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Review: S-PLU




SOFTWARE REVIEW

ng Environment

for Data Analysis and Grapbhics
by IAN F. DARWIN

f you were originally attracted to UNIX because of the power it derives from careful combinations of a

few well-chosen primitives, then the § language is for you. § is to spreadsheets as the UNIX shell is to

simple-but-limiting, menu-driven canned applications. Rather than blather on about it, though, I

thought I'd start with a real-world example, that of trying to get rich with your computer. Lets say we
have last year’s winning numbers from the “Pick 3” lottery (run by the Ontario Lottery Corp.) in a file called
pick3.raw, and we want to look for regularities (or irregularities) that will help us pick winning rickets. You
can start up the S-PLUS package by typing the command 5-PLUS. Users of older versions of S will likely add
alink name of S, which [ did.

Pick3 is the name of an § variable in which we'll hold the data. (S uses “<-" or “_" as its normal assignment
operator, since “=" means something else.) The read function reads data from a UNIX file, while ts makes
the variable data a time series, starting at the beginning of 1990, with daily (365) data. [ printed the array to
proofiread some of the leading data points (see Listing, opposite page). The first seven points are NA (not
available) just because I don’t have data for them. S allows “NA,” far missing values, in most places that data
is allowed. This is to account for the real-world nature of statistical data.

Once we have this data read-in to S, we can plot it using a high-level graphing language:

+ 0 40 2
> hist (pick3)
> title(main="Ontaric Pick3 Lottery — Jan 8, 1%90 - Oct &, 1990")

The first line tells S which gmphics device to use—others include suntools (), pscript (), hpli () and vari-
ous graphics terminals—and starts up the display if it’s an online device like X11. The parentheses are needed
because everything in § is a function call. (Indeed, my only problem in getting used to the syntax of S was
remembering the parenthesis. The overall syntax is otherwise suggestive of a fully interactive version of awk.)
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Although S-PLUS makes light work of plorting data, its veal strengih is statistical analysis,

The second line plots the histogram shown in Figure 1, and the last line sets a top title on the graph. What can we infer
from this graph? There are three digits in each number; if they were evenly distributed, and the sample were large enough,
youd expect a straight line across the top. But in this sample, winning numbers beginning with “9” are substantially more
iike[y than those l)tginning with “8,"” for example.

If S were just a plotting package, you'd never have heard about it, for I wouldn't review it on that basis alone. S also
harnesses the power of a modern computer to tame the tasks of analyzing and graphing data. For this reason, $ is often
viewed as a statistical-analysis language, though there is much more to it than that.

S includes a rich library of statistical operations, as well as a simple extension language, which lets you write S func-
tions by building on the work of others, exactly the way shell programs leverage on the availability of other programs,
The S-PLUS staristical functions provide almost all statistical analyses in common use, including simple descriptive
statistics, classic multivariate statistics, time-series analysis and ARIMA modeling, survival analysis, linear regression and
more. In addition, S-PLUS contains an emphasis not present in most statistics packages, an emphasis on “robust statis-

Listing

5-PLUS : Copyright (c) 1988, 1989, 1390 Statistical Sciences Inc. § : Copyright ATST.

Version 2.3 Release 1 for Sun3 under Sun0S 4.0.% : 1990
Working data will be in /home/darian/ian/.Data
> pickd <- ts(read("pick3.raw"), 1990, freq=365) Read 245 items
> pick3
2 3 4 3 b s 8 v 10 11 12 13 14 15 16 17 18
NA A T, I MA ME 892 319 967 455 672 543 NA 286 410 700 177
9 20 21 22 i 23 26 27 28 28 30 31 32 33 34 36
1990641 720 T 715 936 840 35 A 37 349 39 380 B8 61 HA 482 743
e BT
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According to the latest official figures, 43% of all

statistics ave totally worthless.

—Berkeley fortune file

Ontario Pickd Lottery — Jan 8, 1990 - Oct 6, 1980
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Figure 1

tics.” Robust statistics is a relatively new field, and
Staristical Sciences Inc. (StatSci) has been aggressive in
bringing the latest in robust statistics into its package.

It’s been abour a decade since the S language first
appeared. Written by Richard Becker and John
Chambers of AT&T Bell Laboratories, S was sold by
AT&T in source form only. Most of the purchasers were
universities, who (as with UNIX itself} got the source at
a radical discount. This led to a widespread but informal
“S community” of users, primarily in universities,
research institutes and the like.

Recently the second major version of S, called “The
New S Language,” was put together by Becker,
Chambers and Allan Wilks, along with a textbook of the

Figure 2

same name. AT&T decided to allow binary sublicensing
of S to make it more widely useful in the UNIX commu-
nity. Enter StatSci, which began enhancing, debugging
and supporting the § language in 1987. Its producr, S-
PLUS, is a complete superset of the S package from
AT&T, but it is a less expensive, binary-only package
available for most UNIX platforms (and even some DOS
platforms). AT&T continues to enhance its version of S,
and StatSci continues to track and incorporate new ver-
sions from AT&T. §S-PLUS Version 2.3 was reviewed on
an 8-MB monochrome Sun-3 running SunOS 4.1 and
OpenWindows. S-PLUS Version 3 is being released
around the time this issue of SunExpert goes to press; it
was not reviewed but the highlights of it are included in
“S-PLUS Release 3.”

Since many people use spreadsheets like those sold
under the suit-spangled banner “Lotus 1-2-3,” we'll stare
by comparing the S package to a spreadsheet’s way of
doing things. We'll also look at how the S language and
the S-PLUS implementation fit in with UNIX and with
OpenWindows. And finally there’s an overall evaluation
of the strengths and weaknesses of § and S-PLUS.

It’s Not a Spreadsheet

It’s not a spreadsheet. It’s a line-based interpreter, and
it's open-ended. Nowadays spreadsheets claim to be pro-
grammable, what with having a macro processor and all.
But § is really programmable; you can (on most versions
of UNIX) dynamically draw in functions from C or
FORTRAN “.o” files, and make them part of the lan-

guage. This is used, for example, in some of the device-

Figure 3
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