X) = - p(x)logs(p(z))

z€X
H(Y|X)=— Y p(x) Y plylz)loga(p(ylx))
zeX yeyY

and:

> plylz) =1

yeY

Substituting values in Equation 3:

< H(X,Y) = H(X) + H(Y|X)
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2. Questtion-2

Discretize the following decision tables:

Cases Attributes Decision
Length Height Width Weight Quality

1 4.7 1.8 1.7 1.7 high

2 4.5 1.4 1.8 0.9 high

3 4.7 1.8 1.9 1.3 high

4 4.5 1.8 1.7 1.3 medium
5 4.3 1.6 1.9 1.7 medium
6 4.3 14 1.7 0.9 low

7 4.5 1.6 1.9 0.9 very-low
8 4.5 1.4 1.8 1.3 very-low

Table 1 Dataset

Solution:

{A} = {{1},{2}, {3}, {4}, {5}, {6}, {7}, {8}}
{d}* = {{17 2, 3}? {47 5}a {6}? {71 8}}
{A}" <{d}*

» Dataset is consistent!

Part-(a) - Dominant Attribute Approach

Trying Length:

Cases(5,6) = (medium, low)
Cases(2,4,7,8) = (high, medium, very — low, very — low)
Cases(1,3) = (high, high)
4.1

. 2.1 1 1 2 2 2
>H (Quality|Length) = _5(5l092(§))2 — §(Zl092(1)2 + Zlng(Z)) - 5(0)

=1
Trying Height:

Cases(2,6,8) = (high, low,very — low)
Cases(5,7) = (medium, very — low)
Cases(1, 3,4) = (high, high, medium)
3

H(Quality| Height) = —g(%logz(%)ﬁ — %(—1) - —(%logz(g) + %logz(%))

8
=1.189
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Trying Width:
Cases(1,4,6)) = (high, medium, low)
Cases(2,8) = (high,very — low)
Cases(3,5,7) = (high, medium, very — low)
3

H(Quality|Widih) = ~3 (51092(3))3 ~ (1) ~ 2 (+loga(3))3

=1.439
Trying Weight:

Cases(2,6,7) = (high, low, very — low)
Cases(3,4,8) = (high, medium, very — low)
Cases(1,5) = (high, medium)
. . 3.1 1 3,1 1 2
H(Quality|Weight) = (31092 (3))3 — S (boga(1)3 - 2(-1)

83
= 1.439

Dominant Attribute: Length
Cutpoints for Length: 4.4, 4.6

Trying Lengthy 4:

Lengthys_4.4 = Cases(5,6) = (medium, low)
Lengthy.a—4.7 = Cases(1,2,3,4,7,8) = (high, high, high, medium, very — low, very — low)

. 2 6 3 3 1 1 2 2
H(Quality|Lengthy 4) = —g(—l) - g(glog2(g) + glogg(é-) + glogg(g))
=1.344
Trying Lengthy g:

Lengthy 346 = Cases(2,4,5,6,7,8) = (high, medium, medium, low, very — low, very — low)
Lengths —a.7 = Cases(1,3) = (high, high)

H(Quality|Lengthas) = -g((élogz(é)ﬂ + (glogg(g))Z) - %(0)
=1.439

Cutpoint 4.4 is better for Length.
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Case Attributes  Decision
s Length Quality
5 43-44 medium
6 43-44 low
1 4.4 - 4.7 high
2 44-47 high
4 44-47 high
4 4.4 -4.7 medium
7 44-4.7 very-low
8 4.4 -4.7 very-low
Table 2 Discretized Dataset with Lengths. 4
{49} = {{5,6},{1,2,3,4,7,8}}
{d}* ={{1,2,3},{4,5},{6},{7,8}}
{4}y £ {a}”
> Dataset is not consistent.
Cases Attributes Decision
Length Height Width Weight Quality
5 4.3 1.6 1.9 1.7 medium
6 4.3 14 1.7 0.9 low

