
A Gentle Introduction to R 
and its Applications in Business Intelligence

Michael Driscoll, Principal, Dataspora, Inc.

Jim Porzak, Sr. Director of Analytics, Responsys, Inc.

SDForum, Business Intelligence SIG
15 July, 2008. Palo Alto, California



Outline

• Evolution of R

• R as a BI Tool

• Jim’s Case Studies• Jim’s Case Studies

• Mike’s Case Studies

• Getting Started with R

• Wrap





Pronouncing “R”



First there was S

• R is the free (GNU), open source, version of S
• S developed by John Chambers et al while at Bell Labs in 80’s

• For “data analysis and graphics” (with statistics emphasis)

• Ver.4 defined by the “Green Book” Programming with Data, 1998

• “S-Plus” now owned by Insightful Corp., Seattle, WA

• R was initially written in early 1990’s
• by Robert Gentleman and Ross Ihaka• by Robert Gentleman and Ross Ihaka

• Statistics Department of the University of Auckland 

• GNU GPL release in 1995

• “R” is before “S”, as in “HAL” is before “IBM”

• Since 1997 a core group of ± 20 developers 
• Initial V1.0 released in February, 2000

• Continually developed with a new 0.1 level release ~ 6 months



Current State of R

• V2.0 Released October, 2004

• Windows, Mac OS, Linux & Unix 

ports

• Over 400 submitted packages from 

“abind” to “zoo”

• 12th newsletter (Volume 4/2) 

published September 2004

• The first useR! – R User Conference 

As of October 2004

• V2.7.1 Released June, 2008

• Windows, Mac OS, Linux & Unix 

ports (including Vista)

• 1450+ packages; “aaMI” to “zoo” 

(+45 Omegahat, +260 Bioconductor)

• 22nd newsletter (Volume 8/1) 

published May 2008

• The fourth useR! conference next 

As of July 2008

• The first useR! – R User Conference 

held in Vienna May 2004

• ~400 R-help messages per week

• ~ Dozen texts specifically on R or 

with R examples and code

• R language generally accepted to be 

more powerful than S-Plus

• Some interesting GUI work in 

progress

• The fourth useR! conference next 

month in Dortmund, Germany

• ~700 R-help messages per week

• 65 texts specifically on R or with R 

examples and code

• R ~ universally taught.

• Commercial support (REvolution, …)

• JGR, Rattle, RCmdr,  … 

• Web based applications now easier



www.r-project.org



cran.cnr.berkeley.edu



Task Views 1st step in finding relevant packages

cran.cnr.berkeley.edu/web/views/



R Help – Best Support!

Core Developers!Core Developers!Core Developers!Core Developers!



Significant New R Books



useR! 2008

www.statistik.uni-dortmund.de/useR-2008/
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R as a Business Intelligence Tool



So just what is Business Intelligence?

From Wikipedia:

In 1989 Howard Dresner, later a Gartner 

Group analyst, popularized BI as an 

umbrella term to describe "concepts and 

methods to improve business decision 

making by using fact-based support 

systems." systems." 

In modern businesses the use of 

standards, automation and specialized 

software, including analytical tools, 

allows large volumes of data to be 

extracted, transformed, loaded and 

warehoused to greatly increase the speed 

at which information becomes available 

for decision-making.



Business Intelligence Tools

Again From Wikipedia:

The key general categories of business intelligence tools are:

• Spreadsheets

• Reporting and querying software

• OLAP
We play here.

• OLAP

• Digital Dashboards

• Data mining

• Process mining

• Business performance management

We play here.



