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2 Overview of S-PLUS

2.1   What is S-PLUS?

· S-PLUS is a state-of-the-art solution for exploratory data analysis, modeling, advanced data visualization, and statistical data mining.

· S-PLUS offers the most comprehensive set of robust and modern methods available anywhere.

· S-PLUS includes an enhanced and supported version of S, an object-oriented programming language and data analysis environment developed at AT&T Bell Laboratories (now Lucent Technologies) by Richard A. Becker, John M. Chambers, and Allan R. Wilks.

· MathSoft works closely with top researchers in a wide variety of fields, so advancements in statistical methodology are continually incorporated into S-PLUS.

· S-PLUS 2000 delivers a wealth of enhancements including: new plot types and statistical methods.

  History of S and S-PLUS

S started as a research project in statistical computing at AT&T Bell Labs in the late 1970's.  The aim was to develop an interactive data analysis environment designed for both researchers and practicing data analysts. 

In the mid 1980's, R. Douglas Martin of the University of Washington started Statistical Sciences, Inc. (StatSci) to enhance and distribute S.  This enhanced version is S‑PLUS.

StatSci ports S-PLUS to a wide variety of platforms, adds functionality, and provides documentation, training, and support.

In 1993, StatSci was purchased by MathSoft, Inc., the makers of MathCad.

In 1995, MathSoft purchased TriMetrix, which makes the technical graphics package Axum.  TriMetrix was merged with StatSci, and the resulting division renamed the Data Analysis Products Division of MathSoft.

2.1.1   The S Language

A major strength of S-PLUS is that it is based on the S language.

S is an interpreted language, which allows interactive data analysis.

It is extensible through user-written functions.

It is vectorized and object-oriented, which makes it easy to quickly prototype algorithms.

It supports calls to C and Fortran functions, Unix and Windows shells, and interconnectivity via DDE and Automation.

2.1.2   The Object Oriented nature of S

The phrase “object oriented” is a common buzzword these days, but what does it mean in practical terms?  In order to answer that, we will start with an example from outside of the computer world.

Imagine yourself at a picnic . Someone hands you a jar of pickles and says, “Open this.” You grab the jar and give the lid a healthy twist and the jar is opened.  A little later, somebody hands you a bag of chips and says, “Open this.” You firmly grasp the bag and tear a strip from the top of the bag to get at the chips inside.  Later still, someone hands you a box of plastic forks and says “Open this.”, You lift the lid and pull out a fork.

What does this have to do with objects?  You just performed an operation on three different objects: a jar, a bag, and a box.  Each time you were given the same instructions -- “Open this” – and you performed an action that took the object from a state of being closed to a state of being open. However, the action required to “open this” was different for each object.  You were able to deduce the proper action to take based on what the object was that needed to be opened.

S-PLUS has different types of objects and what it does with each of them depends on the type of object.  You give S-PLUS instructions on what you want done with an object (much like you were told “open this”) and S-PLUS looks at the type of object to determine how to carry out your instructions (the instructions are called “methods” in object oriented jargon). For example, the command "plot this" will produce a different graph depending on whether "this" is a linear model object or a cluster object.  You will see examples of this throughout the course as S-PLUS automatically does the “right” thing with different types of variables.

  Add-On Modules

MathSoft offers several add-on modules that extend the analytical functionality of S-PLUS.

S+GARCH  This module provides an essential suite of tools designed for univariate and multivariate GARCH modeling of financial time series data.

S+NUOPT  This module provides a powerful framework for large-scale linear and non-linear optimisation.

S+WAVELETS  This module offers a visual data analysis approach to a whole range of signal-processing techniques, such as wavelet packets, local cosine analysis, and matching pursuits.

S+DOX  This module helps in designing and analyzing industrial experiments, especially fractional factorial experiments, response surface experiments, and robust design experiments.

S+SPATIALSTATS   This module provides a comprehensive set of tools for statistical analysis of spatial data, including tools for hexagonal binning, variogram estimation and kriging, autoregressive and moving average modeling, and testing for spatial randomness.

S+ FOR ARCVIEW  This module allows you to exchange spatial data between ArcView and S‑PLUS.

