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Pronouncing “R” Responsys




First there was S Responsys

* R 1s 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 Thaka
* Statistics Department of the University of Auckland
* GNU GPL release in 1995
* “R” 1s before “S”, as in “HAL” 1s 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

As of October 2004

* V2.0 Released October, 2004

* Windows, Mac OS, Linux & Unix
ports

* Over 400 submitted packages from
“abind” to “z00”

* 12t pewsletter (Volume 4/2)
published September 2004

* 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

Responsys

As of July 2008

* V2.7.1 Released June, 2008

* Windows, Mac OS, Linux & Unix
ports (including Vista)

* 1450+ packages; “aaMI” to “zoo”
(+45 Omegahat, +260 Bioconductor)
o 221 pewsletter (Volume 8/1)

published May 2008

* 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.orq
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About R
What is R?
Contributors
Screenshots
What's new?

Download

CRAN

E Project
Foundation
Members & Donors
Mailing Lists

Bug Tracking

Developer Page
Conferences

Search

Documentation

|

The R Project for Statistical Computing
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Getting Started:

* B is a free software environment for statistical computing and graphics. It compiles and runs on a wide variety of UNIX

platforms, Windows and MacOS5. To download R, please choose your preferred CEAN mirror.

® If vou have questions about R like how to download and install the software, or what the lcense terms are, please read our

answers to frequently asked questions before vou send an email.




cran.cnr.berkeley.edu
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CRAN
Mirrors
What's new?
Task Views
Search

Abont R
E Homepage

Software
B Sources
E Binaries

Other

Docomentation
Mamals

FAQs
Contributed
Newsletter

The Comprehensive R Archive Network

Frequently used pages

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users
most likely want one of these versions of B:

o Linux
o MacO5 X
o Windows

Source Code for all Platforms

Windows and Mac users most likely want the precompiled binaries listed in the upper box, not the source
code. The sources have to be compiled before you can use them. If you do not know what this means, you
probably do not want to do it!

* The latest release (2008-06-23): R-2.7.1 tar gz (read what's new in the latest version).

* Sources of B alpha and beta releases (daily snapshots, created only in time periods before a planned
release).

® Daily snapshots of current patched and development versions are available here. Please read about
new features and bug fixes before filing corresponding feature requests or bug reports.

® Source code of older versions of B is available here.

¢ Contributed extension packages

|Questions About R




Task Views 1st step in finding relevant packages
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CRAN
Mirrors

What's new?

Software

E. Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed
Newsletter

Bavesian
Cluster
Econometrics

Environmetrics

ExperimentalDesign

Finance

Genetics
Graphics

eR

Machinel earning
Multivariate

CRAN Task Views

Bavesian Inference

Cluster Analvsis & Finite Mixture Models

Computational Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analvsis of Experimental Data
Empirical Finance

Statistical Genetics

Graphic Displays & Dvnamic Graphics & Graphic Devices & Visualization
gRaphical Models in R

Machine Learning & Statistical Learning

Multivariate Statistics

Naturall anguageProcessing Natural Language Processing

Optimization
Pharmacokinetics
Psvchometrics
Robust
SocialSciences
Spatial

Survival

Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Psvchometric Models and Methods

Robust Statistical Methods

Statistics for the Social Sciences

Analysis of Spatial Data

Survival Analysis



R Help — Best Support!

[ Remove label "R-Help” ] [ Feport Spam ] [ Delete ] |I"u"||:|re actions._.

“ | Refresh

Select: All, Mone, Read, Unread, Starred, Unstarred
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Core Developers!