¥ Table 3 Incosistent Cases after Discretization of Lengtha 4

Dominant Attribute: Height

Cutpoints for Height: 1.5

Cases Attributes Decision
Length Height Quality

5 43-44 1.5-1.9 medium
6 43-44 1.4-1.5 low

2 4.4 - 4.7 1.4-1.5 high

8 4.4 - 4.7 1.4-1.5 very-low
1 4.4-4.7 1.5-1.9 high

3 44-47 1.5-1.9 high

4 44-47 1.5-1.9 medium
7 44-47 1.5-1.9 very-low

Table 4 Discretized Dataset with Lengths.4 and Height; s
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{Ad}* = {{5}3 {6}a {21 8}’ {11 3,4, 7}}
{d}* = {{1’ 2,3}, {4’ 5}7 {G}v {77 8}}
{4} £ {a}"

> Dataset is not consistent.

Casos Attributes Decision
Length Height Width Weight Quality
2 4.5 1.4 1.8 0.9 high
8 4.5 14 1.8 1.3 very-low
¥¥ Table 5 Inconsistent Cases after Discretization of Length and Height
Dominant Attribute: Weight
Cutpoints for Weight: 1.1
Attributes Decision
Cases - : -
Length Height Weight Quality
5 43-44 1.5-1.9 1.1-1.7 medium
6 43-44 1.4-1.5 0.9-1.1 low
2 4.4-47 1.4-1.5 0.9-1.1 high
8 44-47 1.4-1.5 1.1-1.7 very-low
1 4.4-47 1.5-1.9 1.1-1.7 high
3 4.4-47 1.5-1.9 1.1-1.7 high
4 4.4-47 1.5-1.9 1.1-1.7 medium
7 4.4 -4.7 1.5-1.9 0.9-1.1 very-low

Table 6 Discretized Dataset with Lengtha s, Height1 s and Weight; 1

{Ad}* = {{5}’ {6}7 {2}’ {B}a {11 3’4}a {7}}
{d}* = {{L 2, 3}7 {4: 5}7 {6}’ {7’ 8}}
{Ay £ {a}*

> Dataset is not consistent.



Cases Attributes Decision
Length Height Width ‘Weight Quality
1 4.7 1.8 1.7 1.7 high
3 4.7 1.8 1.9 1.3 high
4 4.5 1.8 1.7 1.3 medium
Table 7 Inconsistent Cases after Discretization of Length, Height and Weight
Dominant Attribute: Length
Cutpoints for Length: 4.6
Attributes Decision
Cases - p -
Length Height Weight Quality
6 4.3-44 1.4-1.5 0.9-1.1 low
5 4.3-44 1.5-1.9 1.1-1.7 medium
2 44-46 1.4-1.5 0.9-1.1 high
8 44-46 14-1.5 1.1-1.7 very-low
4 44-46 1.5-1.9 1.1-1.7 medium
7 4.4-46 1.5-1.9 0.9-1.1 very-low
1 4.6 - 4.7 1.5-1.9 1.1-1.7 high
3 4.6 -4.7 1.5-1.9 1.1-1.7 high

Table 8 Discretized Dataset with Lengths 4,4.6, Height, s and Weighti 1

{Ad}* = {{5}’ {6}’ {2}1 {S}a {173}, {4}’ {7}}
{d}* = {{11 2,3}, {4v 5}, {6}, {7’ 8}}
{A}y <{a}"

» Dataset is consistent.
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Merging Redundant Cutpoints: In the discretized dataset, there are following cutpoints:
Length: 4.4, 4.6

== Height: 1.5
e Weight: 1.1

Try Eliminating Length, 4:

Cases Attributes Decision
Length Height Weight Quality

2 43-46 1.4-1.5 0.9-1.1 high

6 4.3-4.6 14-15 0.9-1.1 low

8 4.3-4.6 1.4-1.5 1.1-1.7 very-low

5 43-46 1.5-1.9 1.1-1.7 medium

4 43-46 1.5-1.9 1.1-1.7 medium

7 43-46 1.5-1.9 0.9-1.1 very-low

1 4.6 -4.7 1.5-1.9 1.1-1.7 high

3 4.6 -4.7 1.5-1.9 1.1-1.7 high

£. Table 9 Discretized Dataset after Eliminating Lengtha s

{Ad}* = {{5) 4}1 {21 6}7 {8}7 {17 3}7 {7}}
{d}* = {{17 2, 3}7 {47 5}7 {6}1 {77 8}}

{A} £ {a}*

> Dataset is inconsistent. Hence Length, 4 cannot be eliminated.

Try Eliminating Lengthyg:

Cases Attributes Decision
Length Height Weight Quality

6 43-44 1.4-1.5 0.9-1.1 low

5 4.3-44 1.5-1.9 1.1-1.7 medium
2 44-47 1415 0.9-1.1 high

8 4.4 - 4.7 1.4-1.5 1.1-1.7 very-low
7 4.4-47 1.5-1.9 0.9-1.1 very-low
1 4.4 -47 1.5-1.9 1.1-1.7 high

3 4.4 -47 1.5-1.9 1.1-1.7 high

4 4.4-47 1.5-1.9 1.1-1.7 medium

Table 10 Discretized Dataset after Eliminating Lengthy. ¢

{Ad}* = {{5}$ {2}3 6}7 {8}’ {17 374}’ {7}}
{d}* = {{17 273}: {4, 5}’ {6}7 {7) 8}}

{AY £{a}*

> Dataset is inconsistent. Hence Length, ¢ cannot be eliminated.
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Try Eliminating Height 5:

Cases Attributes Decision
Length Height ‘Weight Quality

6 43-44 1.4-1.9 0.9-1.1 low
5 43-4.4 1.4-1.9 1.1-1.7 medium
2 44-46 1.4-1.9 0.9-1.1 high
7 4.4 -4.6 1.4-1.9 0.9-1.1 very-low
4 44-46 1.4-1.9 1.1-1.7 medium
8 44-4.6 1.4-1.9 1.1-1.7 very-low
1 46-47 1.4-1.9 1.1-1.7 high
3 46 -47 1.4-1.9 1.1-1.7 high

Table 11 Discretized Dataset after Eliminating Height; s

{Ad}* = {{5}’ {6}’ {2: 7}7 {47 8}7 {17 3}}

{d}* = {{17 2, 3}7 {4’ 5}1 {6}) {77 8}}
{A}y £ {d}
> Dataset is inconsistent. Hence Heighty s cannot be eliminated.
Try Eliminating Weight 1:
Attributes Decision
Cases - ; -
Length Height Weight Quality

6 43-44 1.4-15 0.9-1.7 low
5 4.3-44 1.5-1.9 0.9-1.7 medium
2 44-46 1.4-1.5 0.9-1.7 high
8 4.4-4.6 1.4-1.5 0.9-1.7 very-low
4 44-46 1.5-1.9 0.9-1.7 medium
7 4.4-46 1.5-1.9 0.9-1.7 very-low
1 46 -4.7 1.5-1.9 0.9-1.7 high
3 4.6 -4.7 1.5-1.9 0.9-1.7 high

[ Table 12 Discretized Dataset after Eliminating Weight 1

{A%} = {{5},{6},{2,8},{4,7},{1,3}}
{d}* = {{17 2, 3}a {47 5}’ {6}7 {77 8}}

{AY £ {d}y

> Dataset is inconsistent. Hence Weighty ;1 cannot be eliminated.

