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Background

� Provider of information infrastructure; products include 
integrated hardware, software, and services

� Project sponsored by EMC’s Database Marketing 
Organization

� Course Application: Text Mining



Business Challenge

� Data in EMC’s customer database consists of 
information provided by customers during various 
marketing touch points

� Customers do not enter job title information (or enter 
false information i.e. “Jefe” or “God”). 

� Information is used to classify prospects for targeted 
marketing messaging and activities



Data

� Participant job information (Job Title, Key Player 
Description, Key Player Group)

� Objective: Classify “unclassified” and “unknown” into 
meaningful Key Player Group categories

� Approximately 1 million observations; sample size used 
includes 10,000 observations





Approach

� Remove non-value-added data
� Create new variable: Results (concatenation of Job Title and Key

Player Description)
� Perform cluster analysis using new variable: 

� many of the terms included in cluster terms were not informative i.e. 
‘Unclassified’, “None’, ‘No’, ‘Title’, ‘Provided’

� all cases that had a Key Player Description ‘Unclassified’ were put into 
this cluster

� Set the status of those terms to inactive, which forced the cases that 
had ‘Unclassified’ Key Player descriptions to be assigned to clusters 
other than ‘Unclassified’ and received much more meaningful results



Cluster Analysis Results

Descriptive Terms Freq Percentage RMS Std.

lan + specialist, development, mis, + application, developer, webmaster, + engineer, analyst, 
no, dba, software, + programmer, administrator, networking

1341 13% 0.130250501

head, director, + partner, pharmacy, + officer, cno, president, other, vice, + program, 
regional, + facility, nursing, nursing, engineering

925 9% 0.077506336

owner, other, financier, broker, tc, principal, branch, ceo, treasurer, chairman, board, 
comptroller, cfo, directeur, direttore

767 8% 0.110861492

marketing, + sale, personnel, hr, purchasing, vice, office, advertising, publisher, + resource, 
staff, + market, human, marketing, exec

1400 14% 0.133306608

infrastructure, + engineer, architecture, responsible, ti, + network, architecht, informatique, + 
service, gerente, vp, engineer, telecom, client, manager

544 5% 0.095722524

+ consultant, + technick analyst, manager, consultor, support, + programer, + operation, 
consultants, + telecommunication, + adviser, sr., operations, senior, business

325 3% 0.115322029

admin, + facility, general, administrative, city, receptionist, + admission head, staff, 
administrative, secretary, administration, management, assistant, managing

822 8% 0.104434225

senior, executive, purchasing, + service, staff, controller, director, + computer, chief, + 
purchase, vp + operation, supervisor, plant, coordinator

3876 39% 0.15130129

�Clusters created based on Job Title and Key Player Description



…continued

� Crosstab created
� all or most cases with the same 

Key Player description were 
placed into the same cluster

Crosstabs between Cluster memberships and Key Job Descriptions

Table of Key_Player_Desc by _CLUSTER_                              

Key_Player_Desc     _CLUSTER_(Cluster ID)      

Frequency                                      
Percent                                        
Row Pct                                        
Col Pct                 1‚ 2‚ 3‚ 4‚ Total                  

Application Administrator      29 ‚ 0 ‚ 0 ‚ 0 ‚ 30                  
0.29 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚ 0.30                  
96.67 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚
2.17 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚

Application Development      98 ‚ 0 ‚ 0 ‚ 0 ‚ 105                  
0.98 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚ 1.05                  
93.33 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚
7.32 ‚ 0.00 ‚ 0.00 ‚ 0.00 ‚

CEO                    0 ‚ 0 ‚ 506 ‚ 0 ‚ 668                  
0.00 ‚ 0.00 ‚ 5.08 ‚ 0.00 ‚ 6.70                  
0.00 ‚ 0.00 ‚ 75.75 ‚ 0.00 ‚
0.00 ‚ 0.00 ‚ 66.14 ‚ 0.00 ‚



…continued

� Forced cases that had a Job Title but did not have a Key Player 
Description to be placed into these clusters

� After completing the cluster analysis, we saved a dataset with only 
cases that had the Key Player Description as ‘Unclassified’ and 
checked which clusters they were placed in. 

� 166 cases out of 10,000 – this enabled us to check whether or not 
the membership was accurate

� Model limitation: Due to lack of time, we did not thoroughly review 
the extracted terms; also, there are some terms remaining that do 
not provide any real information



SPSS Text Analysis

� Using the originally cleaned dataset and saving only the 
cases where Key Player Description was ‘Unclassified’
(12,997 observations)

� Converted it into SPSS dataset and imported into SPSS 
Text Analysis 

� Ran the analysis on Job Title variable. Multiple common 
terms were extracted that could be used to classify the 
unclassified Job Titles. 



� There are 922 cases  with ‘Head of 
Facility’ included in the Job Title. 

� We could create a category named 
‘Head of Facility’ and move all 922 
cases into that category.  Based on 
the created categories, we could then 
assign Key Player Description values 
to these cases. 

� Requires more manual work than SAS 
Text Miner clustering method, but it 
could produce more accurate results. 

Example



Analysis of Results

Classifications:

1 – Administrator/Developer (App, DBA, 
Network) - IT Department

2 – Pharma, Life science, Healthcare 

3 – Finance, CxO

4 – Functional area – Support 

5 – Engineer/Architects, Tech Gurus -
Create IT infrastructure 

6 – Middle Management 

7 – Administration

8 – Upper Management



Analysis of Results cont. 

� Clusters map well to:
� “Top of the building” – CxO
� “Back of the building” – Developers and 

Administrators
� Support and Administrative

� Need to look into:
� CIO placement
� Refine Cluster 8 



Questions / Comments?