VAT,

intox [R] gbn with jumps - Hi everybody I'd like to simulate a Generalized Wiener Process with jumps. Any sugge:
intox [R] simpler solution {untested) - axis says that this function has the logical parameter outer "indicating whe
intox [R] gbm with jumps - Hi everybody I'd like to simulate a Generalized Wiener Process with jumps. Any sugge
intex [R] Three horizontal axes OR Two axes on same side? - Dear list: | need to reproduce a plot with three d
intox [R] levelplot not adjusting colors - Hi all, | try to make a levelplot from the Trellis graphics package of count
intox [R] warning in GAM - Hello, | have a problem when doing gam (from gam library; | am using R 2.4.0, window:
intex [R] Error in plot.new() : Figure margins too large - Hello. was could be the reason for such an error mess:
intox [R] batch job GLM calculations - Hello | want to batch job the calculation of many GLM-models, extract sor
intox [R] @ question of substitute - The ‘Right Thing' is for oneway test() to allow a variable for the first argument, a
intox [R] zere margin / marginless plots - Hi, I'd like to produce a marginless or zero margin plot so that the pixe
intox [R] posthoc tests with ANCOVA - The WoodEnergy example in package HH (available on CRAN) is similar #
intox [R] axis date format in lattice - Hello list, plotting the following example 1 in lattice only labels the x-axis wi
intox [R] A question about R environment - Philippe Grosjean] =Flease, don't reinvent the wheel: putting functior
intex [R] TCL/TK and R documentation? - | am hoping something has changed since | last asked about this. Is tl
intex [R] problems with optim, "for"-loops and machine precision - Two possibilities for why your 7 parameter
inbex [R] axis labels at subset of tick marks - For example, this works: x = seq(-100, 1000, 25) v = » * x plot(xy
inbex [R] SAS and R code hazard ratios - On Wed, 10 Jan 2007, Colleen Ross@kp.org wrote: = | am new to R and
Inbex [R] “"go" or "goto” command - Thomas L Jones wrote: > Some computer languages, including C, have a "go" ¢
inbex [R] logistic regression packages - Hi David: Thanks for you information. 2 further questions: 1. | found out th
inbex [R] Installation problem with package mixtools - | am trying to install mixtools on Debian Etch and get the follc
incex [R] map data.frame() data after having linked them to a read.shape() object - On Wed. 10 Jan 2007, Tord Snal
intex [R] using DBI - The way MySQL works, | use RMyS0L to contact, which in turn uses DBI. There is a library B
Incex [R] Meeting announcement: An Introduction to Data Analysis Using R - An Introduction to Data Analysis Usin

[

[

[
Insox [R] 2 problems with latex table (quantreg package) - reproducible - The usual R-help etiquette recommends: 1
inbox [R] scripts with littler - Brian Ripley wrote: > Exactly as documented. The argument is named ‘new’ and not ...
[

Intox [R] correlation value and map - Hi Zoltan, Right, | have 30x32=960 data points per year (It is actually the mear
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Significant New R Books Responsys

| ‘.5’3_ Springer
Use R

12 results

Software for Data Analysis
Programming with R
Applied Econometrics with R Series: Statistics and Computing
5lﬁ1ict|]r?=.r' C., Zeileis, A, ISBN 978-0-387-77316-2, 2008, Softcover -~ : Chﬂmb&rﬁ, Jﬂhrl M
Saftware for 2008, Approx. 510 p., Hardcover

Bioconductor Case Studies o R S

Hahne, F., Huber, W. (et al.), ISBN 978-0-387-77230-4, 2008, Softcover AL AR |5BM: 973-0-387-75935-7

... More

Analysis of Integrated and Co-integrated Time Series with R
Pfaff, B., R-code for examples in the book, ISBM 878-0-387-75966-1, 2008, Softcover

... More Mot yet published. Available: July 18, 2008

Morphometrics with R
Claude, J., ISBN 978-0-387-77789-4, 2008, Softcover
... More

Applied Spatial Data Analysis with R

Bivand, R.S., Pebesma, E.J. (et al), ISBM 978-0-387-78170-9, 2008, Softcover
... Maore

Wavelet Methods in Statistics with R
Mason, G.P., ISBN 978-0-387-75960-9, 2008, Softcover
... Maore

Introductory Statistics with R
Series: Statistics and Computing
Dalgaard, Feter

2nd ed., 2008, XV, 364 p., Softcover
[SBM: 978-0-387-79053-4

Statistical Methods for Environmental Epidemiology with R

Peng, R.D., Dominici, F., ISBN 978-0-387-78166-2, 2008, Softcover
... Mare

Data Manipulation with R
Spector, P., 1SBN 978-0-387-74730-9, 2008, Softcover
... More

Lattice - Multivariate Data Visualization with R

Sarkar, 0., IS8 978-0-367-72958-5, 2008, Softcover Mot yet published. Available: July 25, 2008

Interactive and Dynamic Graphics for Data Analysis
Cook, D., Swayne, D.F., ISBN 978-0-387-71761-6, 2007, Softcover
... More

Bayesian Computation with R
Albert, 1., ISBN 978-0-387-71384-7, 2007, Softcover
... More

