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Background

m Provider of information infrastructure; products include
Integrated hardware, software, and services

m Project sponsored by EMC’s Database Marketing
Organization

m Course Application: Text Mining
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Business Challenge

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

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

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

Garbage In,
Garbage Out Vaw
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Data

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

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

m Approximately 1 million observations; sample size used
Includes 10,000 observations
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54 | SM12006 1515 142372007 10:49 Jeff Perry Mz hla Title Provided (null) Unknoewn = United States G37016 United States of America
95 | 512006 15015 172372007 10:40 Terry Martan Metweark Administratar Metwarking Administratar T 1 United States G37017 United States of America’
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| 87 | SM12006 1515 12302007 10:47 Miroslay Diragojevic IT Manager IT Operations IT i, United States 837019 United States of America
S8 | SM12006 1515 172372007 10:47 Jamie Jelchuk IT Manacer IT Cperstions IT Canada 837020 Canada
59 | SM12006 1515 142372007 10:49 Eric Wieasner Ho Title Provided (null) Unknown i United States G37021 United States of America;
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| T2 | SM12008 1918 102372007 10:49 Sumitro Chiaveedhary Mo Title Provided Cnull Linknavn 1 United States 37035 United States of America
| 73| SM12006 1515 12302007 10:49 Chase Miiller Mo Title Provided (null) Unknoswn 1 United States 837036 United States of America
| T4 | SM12008 1915 102372007 10:49 Jerry Rupp Mo Title Provided Cnull Linknavn 1 United States F37037 United States of America
| 79| SM12006 1515 1232007 10:40 Lynn Maust Sys Admin Systems Administrator IT [} 3 United States 837038 United States of America
| 76 | 51152006 1515 2372007 10:49 Scott Ellenkberger Mo Title Proviced Crull Linknovn o United States 837039 United States of Americs
| 77| SMA12006 1515 12302007 10:49 Marcia ooy Mo Title Provided (null) Unknoswn 1 United States 837040 United States of America
| 76| 5152006 1515 12372007 10:40 Bill Covington Metwork Enginesr Metvwiorking Administrator IT 5 United States 837041 United States of Americs
| 79| SM142008 1513 12302007 10:47 Dean Gliram Director of IT Cperations 1T Architecture IT o United States 837042 United States of America
| 80| 5M1/2006 1515 12302007 10:40 Brian Asci Systems Engineer Systems Administrator IT i § United States 837043 United States of America
| 81 | SM12008 1918 102372007 10:49 Ernest Ezcobedo Mo Title Provided Cnull Linknavn ; § United States F37044 United States of America
| 62 | SM12006 1515 12302007 10:49 Dean Huhert Mo Title Provided (null) Unknoswn 7 United States 837045 United States of America
| 83 | 51152006 1:5:15 1232007 10:49 Peter Gustafson Mo Title Provided (null Linknovn 1 United States 37046 United States of America
| G4 | 5M102006 15135 12342007 10:49 Stephen Rohertson Mo Title Provided (null) Unknoswn 1 United States 837045 United States of America
| 83 | 5M152006 1:5:15 102372007 10:40 mark jefters LAM &dministrstar Metvwiorking Administrator IT 7 United States 37049 United States of Americs
| 86 | 5M102006 15135 12302007 10:49 | Stan Sargent Mo Title Provided (null) Unknoswn B United States 837050 United States of America
| &7 | SM102006 1515 172302007 10:40 Ray Wiley Metwark Metwarking Administratar IT I 3 United States 37051 United States of America
| 88 | SM12008 1918 102372007 10:49 Steve Ezchentirg Mo Title Provided Cnull Linknavn 1 United States 37055 United States of America
| 89 | SM12006 1513 12302007 10:52 | Chris Povell Storage Administrator Storage Administrator IT [} 3 United States 837056 United States of America
| 90 | SM12008 1915 102372007 10:49 Mike Rock Mo Title Provided Cnull Linknavn iz United States F37057 United States of America
| 91| SM12006 1515 11902007 16: 3 | Alfonso Linares Manager of production systélnclassified Unclassified 1 United States 837059 United States of America
| 92 | 5M152006 1:5:15 2372007 10:47 Toby Matula IT Manager IT Operations IT 1 United States 37060 United States of Americs
| 93 | SM12006 15135 12302007 10:47 Troy Sanchez LAN Acmin IT Operations IT United States 837061 United States of America
| 94 | 5M152006 1:5:15 172372007 10:49 Hal Paotter Mo Title Proviced Crull Linknovn 1 United States 37062 United States of Americs
| 93 | SM142008 1513 12302007 10:47 Kyle Chapman IT Director IT Operstions IT C United States 37063 United States of America
| 96 | SM12006 1513 12302007 10:49 Sean Reed Mo Title Provided (null) Unknoswn = United States 837064 United States of America
| 97 | SM12008 1918 102372007 10:49 Scott Bell Executive Directar, Infrastru Cther Officers X ol United States 37066 United States of America
| 96 | SM12006 1513 1/23/2007 10:49 | Adam Sears Project Leader Other Otficers Cx L United States G37067 United States of America
| 99 | 51152006 1:5:15 172372007 10:49 Randy Holliday Mo Title Provided (null Linknovn a United States 37065 United States of America
1100 5M142006 1515 142372007 10:47 PHIL Wil THER AR ENGINEER IT Architecture IT o United States G37069 United States of America
1101 5M11£2006 1:5:15 172372007 10:49 Kenneth Logsdon Mo Title Proviced Crull Linknovn United States 37070 United States of Americs
1102 5M12006 1:5:135 142372007 10:48 Eric Freed SUPERYIZOR OF NETWORK General Operations Staff LB T United States G37071 United States of America
1103 5M102006 1:5:15 /2302007 10:52 | Jay Calbi st midrange systems Storage Administrator IT i 1 United States 37072 United States of America
104 | 5112008 1915 102372007 10:49 David Johnzon LIy TR T United States F37075 United States of America
1105 5M12006 1:5:13 111972007 16:31 | Patrick Helley in between Unclazsified Unclazsified CA United States G37076 United States of America w
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Approach

