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Declaration of Shauna L. Wiest

I, Shauna L. Wiest, state and declare as follows:
L. Introduction

1. I have prepared this Declaration in connection with Google LLC’s
(“Petitioner”) Petition for Inter Partes Review of U.S. Patent No. 8,204,737,
which I understand will be filed concurrently with this Declaration.

2. I am a senior research analyst with the Research & Information
Services team at Finnegan, Henderson, Farabow, Garrett & Dunner, LLP located at
3300 Hillview Avenue, Palo Alto, CA 94304 (“Finnegan”).

3. I am over eighteen years of age, and I am competent to make this
Declaration. I make this Declaration based on my own personal knowledge,
and my professional knowledge of library science practices.

4. I earned a Master of Science in Library Science degree from the
University of North Carolina at Chapel Hill in 1999, and a Bachelor of Arts in
Political Science degree from the University of California at San Diego in
1989. I have worked as a law librarian for over eighteen years. I have been
employed in the Research & Information Services Department at Finnegan
since 2021. Before that, from 2000-2015, I was employed as a Law Librarian
at Stoel Rives LLP, and from 2015-2016, I was employed as a Competitive

Intelligence Specialist for Nossaman LLP.
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Declaration of Shauna L. Wiest

II. Standard Library Practice for Receiving, Cataloging, Shelving, and
Making Materials, including Conference Publications, Publicly
Available

5. I have knowledge of and experience with standard library practices
regarding receiving, cataloging, shelving, and making materials, including
conference publications, available to the public. I am fully familiar with and
have knowledge of and experience with the Machine-Readable Cataloging
(MARUC) system, an industry-wide standard that libraries use to catalog
materials.

6. The MARC system was developed during the 1960s to standardize
bibliographic catalog records so they could be read by computers and shared
among libraries. By the mid-1970s, MARC had become the international standard
for cataloging bibliographic materials and is still used today. Many libraries
provide public access to their MARC records via the Internet and/or their
electronic cataloging systems at the library. In a MARC record, each field provides
specific information about the cataloged item, including how materials are held
and made available to the public.

III. MARC Records

7. The MARC record system uses a specific three-digit numeric code
(“field tags”) (from 001-999) to identify each field in a catalog record. For

example, MARC field tag 008 provides the six-digit date the item was received
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Declaration of Shauna L. Wiest

and catalogued (Date entered on file). The first six characters of field tag 008 are
always in the “YYMMDD” format. Descriptions and definitions of all of the
character positions of field tag 008 are outlined here:
https://www.loc.gov/marc/bibliographic/bd008a.html

8. As is relevant to this Declaration, MARC field tag 245 identifies the
title and statement of responsibility for the work. MARC field tag 260 identifies
the place of publication, name of publisher, and date of the publication. MARC
field tag 310 sets forth the current publication frequency for a work. MARC field
tag 362 sets forth the dates of publication and/or sequential date(s) of publication
designation for a work. MARC field tag 515 provides any numbering or publishing
pattern peculiarities for the resource. MARC field tag 991 provides local holdings
information to assist the public in identifying the location of a desired resource.

0. Based on standard library practice, when a library receives an item,
it generally stamps (and/or labels) the item with the library name, barcode,
often with a date that is within a few days or weeks of receipt. Next, the library
will catalog the item within a matter of a few days or weeks of receiving it. As
a general practice, cataloguing is centralized and performed by a cataloguing
department within a library or university setting. In certain circumstances the

catalogued item may be subsequently sent to a library location within the
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library or university setting where it may be stamped and/or labeled after it has
been catalogued.

10.  Generally, after an item is cataloged, the public may access the
item by searching a library catalog, browsing the library shelves, and either
requesting or electronically accessing the item from the library. Standard
library practice is to make the item available to the public within a few days or
weeks of cataloging it.

