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Unit One

English as a Computer Language

1 Luke Skywalker’s robot friend in Star Wars, C3PO, spoke
several languages and served as a diplomatic translator. But
today’s real-life computers cannot yet understand even the curses
that their users hurl at them after all other attempts to communi-
cate have failed. Although researchers have striven for decades
to teach machines language, their pupils are still struggling with
the rudiments of civilized discourse. The difficulties say as much
about the lack of understanding that human beings have of their
own language as they do about computers’ capabilities, or pre-
sent lack of them.

2 There are several reasons for teaching computers to speak
natural languages, like English. It would make them much easi-
er to command and to use. It would enable them to do new
tasks--such as automatically filing documents according to key
words contained in them. And.a facility with language might
help computers learn how to understand the ideas people express
with language, and so learn to tackle yet more complex tasks.

3 Sadly, machines still make mistakes with language that
would cause a pre-school child to gnggle These failings often
tempt frustrated researchers to forget how far computers ‘have
progressed. In the past 30 years, computers have become fluent
in several artificial languages: BASIC, FORTRAN, PROLOG
and others. While these do not exactly trip off the human
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tongue, they are far easier to understand than the strings of Os
and 1s which are the native tongue of electronic circuits.

4 Encouragingly, computer scientists are teaching machines
to understand some simple English phrases. Both Lotus Devel-
opment and Symantec now sell software that enables humble mi-
cro-computers to answer to commands like “Show me the total
sales of each region in the database”.

5 So why are machines still so far from speaking real Eng-
lish? Much of the explanation lies in the difference between those
languages they can understand and those they cannot.

6 Language has two parts: syntax and semantics. Syntax de-
scribes the rules by which words can be combined into “legal”
sentences, or grammar. Semantics describes what, if anything,
those sentences mean. Most of the research on understanding
language, or teaching it to machines, takes syntax as its starting
point,

7 Although starting with syntax may at first glance seem a
long route to extracting the meaning of sentences, it has much to
be recommended. Teaching a machine syntax enables it to distin-
guish valid sentences from jumbles of words--and so reject out of
hand phrases like “went dog big house potato chips”.

8 Syntax also gives valuable clues to meaning. Nouns, for
example, might describe objects in a database, while verbs and
prepositional phrases describe relations between objects. Know-
ing syntax would prevent the machine from trying to search for a
“by” or a “bitten” while trying to answer the reporter’s query
“show me the dogs bitten by their masters”.

9 Perhaps equally important, Dr. Noam Chomsky in the late



1950s gave the study of syntax the sort of logical rigour which is
required to make computer programs. The study of the seman-
tics of language, by contrast, still involves many woolly con-
cepts of the sort that poets and Oxford philosophers love to ar-
gue about, but which mere computers cannot even begin to
grasp.
10 Dr. Chomsky based his work on a broad definition of lan-
guage. A language, he said, consists of a vocabulary and a
grammar. The vocabulary can be any set of symbols. For Eng-
lish, it would be the words in a dictionary. For the “language”
of algebraic expressions, it would be the mathematical symbols
+,—, variables like x or n, and so on. The grammar, in turn,
is the set of rules by which the vocabulary’s symbols combine to
produce sentences.
11 Dr. Chomsky divided languages into a hierarchy of four
classes, according to the complexity of their g;a—n;xﬁ;r. Specifi-
cally, he sought to devise logical “machines” that could apply all
the rules of the grammar to the vocabulary--and so recognise or
create all the legal sentences of the language. Each class of his
hierarchy requires a different sort of logical machine.
12 This approach yields an immediate pay-off for computer
scientists. The logical machines for the two simplest of the
Chomsky grammars, at least, are easily constructed in a comput-
er. The simplest of the four classes of languages is defined by a
“regular grammar”. Its sentences can be recognised by a so-
called finite-state machine. Although useful for such lowly tasks
as picking words out of the stream of characters which make up a
sentence, finite-state machines lack the clout needed to cope even
3



- with most computer languages, let alone English.

13 Working out just how much computers must “know” in
order to understand everyday language is one of today’s most
tricky research topics. One of the most radical approaches in-
volves so-called semantic grammars. The idea here is that the
most efficient way to teach a machine to understand language is
not to mess about with syntax at all. Instead of devising a gram-
mar of nouns, verbs and other parts of speech, one creates a
grammar that reflects the underlying concepts the language ex-
presses.

14  Dr. Roger Schank of Yale University has taken this ap-
proach farthest. He has condensed the world to a series of “prim-
itives”, and he analyses sentences in terms of these concepts
rather than nouns or verbs. When faced with the statement
“John hit Mary”, for example, his program would know by the
word “hit” that the sentence involves a primitive Dr. Schank
calls PTRANS. PTRAN is a sort of stereotype for the physical
transfer of an object from one place to another. Within the com-
puter, it contains a series of “slots” to contain things like the ac-
tor (i.e. , John), the acted upon (i. e. , Mary) and the object be-
ing transferred (i.e. , we assume, John’s fist). As it fills in the
slots, the program “understands” the sentence.

