Data Mining


Homework 2

7.6 The following table consists of training data from an employee database. The data have been generalized. For a given row entry, count represents the number of data tuples having the values for department, status, age, and salary given in that row.

(a) How would you modify the ID3 algorithm to take into consideration the count of each generalized data tuple (i.e., of each row entry)?

(b) Use your modified version of ID3 to construct a decision tree from the given data.

(c) Given a data sample with the values “systems”, “junior”, and “26…30” for the attributes department, status, and age, respectively, what would a naïve Bayesian classification of the salary for the sample be?

Ans:

(a)在這個題目中，我們可看出target共分成26K…30K、31K…35K、36K…40K、41K…45K、46K…50K、66K…70K這6個class，而對於count這個屬性，我們只要在ID3進行attribute selection measure時，將count值代入計算probability，如此就可以完成ID3了。

(b)第一步先計算出原始的Entropy I = 2.011597，並算出各個attribute的Gain:

(1)I(dep, sales) = 1.572624


I(dep, sys)  = 0.823812


I(dep, mark) = 0.863121


I(dep, secre) = 0.970951


Entropy(dep) = 1.335273


Gain(dep)   = 0.676324

(2) I(sta, sen)  = 0.991264

I(sta, jun)  = 1.616260

Entropy(sta) = 1.419292

Gain(sta)   = 0.592305

(3) I(age, 21)  = 0

I(age, 26)   = 0.332287

I(age, 31)   = 1.497534

I(age, 36)   = 0

I(age, 41)   = 0

I(age, 46)   = 0

Entropy(age) = 0.815680

· Gain(age)   = 1.195917

· 選擇age作為第一個classifier attribute

而在第二層中，尚有26…30及31…35這兩個age範圍要做induction，因此我們先算出26…30的Entropy I = 0.332287

(1) Entropy(dep) = 0

Gain(dep)  = I = 0.332287

(2) Entropy(sta)  = 0

Gain(sta)   =I=0.332287

=>選擇department作為該classifier attribute


接著算出31…35的Entropy I = 1.497534

(1) I(dep, sales) = 0.985228

I(dep, sys) = I(dep, mark) = I(dep, secre) = 0

Entropy(dep) = 0.872987

Gain(dep)   = 0.624547

(2) I(sta, sen)  = 0.591673

I(sta, jun)   = 0.439497

Entropy(sta) = 0.506917

Gain(sta)   = 0.990617

=>選擇status作為該classifier attribute

最後再加上一個第三層的classifier attribute: department（因為gain = I）

　　我們可以得到建構出來的tree如下所示：















(c)使用naïve Bayesian classification，先計算出所有的機率：

	Salary
	26K…30K
	31K…35K
	36K…40K
	41K…45K
	46K…50K
	66K…70K

	Depart.
	
	
	
	
	
	

	Sales
	40/46
	40/40
	0
	0
	30/63
	0

	System
	0
	0
	0
	0
	23/63
	8/8

	Marketing
	0
	0
	0
	4/4
	10/63
	0

	Secretary
	6/46
	0
	4/4
	0
	0
	0

	Status
	
	
	
	
	
	

	Senior
	0
	0
	4/4
	0
	40/63
	8/8

	Junior
	46/46
	40/40
	0
	4/4
	23/63
	0

	Age
	
	
	
	
	
	

	21…25
	0
	0
	0
	0
	20/63
	0

	26…30
	46/46
	0
	0
	0
	3/63
	0

	31…35
	0
	40/40
	0
	4/4
	30/63
	5/8

	36…40
	0
	0
	0
	0
	10/63
	0

	41…45
	0
	0
	0
	0
	0
	3/8

	46…50
	0
	0
	4/4
	0
	0
	0


　　所以我們可以得到：

　　P(system, junior, 26…30|26K…30K) = 0

　　P(system, junior, 26…30|31K…35K) = 0

　　P(system, junior, 26…30|36K…40K) = 0

　　P(system, junior, 26…30|41K…45K) = 0

　　P(system, junior, 26…30|46K…50K) = (23/63) * (23/63) * (3/63)

　　P(system, junior, 26…30|66K…70K) = 0

　　所以它的salary會被預測為 46K…50K
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