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1.0 INTRODUCTION

The purpose of the DISEMINER system is to explore the
relation between lexical distribution criteria and seman-
tics. It is hoped that the system, in its learning mode. will
be useful in collecting data for deriving semotactic rules
in a stratificational grammar [1]. The system. written in
ALGOL 20 and operational on the G-21 computer. is
capable of learning distribution classes of lexical items
through the processing of text, and using distributional
criteria to answer questions that are broader than the
context of the text processed. The methodology follows
a line of research that was considered. but never followed.
in early work on the SYNTHEX project [2]. Distribu-
tional information is stored in terms of a dependency
structure that differs from the SYNTHEX version in that
dependency relations among stem types. rather than stem
tokens, are stored in matrix format. That is. each stem is
listed only once, and its dependency relations in all text
processed by the system are associated with a single entry.
(In the SYNTHEX system, separate dependencies are
tabulated for each occurrence of a stem.) The stored
relations include all possible transitive paths as well as
direct ones. Because dependency analysis is weakly
equivalent to phrase structure analysis [3], it is possible to
view this data structure as a tabulation of the distribu-
tional potential of stems with respect to phrase structure
criteria rather than criteria of linear contiguity.

2.0 DEPENDENCY AND STRATIFICATIONAL GRAMMAR

Whereas a phrase structure analysis depicts relations
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among units of varying size, in the form of a tree structure,
e.g.

The tall man drives a car
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S

a dependency analysis indicates relations among units
of the same size, in the form of a directed graph, e.g.

man

the/tna-z \ drives

An excellent account of dependency theory can be found
in the work of Hays [4].

If one assumes that under certain conditions dependency
is transitive, it is possible to gain a measure of control over
meaning. Several systems in the areas of information
retrieval and automatic essay writing have been built
incorporating such a principle [2, 5]. Basically, it is
assumed that dependency is transitive across forms of the
verb ‘to be’ and like tokens of the same noun. Thus it
is possible to build a network connecting all the sentences
in a text. The basic rule of semantics is that if the vocab-
ulary and dependency relations in one text are included
in the dependency relations of another, then the meaning
of one is included in the other.

Rulon Wells and Zellig Harris provided early discus-
sions of the relation of distributional criteria to the phrase
structure grammar [6, 7, 8]. Harris discussed the relation
of distributional criteria to meaning. In terms of a strati-
ficational model of language [1], the meaning structure of
a language is contained on a semantic stratum existing
above a lexemic one. What meaning relations can be
inferred from lexical distribution criteria are a reflection
of the highly complex mapping of sememic structure onto



lexemic. In the cases where such mappings are one to one,
lexotactic criteria may be used as a substitute for semotac-
tic relations.

In terms of grammatical analysis, the sememic relations
can be determined by analysis of the lexemic; one assumes
a one to one mapping between sememic and lexemic
strata, except where pertinent data requires the positing of
more complex mapping rules.

The DISEMINER system can be used as a tool for just
such analysis. It can be viewed as a question answering
machine that answers questions of the type, “Is it possible
that ...?”, where the answer is one of semantic plausibility
as determined by inferences made on the assumption that
the distribution classes are also semantic classes. Each
case of a positive answer violating an informant’s view of
the possible is data for analysis of sememic entities and
relations that do not conform to a one to one mapping
onto the lexemic stratum. The system also can be used to
answer Boolean questions and to obtain listings of rather
refined semantic classes. (At the moment the working
program limits such requests to queries of the type:

{:}Nvﬁit} V1 (and) V2 (and) ... V,)

3.0 DISEMINER SYSTEM

Inputs to the system may be of three types: text sentences,
questions, and riddles. The complexity of the sentences
must conform to limitations of the phrase structure
dependency grammar.

A special feature of the system is that the dictionary is
compiled from information supplied with the input text.
An as yet unwritten routine would permit the optional
omission of such data.

3.1 Data Organization

DISEMINER, viewed as a primitive information retrieval
system, has the following tasks: to maintain a stem-type
dictionary with provision for expansion both of stems and
of parts of speech for existing stems, and to compile an
efficient representation of the dependency network as
deduced from the input text by the parser. With respect to
current information retrieval systems, the objectives were
modest, yet some effort was made to optimize the system
with consideration to the criteria of storage allocation
efficiency, data expandability, and network search time.

The stem-type dictionary is responsible for summarizing
and directing the retrieval of stem types and their asso-

ciated part of speech tokens. A stem type entry in this
table is a collection of triples

<m, a, t>

where 7 is a part of speech number equal to the serial entry
number in the alphameric part of speech table; a is the
alphameric string representing a word associated with
that, and t is a boolean variable set TRUE if and only if
that stem-part of speech token is designated transitive in
the dependency network. The convention is made that the
stem itself has part of speech zero, so the general format
is that of a collection of such triples with the stem at the
head, followed by subcollections of triples for each part of
speech number actually occurring for that stem. In the
interest of storage allocation efficiency, the table is actually
chain linked, so that the triples for any particular stem are
not necessarily contiguous but no gaps exist in the table
for non-existing stempart of speech types. This facilitates
updating of the dictionary as well, so that DISEMINER
can readily pass from input to question mode and back to
input mode.

Since the stem dictionary is not linearly packed in
memory, the accessing of data from it requires either a
costly table scan or an access table with fixed entry size
permitting indexing into the appropriate entry. The latter
choice was made for DISEMINER, and the serial entry in
this stem access table is the numerical representation for
the stem throughout the system.

The parsing routine, to be described subsequently,
provides as output from input text a collection of stem
links

t, i
<x;—=>y>j=1 ..,k

where the link is tagged t or i if the stem-part of speech
token for stem x; in the sentence under scan is denoted
transitive or intransitive, respectively. If the parse is
successful for a given input sentence, the dependencies are
stored in the set of three system dependency matrices T, I,
and M in the following manner. For all links colored
transitive, b v, is set to 1, for all links colored intransitive,
iy, y, is set to 1, and for all links no matter what the tag
m, ,, issetto 1. Atthe end of the input phase, therefore,
the binary matrices T, I, and M contain all the depen-
dency paths of length one that are determined to be
respectively transitive, intransitive, and either transitive or
intransitive.

In other dependency-oriented inference systems (such
as SYNTHEX [2] of SDC), the data structure has been left
at this stage (with some additional linkage back to the
original text for sentence extraction), i.e., a set of binary
links between stems. While this makes the sentence in-
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