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Data Mining - Task Types

Classification

Clustering

Discovering Association Rules

Discovering Sequential Patterns – Sequence 
Analysis

Regression

Detecting Deviations from Normal
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Data Mining - Task Types
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Classification

Clustering

Divide data into groups with similar 
characteristics - Larson

Find clusters of data objects similar in some 
way to one another – Oracle book  (
http://download.oracle.com/docs/cd/B28359_01/datamine.111/b28129/clustering.htm)

Discovering Association Rules

Discovering Sequential Patterns – Sequence 
Analysis

Regression

Detective Deviations from Normal

http://download.oracle.com/docs/cd/B28359_01/datamine.111/b28129/clustering.htm


Clustering

Find customers similar to each other based 
on geographical distance to nearest store-
front location, number of small dogs 
owned, number of cats owned, and number 
of children in household

Purpose? Target niche markets, plan new 
stores

Find cardiologists who are similar with 
respect to likelihood of prescribing a certain 
class of medication for treatment of 
congestive heart failure (based on hospital 
patient records)  and patient mix 
demographics

Purpose? Target these cardiologists for a 
particular marketing effort related to a new 
pharmaceutical product
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Clustering

Descriptive

Unsupervised
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Clustering Algorithms
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Group the data based on a criterion

Look for improvements in the grouping

If improvement is possible – then revise the 
groups

iterate



K-Means Clustering Algorithm
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Choose a value for K – the number of 
clusters the algorithm should create

Select K cluster centers from the data

Arbitrary as opposed to intelligent selection 
for “raw” K-means

Assign the other instances to the group 
based on “distance to center”

Distance is simple Euclidean distance

Calculate new center for each cluster based 
on mean values of instances included

Evaluate to look for possible improvement

Iterate or terminate



Euclidean Distance

2 dimensions 3 dimensions
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Restrictions/Considerations

Euclidean distance can only be calculated 
with real numbers

Categorical data must be converted to 
numbers

There are issues associated with this 
conversion process

If the categorical data is ordinal (i.e., an 
order can be established for the categories, 
e.g. win/place/show is an ordered set of 
categories) – then the conversion is better

If the categorical data is nominal – then the 
conversion is not true to meaning of the 
original data
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Example – Credit Card Promotion 
Data Descriptions
Attribute 
Name

Value 
Description

Numeric 
Values

Definition

Income 
Range

20-30K, 30-
40K, 40-50K, 
 50-60K

20000, 
30000, 
40000, 
50000

Salary range for an 
individual credit card 
holder

Magazine 
Promotio
n

Yes,  No 1, 0 Did card holder participate 
in magazine promotion 
offered before?

Watch 
Promotio
n

Yes,  No 1, 0 Did card holder participate 
in watch promotion offered 
before?

Life Ins 
Promotio
n

Yes,  No 1, 0 Did card holder participate 
in life insurance promotion 
offered before?

Credit 
Card 
Insuranc
e

Yes, No 1, 0 Does card holder have 
credit card insurance?

Sex Male, 
Female

1, 0 Card holder’s gender

Age Numeric Numeric Card holder’s age in whole 
years
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Sample of Credit Card Promotion 
Data (from Table 2.3)
Incom
e 
Range

Magazin
e Promo

Watch 
Promo

Life Ins 
Promo

CC Ins Sex Age

40-
50K

Yes No No No Male 45

30-
40K

Yes Yes Yes No Female 40

40-
50K

No No No No Male 42

30-
40K

Yes Yes Yes Yes Male 43

50-
60K

Yes No Yes No Female 38

20-
30K

No No No No Female 55

30-
40K

Yes No Yes Yes Male 35

20-
30K

No Yes No No Male 27

30-
40K

Yes No No No Male 43

30-
40K

Yes Yes Yes No Female 41

11 See data handout.



Sample of Numerical Credit Card 
Promotion Data (from Table 2.3)
Incom
e 
Range

Magazin
e Promo

Watch 
Promo

Life Ins 
Promo

CC Ins Sex Age

40000 1 0 0 0 1 45

30000 1 1 1 0 0 40

40000 0 0 0 0 1 42

30000 1 1 1 1 1 43

50000 1 0 1 0 0 38

20000 0 0 0 0 0 55

30000 1 0 1 1 1 35

20000 0 1 0 0 1 27

30000 1 0 0 0 1 43

30000 1 1 1 0 0 41

12 See data handout. 



Implementing K-Means Algorithm 
in Excel
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There is a link to 
the Excel file used 
to create the data 
handout in 
Blackboard

Download the .zip 
archive using the 
link, extract the 
.csv file, and open 
it in Excel

Follow along with 
the slides - using 
Excel

http://www.uh.edu/~smiertsc/4397cis/CreditCardPromo_for_KMeans.zip


K-Means Algorithm Steps in 
Excel
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Set the number of clusters

K = 4 (arbitrary)

Select K centers

Select first points that represent 4 different income 
ranges = Instances 1,2, 5, 6 (this is slightly less 
arbitrary)



K-Means Algorithm Steps in 
Excel
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Compute distance 
to each center from 
every other 
instance (point)

Use the distance 
formula

Each instance in 
this data set is a 7-
tuple

E.g. 
(40000,1,0,0,1,45,
0)

You implement the 
distance formula in 
Excel where, e.g.,

x = 
(40000,1,0,0,1,45,
0) and y = 
(20000,0,0,1,0,19,
1)

(40000-20000)^2 
+ (1-0)^2 + (0-
0)^2 + … + (45-
19)^2 + (0-1)^2

Then take the 
square root of that 
sum



K-Means Algorithm Steps in 
Excel
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Here is what your 
result should look 
like

The cells that 
contain 0 
correspond to the 
distance between a 
chosen center 
point and itself



K-Means Algorithm Steps in 
Excel
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For each instance 
there are four 
distance values

Choose the 
minimum distance 
to associate the 
instance with the 
center of the 
cluster

Do you see any 
problems with the 
way these 
“distances” are 
calculated?

Yes, the income 
values are much 
larger than the 
other values

What if we change 
the income values 
to represent 
thousands?



K-Means Algorithm Steps in 
Excel
Transformed Data 

Values
New Distances 

Calculated
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K-Means Algorithm Steps in 
Excel
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New clusters



K-Means Algorithm Steps in 
Excel
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Identify the 
instances that 
belong to the 
minimum distance 
values



K-Means Algorithm Steps in 
Excel
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Calculate means of 
attribute values by 
cluster to 
determine the 
cluster center

Sort by cluster to 
aid in calculation

If calculated center 
= former center (to 
a certain precision) 

then terminate the 
algorithm

Continue iteration 
using the new 
centers



K-Means Algorithm Steps in 
Excel
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Continue iteration 
using the new 
centers

Yields new clusters

Either

terminate if new 
centers = previous 
centers

OR

Continue iterations



Computation Question #10 (p. 
103, Roiger)
Perform the third iteration of the K-Means 

algorithm for the example given here in the 
slides

What are the new cluster centers?

Save your Excel workbook with your 
organized work relating to K-Means 
clustering and submit it in the dropbox 
named IC 0809 K-Means in Balckboard
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Use WEKA
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Use WEKA

25 Open the data file you downloaded and used for the Excel 
exercise. If you open this file in WEKA and then save it With WEKA 
converts it to .arff.



Use WEKA
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Use WEKA
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Note: K = 2 in 
this 

implementati
on of  K-
Means



Use WEKA
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Use WEKA
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