Analysis of Phylogenetics and Evolution with R
Paradis, E., ISBN 978-0-387-32914-7, 2006, Softcover
... More



useR! 2008 Responsys

Conference
é‘?ﬁmﬁﬁg‘e universitat Aboit the Conference
) Date & Location
solutions Important Dates
data analysis that delivers Ca“ fO[ PapETS
Download: Logo, Flyer, Paster
Funding
The R User Conference 2008 n STAR ALLIANGE MEMBER 21~ Participants
August 12-14, Technische Universitdat Dortmund, Germany Program
6 MERCK & CO,,INC. Conference Program
Organi Fakultat Statistik, Technische Universitat Dortmund e invited Lectures
rganizer: akultat Statistik, Technische Universitat Dortmun Presentations
Co-Organizer: Austrian Association for Statistical Computing @Wl LEY-BLACKWELL Tutaorials
Sponsors: R Foundation for Stafistical Computing @ @8 CAMBRIDGE Social Program
@ P UNIVERSITY PRESS Program Committee
AASC @ CRC Press Online Registration
Austrian Association Taylor &Francis Group REVO'UﬁOI‘I statistics.com - Dortmund
for Sisicst Computing CHAPMAN & HALL computing — Accommodation
_ nan ZEMENTIS Abolt Dortmund
G 0 O l e @ Spri ADAPA Predictive Analytics Edition Travel information
ringer e
8 = opHng T} "
About the Conference Date & Location
useR! 2008, the R user conference, takes place at the Fakultat Stafistik, Technische Universitat Dortmund, August 12-14, 2008 (iCalendar file)
Germany from 2008-08-12 to 2008-08-14. Pre-conference tutorials will take place on August 11.
The conference is organized by the Fakultat Statistik, Technische Universitat Dortmund and the Austrian Fakultat Statistik
Association for Statistical Computing (AASC). It is funded by the R Foundation for Statistical Computing. Technische Universitat Dortmund



R as a Business Intelligence Tool



So just what is Business Intelligence? Responsys

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."

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 Responsys

Again From Wikipedia:

The key general categories of business intelligence tools are:
* Spreadsheets
* Reporting and querying software
* OLAP
* Digital Dashboards — We play here.
* Data mining
* Process mining
* Business performance management

e

—



Positioning R against Traditional Bl Responsys’

Characteristic Traditional Bl R & Friends

Cutting Edge Methods -/ + ++ 4+

Naive Interactive Use ++ + - - - (some GUIs help)
Reproducible Results - [+ +++
Massive Data Handling + o+ - - - (stay tuned)
Data Base Reporting ++ + ---(N/A)
Visualization + + F+ o+
Predictive Analytics + ++ +
Verifiable Methods - ¥+ +

Data Mlnlng = / ++4 + + +



Leverage R’s Strengths in Combination w/ Classical Bl

-1

T

Marketing
Data from
Client

Marketing g
Insights : i

OLAP*: Microsoft Analysis

S, Services )
Media Database & ETL™:
[ MS-SQL Server ) e —
Segmentation Attrition e
— Cubes Cubes =

—— / I -‘h s
MO L‘ =
>[ Stage 7 |
o Carmpaign Subscription ——Visualization: openi web application—

s St Cubes Service Report User
/Stage-to-Load (“Connectors  ( Definitions” (" Interface \
Efl= * OLAP: OnLine Chart

h il il 3 OLAP Connector OLAP
> = | [8ges8INd (XMLA) RDL*
< B RDBMS Gonnector RDBMS Components
—— ¢ ’( (JDBC) ) ( RDL J
MO S T & D M . i R Portlet
tond - tatistics ata Mining: R—— Data Mining Diata Mining inlerfaces
; Connector(RServe) ROL
e o _R_""»\ /"'-7___7‘“‘\.\ P
P Response \‘-«I .'/ LTV N/ AtRisk ) Other Data Other
‘\‘ Models J \ Models / \ Models Connectors RDL's
R ol \\E_,_ o
I I J— L
e *\.\ L ‘-k._\\ //— T
‘./ Segmentation Ir/ Campaign '/ Marketing b ( Securi[y B
X Models //l \_  Lift Models / \_ Mix Models 7
TR S e— [ Java EE Application Server J
Plots for EDA Models for Prediction * RDL: Report Definition Language i
(Box, Scatter, (Regression,
— Mosaic, Decision Trees, . .. ® .
Association, Random Forest, MatrixOptimizer™ Architecture
| | * ETL: Extract, Transform, & Load Pairs, BESDOHSE, Llngfar Models, March 2006
h ' Stpvtal ol BaiNie Modelo) Copyright © 2006, Loyalty Matrix, Inc.