» None of the cutpoints can be eliminated!
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Part-(b) - Multiple Scanning Approach

Cases Attributes Decision
Length Height Width Weight Quality

1 4.7 1.8 1.7 1.7 high

2 45 1.4 18 0.9 high

3 4.7 1.8 1.9 1.3 high

4 4.5 1.8 1.7 1.3 medium
5 43 1.6 1.9 1.7 medium
6 4.3 14 1.7 0.9 low

7 4.5 1.6 1.9 0.9 very-low
8 4.5 14 1.8 1.3 very-low

Table 13 Dataset

Discretize Length:
Cutpoints for Length: 4.4, 4.6

Trying Lengthy 4:
Lengthas—a.4 = Cases(5,6) = (medium, low)
Lengthy s 47 = Cases(1,2,3,4,7,8) = (high, high, high, medium, very — low, very — low)

. 2 6 3 3 1 1 2 2
H(Quality|Lengthy.4) = —g(=1) — 5(Glogz(g) + glog(g) + glog(%))
=1.344

Trying Length, g:
Lengthy 346 = Cases(2,4,5,6,7,8) = (high, medium, medium, low, very — low, very — low)
Lengthsg_4.7 = Cases(1,3) = (high, high)

H(Quality|Lengthas) = —3 (51002(5)2 + (31og:(2))2) — 5(0)
= 1.439

> Cutpoint 4.4 is better for Length.

Discretize Height:
Cutpoints for Height: 1.5, 1.7

Trying Height, 5:

Heighty 415 = Cases(2,6,8) = (high, low,very — low)
Heighty 518 = Cases(1,3,4,5,7) = (high, high, medium, medium, very — low)

. . 3 1 5.4 2 1 1
H(Quality|Heighty 5) = —g(logz-?:) - g(glogg(g) + glogz(g))

= 1.545
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Trying Heighty 7:
Heighti.4—1.7 = Cases(2,5,6,7,8) = (high, medium, low, very — low, very — low)
Heighty 718 = C’ases(l 3, 4) = (high high medium)

H(Quality|Heighty 5) = — logz( 2+ logz( )) ( logz +§l092(§))

8(5
= 1.545
> Both cutpoints for Height are equivalent. Picking Height; s.
Discretize Width:
Cutpoints for Width: 1.75, 1.85
Trying Width; 75:
Widthy 7—1.75 = Cases(1,4,6) = (high, medium, low)
Widthy 7519 = Cases(2,3,5,7,8) = (high h'igh medium, very — low, very — low)
. . 3 1 5.4
H(Quality|Widthy 75) = ——g(logzg) - g( loga(< )+ l092( ))
= 1.545
Trying Width, gs5:
Widthy 7—1.85 = Cases(1,2,4, 6,8) = (high, high, medium, low, very — low)
Width; gs—1.9 = Cases(3,5,7) = (high, medium, very — low)
. . 5,2 2 3 1 3 1
H(Qualzty|W1,dth1,g5) = —g(glogz(g) + glogz(g)) - —8-(l092 g)
=1.796
> Cutpoint 1.75 is better for Width.
Discretize Weight:
Cutpoints for Weight: 1.1, 1.5
Trying Weighty.1:
Weightog—1.1 = Cases(2,6,7) = (high, low,very — low)
Weight(1.1 — 1.7) = Cases(1, 3,4, 5, 8) = (high, high, medium, medium, very — low)
3 1
H(Quality|Weight; 1) = —-g(logzé-)
= 1.545

2 (gloga(2) + 5lona(3))
Trying Weighty 5:
Weightog—1.5 = Cases(2,3,4,6,7,8) = (high, high, medium, low, very — low, very — low)
Weight(1.5 — 1.7) = Cases(1, 5) = (high medium)
H(Quality| Weight,.s) = —2 (1) — ¢ (sloga(2) + 2loga(g))
—1.689
> Cutpoint 1.1 is better for Weight.
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Discretized Dataset after First Scan: In the discretized dataset, there are following

cutpoints:

= Length: 4.4

= Height: 1.5

e Width: 1.75

= Weight: 1.1
Cases Attributes Decision

Length Height Width Weight Quality

6 4.3-4.4 1.4-1.5 1.7-1.75 0.9-1.1 low
5 4.3-44 1.5-1.8 1.75-1.9 1.1-1.7 medium
2 4.4-47 1.4-15 1.75-1.9 0.9-1.1 high
8 4.4-4.7 1.4-1.5 1.75-1.9 1.1-1.7 very-low
1 4.4-47 1.5-1.8 1.7-1.75 1.1-1.7 high

4 4.4-4.7 1.5-1.8 1.7-1.75 1.1-1.7 medium
3 4.4-47 1.5-1.8 1.75-1.9 1.1-1.7 high
7 4.4-4.7 1.5-1.8 1.75-1.9 0.9-1.1 very-low

Table 14 Discretized Dataset after First Scan

{47} = {{1,4},{2}, {3}, {5}, {6}. {7}, {8}}

{d}* = {1) 2, 3}) {47 5}1 {6}> {7: 8}}

{A%} £ {d)*

L(A) =

> Dataset is inconsistent!

2ri+i+2 6

8

8
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C Attributes Decision
ases Length Height Width Weight Quality

1 4.7 1.8 1.7 1.7 high

4 4.5 1.8 1.7 1.3 medium
Table 15 Conflicting Cases after First Scan

> Additional Cutpoint: Length,g

C Attributes Decision
e Length Height Width Weight Quality

6 4.3-4.4 1.4-1.5 1.7-1.75 0.9-1.1 low

5 4.3-4.4 1.5-1.8 1.75-1.9 1.1-1.7 medium

2 4.4-4.6 1.4-1.5 1.75-1.9 0.9-1.1 high

8 4.4-4.6 1.4-1.5 1.75-1.9 1.1-1.7 very-low

4 4.4-4.6 1.5-1.8 1.7-1.75 1.1-1.7 medium

7 4.4-46 1.5-1.8 1.75-1.9 0.9-1.1 very-low

1 4.6-4.7 1.5-1.8 1.7-1.75 1.1-1.7 high

3 4.6-4.7 1.5-1.8 1.75-1.9 1.1-1.7 high

Table 16 Discretized Dataset

{A%) = {{1},{2}, {3}, {4}, {5}, {6}, {7}, {8}}
{d}* = {11 2,3}, {4,5}, {6}: {7, 8}}
{A%} < {ay*
3+2+1+42 _ 8

Ay == =5~

» Dataset is consistent!
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Merging Redundant Cutpoints: In the discretized dataset, there are following cutpoints:

m  Length: 4.4, 4.6
== Height: 1.5
= Width: 1.75
ws  Weight: 1.1

Try Eliminating Lengthy 4:

Cases Attributes Decision
Length Height Width Weight Quality

6 4.3-4.6 1.4-1.5 1.7-1.75 0.9-1.1 low

2 4.3-4.6 1.4-1.5 1.75-1.9 0.9-1.1 high

8 4.3-4.6 1.4-1.5 1.75-1.9 1.1-1.7 very-low
4 4.3-4.6 1.5-1.8 1.7-1.75 1.1-1.7 medium
7 4.3-4.6 1.5-1.8 1.75-1.9 0.9-1.1 very-low
5 4.3-4.6 1.5-1.8 1.75-1.9 1.1-1.7 medium
1 4.6-4.7 1.5-1.8 1.7-1.75 1.1-1.7 high

3 4.6-4.7 1.5-1.8 1.75-1.9 1.1-1.7 high

Table 17 Discretized Dataset after Eliminating Lengthy. 4

{47} = {{1}, {2}, {3}, {4}, {5}, {6}. {7}, {8}}

{d}* = {17 2, 3}’ {47 5}’ {6}, {7’ 8}}

{a?}y < {ay

» Dataset is consistent. Hence Lengthy 4 can be eliminated!
> Lengths e cannot be eliminated since it was added in the last step of discretization to

distinguish between cases 1 and 4.

