Cse352 Al
Homework 3 (30pts)

PART ONE: Classification Data and Rules (10 pts)

Definition 1

Given a classification dataset DB with a set A = {ay, ay,..., a,} of attributes and a class
attribute C with values {ci, C»,..., ¢} (k classes),
any expression;

ap=vi A ... Aag=V where aj € A U C and v;are values of attributes,
is called a DESCRIPTION.

In particular, C = ciis called a CLASS DESCRIPTION.
Definition 2

A CHARACTERISTIC FORMULA is any expression
C=ck=ar=Vvi A ... Aag=V, or shortly we write is as
CLASS = DESCRIPTION

Definition 3

A DETERMINANT formula is any expression

ar=vi A ... Aag=vx= C =c, or shortly

DESCIPTION = CLASS

Definition 4

A characteristic formula CLASS = DESCRIPTION is called a CHARACTERISITIC RULE
of the classification dataset DB iff it is TRUE in DB, i.e. when the following holds

{o: DESCRIPTION} n {o: CLASS} not= ¢,

where {0: DESCRIPTION} is the set of all records of DB corresponding to the description
DESCRIPTION, {o: CLASS} is the set of all records of DB corresponding to the
description CLASS.

Definition 5



A discriminant formula DESCRIPTION = CLASS is called a DISCRIMINANT RULE of
DB iff it is TRUE in DB, i.e. the following holds
1. {o: DESCRIPTION} not= & 2. {0: DESCRIPTION} c {o: CLASS}

Given a dataset:

Record | a; a as as C
01 1 1 1 0 1
0, 2 1 2 0 2
03 0 0 0 0 0
04 0 0 2 1 0
Os 2 1 1 0 1

C — class attribute
Q1. Find {o :DESCRIPTION} for the following descriptions
1) a;=2 A a; =1, i.e. evaluate:

{o0: a1=2Aa,=1}=

2) a3=1Aa=0

3) a=0Aaz=2

4) c=1

5) ¢=0

Q2. For the following formulae use proper definitions to determine (it means
prove) whether they are / are not DISCRIMINANT / CHARACTERISTIC RULES of
our dataset. Write your solution in a format as in Q1.



6) a=1lAa=1=C=1

7) C=l=oa=0Aa=1Aa=1

8) C=2=a=1

9) C=0=a1=1Aa=0

10)81:2A32:1A3.3:1:>C:0

11)a=0 Aaz=2=C=1



PART TWO: BUILDING A CLASSIFIER (10pts)

For the data set given below build a classifier following all steps needed in the constructions:
preprocessing, training, and testing.
Describe and motivate your choice of algorithms and methods used at each step.

CLASSIFICATION DATA:

Age | Income | Student Credit Buys
Rating Computer

21 60,000 yes 3 No
30 70,000 No 5 No
38 65,00 No 2 Yes
45 45,000 yes 3 Yes
46 25,000 no 2 Yes
47 30,000 Yes 6 No
39 28,000 Yes 5 No
29 48,000 Yes 3 No
50 75,000 Yes 2 No
48 | 41,000 Yes 3 No
30 37,000 Yes 6 Yes
51 46,000 No 4 Yes
32 80,000 Yes 2 No
45 | 50,000 No 4 No

1. Data after Preprocessing: State method you have used

Age | Income | Student Credit Buys
Rating Computer
yes No
No No
No Yes
yes Yes
no Yes
Yes No
Yes No
Yes No
Yes No
Yes No
Yes Yes
No Yes
Yes No
No No




2. Training: data and method




3. Testing: Data and method




4. MY CLASSIFIER

PART THREE - Learning Neural Networks (10pts)

Given two records (Training Sample)



a a as Class

05 |0 02 |1

0 03 |0 1

Use the Network below to evaluate a passage of TWO EPOCHS.

Wie

Wsg

Learning Rate £ = 0.7

REMEMBER: YOU HAVE TO SET YOUR INITIAL WEIGHTS AND BIASES
RANDOMLY; DON’T USE THE SET-UP FROM THE EXAMPLE.




