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Introduction

A number of arguable assumptions are made in Ben Shneiderman’s article, "A Note on Human Factors
Issues of Natural Language Interaction with Database Systems” {Information Systems, 6, 2, 125-129, 1981).
They include:

1. Computers are precise.

2. Computers should be precise.

3. Natural language is imprecise.

4. Formal query languages are precise.

5. Queries a database can’t answer are a waste of a user’s time.

6. Queries a user has trouble formulating are a waste of a user’s time.

7. Natural language "bypasses™ speed, storage, and accuracy of computers.

8. Cost-benefit analysis of a query language can prove something,

We dispute these in order.

1. Computers are precise.

Computers are no more necessarily precise than they are necessarily numecrical, despite the fact their
machine instructions include precise numerical operations. When a system is sufficiently complex its
components become obscured. Computers "can be instructed to do exactly what you want without argument
or misunderstanding” [3] only to the extent that one writes simple programs for them. The more complex the
program task, the more the possibility of unforeseen results. That, in fact, is the "greatest advantage of
computers” -- they can tell us things we didn’t know already, and we didn’t precisely say we wanted.

In addition, computers have to be viewed in the context of the information system in which they are used.
Many of these uses are quite ill-defined. For instance, a sales manager uses a database of salcs statistics to
plan an advertising campaign. The information needs are not clear, and it is unfair to call the computer
"precise” even though it is supplying "hard facts" -- it’s an exploratory tool.

2. Computers should be precise.

Computers are symbol manipulators that can be used for a variety of tasks. Whether these symbol
manipulations should lead to a precise conclusion, or whether in fact the overall objective itself is clear, is very
much up to the user. Information retricval systems, for instance, use database technology to support very
fuzzy user needs. However, information retricval remains somewhat isolated from the rest of database
research and development; the self-perpetuating myth of the "preciseness” of computers attracts a certain
personality of people who are not then interested in developing anything besides "precise” applications.

Being precise reflects wanting to control one’s environment carefully. This is partly a political issue. Some

argue that Western technology is too manipulative, and ought to take more cognizance of existing systems
without trying to change them.
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In addition, many members of the gencral public have an antipathy to preciseness. If these people are
going to usc computers, as indeed technological developments make practically force nearly everyone to do
s0, we must be prepared to meet their needs with other kinds of interfaces.

3. Natural language is imprecise.

Natural language cvolved in order to meet human communication needs as efficiently as possible, within
the limits of human information processing capability. It is unlikely that artificially constructed languages, no
matter how carefully designed, will begin to approach the subtleties and total information content of natural
language, at least for talking about familiar human concepts (cf. [1]). Natural language is just too complicated.
Though it sometimes seems ambiguous and redundant, this just illustrates our methodological difficulties in
grappling with its complexities, not any inherent ambiguity (for people seem to understand one another pretty
well most of the time). As we develop the tools through linguistic analysis, language starts to appear more and
more regular and rule-based.

Of course for a simple task, a formal language can be more precise than natural language. One can trade
off precision and expressiveness. But simple tasks are not the only ones we should consider with databases.
Databases are a powerful general information technology that society can use as it sees fit, not just for a few
bookkeeping chores in large bureaucracies. As the technology develops, more and more complicated tasks are
being supported.

4. Formal query languages are precise.

In a certain sense, artificial languages can be less precise than natural languages. Far from “learning the
semantics of question asking”, users are forced into only one particular mode of thinking about a database
and retricving information from it that may be very narrow (e.g., notions that only certain entities are
relations, that only certain entities are attributes, that the database is verbal information only). The friction
between the syntactic strait jacket and actual user needs may lead to strange querying crrors and
inefficiencies. Thus users may end up using artificial languages in highly imprecise ways vis-a-vis their needs,
even though their queries may be syntactically precise. It may be like using a precision miniature screwdriver
to wedge open a bottle.

5. Queries adatabase can’t answer are a waste of a user’s time.

A user issues a database query in order to learn something. If what he learns covers database structure as
well as actual data values, so much the better. Any adequate natural language query system should be
prepared to discuss structure as well as contents -- users don’t draw a very fine distinction. This means a rich
conceptual schema plus other related information must be accessible to the interface. Work such as [2, 5, 6]
represents a start in using such knowledge.