Positioning R against Traditional BI

Characteristic Traditional BI R & Friends

Cutting Edge Methods - / + + + +

Naive Interactive Use + + + - - - (some GUIs help)

Reproducible Results - /+ + + +

Massive Data Handling + + - - - (stay tuned)Massive Data Handling + + - - - (stay tuned)

Data Base Reporting + + + - - - (N/A)

Visualization + + + + +

Predictive Analytics + + + +

Verifiable Methods - + + +

Data Mining - / ++ + + +



Leverage R’s Strengths in Combination w/ Classical BI



Jim’s R Examples

• R Help Message Counts• R Help Message Counts

• Data Profiling

• Reproducible Reporting

• Customer Segmentation



R Help Message Count

TITLE

R Help Message Count
& JGR Demo



R Help Message Counts (JGR Demo)

From raw data: 

*See Appendix for data & Code

To insights: 
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Data Profiling with R



Data Profiling in R – Basics

Cleint Data 

Source

Add Identity, 

source & load 

batch fields

VARCHAR image 

of source data 

retaining client 

field names with 

just identity 

column (PK), 

source key & load 

• Reference: Data Quality – The Accuracy Dimension

by Jack E. Olson

• Where we profile:

Staging Tables

batch fields

R DataProf

MetaData
Profile Report

source key 

batch key added. 



Data Profiling in R – Profiler Column Output

AMA_Stage . RECEIVABLE_TXN . X_ASOF_DATE 19 varchar(8000) 

#

%

Rows
3,861,249

100.00

Nulls
2,908,244

75.32

Distinct
28,564

0.74

Empty
0

0.00

Numeric
0

0.00

Date
953,005

100.00

Min.

2003-01-14

1st Qu.

2003-08-12

Median

2003-12-29

Mean

2004-02-12

3rd Qu.

2004-09-08

Max.

2005-10-17

Distribution of X_ASOF_DATE

#
 R

o
w

s

4
  

 e
+

0
5

Header: Database details for field

Summary Counts & %’s
Empty, Numeric & Date only for 

character strings

2003-01-14 2003-08-12 2003-12-29 2004-02-12 2004-09-08 2005-10-17

#
 R

o
w

s

0
  

 e
+

0
0

2003 2004 2005 2006

Head: NA|NA|NA|NA|NA|NA

Footer: Notes about field

Summary Stats if 

numeric or date

Appropriate 

plot type



Data Profiling in R – Examples (1)

DataProfTest . LOAD_WELCOME_KIT . ROW_ID 1 int(4) 

#

%

Rows
33,733

100.00

Nulls
0

0.00

Distinct
33,733

100.00

Min.

    1

1st Qu.

 8,430

Median

16,900

Mean

16,900

3rd Qu.

25,300

Max.

33,700

Distribution of ROW_ID

Numeric Value

#
 R

o
w

s

0 5000 15000 25000 35000

0
1
0
0
0

Head: 1|2|3|4|5|6

• A Surrogate Key

TriRaw . raw_accounts . ID 1 varchar(8) 

#

%

Rows
104,021

100.00

Nulls
0

0.00

Distinct
104,021

100.00

Empty
0

0.00

Numeric
104,021

100.00

Date
2,707

2.60

Min.

   90,700

1st Qu.

  301,000

Median

  803,000

Mean

  929,000

3rd Qu.

 1,440,000

Max.

16,900,000

Distribution of ID

Numeric Value

#
 R

o
w

s
0.0 e+00 5.0 e+06 1.0 e+07 1.5 e+07

0
3
0
0
0
0

Head: 13222820|13208821|13012891|13007600|13003661|13003041

• Probable Business Key



Data Profiling in R – Examples (2)

• A Few Categories

TriRaw . raw_accounts . PROGRAM 3 varchar(20) 

#

%

Rows
104,021

100.00

Nulls
0

0.00

Distinct
7

0.007

Empty
0

0.00

Numeric
0

0.00

Date
0

0.00

US BANK

ELAN

USAA

ELITE REWARDS
RCI REWARDS

SMALL BUSINESS

CAPITAL ONE CONSUMER

Categories in PROGRAM

# Rows

0 10000 30000 50000

Head: CAPITAL ONE CONSUMER|CAPITAL ONE CONSUMER|CAPITAL ONE CONSUMER|CAPITAL ONE CONSUMER|CAPITAL ONE CONSUMER|CAPITAL ONE CONSUMER