2.2 The On-line Help System

S-PLUS offers an on-line help system to make learning and using S-PLUS easier. Under the Help menu, you will find the following options for using    S-PLUS: 

· S-PLUS Help  Basic introduction for using the graphical user interface (GUI).

· Language Reference  This section contains details on each function in the S-PLUS language.

· Questions and Answers  Here, you can find answers to common difficulties.

· On-line Manuals  The S‑PLUS Programmer’s Guide, the Guide to Statistics, and the S‑PLUS User’s Guide are available on-line as well as in print. To view a manual on-line, select On-Line Manuals from the S‑PLUS Help menu and choose the desired title.

· Help Buttons  Context-sensitive help buttons are located in each dialog box.

· Visual Demo  The S-PLUS visual demos help users of all levels familiarize themselves with the new features of S-PLUS.  You can take a look at the user interface, learn more about common S-PLUS tasks, or show a colleague the various capabilities of S-PLUS

Note:  The On-line manuals are in PDF format; they can be viewed using Adobe’s Acrobat Reader which can be installed as an option when installing S-PLUS.

Internet Resources

2.2.1   MathSoft Web Site

The URL for the MathSoft web site is:

http://www.mathsoft.com/splus/

The international website (for information about local events, courses, etc.)

http://www.mathsoft.co.uk/splus/

At the primary website, you can find the following information:

FAQ's

http://www.mathsoft.com/splus/splusprod/splusfaq.htm
The most recent service packs to S-PLUS

Training course information

Product information

Tech support:

http://www.mathsoft.com/splus/splssupport/

S-PLUS white papers:  Various white papers are available for download from the MathSoft website:

 http://www.mathsoft.com/splus/whitepapers
S-PLUS Tech Tips: S-PLUS Tech tips are now available on the MathSoft website.

 http://www.mathsoft.com/splus/splssupport/techtip-mar.htm
Instructor Corner:  A resource developed to support and assist instructors in teaching data analysis and statistics using S-PLUS.  Instructors are encouraged to submit projects and share their knowledge with others. 

http://www.mathsoft.com/splus/inst-corner
2.2.2 StatLib

StatLib is an archive server for statistical software, including user-contributed S and S-PLUS functions and mailing list discussions.  It may be accessed by anonymous FTP, using a Web browser (e.g. Netscape or Internet Explorer), or by email.  Software for S and S-PLUS is stored in the S directory.

Access StatLib by Web Browser.

The URL for StatLib is: http://lib.stat.cmu.edu/
Access StatLib by Anonymous FTP.

1. Using an FTP program, open a connection to: 


lib.stat.cmu.edu
2. Log in as anonymous and send your email address as the password. The FAQ (frequently asked questions) is in /S/FAQ, or in HTML format at 

http://www.stat.math.ethz.ch/S-FAQ.

Access StatLib by email.

1. To get an index of what is available, send the message:


To:
statlib@lib.stat.cmu.edu

Re:
send index from S
2. You can request any item in StatLib with the request:


send item from S

where item is the name of the item.  For example, to receive the FAQ (frequently asked questions) list, send the message: send faq from S, to the above address.

  S-news

S-news is an electronic mailing list for people using S and S-PLUS.  With this service, you can ask questions and share experiences with other users.

To get on this list, send the message:

To:
S-news-request@wubios.wustl.edu 
Re:
subscribe

Once you have enrolled on the list, you will automatically begin to 
receive e‑mail.

To send a message to S-news, send your message to:

S-news@wubios.wustl.edu
To get off of this list, send the message:

To:
S-news-request@wubios.wustle.edu 
Re:
unsubscribe


Complete subscription information and archives of the list can be found at http://www.biostat.wustl.edu/s-news.
Before you send a question to the mailing list, check with your local S-PLUS expert or the FAQ at the MathSoft or StatLib site.

When asking questions please specify (if relevant):

1. The version of S-PLUS that you are using. Type version at the command line or access the Release Notes from the Help menu.

2. The manufacturer and model of machine you are working on.

3. The operating system.

4. The amount of memory (real and virtual).

When answers are sent to you individually and not to the mailing list, it is considered good etiquette to summarize the answers and mail them to the newsgroup.