Jim’'s R Examples

* R Help Message Counts
 Data Profiling

* Reproducible Reporting
« Customer Segmentation



R Help Message Count
& JGR Demo



R Help Message Counts (JGR Demo)

Responsys

From raw data:

period

re-sorted
31 Dec 2007 to 31 Jan 2008 by thread by subject by

author attachment

31 Jan 2008 to 29 Feb 2008 bv thread by subject by

author attachment

29 Feb 2008 to 31 Mar 2008 by thread bv subject by

author attachment

31 Mar 2008 to 20 Apr 2008 by thread by subject by

author attachment

30 Apr 2008 to 20 May 2008 by thread by subject by

author attachment

1 Jun 2008 to 20 Jun 2008 by thread by subject by

author attachment

30 Jun 2008 to 15 Jul 2008 by thread by subject by

author attachment

messages
2451
2565
2781
2486
2483
2824
1417

To insights:

R Help Maillist Message Increase

MsgPerik

2007

Period_5Start

2008

Foo

Goo

MsgPerwi

300 —

200 —

500 —

*See Appendix for data & Code

R Help Maillist Message Increase

_____

2005

2008

2007

2008



Data Profiling with R



Data Profiling in R — Basics Responsys

« Reference: Data Quality — The Accuracy Dimension
by Jack E. Olson

* Where we profile:

VARCHAR image
of source data
retaining client

Add Identity, field'nam.es with
source &load ———, ’é‘jhﬁi”(tgy}()‘
batch fields source key & load
batch key added.
Staging Tables
R DataProf

i

Profile Report

MetaData



Data Profiling in R — Profiler Column Output Responsys

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

Header: Database details for field character strings
AMA Stage . RECEIVABLE TXN . X ASOF DATE / 19 varchar(8000)
Rows Nulls Distinct Empty Numeric Date P
4 3861249 2908244 28,564 0 0 953,005 Distribution of X_ASOF_DATE
% 100.00 75.32 0.74 0.00 0.00 100.00 2
Min. 1stQu. Median Mean 3rd Qu. Max. 2 :
2003-01-14 2003-08-12 2003-12-29 2004-02-12 2004-09-08 2005-10-17 e
3
© 2003 2004 2005 2006

Head: NA|N\A|NA|NA|NA|NA /

L _/

Summary Stats if Appropriate
numeric or date plot type

Footer: Notes about field




Data Profiling in R — Examples (1) Responsys

» A Surrogate Key

DataProfTest . LOAD WELCOME_KIT . ROW_ID 1 int(4)
Rows Nulls Distinct s
# 33733 0 33733 Distribution of ROW_ID
% 100.00 0.00 100.00
Min. 1st Qu. Median Mean 3rd Qu. Max.

1 8,430 16,900 16,900 25,300 33,700

# Rows
1000

0

T T T 1
0 5000 15000 25000 35000

Numeric Value

Head: 112[3[4]56

* Probable Business Key

TriRaw . raw_accounts . ID 1 varchar(8)
Rows Nulls Distinct Empty Numeric Date I
# 104,021 0 104,021 0 104,021 2707 Distribution of ID
% 100.00 0.00 100.00 0.00 100.00 2.60
Min. 1st Qu. Median Mean 3rd Qu. Max. % o
90,700 301,000 803,000 929,000 1,440,000 16,900,000 | S
()
o

[ T T 1
0.0 e+00 5.0 e+06 1.0 e+07 1.5 e+07

Numeric Value

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




Data Profiling in R — Examples (2) Responsys

* A Few Categories

TriRaw . raw_accounts . PROGRAM 3 varchar(20)
Categories in PROGRAM

Rows Nulls Distinct Empty Numeric Date
# 104,021 0 7 0 0 0 CAPITAL ONE CONSUMER | |
% 100.00 0.00 0.007 0.00 0.00 0.00 SvALLBUSINESS L]
RCIREWARDS [
ELITE REWARDS
usaa [
ELAN [
US BANK |
[ T T T T 1
0 10000 30000 50000
# Rows

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

* Many Categories

TriRaw . raw_redemptions . REDEMPTION_OFFER 3 varchar(30)
Rows Nulls Distinct Empty Numeric Date .