Try Eliminating Height; s:

Attributes Decision
Cases Length Height Width Weight Quality
6 4.3-4.6 1415 1.7-1.75 0.9-1.1 low
4 4346 1418 1.7-1.75 1.1-1.7 medium
2 4.3-4.6 1.4-1.5 1.75-1.9 0911 high
7 4.3-4.6 1.41.8 1.75-1.9 0.9-1.1 very-low
5 4.3-4.6 1.41.8 1.75-1.9 1.1-1.7 medium
8 4.3-46 1.4-15 1.75-1.9 1.1-1.7 very-low
1 4647 1.41.8 1.7-1.75 1.1-1.7 high
3 4.6-4.7 1.4-1.8 1.75-1.9 1.1-1.7 high

Table 18 Discretized Dataset after Eliminating Height, 5
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{A%) = ({1}, {2, 7}, {3}, {4}, {5, 8}, {6}}
{d}* = {17 2, 3}7 {4) 5}7 {6}1 {7’ 8}}
{A%} £ {ay*

> Height; 5 cannot be eliminated.
Try Eliminating Width, 75:

Attributes Decision
ases Length Height Width Weight Quality
6 4.3-4.6 1.4-15 1.7-1.9 0.9-1.1 low
2 4.3-4.6 1.4-1.5 1.7-1.9 0.9-1.1 high
8 4.3-4.6 1.4-1.5 1.7-1.9 1.1-1.7 very-low
7 4.3-4.6 1.5-1.8 1.7-1.9 0.9-1.1 very-low
4 4.3-4.6 1.5-1.8 1.7-1.9 1.1-1.7 medium
5 4.3-4.6 1.5-1.8 1.7-1.9 1.1-1.7 medium
1 4.6-4.7 1.5-1.8 1.7-1.9 1.1-1.7 high
3 4.6-4.7 1.5-1.8 1.7-1.9 1.1-1.7 high

B Table 19 Discretized Dataset after Eliminating Width 75

{Ad}* = {{1’ 3]’? {2’ 6}7 {4, 5}’ {7}? {8}}
{d}* = {11 2, 3}’ {47 5},{6},{7, 8}}
{A%}y £ {a}

> Width1.75 cannot be eliminated.
Try Eliminating Weightl.1:

Attributes Decision
Cases Length Height Width Weight Quality
6 4.3-4.6 1.4-1.5 1.7-1.75 0.9-1.7 low
2 4.3-4.6 1415 1.75-1.9 0.9-1.7 high
8 4.3-4.6 1.4-1.5 1.75-1.9 0.9-1.7 very-low
4 4.3-4.6 1.5-1.8 1.7-1.75 0.9-1.7 medium
7 4.3-4.6 1.5-1.8 1.75-1.9 0.9-1.7 very-low
5 4.3-4.6 1.5-1.8 1.75-1.9 0.9-1.7 medium
1 4.6-4.7 1.5-1.8 1.7-1.75 0.9-1.7 high
3 4.6-4.7 1.5-1.8 1.75-1.9 0.9-1.7 high

Table 20 Discretized Dataset after Eliminating Weight; 1
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{Ad}* = {{1}’ {Za 8}1 {3}7 {4}’ {5? 7}> {6}}

{d}* = {la 2, 3}7 {4’ 5}’ {6}7 {7= 8}}

{4y £ {ay*

> Weightl.1 cannot be eliminated.