• Many Categories

TriRaw . raw_redemptions . REDEMPTION_OFFER 3 varchar(30) 

#

%

Rows
90,651

100.00

Nulls
0

0.00

Distinct
866

0.955

Empty
0

0.00

Numeric
0

0.00

Date
0

0.00

$ 3 B D F H J L N P S U Y

Distribution of REDEMPTION_OFFER

First Character in Value

#
 R

o
w

s

0
3
0
0
0
0

Head: Weber Portable Gas Grill|Weber Portable Gas Grill|Weber Portable Gas Grill|Sony AM/FM Sport Walkman|Sony AM/FM Sport Walkman|Sony AM/FM Sport Walkman



Data Profiling in R – Examples (3)

• Numeric Value

AMA_Stage . RECEIVABLE_TXN_DETAIL . AMOUNT 3 varchar(8000) 

#

%

Rows
8,103,330

100.00

Nulls
0

0.00

Distinct
18,600

0.23

Empty
0

0.00

Numeric
8,103,330

100.00

Date
3,820

0.047

Min.

-295

1st Qu.

 -50

Median

 -25

Mean

   0

3rd Qu.

  50

Max.

 295

Distribution of AMOUNT

Numeric Value

#
 R

o
w

s

-300 -200 -100 0 100 200 300

0
4
0

8
0

Head: 30|-30|247|-247|30|-30

• Another Numeric Value

TriRaw . raw_accounts . BALANCE 5 varchar(6) 

#

%

Rows
104,021

100.00

Nulls
0

0.00

Distinct
53,663

51.59

Empty
0

0.00

Numeric
104,021

100.00

Date
21,118

20.30

Min.

-47,700

1st Qu.

  4,160

Median

 17,300

Mean

 31,600

3rd Qu.

 43,100

Max.

516,000

Distribution of BALANCE

Numeric Value

#
 R

o
w

s

0   e+00 2   e+05 4   e+05
0

3
0
0
0
0

Head: 6416|5116|10195|10000|10000|10000



Data Profiling in R – Examples (4)

• Reasonable Dates

TriRaw . raw_accounts . BIRTH_DATE 8 varchar(10) 

#

%

Rows
104,021

100.00

Nulls
25,695

24.70

Distinct
17,750

17.06

Empty
0

0.00

Numeric
0

0.00

Date
78,326

100.00

Min.

1904-07-02

1st Qu.

1945-07-06

Median

1953-04-12

Mean

1952-10-29

3rd Qu.

1961-03-08

Max.

1995-01-29

Distribution of BIRTH_DATE

#
 R

o
w

s

0
1
5
0
0

1904 1919 1934 1949 1964 1979 1994

Head: 3/30/1954|3/17/1969|4/5/1971|5/11/1939|4/14/1952|2/10/1960

• Unusual Dates

AMA_Stage . RECEIVABLE_TXN . TXN_DATE 8 varchar(8000) 

#

%

Rows
3,861,249

100.00

Nulls
0

0.00

Distinct
1,773

0.046

Empty
0

0.00

Numeric
0

0.00

Date
3,861,190

100.00

Min.

1993-01-29

1st Qu.

2001-07-31

Median

2002-11-30

Mean

2002-12-02

3rd Qu.

2004-04-30

Max.

2005-10-17

Distribution of TXN_DATE

#
 R

o
w

s

0
4
0
0
0
0

1993 1995 1997 1999 2001 2003 2005

Head: 1/27/2000 0:00:00|1/27/2000 0:00:00|1/27/2000 0:00:00|1/27/2000 0:00:00|1/27/2000 0:00:00|1/27/2000 0:00:00



Data Profiling in R – Examples (5)

• Customer Job Title not too useful

AMA_Stage . CUSTOMER . JOB_TITLE 7 varchar(8000) 