IV. Cataloguing of Conference Proceedings (Monograph v. Serial
Treatment)

11. Conference proceedings often consist of collections of papers
presented at a meeting, program, symposium or conference held during a
specific time-period in a designated geographic place. Bibliographic control of
conference proceedings to promote public discovery and access has long been
a priority of catalogers. Although some ongoing conference publications are
catalogued as serials (if a conference publication exhibits continuity,
regularity, and evidence of seriality), cataloguing a conference publication as a
monograph is preferred for public retrieval purposes. Cataloguing a conference
publication as a monograph is an optimal way for the public to easily access
the conference resource, and its papers, by searching for a unique title and
other descriptive data elements added by the cataloger. Monographs are

efficient for public searching and offer the public an easier way to discover
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Declaration of Shauna L. Wiest

what an institution holds, while changes to the record (unlike serials) are not an
issue. However, sometimes conference proceeding cataloging is done serially,
and the MARC record will be updated after each serial publication is received.

V.  Public Availability of Bellegarda

12.  This Declaration relates to the dates of receipt and public
availability of the following reference: J. R. Bellegarda, J. W. Butzberger,
Yen-Lu Chow, N. B. Coccaro and D. Naik, “A4 novel word clustering algorithm
based on latent semantic analysis,” (“Bellegarda’) in the 1996 IEEE
International Conference on Acoustics, Speech, and Signal Processing
Conference Proceedings, May 7-10, 1996, Atlanta, GA, USA, pp. 172-175
volume 1 (“1996 IEEE Publication”). I understand that Bellegarda has been
submitted as Exhibit 1009 in this proceeding. That same reference is appended
to my Declaration as Appendix A.

13.  Asdetailed below, I have reviewed the print reference, public
holdings information, and Library of Congress MARC record for Bellegarda to
determine the date of public availability for this reference.

14. Appendix A to this Declaration is a true and accurate copy of the
cover page (including binding), title page, front matter, table of contents, call
number, and date stamp for the copy of the 1996 IEEE Publication containing

Bellegarda held by the Library of Congress. The date stamp on the copy of 1996
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Declaration of Shauna L. Wiest

IEEE Publication containing Bellegarda indicates that Bellegarda was received by
the Library of Congress on September 11, 1996. The binding indicates that the
associated Call Number is TK7882.S65 I37a. Appendix A also includes pages
172-175, which is the specific article entitled “A4 novel word clustering algorithm
based on latent semantic analysis),” 1.e., Bellegarda.

15. Appendix B to this Declaration is a true and accurate copy of the
Library of Congress public catalog record for its copy of 1996 IEEE Publication
containing Bellegarda, which was downloaded from https://lccn.loc.gov/98655050
on August 30, 2023. The Library of Congress public catalog record sets forth the
public holdings and onsite location information for members of the public seeking
a physical copy of the 1996 IEEE Publication containing Bellegarda. The public
catalog record indicates that the copy of the 1996 IEEE Publication containing
Bellegarda should be requested in the Jefferson or Adamas Building Reading
Rooms at Call Number TK7882.S65 137a. The public catalog record notes that the
publications associated with the record are (i) published “annual[ly],” (ii)
published in 1995 and 1996, (iii) issued in five (5) or more parts, and (iv) should
be requested in the Jefferson or Adams Building Reading Rooms at Call Number
TK7882.S65 I37a. This information indicates serial cataloguing, as discussed
above in paragraph 11. The public catalog record also notes a publication location

in Piscataway, NJ, with copyright dates of 1995 and 1996, and IEEE as the
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Declaration of Shauna L. Wiest

publisher. Based on my experience as a librarian, the public catalog record
(Appendix B) references the 1996 IEEE Publication containing Bellegarda
(Appendix A).

