DOCUMENT RESUME

FL 025 653

ED 426 608

AUTHOR
TITLE
INSTITUTION
PUB DATE
NOTE
PUB TYPE
EDRS PRICE
DESCRIPTORS

Jackendoff, Ray; Birner, Betty, Ed.
Why Can't Computers Use English?
Linguistic Society of America, Washington, DC.
1999-00-00
5p.

Descriptive (141)
Reports
MF01/PC01 Plus Postage.
English; Grammar; Language Patterns; *Language Role;
Language Variation; *Natural Language Processing;
*Programming; Spelling; Syntax

ABSTRACT
This brochure discusses, in lay terms, how computers process
language and why they may have difficulty in processing English. The brochure
points out that English is a more difficult language to process than most
people think, and that the brain is far more complex than the computer in its
ability to decipher meaning. The examples of the word pairs "read/reed"
"read/red" are offered to illustrate how differently the human mind and the
computer may approach specific words, and how each seeks contextual clues to
help find the intended meaning. (MSE)
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If computers are so smart,
why can't they use simple
English?
Frankly, English isn't as simple as you might think.
Although computers can do amazing things, what the
human brain does in using English (or any other language) is even more complex.
For example, let's suppose we want to build a reading
machine for the blind. The first problem we face, of
course, is turning the written symbols on the page into
speech sounds. This in itself is a difficult task, but let's
suppose we can tell the computer how to pronounce
every word in the dictionary. Even then, we will face
many puzzles.
Consider, for instance, the four letters read; they can
be pronounced as either reed or red. How does the
machine know in each case which is the correct pronunciation? Suppose it comes across the following
sentences:

(1) The girls will read the paper. (reed)
(2) The girls have read the paper. (red)
We might program the machine to pronounce read as
reed if it comes right after will, and red if it comes right
after hove. But then sentences (3) through (5) would
cause trouble.

(3) Will the girls read the paper? (reed)
00 Have any men of good will read the paper? (red)
(5) Have the executors of the will read the paper?
(red)
In sentence (3), will is not next to read, yet read is pronounced reed. In sentences (4) and (5), will is next to
read, yet it's pronounced red. How can we program the
machine to make this come out right?
First of all, the machine needs to know that in (1) and
(2), will and have are 'auxiliary' verbs. This means that
they modify the main verb read
in this case, by indi-
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cating whether the reading occurs in the past or the
future. So we could tell the computer that read is pronounced reed after auxiliary will, and that it's pronounced red after auxiliary have.

come up all the time in any computer application that
uses human language, from reading machines for the
blind to the automated phone system that tells you
when your library books are due.

In (3), will is again an auxiliary verb modifying read,
even though the two words aren't next to each
other. So it should be pronounced reed. But in (4)
and (5), will isn't an auxiliary verb at all; it's a noun.
In these sentences, the auxiliary verb that modifies
read is have, just as in (2), so read should be
pronounced red.

The reed vs. red problem is a very simple example of
the countless puzzles that require the tools of syntactic analysis developed by linguists. Over the last three
or four decades, advances in syntactic theory have
given us a much better understanding of grammatical
constructions
in English and many other languages
than we ever had before. These breakthroughs
have made it possible for the first time for computers
to use 'natural' human language, at least in some limited ways
for example, to translate documents
from one language to another. But even the simplest
use of language requires a vast amount of linguistic
knowledge to be programmed into the computer, as
the reed /red problem shows.

How can the machine figure this out? It can't tell from
the words alone, since will looks the same in sentences (3) through (5). Instead, it has to perform
some sort of grammatical analysis of the text to find
out which words fit together into phrases, and what
category each word belongs to (noun, verb, etc.). To
see just how complicated this can get, let's consider a
few more cases:

(6) Have the girls who will be on vacation next week
read the paper yet? (red)
(7) Please have the girls read the paper. (reed)
(8) Have the girls read the paper? (red)
Sentence (6) contains both have and will before read,
and both of them are auxiliary verbs. But will modifies be, and have modifies read. In order to match up
the verbs with their auxiliaries, thp machine needs to
know that the girls who will be on vacation next week
is a separate phrase inside the sentence.

In sentence (7), have is not an auxiliary verb at all, but
a main verb that means something like 'cause' or
'bring about'. To get the pronunciation right, the
machine would have to be able to recognize the difference between a command like (7) and the very similar
question in (8), which requires the pronunciation red.

As difficult as these questions are for computers,
humans solve many such problems every time we
read, write, talk, or listen. And we do it effortlessly,
without even noticing the complexity of what we're
doing, and certainly without knowing consciously how
we do it.
Recent advances in psychology and neuroscience
have done a great deal to improve our understanding
of how the brain performs these tasks. Research into
the inner workings of language structure has already
given us perhaps the most detailed and precise analysis yet known for any task carried out by the brain,
but there is still much more to learn. What is clear is
that when it comes to human language, even the
most advanced computer is currently no match for the
abilities of the human brain.

We have very quickly gotten into detailed matters of
grammatical analysis, just by trying to figure out how
a machine could tell when to pronounce read as reed
and when to pronounce it as red
something that
any grade-school child knows. This particular issue
may not seem important, but problems like this one
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THE LINGUISTIC SOCIETY OF AMERICA WaS founded in

1924 for the advancement of the scientific study of lan-

guage. The Society serves its nearly 7,000 personal
and institutional members through scholarly meetings,

publications, and special activities designed to
advance the discipline.

The Society holds its Annual Meeting in early January

each year and publishes a quarterly journal, LANGUAGE and the LSA Bulletin. Among its special educa-

tion activities are the Lingusitic Institutes held every
other summer in odd-numbered years and co-sponsored by a host university.

The web site for the Society (http://www.lsadc.org)
includes a Directory of Programs in Linguistics in the
United States and Canada, The Field of Linguistics
(brief, non-technical essays describing the discipline
and its sub-fields), and statements and resolutions
issued by the Society on matters such as language
rights, the English-only/English-plus debate, bilingual
education, and ebonics.
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