" 90,651 0 866 0 5 o Distribution of REDEMPTION_OFFER

% 100.00 0.00 0.955 0.00 0.00 0.00

# Rows
0 30000

0__- -

$ 3BDFHUJLNPSU Y

First Character in Value

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) Responsys

* Numeric Value

AMA Stage . RECEIVABLE TXN DETAIL . AMOUNT 3 varchar(8000)
Rows Nulls Distinct Empty Numeric Date e
4 8103330 0 18,600 0 8103330 3,820 Distribution of AMOUNT
% 100.00 0.00 0.23 0.00 100.00 0.047 =
Min. 1st Qu. Median Mean 3rd Qu. Max. g °
-295 -50 -25 0 50 295 i ~
ST T = ]
300 200  -100 0 100 200 300
Numeric Value

Head: 30]-30[247]-247]30[-30

* Another Numeric Value

TriRaw . raw_accounts . BALANCE 5 varchar(6)
Rows Nulls Distinct Empty Numeric Date e
# 104,021 0 53,663 0 104,021 21,118 Distribution of BALANCE
% 100.00 0.00 51.59 0.00 100.00 20.30
Min. 1st Qu. Median Mean 3rd Qu. Max. % S
-47,700 4,160 17,300 31,600 43,100 516,000 g:t §
e [ T ] T T |
0 e+00 2 e+05 4 e+05
Numeric Value
Head: 6416]5116]10195[10000]10000[10000




Data Profiling in R — Examples (4) Responsys

 Reasonable Dates

TriRaw . raw_accounts . BIRTH DATE 8 varchar(10)
Rows Nulls Distinct Empty Numeric Date e
4 104,021 25,695 17,750 0 0 78,326 Distribution of BIRTH_DATE
% 100.00 24.70 17.06 0.00 0.00 100.00
Min. 1stQu. Median Mean 3rd Qu. Max. £ 3
1904-07-02 1945-07-06 1953-04-12 1952-10-29 1961-03-08 1995-01-29 € 7
o
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 Nulls Distinct Empty Numeric Date e
# 3,861,249 0 1,773 0 0 3861,190 Distribution of TXN_DATE
% 100.00 0.00 0.046 0.00 0.00 100.00
Min. 1st Qu. Median Mean 3rd Qu. Max. g o
1993-01-29 2001-07-31 2002-11-30 2002-12-02 2004-04-30 2005-10-17 i S
<t
o
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) Responsys

« Customer Job Title not too useful

AMA Stage . CUSTOMER . JOB TITLE 7 varchar(8000)
Rows Nulls Distinct Empty Numeric Date L

4 471400 340240 34,242 127 5 0 Distribution of JOB_TITLE

% 100.00 72.18 7.26 0.027 0.004 0.00

# Rows
200000

%N o . 0.0 o o

0 36 B EHIKNQTW

0

First Character in Value

Head: NANA|NA|NAINAINA

® T-shirt Size also not reliable

OliviaMatrix . RS CONTACT INFO . SIZE 11 varchar(16)
. 2028‘;3”13 1 92',\‘2“7'@ DiSﬁg‘g Emp?’ N“me”g Datg Distribution of SIZE

% 100.00 94.23 0.014 0.00 0.00 0.00 H

1 23 456 LMS Xy

# Rows
0 100000

First Character in Value

Head: NA|NA|Large|NAXXLNA




Reproducible Reporting



What’s Reproducible Reporting? Responsys

» Use methods from “Reproducible Research”
* a published paper should include data and analysis code to
produce tables, charts, and conclusions
« See

 Using R for “Reproducible Reporting” leverages:
* 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

Responsys

MO QA 2.0 Counts for Load As Of 2008-07-04 Service Requests and Membership Events
MNotes:
Summary
oo . E serdce R t d Wemaershi [T
Mote missing week & very unusual Upgrade ramp-up highlighted below. on l;ﬂ:“ % Mambars ,P_W L
Missing Data:
WeekOfSatThe_ Numberhew o ) ) )
2008-08-21 0 - - i . - -
T +
5 ;
Unusual Trends: ¥ s
Data Set p.valug AboveBelow Severity o
Upgrades 0.001268 4t HIGHLY SUSPECT
SessionsConsumed 0.053724 B o Unusual £ £ £ & = £ E 3 & = 5 #
# & E £ B & 4 4 4 ¥
Whers AboveBelow shows weeks with counts above, +, or below, -, mean of all weeks. S o ek
L ]
Membership
Miscellaneous Evenis
Motes:
Motes:
Mew and Losi Members by Wiesk
M e Mnbed o +
Friviledges Lpgrades by Week
[ Ungaes
L)
il
;T .
. H
h o
P A Y Y Y Y A 7
RRpT— & 4 i _,-“" _:' # r § # e‘h # ;!