Final Discretized Dataset:

Attributes Decision
Cases Length Height Width Weight Quality
1 4.6-4.7 1.5-1.8 1.7-1.75 1.1-1.7 high
2 4.3-4.6 1.4-1.5 1.75-1.9 0.9-1.1 high
3 4.6-4.7 1.5-1.8 1.75-1.9 1.1-1.7 high
4 4.3-4.6 1.5-1.8 1.7-1.75 1.1-1.7 medium
5 4.3-4.6 1.5-1.8 1.75-1.9 1.1-1.7 medium
6 4.3-4.6 1.4-1.5 1.7-1.75 0.9-1.1 low
7 4.3-4.6 1.5-1.8 1.75-1.9 0.9-1.1 very-low
8 4.3-4.6 14-1.5 1.75-1.9 1.1-1.7 very-low

Table 21 Final Discretized Dataset
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Part-(c): Globalized Equal Frequency per Interval Approach

First of all, we discretize the dataset with k = 2:

Cases Attributes Decision
Length Height Width Weight Quality

1 4.6-4.7 1.7-1.8 1.7-1.85 1.1-1.7 high

2 4.3-4.6 14-1.7 1.7-1.85 0.9-1.1 high

3 4.6-4.7 1.7-1.8 1.85-1.9 1.1-1.7 high

4 4.3-4.6 1.7-1.8 1.7-1.85 1.1-1.7 medium

5 4.346 1.4-1.7 1.85-1.9 1.1-1.7 medium

6 4.346 1.4-1.7 1.7-1.85 0.9-1.1 low

7 4.3-46 1.4-1.7 1.85-1.9 0.9-1.1 very-low

8 4346 1.4-1.7 1.7-1.85 1.1-1.7 very-low

i Table 22 Dataset Discretized via Equal Frequency per Interval (k = 2)

Level of Consistency:

{Ad}* = {{1}) {27 6}’ {3}$ {4}1 {5}’ {7}7 {8}}
{d}* = {{1’ 2, 3}7 {41 5}, {6}7 {77 8}}
_ 24242 _ 6

——=-<1
L(A) 3 g <

> Dataset is not consistent.

Average Block Entropy of Length?:

{Length?}* = {{2,4,5,6,7,8},{1,3}}
8(—5loga(3) — 2loga(3)) + £(0)

M (Length®) = ;

=0.720

Average Block Entropy of Height®:

{Height"}* = {{2,5,6,7,8},{1,3,4}}
§(—3loga(3) — Bloga(2)) + 3(—3loga(3) ~ 3loga(3))
2

M (Height®) =
= 0.773
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Average Block Entropy of Width®:

{Width?}* = {{1,2,4,6,8},{3,5,7}}
2(—2loga(2) — 3loga(3)) + 3(—log2(3))
2

&

M(Width?) =
= 0.898

Average Block Entropy of Weight?:

{Weight®}* = {{2,6,7},{1,3,4,5,8}}
& (—$loga(3) — tlogz(3)) + ¥(—loga(3))

M (Weight?) = 2
=0.773
Worst Attribute: Width
Cases Attributes Decision
Length Height Width Weight Quality
1 4.6-4.7 1.7-1.8 1.7-1.75 1.1-1.7 high
2 4.34.6 1.4-1.7 1.75-1.85 0.9-1.1 high
3 4.6-4.7 1.7-1.8 1.85-1.9 1.1-1.7 high
4 4.3-4.6 1.7-1.8 1.7-1.75 1.1-1.7 medium
5 4.3-4.6 1.4-1.7 1.85-1.9 1.1-1.7 medium
6 4.3-4.6 1.4-1.7 1.7-1.75 0.9-1.1 low
7 4.3-4.6 1.4-1.7 1.85-1.9 0.9-1.1 very-low
8 4.3-4.6 1.4-1.7 1.75-1.85 1.1-1.7 very-low

¥ Table 23 Further Discretized Dataset with & = 3 for Width

Level of Consistency:

{47} = {{13, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
{d}* = {{1’ 2, 3}’ {4, 5}, {6}, {7, 8}}
SPOEEE EESET I

> Dataset is consistent!
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Merging Redundant Cutpoints:
The dataset has the following cutpoints:

= Length: 4.6

== Height: 1.7

w  Width: 1.75, 1.85

w Weight: 1.1
Cases Attributes Decision

Length Height Width Weight Quality

6 4.3-4.6 1.4-1.7 1.7-1.75 0.9-1.1 low
2 4.3-4.6 1.4-1.7 1.75-1.85 0.9-11 high
8 4.3-4.6 14-1.7 1.75-1.85 1.1-1.7 very-low
7 4.3-4.6 1.4-1.7 1.85-1.9 0.9-1.1 very-low
5 4.3-4.6 1.4-1.7 1.85-1.9 1.1-1.7 medium
4 4.3-4.6 1.7-1.8 1.7-1.75 1.1-1.7 medium
1 4.6-4.7 1.7-1.8 1.7-1.75 1.1-1.7 high
3 4.6-4.7 1.7-1.8 1.85-1.9 1.1-1.7 high

Table 24 Discretized Dataset with Cutpoints
Try Eliminating Lengthyg:

{A% = {{1,4},{2}, {3}, {5}, {6}. {7}, {8}}
{d}* = {{1’ 2, 3}7 {4’ 5}’ {6}7 {71 8}}

2+1 1+2 6
L(A) = + +8++ =§<1

> Dataset is not consistent. Hence Length, ¢ cannot be eliminated.

Try Eliminating Height, 7:

{A?y = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

{d}" = {{1,2,3}, {4,5}, {6}, {7,8}}
L(A) = w _ g -1

» Dataset is consistent. Hence Height; 7 cann be eliminated!
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Cases Attributes Decision
Length Width Weight Quality

6 4.3-4.6 1.7-1.75 0.9-1.1 low

4 4.3-4.6 1.7-1.75 1.1-1.7 medium

2 4.3-4.6 1.75-1.85 0.9-1.1 high

8 4.3-4.6 1.75-1.85 1.1-1.7 very-low

7 4.3-4.6 1.85-1.9 0.9-1.1 very-low

5 4.3-4.6 1.85-1.9 1.1-1.7 medium

1 4.6-4.7 1.7-1.75 1.1-1.7 high

3 4.6-4.7 1.85-1.9 1.1-1.7 high

Table 25 Discretized Dataset with Cutpoints after Eliminating Heighti 7

Try Eliminating Width, 75:

{47} = {{1},{2,6}, {3}, {4}, {5}. {7}, {8}}

{d}* = {{1,2,3},{4,5},{6},1{7, 8}}
Ly =21242 2oy

> Dataset is inconsistent. Hence Width, 75 cannnot be eliminated.

Try Eliminating Width; gs:

{A%} = {{1},{2,7}, {3}, {4}. {5, 8}}

{d}* = {{1,2,3},{4,5},{6},{7,8}}
Ly =2 o<

> Dataset is inconsistent. Hence Width, g5 cannnot be eliminated.

Try Eliminating Weight; 1:

{Ad}* = {{1}7 {2’ 8}’ {3}: {47 6}7 {53 7}}

{d}* = {{17 2, 3}’ {4’ 5}a {6}7 {77 8}}
LA)=2=7<1

> Dataset is inconsistent. Hence Weight, ; cannnot be eliminated.
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Final Discretized Dataset:

= Length: 4.6
= Width: 1.75, 1.85
= Weight: 1.1
Attributes Decision
Cases - - -
Length Width Weight Quality
1 4.6-4.7 1.7-1.75 1.1-1.7 high
2 4.3-4.6 1.75-1.85 0.9-1.1 high
3 4.6-4.7 1.85-1.9 1.1-1.7 high
4 4.3-4.6 1.7-1.75 1.1-1.7 medium
5 4.3-4.6 1.85-1.9 1.1-1.7 medium
6 4.3-4.6 1.7-1.75 0.9-1.1 low
7 4.3-4.6 1.85-1.9 0.9-11 very-low
8 4.3-4.6 1.75-1.85 1.1-1.7 very-low

Table 26 Final Discretized Dataset