16. Appendix C to this Declaration is a true and accurate copy of the
Library of Congress MARC record for its holdings of 1996 IEEE Publication
containing Bellegarda, which was downloaded from
https://catalog.loc.gov/vwebv/staffView?searchld=23 158 &recPointer=0&recCount
=25&searchType=1&bibld=11501706 on August 30, 2023. The Library of
Congress MARC record field tag 245 identifies the full title statement for the work
as: |a Conference proceedings / |c the ... International Conference on Acoustics,
Speech, and Signal Processing; sponsored by the Signal Processing Society of the
Institute of Electrical and Electronics Engineers. MARC field tag 260 sets forth the
place of publication, publisher, and publication dates as: |a Piscataway, NJ : |b
Institute of Electrical and Electronics Engineers, |¢ ¢1995-¢1996. MARC field tag
310 indicates that the IEEE International Conference on Acoustics, Speech, and
Signal Processing Conference Proceedings is an annual publication. MARC field
tag 362 indicates the sequential dates of publication for the resource as 1995-1996,
indicating publication dates of both 1995 and 1996. MARC field tag 515 denotes
numbering peculiarities for the resource as being issued in 5 or more parts. Finally,

MARC field tags 991 set forth the Library of Congress local holdings and call
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number information for Bellegarda as General Collection, Call Number
TK7882.S65 I37a (Serials). Based on my experience as a librarian, the MARC
record (Appendix C) references the 1996 IEEE Publication containing Bellegarda
(Appendix A).

17. Appendix C confirms the fixed data elements of MARC field tag 008
as 950630d19951996njuar 1 Oeng c. Data elements “d1995-1996” in field tag 008
indicate (i) issues of the publication associated with this MARC record were
received during 1995 and 1996, and (ii) the first volume of the publication
associated with the MARC record is dated 1995, and the last publication is dated
1996. As discussed above in paragraph 7, the first six characters “950630” are in
typical “YYMMDD” format and indicate that the first volume of publication for
the resource associated with the MARC record was received by The Library of
Congress on June 30, 1995.

18. Based on the information in Appendices A, B, and C, the 1996 IEEE
Publication containing Bellegarda was received by the Library of Congress on
September 11, 1996. Based on standard library practices, Bellegarda would have
been processed and catalogued by the Library of Congress within a matter of a few
days or weeks of September 11, 1996.

19.  Accordingly, Bellegarda would have been made available to the

public within a few days or weeks of being checked-in and catalogued. The public
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could have accessed Bellegarda within a few weeks of September 11, 1996 by (i)
searching the Library of Congress online catalog by, for example, searching by
title, author, and/or subject keywords, or (i1) by asking a library staff member and
being directed to the Jefferson or Adamas Building Reading Rooms and/or General
Collections at Call Number TK7882.S65 137a.

VI. Conclusion

20. In signing this Declaration, I understand it will be filed as evidence
in a contested case before the Patent Trial and Appeal Board of the United
States Patent and Trademark Office. I understand I may be subject to cross-
examination in this case and that cross-examination will take place within the
United States. If cross-examination is required of me, I will appear for cross-
examination within the United States during the time allotted for cross-
examination.

21. I declare that all statements made herein of my knowledge are true,
that all statements made on information and belief are believed to be true, and that
these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section

1001 of Title 18 of the United States Code.
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e

Executed on September 11, 2023.

Shauna L. Wiest
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ABSTRACT

A new approach is proposed for the clustering of
words in a given vocabulary. The method is based
on a paradigm first formulated in the context of infor-
mation retrieval, called latent semantic analysis. This
paradigm leads to a parsimonious vector representa-
tion of each word in a suitable vector space, where
familiar clustering techniques can be applied. The dis-
tance measure selected in this space arises naturally
from the problem formulation. Preliminary experi-
ments indicate that the clusters produced are intu-
itively satisfactory. Because these clusters are semantic
in nature, this approach may prove useful as a comple-
ment to conventional class-based statistical language
modeling techniques.

I. INTRODUCTION

Stochastic language modeling plays a central role in
large vocabulary speech recognition. In a typical appli-
cation, the purpose of an n-gram language model may
be to constrain the acoustic analysis, guide the search
through various (partial) text hypotheses, and/or con-
tribute to the determination of the final transcription.
Success in these endeavors depends on the ability of
the language model to suitably discriminate between
different strings of n words. This ability is in turn crit-
ically influenced by the two familiar issues of coverage
and estimation.

