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Abstract
SparseM provides some basic R functionality for linear algebra with
sparse matrices. Use of the package is illustrated by a family of linear
model fitting functions that implement least squares methods for problems
with sparse design matrices. Significant performance improvements in
memory utilization and computational speed are possible for applications
involving large sparse matrices.

1 Introduction

Many applications in statistics involve large sparse matrices, matrices with a
high proportion of zero entries. A typical example from parametric linear re-
gression involves longitudinal data with fixed effects: many indicator variables
consisting of a few ones and a large number of zero elements. In nonparamet-
ric regression, e.g. smoothing splines design matices are extremely sparse often
with less than 1% of nonzero entries. Conventional algorithms for linear alge-
bra in such situations entail exorbitant storage requirements and many wasteful
floating point operations involving zero entries. For some specially structured
problems, e.g. banded matrices, special algorithms are available. But recent de-
velopments in sparse linear algebra have produced efficient methods for handling
unstructured sparsity in a remarkably efficient way.

Exploiting these developments, the package SparseM provides some basic
linear algebra functionality for sparse matrices stored in several standard for-
mats. The package attempts to make the use of these methods as transparent
as possible by adhering to the method-dispatch conventions of R.! Functions
are provided for: coercion, basic unary and binary operations on matrices and
linear equation solving.

Our implementation is based on Sparskit (Saad (1994)), which provides one
of the more complete collection of subroutines for BLAS like functions and sparse

*This package should be considered experimental. The authors would welcome comments
about any aspect of the package. This document is an R vignette prepared with the aid of
Sweave, Leisch(2002). Support from NSF SES 99-11184 is gratefully acknowledged.

1The first release of the SparseM packaged used S3 method-dispatch, the current release
has adopted the new S4 method dispatch. Our thanks to Brian Ripley and Kurt Hornik for
advice on this aspect of the package.



























