Contact me in order to access the whole complete document.
WhatsApp: https://wa.me/message/2H3BV2L5TTSUF1 Telegram: https://t.me/solutionmanual

Data Mining: Theories, Algorithms, and Examples

SOLUTION MANUAL

Chapter 2

Exercise 2.1

Equation 2.25 is used to estimate the parameters of the linear regression model in equation 2.23

or 2.24:
Vi = BoXio + Bixiqs + -+ Prxip + & (2.23)
y=xB+¢ (2.24)
yl 1 xl,l ot xljp )80 81
Yn 1 Xn1 " Xpy By En
B = (x'x)"*(x'y) (2.25)

For the linear regression model in this exercise:

yi = Bo +,81\/7i+€i1

we define:

Xi1 = \/Z = \/ Launch Temperature
y; = Number of O — rings with stress.

Using the data set in Table 2.1, we have:
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B=xx)"(xy) = [191_59 1600 [54’.740]

1699 —2.031] 7 8.27
~1-2.03 0.24”54.40] ~ 1-0.96/

yi = Bo + Pryfxi + & = 8.27 — 0.96,/x;.
SSE is computed using Equation 2.6:
. A A 2
SSE = Y1 (i — 9% =X, (yi — Bo — Pixi)”
Launch Number of O-rings b2

Temperature  with Stress
Instance

Xi Yi

1 66 0 0.47

i — 371)2

58.57
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19 76 0 -0.10 77.73

20 79 0 -0.26 83.74
21 75 0 -0.04 75.76
22 76 0 -0.10 77.74
23 58 1 0.96 4431
SSE = 1508.63
Exercise 2.2

Equations 2.11 and 2.12 are used to estimate the parameters of the linear regression model in

equation 2.1:

Yi=PBo+ Br1xi +&

ﬁ _ i (=B yi—5) _ n Y, xyi— (T, %) (Z vi)

1 n 2 2
Zi=1(x1 x) n2?=1xi2_(2?=1xi)

po = %(Z?:ﬂ’i — P Y x) =5 - Bi%.

For this data set, we define:

X = \/ Launch Temperature

y; = Number of O — rings with stress.

Using the data set in Table 2.1, we have:

Instance /Launch Temperature Numberof x;—x y,—y  (x; —%)(y;

O-rings -y)

(2.1)

(2.11)

(2.12)

— f)Z
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18 9.00 0 0.67 -0.30 -0.20 0.45

19 8.72 0 039 -030 -0.12 0.15
20 8.89 0 056 -0.30 -0.17 0.31
21 8.66 0 033 -030 -0.10 0.11
22 8.72 0 039 -030 -0.11 0.15
23 7.62 1 071 070  -0.50 0.51
Sum  191.59 7 -3.91
Average ¥ = 8.33 ¥ =0.30

g, = S CimD0iy) _ 2391 _ g

I (x=%)2 4.09

~ 1 A _ 5 —
Bo=—(Zi1yi — B X1 %) = ¥ — B = 0.30 — (~0.96)(8.33) = 8.30.
yi = Bo + P1y/x; + & = 8.30 — 0.96,/x;, which is similar to one in Exercise 2.1. Hence, SSE

values are also similar to those in Exercise 2.1.

Chapter 3

Exercise 3.1

Given the balloon data set in Table 1.1 for classifying the target variable, y (Inflated = T or F),
from the attribute variables, x; (Color = Yellow or Purple), x, (Size = Small or Large), x3 (Act =

Stretch or Dip), X4 (Age = Adult or Child),



TABLE 1.1

The Balloon Data Set

Instance

Attribute Variables

Color

Yello

w

Yello

Yello

Yello

Yello

Yello

Yello

Size

Small

Small

Small

Small

Large

Large

Large

Act

Stretch

Stretch

Dip

Dip

Stretch

Stretch

Dip

Age

Adult

Child

Adult

Child

Adult

Child

Adult

Target

Variable

Inflated



8 Yello Large Dip Child F

w
9 Purple Small Stretch Adult T
10 Purple Small Stretch Child F
11 Purple Small Dip Adult F
12 Purple Small Dip Child F
13 Purple Large Stretch Adult T
14 Purple Large Stretch Child F
15 Purple Large Dip Adult F
16 Purple Large Dip Child F

we train a naive Bayes classifier as follows.

n=16

nsz = 7 7’Ly=F = 9

Ny=T & x,=Yellow — 5 Ny=T & x,=Purple — 2 Ny=F & x,=Yellow — 3 Ny=F & x,=Purple — 6

Ny=T &x,=Small = 5 Ny-T &x,=Large — 2 Ny=F &x,=Small — 3 Ny=F & x,=Large — 6

Ny=T & x3=Stretch — 5 Ny=T & x3=Dip — 2 Ny—F & x3=Stretch — 3 Ny—F &x3=Dip — 6



Ny=T &x,=Adult = 5 Ny=T &x,=Child = 2 Ny=F & x,=Adult = 3 Ny—F & x,=Child = 6

Instance #1 in Table 1.1 with x = (Yellow, Small, Stretch, Adult) is classified as follows:

Ny—T&x:
T P T) = y =T y=T&x;
p(y = )| | (xily=T) = m | | e

i=1

ny:T ny:T&x1=Yellow ny:T&x2=Small ny:T&x3=Stretch ny:T&x4=Adult

n Nyt Nyt Ny—r Nyt

= (stxsxs)—01139
S 16\7777777) 7

4 4
n, = n,-— .
o =P | [Pealy = ) =21 ] [ 2=
i=1

Ny
i=z1 ¥=T

_ ny:F ny=F&x1=Yellow ny=F&x2 =Small ny=F&x3 =Stretch ny=F&x4=Adult

n Ny_p Ny_p Ny—p Ny—p
_2 (3x3x3x3)—00069
16\9797979)

Yuap =~ arg maxyey p(¥) [Tiz; P(x;ly) = T, which is the correct classification.

Instance #2 in Table 1.1 with x = (Yellow, Small, Stretch, Child) is classified as follows:

4

4

Ny= n, - .

po =1 [Pealy =1y = 21| [ 2
i=1

n:
i=1 =T

_ ny:T ny=T&x1=Yellow ny=T&x2=Small ny=T&x3=Stretch ny=T&x4=Child

n Ny—r Ny—r Ny—r Ny—r

= (stxsxz)—00456
T 16\7777777) 7



p(y =

4 4
Ny=r Ny=F&x;
P [pauly=m=2E] [2=2
i=1 ' y=T

=1

_ ny:F ny:F&x1=Yellow ny:F&x2=Small ny:F&x3=Stretch ny:F&x4=Child

n Ny—p Ny—p Ny—p Ny_p
—9(3x3x3x6) 0.0138
16\9 <9 %g%g) ="

Yuap =~ arg maxyey p(¥) [Tiz; P(x;ly) = T, which is the correct classification.

The computation

for other instances is shown in the following table.

Attribute Variables Target Variable (Inflated)
Instance Color Size  Act Age  True Value Classified Value
1 Yello Small Stretch Adult T 4
po=n] [PCaly =1
w i=1
= (5><5><5x5> 0.1139
S16\7"77777) 7
4
po=p | [Pealy =F)
i=1
_ 2 (3x3x3x3>—00069
16\97°9797 9/
Ymap =T
2 Yello Small Stretch Child T 4
p(y=T) HP(xily =T)
w i=1
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