The coverage issue reflects the fact that current
systems cannot recognize any “unknown” word. The
vocabulary must therefore be chosen so that the ex-
pected text (e.g., to be dictated) has as few unknown
words as possible [1]. In this paper we primarily ad-
dress the other issue, which arises from practical con-
straints on the size of available text databases. Many
events (i.e., occurrences of n-word strings) are seen in-
frequently, yielding questionable probabilities; hence

#N.B. Coccaro is with the Dept. of Computer Science, Uni-
versity of Colorado at Boulder, Boulder, CO 80309.
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the need for fairly sophisticated parameter estimation
and smoothing [2]. One common solution is to group
words into classes and accumulate statistics at the class
level rather than the word level. This makes the fre-
quency counts more reliable and thereby improves the
robustness of the estimation (e.g., see [3]). Broadly
speaking, the underlying strategy is to better estimate
the conditional probability of a word given some con-
text by taking advantage of observations of other words
that behave “like” this word in this particular context.

A number of variants have been developed on this
theme, using grammatical constraints such as part-of-
speech, or morphological units such as lemma, or both
[4]. More recently, algorithms have evolved to auto-
matically determine word classes without explicit syn-
tactic or semantic knowledge: cf, e.g., [5], [6]. In [5], for
example, all words are gathered into a single class at
the beginning of the procedure, and are successively
split to maximize the average mutual information of
adjacent classes. In [6], a similar divisive clustering
is proposed, based on binomial posteriori distributions
on word co-occurrences. A number of other authors
have described related approaches, with different vari-
ations in the optimization criterion or distance metric
used for clustering.

This paper proposes an alternative framework to
word clustering based on a paradigm originally for-
mulated in the context of information retrieval, called
latent semantic analysis [7]. The paper is organized
as follows. In the next section we discuss our general
strategy to perform word clustering using this alterna-
tive framework. In Section III, we present the vector
representation derived from latent semantic analysis.
Section IV describes the distance measure used to im-
plement the clustering. Finally, in Section V we report
on preliminary experimental results and give some ex-
amples of the clusters obtained.

II. GENERAL STRATEGY

The basic premise of the latent semantic framework


knfuran
Copyright


is that co-occurrence analysis should take place across
larger contexts (longer spans) than traditionally con-
sidered (i.e., a bigram as in [3] or a trigram as in [6]).
The span of choice is a document, which can be de-
fined as a semantically homogeneous set of sentences
embodying a given storyline. This amounts to a much
looser definition of co-occurrence, where two words are
sald to co-occur if they tend to appear in the same
kind of documents, whether or not they actually occur
within identical word contexts in those documents. An
important benefit of this generalization is the natural
integration of long-term dependencies into the cluster-
ing procedure. By the same token, this approach is
better suited at discovering semantic than syntactic
clusters. It should therefore be viewed as complement-
ing, rather than replacing, some of the methods men-
tioned above.

To take advantage of the concept of document, we
of course have to assume that the available training
data is tagged at the document level, i.e., there is a
way to identify article boundaries. This is the case,
for example, with the ARPA North American Busi-
ness (NAB) News corpus [8]. This assumption enables
the construction of a matrix of co-occurences between
words and documents (articles). This matrix is ac-
cumulated from the available training data by simply
keeping track of which word appeared in what doc-
ument. Note that, in marked contrast with n-gram
modeling, this step ignores word order. This is be-
cause latent semantic analysis sceks vo relate to one
another those words which are found to be semanti-
cally linked from the evidence presented in the training
text database, without regard to the particular syntax
used to express that semantic link.

After the word-document. matrix of co-occurences
is constructed, the algorithm proceeds in three steps.
First, a singular value decomposition (SVD) is per-
formed on this matrix, thus producing singular vector
representations for words and documents. Second, a
distance measure consistent. with the SVD formalism
is defined on the resulting vector space. Third, the
singular, vectors are clustered according to this metric.