m Remove non-value-added data

m Create new variable: Results (concatenation of Job Title and Key
Player Description)

m 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
m  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
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Cluster Analysis Results

mClusters created based on Job Title and Key Player Description

Descriptive Terms Freq Percentage RMS Std.

lan + specialist, development, mis, + application, developer, webmaster, + engineer, analyst, 1341 13% 0.130250501
no, dba, software, + programmer, administrator, networking

head, director, + partner, pharmacy, + officer, cno, president, other, vice, + program, 925 9% 0.077506336
regional, + facility, nursing, nursing, engineering

owner, other, financier, broker, tc, principal, branch, ceo, treasurer, chairman, board, 767 8% 0.110861492
comptroller, cfo, directeur, direttore

marketing, + sale, personnel, hr, purchasing, vice, office, advertising, publisher, + resource, 1400 14% 0.133306608
staff, + market, human, marketing, exec

infrastructure, + engineer, architecture, responsible, ti, + network, architecht, informatique, + 544 5% 0.095722524
service, gerente, vp, engineer, telecom, client, manager

+ consultant, + technick analyst, manager, consultor, support, + programer, + operation, 325 3% 0.115322029
consultants, + telecommunication, + adviser, sr., operations, senior, business

admin, + facility, general, administrative, city, receptionist, + admission head, staff, 822 8% 0.104434225
administrative, secretary, administration, management, assistant, managing

senior, executive, purchasing, + service, staff, controller, director, + computer, chief, + 3876 39% 0.15130129
purchase, vp + operation, supervisor, plant, coordinator
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...continued

Crosstabs between C uster nenberships 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,
732, 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,

m Crosstab created

all or most cases with the same
Key Player description were
placed into the same cluster
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...continued

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

m 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.

m 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
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SPSS Text Analysis