2.2.3 S-Press

S-Press is a free quarterly newsletter about S-PLUS mailed to registered users of S-PLUS. S-Press features stories by S-PLUS users in industry and academia, a technical support column and provides new product announcements and other information from MathSoft.  This information is also available at http://www.mathsoft.com/splus/spress/index.html.

2.3 Technical Support

Technical support for S-PLUS is available to anyone using a licensed version of S-PLUS with a current software and support subscription plan.

Each license has one associated "designated" caller and one "backup" caller.

If you are using S-PLUS under a site license, there should be at least one person at your organization who is designated as the S-PLUS technical support person.

You may contact this person for help with S-PLUS.  If that person is unable to answer your question, he or she should contact MathSoft Technical Support.

To receive technical support for S-PLUS, the "designated" or "backup" caller may contact MathSoft in one of the following ways:

Call

(206) 283-8802 ext. 235

E-mail

support@statsci.com

FAX

(206) 283-6310

In Europe, Asia, Australia, Africa and South America, 

Call
           +44 1276 452299

E-mail
 

shelp@mathsoft.co.uk 

FAX 
            +44 1276 451224

Books Using S-PLUS

2.3.1 General

Becker, R. A., Chambers, J. M., and Wilks, A. R. (1998) The New S Language. Wadsworth & Brooks/Cole, Pacific Grove, CA.  

Burns, Patrick. S Poetry. (1998) Download for free from http://www.seanet.com/~pburns/Spoetry.

Chambers, John. (1998) Programming with Data. Springer-Verlag. http://cm.bell-labs/stat/Sbook. 

Kraus, A; Olson, M. (1997) The Basics of S and S-PLUS. Springer

Spector, P. (1994)  An Introduction to S and S-PLUS. Duxbury Press, Belmont, CA.

2.3.2 Data Analysis

Bailer, A. John and Piegorsch, Walter W. (1997) Statistics for Environmental Biology and Toxicology. Chapman & Hall/CRC.

Bowman, Adrian and Azzalini, Adelchi. (1997) Smoothing Methods. Oxford University Press. http://lib.stat.cmu.edu/S/sm
Bruce, A. and Gao, H.-Y. (1996) Applied Wavelet Analysis with S-PLUS.  Springer-Verlag, New York.

Chambers, J. M., and Hastie, T. J. (1992) Statistical Models in S. Wadsworth & Brooks/Cole, Pacific Grove, CA.

Davison, A and Hinkley, D. (1997) Bootstrap Methods and Their Application. Cambridge University Press. http://dmawww.epfl.ch/davison.mosaic /BMA/.
Efron, Bradley and Tibsharani, Robert. (1994) Introduction to the Bootstrap.  Chapman & Hall.

Everitt, B. (1994) A Handbook of Statistical Analyses Using S-PLUS.  Chapman & Hall, London.

Gelman, A; Carlin, Stern, Rubin. (1995) Bayesian Data Analysis. Chapman & Hall. http://neyman.stat.columbia.edu/~gelman/book/
Gnanadesikan, R. (1997) Methods for Statistical Data Analysis of Multivariate Observations. Wiley.

Härdle, W. (1991) Smoothing Techniques with Implementation in S. Springer-Verlag, New York.

Harrell, Frank. (1997) Predicting Outcomes: Applied Survival Analysis and Logistic Regression. 

Hastie, T and Tibshirani, R. (1990) Generalized Additive Models.  Chapman & Hall.

Huet, Sylvie et al. (1997) Statistical Tools for Nonlinear Regression: with S-PLUS.  Springer Verlag 

Marazzi, A. (1992) Algorithms, Routines and S Functions for Robust Statistics. Wadsworth & Brooks/Cole, Pacific Grove, CA.

Millard, Steven. (1998) User’s Manual for Environmental Statistics. Companion book to the S+Environmental Stats module. The S+Environmental Stats module is available through Dr. Millard. 

Millard, Steven P. and Neerchal, Nagaraj K. (1999) Environmental Statistics. Chapman & Hall/CRC

McCullagh, P and Nelder, J. (1989) Generalized Linear Models, 2nd edition.  Chapman & Hall.