#

%

Rows
471,400

100.00

Nulls
340,240

72.18

Distinct
34,242

7.26

Empty
127

0.027

Numeric
5

0.004

Date
0

0.00

 0 3 6 B E H K N Q T W

Distribution of JOB_TITLE

First Character in Value

#
 R

o
w

s

0
2
0
0
0
0
0

Head: NA|NA|NA|NA|NA|NA

• T-shirt Size also not reliable
OliviaMatrix . RS_CONTACT_INFO . SIZE 11 varchar(16) 

#

%

Rows
204,051

100.00

Nulls
192,277

94.23

Distinct
29

0.014

Empty
1

0.00

Numeric
0

0.00

Date
0

0.00

1 2 3 4 5 6 L M S X y

Distribution of SIZE

First Character in Value

#
 R

o
w

s

0
1
0
0
0
0
0

Head: NA|NA|Large|NA|XXL|NA
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Reproducible Reporting



What’s Reproducible Reporting?

• Use methods from “Reproducible Research” 
• a published paper should include data and analysis code to 
produce tables, charts, and conclusions
• See www.stat.washington.edu/jaw/jaw.research.reproducible.html

• Using R for “Reproducible Reporting” leverages:
• R’s connectivity• R’s connectivity
• R’s advanced analysis & visualization
• odfWeave to produce OpenOffice text document

• Business analysts can edit
• Export to PDF or .doc
• Based on Sweave (LaTeX) work by Fritz Leisch .

• Following example is actual data quality assurance report we run 
every month as part of a large data warehouse update 



Actual Output Report



odfWeave “source”

In-line “sweave” expression

Conditional table

Runs Test Exceptions in a table

Lattice X-Y Plot

See appendix for full width snap shots.
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Unsupervised Clustering



Prospect Segmentation – Problem Statement

• A tech company surveying prospects

• ~ 20 k respondents
• ~ 35 check box type questions covering

• Respondent’s role
• Hardware type
• Interests
• Applications• Applications

• Use Fritz Leisch’s flexclust package 
• K-Centroids Cluster Analysis (KCCA)
• Jaccard distance best suited for “preference” survey
• do 4 runs with # clusters = 3 through 8

• look for stable & meaningful clusters
• see: www.stat.uni-munchen.de/~leisch

• Goal – assign future respondents to actionable segment
• marketing action
• marketing message



Customer Segmentation – Separation Plots 



Customer Segmentation - Segments

Loyalist A Brand Responder

Loyalist B
Student

Brand Non-

responder
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Mike’s R Examples



What is a good model?

A good statistical model is

• Intuitive 

• Estimable

• Actionable

“All models are wrong.  Some models are useful.” 
– George E.P. Box

• Actionable

Beyond providing insight, a good model suggests how to 
improve a system:  “buy more of x and less of y.”  

A good model drives decisions.



What is a good model for a baseball hitter?



"a hitter should be measured by his 
success in that what he is trying to 
do, ... create runs. It is startling, 
when you think about it, how much 
confusion there is about this."

-Bill James, quoted in 

What is a good model?

-Bill James, quoted in 
Moneyball (p.76)

Runs scored 
per game

~
At Bats, Walks, Hits 
(Singles, Doubles, Triples, 
HRs), Sac Flies, Hit by 
Pitch



Components of our baseball hitter model:

Runs scored per game (per team) 
At Bats, Walks, Hits (Singles, Doubles, Triples, HRs), 
Sac Flies, Hit by Pitch (per team)

What is a good model for a baseball hitter?

Data source:  

baseball-databank.org

Our tools:  

R, RMySQL

Actionable Result:  

Identify the most valuable hitters in the league.