emi ol daka ok

E11 Misslon Biresd, 5* Finor San Francisco, CA 34102 445.37E.S400 | waww.responsys.com Resporsys Confidental g7rsmos Fage 3



odfWeave “source” Responsys

Responsys’

MO QA 2.0 Counts for Load As Of
\Sexpr{mo_AsOfDate} <In-line “sweave” expression
Summary

Missing Data:

MizsingTabl heo = FALSE = 1 agn
Ll e e <Cond|t|onal table
I -I"I:' lI"H mplak nl T ] wnts for ar "

le, acho = FALSE, results = mi>oe <Runs Test Exceptions in a table

sdfCat ["No unuswal trends obsecved.")

1
LE('is . null {mnrow | Suspacta] ) |
cdfCat ["Whera A o &b weaks with coun i Lo

Membership

Niotes:

< Lattice X-Y Plot

<<ManbCounts, acho = FALEE, flg = TRUE:»=

ot (Humb&rHaw + HunberLost Wask0fZatTha , CountasEyWaak,
type = "B, ylim = c|0, 500001,
auto.key = list{title = "Mew and Lost Membars by Week", spaca =

.....

columns = 2, lines = TRUE),

T e e See appendix for full width snap shots.



Unsupervised Clustering



Prospect Segmentation — Problem Statement Responsys’

* Atech company surveying prospects
« ~ 20 k respondents
» ~ 35 check box type questions covering
« Respondent’s role
« Hardware type
* Interests
« 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:
» Goal — assign future respondents to actionable segment
» marketing action
» marketing message



Customer Segmentation — Separation Plots

0.0

I | I I T T T T T
0.0 02 0.4 0.5 0.8 1.0 —1 o 1 2 a
koca gjaccard - § clusters (Z20k sample, seed = §)

population average distance = 0.7121338



Customer Segmentation - Segments Responsys

kcca ejaccard - 5 clusters (20k sample, seed = 9)
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Mike's R Examples



What is a good model? Responsys

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

A good statistical model is

e [ntuitive
 Estimable
 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? Responsys'




What is a good model? Responsys

"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
Moneyball 7

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



What is a good model for a baseball hitter? Responsys

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)

Data source:
baseball-databank.org
Actionable Result:

Identify the most valuable hitters in the league.

Our tools:
R, RMySQL



What is a good model for a baseball hitter? Responsys

Query the database to populate our R “data frame”
Tibrary(RMySQL)

con <- dbConnect(dbDriver(‘mysqL’),
user=‘mdriscol’,
password = ‘mypass’,
host = ‘localhost’,
dbname = ‘bbdb’)

resultSet <- dbSendQuery(con,
"select AB,BB,H,2B,3B,HR,SF,HBP,G,R
from teams
where yearID between 2000 and 2005")

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

attach(teamStats)



What is a good model for a baseball hitter? Responsys

Batting Average

MODEL 1 Ch
Runs per game ~ Batting Average % ’
Batting Average = Hits / At Bats :
r-pg <- R/G team batting average

bavg <- H/AB
plot(rpg ~ bavg)



What is a good model for a baseball hitter? Responsys

Slugging Percentage

r=0.899 o

6.0
1

MODEL 2

Runs per game ~ Slugging %

runs scored per game

Slugging % = Total Bases / At Bats

.380 400 420 440 460 480

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



What is a good model for a baseball hitter? Responsys

OPS

6.0
]

MODEL 3

55
1

Runs per game ~ OPS

5.0

runs scored per game
45

OPS = On Base Plus Slugging

4.0

35

.700 750 .800 .850

team OPS (on-base plus slugging)

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



What is a good model for a baseball hitter? Responsys

Conclusion: OPS is the best predictor of runs

Batting Average Slugging Percentage OPS

g {r=0.823 2 g g
(] (V] (V]

E E € o
W [ w
[=)] [=)] o

g 8 2 2
° ° ©
o o o
(=] (=] (o]