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

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

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



Example

® emc.tas - SPSS Text Analysis for Surveys EH‘EHE
There are 922 cases with ‘Head of et e
. . . . DOEMX o oedaH |JonTltIe '| B
, i
Facility’ included in the Job Title. — 4
Categaries | Statistics 1
F';,;_'—‘ & Z+.'4| A @ Eﬂ% ﬁ i' F‘S Id | (5] Response ' ‘ EJ Categories
= E]AHR — - 1 1003998 Clinic Manager { Head of Facility ) |
= eCoris : £
We could create a category named B Urestegonza 12667 — e ey |
. . , 3 1392540 Clinic Manager { Head of Facility )
Head of FaCIIIty and move all 922 2T - - 4 | 1302459 Clinic Manager { Head of Facility)
. Uige Ekartie | A Earinne 5 | 1392562 Clinic Manager { Head of Facily)
cases into that category. Based on 14 v BSem  +¥| 6| 1392513 Cllical Coortinato {HEAg aTFRGl
H : = 7 1392650 i i
the created categories, we could then | < bt 3 e
. ) . 3 WEC.tDF(TTS) : — 8 | 1392666 Clinic Manager ( Head of Facility)
assign Key P|ayer Descnp“on values % medical staf chisf (555) g | 1392673 Clinics Manager  Head of Facility )
A Ch‘:f;;smﬁ {551} 10| 1392706 Clinic Manager ¢ Head of Faciity)
to these cases. _____Q‘;';t(‘em)(m) 11| 1382712 Clinic Manager ¢ Head of Facilty)
Y 12 1392713 Clinic Manager { Head of Facility )
} manager (325)
- clinic rhanager (318) 13 | 1382767 Clinic Manager ( Head of Facility )
. %, center manager (290) 14 | 1382901 Clinic Director ( Head of Facllity )
ReqUIreS more manual work than SAS N\, guploitation (182) 15 | 1392015 Clinic Manager { Head of Facilite)
. . - } nurging (1723 16 | 1382043 Clinic Manager { Head of Facility)
TeXt Mlner CIUSterlng methOd, bUt It -, care.servicesﬁﬁﬁj 17 | 1333029 Clinic Manager { Head of Facility )
COUId produce more accurate reSUItS. W nursing hezd (122) 18 | 1393033 Clinic Superdsar ( Head of Facility)
i z;m;;:r(g;f)‘) 19 | 1333038 Clinic Supervsor  Head of Faciity)
Q broker (1) 20 | 1393038 Clinic Superizor (Head of Facility )
g care (75) 21 1393039 Clinic Superdsor ( Head of Facllity )
& head (71) 22 | 1383054 Clinic Supervisor ( Head of Facility )
""'}\rpufnursmg(m) 23 | 1383126 Clinic Manager { Head of Facility)
M, cystems (68) 24 13827 Clinic Manager { Head of Facility )
h clinical manager (67) 25 | 1383130 Clinic Superisor ( Head of Faclity )
N, client (_53) 261393136 Clinic Manager ( Head of Facility )
% operations (5_2) 27138313 Clinic Manager { Head of Facility )
S st SpeIvisD () 28 | 1393253 Center Manager { Head of Faclin =
} facility director (58) — 1 ‘ I I '|_
S et =




"
Analysis of Results

# Descriptive Terms Freq JPercentage RMS Std.
lan, + specialist, development, ‘ I f t -
mis, + application, developer, aSSI Ica IO nS -
1|webmaster, + engineer, 1341 13%| 0.1302505011

analyst, no, dba, software, +
programer, administrator,

SR 1 — Administrator/Developer (App, DBA,

head, director, + partner,
pharmacy, + officer, cno,

2| president, other, vice, + 925 9% | 0.0775063363 etwor - epartl I lent
program, regional, + facility,

nursing, nursing, engineering

owner, other, financier, broker,

2 — Pharma, Life science, Healthcare

3| treasurer, chairman, board, 767 8% | 0.1108614917
comptroller, cfo, directeur,
direttore
marketing, + sale, personnel, 3 —_ F ‘ O
hr, purchasing, vice, office, Inan Cel X
4| advertising, publisher, + 1400 14% | 0.1333066082

resource, staff, + market,
human, marketing, exec -

infrastructure, + engineer, 4 - F u n Ctl O n al area - S u p po rt
architecture, responsable, ti, +

5| network, architect, informatique, 544 5% | 0.0957225243
+ service, gerente, vp,

ST 5 — Engineer/Architects, Tech Gurus -

manager
+ consultant, + technic, analyst,

manager, consutor, support + Create IT infrastructure

programer, + operation,
6| consultants, + 325 3% | 0.1153220287
telecommunication, + adviser,

sr., operations, senior, M 1 d d I M t
6 — Middle Managemen
admin, + facility, general,
adminstrative, city, receptionist,
7|+ admission, head, staff, 822 8% | 0.1044342251 - H
administrative, secretary, 7 —_— Ad I I I I n Istratl O n
administration, management,
assistant, managing
senior, executive, purchasing, +
service, staff, controller, 8 — U M I ' l t
8 |director, + computer, chief, + 3876 39% | 0.1513012903 pper ana e en
purchase, vp, + operation,
supervisor, plant, coordinator
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Analysis of Results cont.

m Clusters map well to:
“Top of the building” — CxO

“Back of the building” — Developers and
Administrators

Support and Administrative

m Need to look into:
CIO placement
Refine Cluster 8



Questions / Comments?



