Factor Analysis and Cluster Analysis

(Use to uncover and understand the segments in a market place)

Market Segmentation

Is consists of clustering the firm's potential consumers in groups (called market segments) that clearly differ from each other but show a great deal of homogeneity within the group.  In other words, the objective is to find groups of consumers who share the same (or similar) preferences.  However, it is also important that the so created groups be sufficiently different from each others.

Cluster Analysis

The analytical tool to perform the task of market segmentation is cluster analysis.  Cluster analysis does exactly what segmentation is about.  It finds groups of people based on how far they are from each other in a multi-dimensional space defined by many characteristics.  Furthermore, it also computes measures to inform the researcher how "good" the grouping is, where a "good grouping" is defined as one where people are close to each other when they belong to the same group but each group is situated relatively far from each other.    
Cluster vs. Factor Analysis—Factor analysis groups variables into like variables (by the weight that each respondent; Cluster Analysis groups people together.)
Examples: 

· Professor Segments—Factor Analysis. Came up with Social & Forceful factors.  2 Distinct variables.  Segmented data using Excel/SPSS.

· Food Distribution.sav—Chose 1 question (#26 a-l), 

· ISP Segmentation (Presentation): Created a segment map.  Two factors (axes) & then execute compare means for loyalty & usage.  (Do compare means…put in 5 segments—column, row—usage, gives you a score

MARKET SEGMENTATION

1. Pull data in from Excel file.

2. Choose Data Reduction, Factor

3. Move over applicable variables (not ID, usage, behavior, and other profiling variables)

a. Only include applicable personality variables from the survey in segmentation (do not use demographic/profiling data – ex. of “usage” in ISP data)( Ordinal (absolute) & Interval types of data (scale of 1-7)
4. Click Rotation, check Varimax

5. Click Options, check Sorted by Size

6. Click OK.

7. Review Total Variance Explained Chart.

a. Examine “Total” Column—look for Eigen values over 1 ( total # of factors!

i. Choose this number of factors (or add 1)

b. Examine “Cumulative” percentages—above 70% is good 

8. Review Rotated Component Matrix chart

a. Group variables with numbers close to 1 (positive or negative)

b. Name the various segments.
9. Click Extraction, check Number of Factors box to change computer default.  This allows you to add or take away factors from the Rotated Component Matrix 

10. Move back to main window

11. Select Transform, Compute

a. Name and create each factor by combining over applicable variables.  Generates a composite value for each consolidated factor.
b. To incorporate factors with negative correlation:

i. Compute “reverse” variables by creating a new column computed by [Maximum range score + 1 – Variable]…

ii. from Rotated Component Matrix….scoring 1-8, then choose 9-6=3).  Recalculate cluster.
12. Select Analyze, Classify, Hierarchical Cluster

a. Select applicable factors

b. Uncheck Plots box (otherwise it will run forever on large data sets!)

c. Problem: If Hierarchical cluster doesn’t work, then use k-means…however, you have to specify  how many clusters.  Try 3, 4, & 5 segments…and see which one works the best.
13. Review Agglomeration Schedule (tells you the # of segments…count up from the bottom until there is no more significant change)
a. Examine Coefficients column

b. Choose # of segments based on where the substantial improvements stop

14. Select Analyze, Classify, Hierarchical Cluster again (K-Means can be a separate use, in order to get a good separation, have to know the number of clusters)

a. Click Save, Select Single Solution, enter number of clusters.  Classifies each person into a cluster.
15. Profile segments—naming, finding average factor scores, etc. (see next section)

a. Select Analyze, Compare Means, Means

b. Cluster number is Independent variable, factors are Dependent Variables

16. Go back to survey to see if there are any significant answers from the survey questions.  Example: gaming in the ISP with factor #1 had high gaming scores, but “gaming” isn’t an actual part of the factor!!
Key Outputs (see ISPPresentation.ppt):  

1. Segment Map…axes are factors (or targeted elements), Create Factor Scores: means for everyone in cluster,  size: frequency of cluster.  (use compare means)

2. Frequency Pie Chart (counts)
MARKET SEGMENTATION—PROFILING WITH COMPARE MEANS / CROSS TABS

1. Three types of questions for profiling:

a. What is important?—value-based questions

b. What is your lifestyle?—attitude-, opinion-, and interest-based questions

c. How do you behave?—behavioral-based questions

2. Categorical (Cross Tabs) vs. Interval (Compare Means) questions

a. Categorical is “hair color,” “1 – 5,” “first-to-last,” “lowest-to-highest,” by category vs Interval is when you can compare values from raw numbers (specific age, # of times per week).

3. Once you have segments, you can get more insight by doing compare means with all variables that make up the factors.

4. To get percentages for the demographics for each segment do:  Crosstabs, Cells, and under percentages click on “rows.”

Three Marketing Questions

1. Who should I sell to?  

a. Segmentation – understanding/selecting customers (factor analysis – cluster)

b. Positioning – determining who competitors are (correspondence analysis)

2. What should I sell?

a. Design products and set price – conjoint analysis

3. How should I sell?

a. Design promotional programs and select distribution channels