Just as with a human expert, some of the questions a naive user asks a database may not really make sense.
A good expert will try to draw out the germ of the idea, correcting misconceptions where appropriate, not
dismissing the questions as a priori nonsensical. Bugs are interesting (cf. [8]). If a user thinks the database can
advise him on general management policies (e.g. Shneiderman’s example, "Are the managers lenient
concerning tardiness and absences?”), he will signal this by queries on policy entities, identifiablc from a
lexicon lookup. Under parse failure, a helpful interface can try to isolate the "deepest violated precondition”,
extending [4].
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6. Queries a user has trouble formulating are a waste of a user’s time.
Natural language is such a rich resource that we can usually say if a user has trouble phasing a question in

it, he can’t be clear in his own mind what he is asking. The exercise of attempting to formulate may then be
educational.

Queries that a natural language interface can’t handle because of deficiencies in its linguistic coverage
might be considered a kind of query that can’t be "formulated”. (But users can "formulate” them fine, it’s
just the system can’t understand.) Users will be disturbed by these deficiencies, because they can’t learn much
from them. But this just argues for a comprehensive natural language interface where nearly anything the
user can formulate regarding the subject domain is understood, if not acted upon.

7. Natural language "bypasses" speed, storage, and accuracy of
computers.

Database applications entail large time delays in accessing often large numbers of records on secondary
storage. These time delays make databases a prime candidate for natural language intcerfaces, because the
parsing and linguistic analysis times are likely to be swamped by time for actual data retricval, even for
complex such interfaces. In addition, the size of a database almost certainly swamps the size of the interface
code.

It is not true necessarily that natural language querying is more prone to errors than format query language
querying. Since a natural language interface attempts to do more, it can get dumped with a larger share of the
blame when things go wrong. The same errors made with a formal query language will be blamed instead on

the querier’s "semantics” or "syntax”. Intelligent feedback and verification methods can be supported by a
natural language approach as an integral part of the system, decreasing the error rate markedly.

8. Cost-benefit analysis of a query language can prove something.

There are various incompatible ways of measuring costs of a query language [9], but hardly any agreement
or insight on the measurement of benefits (cf. [12}, ch. 5; [10]; [11]). Until this can be done, analysis of costs is
moot for comparing interfaces with even slightly different benefits, which includes most cases.

For instance, crror frequency must be measured against language power -- the more extensive the coverage
of a language, the more possibilitics for error. Just because a tool is more powerful and so can be misused in
more ways does not make it less desirable. Comprehensive natural language interfaces for database systems
may have such important benefits for some user classes (e.g., computer-afraid users; child users) as to make
error costs on retrieval-only usage irrelevant. And busy management cannot be bothered to remember any
details of any artificial language, or to use time-wasting menu navigation. In fact, since developments
enhancing query capabilities like natural language will tend to shift the user population upwards in the
management hicrarchy ( [7]), the notion of the nced for rigidly defined criteria in task performance that is so
important in middle-lcvel management may become mostly obsolete, making previous studies irrelevant. So
new upper-level management users will have rather different kinds of information needs from nearly all
previous users, which probably cannot be measured by similar standards -- assuming we did have a clear set
of current standards, which we do not.

In addition, there are cases where a cooperative database intcrface for naive users is perhaps morally
necessary regardless of cost. It is within the rights of the citizens of the United States to demand full access to
all unclassificd and unsensitive government records, beyond the summary information that is published; the
Constitution could be so construcd. It may be argued the government has the obligation to provide terminals
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and cooperative interfaces to such records, in the same way that an elected official is obliged to provide
certain basic services for constituents.

A final note

Generally speaking, the thrust of Shneiderman’s paper is correct: so-called "natural language” query
interfaces, in the various forms available with the current state of the art or in the near future, arc not
appropriate for nearly all existing databases, as judged by conventional cost-benefit analysis as far as it can be
applied. This is because good such interfaces are hard, and much work remains to be done. However, the
arguments and evidence amassed in Shneiderman’s paper are unconvincing and rely on a number of
controversial hidden assumptions. Thcse assumptions reflect a rather narrow class of database users and
usage which may not very well characterize the future, or perhaps the future we should encourage.
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