Query the database to populate our R “data frame”

What is a good model for a baseball hitter?

librarylibrarylibrarylibrary(RMySQL)

con <con <con <con <---- dbConnectdbConnectdbConnectdbConnect(dbDriver(‘MySQL’),
user=‘mdriscol’, 
password = ‘mypass’, 
host = ‘localhost’, 
dbnamedbnamedbnamedbname = ‘= ‘= ‘= ‘bbdbbbdbbbdbbbdb’’’’)dbnamedbnamedbnamedbname = ‘= ‘= ‘= ‘bbdbbbdbbbdbbbdb’’’’)

resultSetresultSetresultSetresultSet <- dbSendQuery(con,
"select AB,BB,H,2B,3B,HR,SF,HBP,G,R

from teams
where yearID between 2000 and 2005")

teamStatsteamStatsteamStatsteamStats <- fetch(resultSet, n=-1)

attachattachattachattach(teamStats)



What is a good model for a baseball hitter?

MODEL 1

Runs per game ~ Batting Average

Batting Average = Hits / At Bats

rpg <- R/G
bavg <- H/AB
plot(rpgrpgrpgrpg ~ ~ ~ ~ bavgbavgbavgbavg)



What is a good model for a baseball hitter?

MODEL 2

Runs per game ~ Slugging %

Slugging % = Total Bases / At Bats

rpg <- R/G
slug <- (H + 2B + 3B*2 + HR*3)/AB
plot(rpgrpgrpgrpg ~ slug~ slug~ slug~ slug)



What is a good model for a baseball hitter?

MODEL 3

Runs per game ~ OPS

OPS = On Base Plus Slugging

onbase <- (H+BB+HBP)/(AB+BB+SF) 
OPS <- onbase + slug
plot(rpgrpgrpgrpg ~ OPS~ OPS~ OPS~ OPS)



What is a good model for a baseball hitter?

Conclusion:  OPS is the best predictor of runs

Hitters with high OPS are the most valuable hitters



Does OPS predict a player’s salary?

We take 836 data 
points for players 
between 2000 and 
2005.

As is common with 
income data, non-
normally distributed

A-rod

batters <- sql.fetch.all(con,
'select yearID,
salary,

Log-normalizing the data 
reveals a bi-modal 
distribution; we’ll restrict 
our analysis to players 
who earn > $1m annually

log10(salary)

salary,
b.*
from salaries s
join master m using (idxLahman)
join batting b using (idxLahman)
join teams t on (t.idxTeams = b.idxTeams)
where s.idxTeams = t.idxTeams
and yearID between 2000 and 2005
group by yearID, playerID
having AB > 300')



Does OPS predict a hitter’s salary?

poor better good

$$ v batting avg $$ v slugging $$ v OPS

A hitter’s previous year’s 
OPS predicts his salary better 
than any other batting statistic

best!

$$ v last year’s OPS



Web Dashboards with Rapache

http://www.dataspora.com/R
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Getting Started with R



R Links

• R Homepage: www.r-project.org
• The official site of R

• R Foundation: www.r-project.org/foundation
• Central reference point for R development 
community
• Holds copyright of R software and documentation

• Local CRAN: 
• Mirror site 

• We use: cran.cnr.berkeley.edu

• Find yours at: cran.r-project.org/mirrors.html
• Current Binaries
• Current Documentation & FAQs
• Links to related projects and sites

• JGR Site: jgr.markushelbig.org/JGR.html



R Basics – Learning More

Wikipedia
http://en.wikipedia.org/wiki/R_(programming_language) 

An Introduction to R
http://cran.cnr.berkeley.edu/doc/manuals/R-intro.html

Links to all “official” manuals (html & pdf)
http://cran.cnr.berkeley.edu/manuals.htmlhttp://cran.cnr.berkeley.edu/manuals.html

R Graph Gallery
http://addictedtor.free.fr/graphiques/

R Wiki
http://wiki.r-project.org/rwiki/doku.php



Questions? Comments?

� Now would be the time!

� Keep in contact!

� Mike’s email: mike@dataspora.com

� Jim’s email: JPorzak@Responsys.com

� Jim’s past presentations: www.porzak.com/JimArchive
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Appendix



JGR Demo Details

Download data & R code from 
www.porzak.com/JimArchive/RHelp.zip



Expanded odfWeave source file (1)



Expanded odfWeave source file (2)


