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Preface

The verb to parse means “to describe grammatically by stating the part of speech and
explaining the syntactical relationship” (Webster’s New Collegiate Dictionary). The noun
parser refers to computer programs which grammatically analyze sentences or text of a
language. Parser programs have been written for both formal languages (programming
languages)® and natural languages (€. g. English or German).

Natural language parsers are a precondition of comfortable man-machine communication.
Automatic speech recognition, data base interfaces, machine translation, and a host of other
important applications require efficient natural language parsers. For this reason natural
language parsing has always been a primary goal of non-numeric programming.

The construction of natural language parsers is an interdisciplinary enterprise, requiring
the cooperation of linguists and computer scientists. This cooperation is characterized by a
convenient division of labor. The linguists take pride in basing their grammars solely on
linguistic grounds, such as natural language “universals”. Whether or not their grammar is
suitable for parsing programs is not considered an issue. The computer scientists, on the other
hand, take pride in their ability to implement any grammar as a computer program as long as
the grammar is a reasonably explicit formalism. How a grammar is implemented on a computer
is considered irrelevant as long as the program runs reasonably fast, and the display of the
output closely resembles the syntactic representations envisioned by the linguist.

However, despite great efforts for over thirty years, the parsing of patural language is still
an unsolved mystery. There are many different parsing algorithms, each with its own merits
and limitations. But somehow the structures found in natural language do not seem amenable
to a general and efficient analysis with existing parsing programs. This is taken by many people
as evidence that it is simply impossible to build computers which analyze (and understand)
natural language with the ease and efficiency of a native speaker.

Why is the computational analysis of natural language such a difficult task? Is natural
language or the theoretical approach at fault? So far the widely accepted separation of the
“declarative” (grammatical) and the “procedural” (computational) aspects of parsing has
prevented the investigating of whether contemporary formal grammars of natural language
provide a suitable basis for parsing programs.

In this book it is shown that constituent structure analysis, predominant in today’s
grammars, induces an irregular order of linear composition which is the direct cause of extreme
computational inefficiency. An alternative left-associative grammar is proposed, which
operates with a regular order of linear compositions. Left-associative grammar is based on
building up and cancelling valencies. Left-associative parsers differ from all other systems in
that the history of the parse doubles as the linguistic analysis. The efficiency and descriptive
power of left-associative grammar is illustrated with two left-associative natural language
parsers: one for German and one for English.

Munich/Stanford, May 1986 R. Hausser

! For conversion of higher level statements into assembly or machine language in compilers.
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