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Problem Statement (1/3)

The idea before the segmentation of the US Hispanic households
s to find a set of subgroups of the population, so that that the
households within each subgroup are homogenous enough to
find common characteristics or patterns.

The previous problem can be thought as a clustering problem as
follows: let H be the set containing the Hispanic household
sample, we want to find a set of subsets of H such that:

UL,Ci=H (1)
vi=1,..,.kC,#0 (2)
Vi#j,fori,j=1,..,kC;NC =0 (3)
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Problem Statement (2/3)

In addition, the set of clusters need to satisfy certain statistical
properties to ensure homogeneity within the households of a
given cluster and heterogeneity between the ditterent clusters.

In order to generate the clusters fulfilling the previous conditions it
becomes necessary to develop a clustering algorithm capable of
generating valid solutions. [t Is also important to notice that the
algorithm should take into account the the type of data describing
the US Hispanic households.
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Problem Statement (3/3)

Numeric Data Categorical Data
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Advantages:

It is easy to define a distance function. For
instance, the Euclidian distance seems to work
pretty well for numeric data
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Variables of Interest

For our problem we considered the following variables to be taken
into account for the clustering analysis:

VARIABLE NAME TYPE
STATE Categorical
FES Categorical
HOUSEHLAN Categorical
MULTGEN Categorical
RELCHILDREN Categorical
OWNERSHIP Categorical
HOUSEHINC Numeric
AGE(5-) Numeric
AGE(6-17) Numeric
AGE(18-24) Numeric
AGE(25-34) Numeric
AGE(35-54) Numeric
AGE(55-64) Numeric
AGE(65+) Numeric
ACCI(20-) Numeric
ACCI(21-40) Numeric
ACCI(41-60) Numeric
ACCI(61-80) Numeric
ACCI(81+) Numeric
LHIGHS Numeric
SOMEHS Numeric
FINISHS Numeric
SOMECL Numeric
ASSORBACH Numeric
MASORPHD Numeric
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Data Preprocessing

Preprocessing of data was executed as follows:

1. Subsetting the Census data by those who were categorised by
the Census as Hispanic Households.

2. Extracting the variables of Interest
3. Cleaning the data

4. Splitting the data into Mexicans and Non Mexicans
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Algorithm Description (1/4)

 The algorithm is based on the approach proposed by (Ahmad & Dey,
2007)', since it can handle with data having both numeric and
categorical attributes.

* |t has the same structure of the K-means algorithm.

* The novelty of this algorithm is the way it measures the distance between
categorical data.

* When the data only is formed by numeric attributes, the algorithm
reduces to the regular K-means algorithm

TAhmad, A., Dey, L. (2007). A k-means clustering algorithm for mixed numeric and categorical data.Data & Knowledge Engineering 63. 503-527

UNIVERSIDAD

EAFIT

Abierta al mundo




Algorithm Description (2/4)

* Intuitively, we can see similarity in categorical data by finding
common patterns among the different set of attributes so that
these patterns characterise well the data in each cluster.

 [hese patterns are usually seen as how likely is the value of a
given categorical attribute to co-occur with the values of the
other categorical attributes.

* Distance function based on the overall distribution of any two
values of any categorical attribute
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Algorithm Description (3/4)

* Let w be a subset of the support of the attribute 4; . Denote by P;(w|x)
the conditional probability that an element having a value x for 4;
nas a value belonging to w, then the distance of any two values x
and y belonging to the attribute 4; respect the attribute 4; Is

defined as:

6 (x,y) = Pi(w|x) + Pi(~wly) — 1

The distance of any two values x and y belonging to the
attribute 4; is defined as the average of the distances respect

the other attributes:

6(x,y) = Z; =1,2,.. 1, ]#51 (x,y)
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Algorithm Description (4/4)

>< [ Maxlter, tol ] @
[ Number of clusters (k) ’ g ) 4

4
[ For every categorical attribute, compute §(r, s) for all categorical values r and s ] End |« False While i <= Maxiter
and error>=tol
v
[ For every numeric attribute, compute (4;) ]
i [ Compute cluster centers ]
[ Assign data objects to different clusters randomly ] v

[ Each data object is assigned to its closest cluster center ]

A4

v
[ Update i, error ]

@ I

[ Initialize i, error ]
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Summary
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Literature Review : preprocessin Design & Im- I clustering document
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- Identifying - Theoretical
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