Q (%] [ SR

w w w -
w w w
= = =
= 2 ~

it

r

uy

I I I I 1 1 T T e, 1 T I 1
.240 250 .260 270 280 .290 380 400 420 440 A60 480 700 750 800 850
team batting average team slugging percentage team OPS (on-base plus slugging)

Hitters with high OPS are the most valuable hitters



Does OPS predict a player’s salary? Responsys

We take 836 data & As is common with
w .

points for players 5 _ InCOm?I dgftat, .r|1oor;-d
S o norma IStripute

between 2000 and o8- y

2005. - .

| | | | |
batters <- sql.fetch.all(con, 0 10m 20m
'select yeariD, salary

salary,

b.
from salaries s
join master m using (idxLahman) -Ioglocsa-l a_r'y)
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 yeariID, playerID

having AB > 300')

2 Log-normalizing the data
5 reveals a bi-modal
S o distribution; we’ll restrict
i our analysis to players

o — who earn > $1m annually

| | | |
316k 1m 32m 10m

salary (log-scale)



Does OPS predict a hitter’s salary?

Responsys

$$ v batting avg $$ v slugging

R P ST oom - o

3 i 4 000&53@%09?3%0830 g
;w ;ooo ;% %o .
G emeEeee better
0,20 0,15 0,30 0.5 < 0.3 of: 05 05 07 0.8
player batting avg player =lugging player OPS
$$ v last year’s OPS
ro= 0,54 o
. y . y

A hitter’s previous year’s -
OPS predicts his salary better :

than any other batting statistic

T
1.0
player OPS



Web Dashboards with Rapache

Responsys

& Pitch Viewer - Morilla Firefox
File Edit View History Bookmarks Tools Help delicio.us
@ = _ = @ & m E A |D http:ffdataspora.com!pritch.rhtml?p:WakefieId+Sabathia&t:fastba|‘| B] |Y|Gccg|r: |\\.l @ -
| [} Pitch Viewer @ | [} Pitch Viewer -

fastball knuckleball slider curve
174 1126
- q - - 2 -
— ] - d . ] s |
o 5 AT, 5o d 5
. z i Gl g
- | 1 ]
) » = =
- L S i :
m 1 I T 1 I 1 I I T T
g 10 -5 0 5 15 -5 5 15
x break A
. 215 1
g - S 7 e
. *r s
8 44 3 e
g (] ; PoymrNars: .
b PO N - rotse *J" T
g 1. gar
1 | #
1] e I A = T T T T T T T T
0 0 2 46 8 12 -0 -5 0 4 6 8 1z
x break x break xbreak
Done [/] i

http://www.dataspora.com/R



Getting Started with R



R Links Responsys

* R Homepage:

* The official site of R

* R Foundation:
 Central reference point for R development
community
» Holds copyright of R software and documentation

* Local CRAN:

* Mirror site
* We use:
 Find yours at:
* Current Binaries
« Current Documentation & FAQs
* Links to related projects and sites

« JGR Site:



R Basics — Learning More Responsys

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

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

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

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

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

Introductory Statistics with R
Series: Statistics and Computing
frn Lot Dalgaard, Feter

2nd ed., 2008, XV, 364 p., Softcover
[SBM: 978-0-387-79053-4

Mot yet published. Available: July 25, 2008



Questions? Comments? Responsys

= Now would be the time!
= Keep in contact!

= Mike's email:

= Jim’s email:
= Jim’s past presentations:




Responsys

Appendix



JGR Demo Details

Responsys

File

Edit Packages ‘Workspace Window Help Preferences About

Editor

Object Browser

Ctrl+B | @ x E

DataTable

F wersio-
Copyrigl
ISEN 3-

Increase Fonk Size  Chrl+Shift+] | for Statistical Computing
Decreass Font Size  Crl+Shift+D |

B iz free software and comes with ABSOLUTELY N0 WARPANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Hatural langquage support but running in an English locale

P iz a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite E or F packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'qg()' to quit E.