15  Although popular a few years ago, semantic grammars
have fallen from fashion.. They proved more complicated to write
than they seemed at first glance. They are not portable. A gram-
mar that can understand children beating each other up cannot
cope with, say, corporate finance; one that could understand
today’s corporate finance might not understand tomorrow’s. And
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people are always getting one step ahead of the program.

16  Meanwhile, other researchers are making progress teach-
ing machines to deal nicely with language with only a minimum
of semantics. Take, for example, the sentence “I ate the fish
with the fork”. A computer cannot tell who has the fork, me or
the fish, and, so, cannot cope with the sentence. But, instead of
programming into the computer knowledge of fishes or eating (as
Dr. Schank would do), members of Dr. Heidorn’s team at IBM
are teaching the computer to resolve the problem by looking the
words up in a dictionary.

17 Their program, still in its early days, looks up the words
of a confusing sentence in Webster’s dictionary. As it analyses
each definition, it looks specifically for phrases like “part of” or
“used for” to relate the word being defined to others that might
be in the sentence. Surprisingly often, such a simple trick can
resolve the confusion over things like the fish and the fork. One
definition of a fork is “an implement used for eating”. From
this, the program decides that the phrase “with the fork” modi-
fies ate rather than fish.

18 Despite such progress, some researchers reckon that com-
puters will always be confused by everyday language because it
has too much knowledge implicit in it. Only a human, they ar-
gue, could really understand the assumptions language makes
about the human condition. Among the sceptics is Dr. Terry
Winograd of Stanford University, one of the first people to write
a program that could answer questions posed in English, al-
though they are only questions about toy blocks. For others,
teaching computers about the world is merely the next topic on
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the agenda.

Adapted from “English as a Computer Language”
in The Economist /April 1987

Notes :

1.
2.

C3PO: the name of the robot in Star Wars
BASIC: Beginner’s All-purpose Symbolic Instruction Code, a

computer language

3. FORTRAN: Formula Translation, a computer language

4. PROLOG: Programming-in-logic, a computer language

5. Dr. Chomsky: an American linguist, one of the founders of

transformational-generative grammar
Exercises

Decide whether each of the following statements is true or

false according to the information in the text. Then, in the

blanks provided, write T for true statements and F for false

ones.

__ 1) Luke Skywalker was a translator that could speak
several languages.

2) Computers have progressed for only 30 years.

3) Computers have become fluent in several natural

languages.

4) Some micro-computers now are able to answer cer-

tain commands given in simple English phrases.
5) Computers can grasp the semantics of languages.

6) There is no significance in teaching a machine syn-

tax.



7)  According to Dr. Chomsky, mathematical symbols
+,—, are the only vocabulary of algebra.

8) Dr. Schank divided languages into a hierarchy of
four classes according to their grammar.

9) Semantic grammars are no longer in fashion.

10) Dr. Heidorn’s team uses the Webster’s dictionary

in their program.

2. Choose the best answer according to the information in the
text.
1) This passage mainly talks about
a. why English can be applied as a computer language.
b. Dr. Chomsky’s definition of language.
.c. difficulties in teaching computers to speak natural lan-
b guages.
d. syntax and semantics in language.

2) People teach computers to speak natural languages be-

cause
a. computers already know how to understand the ideas

people express with language.
b. computers are already sophisticated enough for learn-

ing natural languages. )
c. computers have become fluent in several artificial lan-

guages: BASIC, FORTRAN, etc.

Ld. they want computers to solve more complex prob-

lems.

F 3) Machines cannot speak real English because



8. those languages which machines can understand and

4) S

a.
b.

c. ."\'.

d.

those they cannot are different.
. knowing only syntax and semantics is not enough.
there are too many rules in grammar.
. what computers can now do with languages doesn’t re-

ly on logic or syntax.

yntax makes it possible for a machine to

search for prepositions like “by”.

speak natural languages.

distinguish a meaningful sentence from a mixture of
words.

understand commands given in English.

5) Which of the following is not a computer language?

a

b

. PROLOG.
. BASIC.

c. PTRANS.

d

. FORTRAN.

6) Which of the following is true about Dr. Chomsky?

a

. He said that a language consists of two parts: syntax

and semantics.

. b, He divided languages into 4 levels, according to the

.

[

grammar.
. He condensed the language world to a series of “primi-

tives”,

d. He taught computers how to lock up words in a dictio-

nary.

7) The author would most probably agree with which of the




following statements?
1 There is some significance in teaching a machine syn-
tax.
b. Computers will always be confused by everyday lan-
guages.
c. Researchers have no achievements in teaching comput-
ers natural languages.
d. Semantic grammars should not have fallen from fash-
ion.
8) Which of the following is true about IBM?
a. Dr. Roger Schank of IBM has condensed the world to

a series of “primitives”,

o

. Dr. Heidorn’s team is teaching computers to look up

.

words in a dictionary.
c. Webster’s dictionary is being recomposed at IBM.
d. Dr. Terry Winograd’s program could answer ques-

tions posed in English.

9) The passage implies that
a, teaching computers about the language world is diffi-
cult to achieve.
b. semantic grammars are by no means new.
c. semantic grammars are very popular nowadays.
d. great progress has been made in making computers

speak natural languages.

10) Semantic grammars are out of fashion now because
a. they seem complicated to write at first glance.

' b. -they are not portable.