Ramsay, James and Silverman, Bernard. (1997) Functional Data Analysis.  Springer-Verlag . http://lib.stat.cmu.edu/S/pspline.

Ripley, Brian. (1996) Pattern Recognition and Neural Networks Cambridge University Press. http://www.stats.ox.ac.uk/pub/PRNN/
Schafer, Joseph. (1997) Analysis of Incomplete Multivariate Data.  Chapman & Hall 

Selvin, S. (1998) Modern Applied Biostatistical Methods: Using S-Plus.  Oxford University Press

Simonoff, Jeffrey.  (1996) Smoothing Methods in Statistics.  Springer-Verlag 1996.   http://www.stern.nyu.edu/SOR/SmoothMeth
Venables, W. N., and Ripley, B. D. (1997) Modern Applied Statistics with S‑PLUS, Second Edition. Springer-Verlag, New York. See http://lib.stat.cmu.edu/S/MASS2/Windows.shtml or http://www.stats.ox.ac.uk/pub/MASS2/Compl.shtml for more information.

Wand, Matthew and Jones, M. (1995) Kernel Smoothing. Chapman & Hall. http://lib.stat.cmu.edu/S/kernel

2.3.3 Graphical Techniques

Chambers, J. M., Cleveland, W. S., Kleiner, B., and Tukey, P. A. (1983) Graphical Techniques for Data Analysis. Duxbury Press, Belmont, CA.

Cleveland, W. S. (1993) Visualizing Data. Hobart Press, Summit, NJ. To reproduce all book figures, download scripts and data from statlib at http://lib.stat.cmu.edu/S/visualizing.data.  and   http://lib.stat.cmu.edu/S/visualizing.scripts.

Cleveland, W. S. (1985) The Elements of Graphing Data. Hobart Press, Summit, NJ.

Training Courses 

Educational Services offers a variety of courses designed to quickly make you efficient and effective at analyzing data with S-PLUS. In addition to the S-PLUS for Finance Users  course, Educational Services sponsors courrses concentrating on the graphical user interface of S-PLUS, and advanced courses in cutting edge statistical topics.

2.3.4 The Training Manual

This book is a training manual for the course S-PLUS  for Finance Users.  It is intended to be used as a handbook by students in a "hands-on" training course taught by MathSoft personnel or other persons authorized by MathSoft to teach this course. This manual is not written as a self-study guide.

This manual is based on S-PLUS 2000.  If you are using an earlier version of S-PLUS, it will not behave exactly as described in this manual.

2.3.5 Intended Audience

S-PLUS Fundamentals is intended for new users of S-PLUS, and users with some experience who need to "fill in the gaps" of their knowledge of S‑PLUS.  It is assumed that all course participants have an elementary background in statistics (e.g., the equivalent of at least a one-semester college course in elementary statistics). In other words, this course is not intended to teach statistics.  We also recommend that participants have a working knowledge of Windows 95/98.

Basic Outline of S-PLUS for Finance Users
This course combines an introduction to the Graphical User Interface with in-depth coverage of the command-line interface.

Day 1

· Overview of S-PLUS

· Graphically Exploring Data

· Introduction to the Command Line

· Working with Data Objects via the Command Line

· Command Line Graphics

· Analysis and Simulation

Day 2

· Data Input and Output

· Functions and Operators

· Writing Functions

· Project Management

Note: The actual order of the topics taught may vary from instructor to instructor.

This is a hands-on course.  Examples and exercises for the hands-on session are provided in the separate Examples Document.  Course participants should choose examples from this document according to interest.

Course Objectives

Upon completing S-PLUS Fundamentals, course participants should know how to:

· Import and edit data in S-PLUS

· Manipulate and create new data

· Compute Summary Statistics

· Handle data at the command line

· Understand the basic command line syntax

· Simulate and analyse data

· Understand basic function writing principles

· Manage several projects with S-PLUS

Typographic Conventions

This manual uses the following typographical conventions:

All S-PLUS commands are typed in bold face.

Commands accessed through submenus of the main menu are indicated by the ► symbol. For example, File ► Open, indicates that you should first go to File on the main menu, and scroll down to the Open command.

Courier font is used for names of data sets, variables and expressions that are typed in dialog box fields.