W

#4# PHelpMezzageCounts.F

"

> getwd("C:/Data/FFancs/R") ## This is Jim's folder setup. Foint to yours!
> library(lattice)
>
» ## Fead tab delimited data file. EKeep columns 1 & Z "as is"™
> FHelp <- read.delinm("Data/FHelpCountsByFPeriod. tut”, as.is = 1:2)
= ## Zee what we got
> head(FHelp)
Period Start Period End Humber Mags
1 27 Feb 2005 31 Mar 2003 lego
2 01 Apr 2005 30 Apr 2005 2082
3 01 May 2005 01 Jun 2005 1843
4 01 Jun 2005 30 Jun 2005 2077
5 01 Jul 2005 Z& Aug 2005 13835
& 01 Aug 2005 03 3ep 2005 1758
= ztr (FHelp)

'data.frame': 4l obs. of 3 wariables:
§ Period Start: chr "27 Feb 2005 "01 Apr 2005 "01 May 2005" "0l Jun 2005"

§ Period End : chr ™31 Mar 2005" "30 Apr 2005" "0l Jun 2005% "30 Jun 2005"

§ Number Msgs : int 1880 2082 1843 2077 1895 1758 1879 1794 1897 1581 ...

ks

|¥

\Data\RGames\R\RHelpMessageCounts.R

File Edit Tools Window Help Preferences About

1l ## EHelpMessageCounts. R A

> S

3 setwd|"C:/Data/RGames/R™) #% This is Jim's folder setup. Point to yours!

4 library(lattice)

5

Bty Road tab delimited data file. Keep columns 1 & 2 "as is™

7 FHelp <- read.delim("Data/FHelpCountsEyPeriod. txt”, as.is = l:Z)

8 & See what we got

9 head (RHelp)

10 str (FHelp)

11

L2 Convert date strings to true date types. Format is dd Mmm ¥yyy.

13 FHelpsPeriod_Start <- as.Date (RHelpsPeriod Jtart, "%d %h 37"

14 FHelpsPeriod End «<- as.Date (FHelp§Period_End, Tzd 3h 577

15

16 ## Since periods different length, we need # messages / week

17 FHelpsMsgPerWk <- 7 * RBHelpfNumber Msgs /(as.integer (FHelpfPeriod End - FHelpsPeriod Start))

L8 ## One last look

19 head (FHelp)

20 str (RHelp)

21

22 Now do some plots using lattice package

23 xyplot(MsgPerWk ~ Period_Start, data = RHelp, ## Just the points

24 main = "R Help Maillist Message Increase™)

25

26 xyplot(MsgPerWk ~ Period_Start, data = RHelp, ## with regression line

27 type = c(™p", "r"y,

25 main = "R Help Maillist Message Increase™)

29

30 xyplot(MsgPerWk ~ Period_Start, data = RHelp, ## with smooth lowess fit

31 type = c("p”, "smooth"),

52 main = "R Help Maillist Message Increase™)

33

34 ## box & whisker plot

35 buplot (MagPerWk ~ as.factor (format (FHelp§Period Start, "5¥")), data = FHelp,

36 main = "R Help Maillist Message Increase™)

37

38 2

< >
371

xyplot (MsgPerWk ~ Period Start, data = RHe=lp,
main = "F Help Maillist Message Increase™)

## just the points

1=

Download data & R code from



Expanded odfWeave source file (1)

Responsys

MO QA 2.0 Counts for Load As Of
\Sexpr{mo_AsOfDate}

Summary

Missing Data:

<<MissingTabkle, scheo = FALSE, results = xml>>=
if(!is.null ({nrow(Missing))) |
odfTakle (Missing, ussRowNamss = FALSE, colnamss = colnamss (Missing))

I els=s |
ocdfCat ("No complstsly missing data slements for any wesks.")

}
@

Unusual Trends:

<<UnusualTakle, =echo = FALSE, results = xml>>=
if(lis.null (nrow(Suspects))) {

top <- options()

toptions (digits = 3)

odfTakles (Suspects, ussRowNamss = TRUE,

colnames = c("Data 3Set", colnames (Suspects)))

toptions (op)
I els=s |

odfCat ("No unusuzl trends chsesrved."™)

}

if{!is.null (nrow(Suspects))) {
odfCat ("Where LboveBelow shows wesks with counts above, +, or below, -,
mean of all weseks.")

[



Expanded odfWeave source file (2)

Membership

Notes:

<<MembCounts, echo = FALSE, fig = TRUE=>>=
siD(&6.3, 3, Z200)
print |
xyplot (NumberNew + NumberLost ~ WeskC£ILSatThe , CountsByWesk,

type = "b", ylim = < (0, 30000},

auto.key = list(title = "New and Lost Members by Wesk", space =
"top",

columns = 2, lines = TRUE),
xlak = "Btart of data we=sk", ylak = "Count",

scales = list(x = list(at = CountsByWesk3WeskOf3atThs , rot = €0)))

pa—
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