The role of the SVD step is to establish a one-to-one
mapping between a word in the given vocabulary and a
vector in some space of appropriate dimension. Specif-
ically, this space is spanned by the (left) singular vec-
tors resulting from the SVD. An important property
of this space is that two words whose representations
are “close” (in some suitable metric) tend to appear
in the same kind of docnments, whether or not they
actually occur within identical word contexts in those
documents. This establishes a systematic framework
where familiar clustering techniques can be applied.
The end result is a set of word clusters, each of which
can be assumed to represent a reasonably homogeneous
semantic event,.
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III. VECTOR REPRESENTATION

Let V, {V| = M, be some vocabulary of interest and
7 a training text corpus, i.e., a collection of N articles
(documents) from a variety of sources. (Typically, M
and N are on the order of ten and hundred thousand,
respectively; 7 might comprise a couple hundred mil-
lion words.) The task at hand is to define a mapping
between the set V and a vector space S, whereby each
word in V is represented by a vector in S.

We first construct a word-document. matrix K as-
sociated with V and 7. This is done by computing,
for each word w; € V, the weighted count Kj; of w;
in each of the documents d; € 7. Following results
from information retrieval (cf., e.g., [9]), this weighted
count is expressed as:

K;j = G; Lij (1)
where G; is a global weight, indicating the overall iin-
portance of w; as an indexing term for the collection
T, and L;; is a local value, which may reflect a possible
normalization within dj.

The global weighting G; translates the fact that two
words appearing with the same ¢ount in d; do not nec-
essarily convey the same amounf of information about,
the document; this is subordinated to the distribution
of the words in the collection 7. Let us denote by ¢;;
the number of times w; occurs in document d;, and
by t; the total number of times w; occurs in the entire
collection 7. Then the relative frequency of w; in d;
is obtained as: oi;

4 2

and the associated normalized entropy of w; is seen to
be:

L=

1 N
= “EEZN—)ZJ‘M log fi; . (3)

j=1

By definition, 0 < E; < 1, with equality if aud only if
fij = land fi; = 1/N, respectively. A value of E; close
to 1 underscores a word distributed across many doc-
uments throughout the corpus, and therefore of little
indexing value. Conversely, a value of E; close to 0 in-
dicates a word present only in a few specific documents,
i.e., of suitable indexing value. Hence, GG; = 1 — E; is
a reasonable global weight for the word wy;.

The local value L;; is a transformed version of ¢;;
which may reflect any adjustment to the raw count c;;.
For example, it is common to use L;; = log(1 + ¢j),
where the log dampens the effects of large differences in
counts [9]. It is also possible to normalize for document
length. If we denote by n; the number of words in
document d;, then:

Lij = logy (1 + 22) . (4)
nj



is such that 0 < L;; < 1. In practice, L;j = cij seems
to work essentially as well as any othe: functional.

The (M x N) word-document matrix K with entries
K;; given by (1) fully describes, for the training corpus
T, which words appeared in what contexts. We then
proceed to perform a singular value decomposition of
K as follows:

KxK=USVT, (5)

where U is the (M x R) matrix of left singular vectors
w (1 < i< M), S isthe (R x R) diagonal matrix
of singular values, V is the (N x R) matrix of right
singular vectors v; (1 < j < N), R €« M(K N) is
the order of the decomposition, and T denotes matrix
transposition. The ith left singular vector u; can be
viewed as the representation of w; in a vector space
of dimension R. This is the space § which we sought.
Note that the jth right singular vector v; can be viewed
as the representation of d; in the same vector space (S)
of dimension R. This dimension is bounded from above
by the rank of the matrix K, and from below by the
amount of distortion tolerable in the decomposition.
Reasonable values of R are 100 to 200.

The basic idea behind (5) is that K captures the
major associational structure in K and ignores higher
order effects. As a result, the “closeness” of vectors in
S is determined by the overall pattern of the language
used in 7, as opposed to specific constructs. In partic-
ular, this means that two words which do not co-occur
in 7 will still be “close” if that is ctherwise consistent
with the major patterns of the language (e.g., if they
tend to co-occur with a common set of words). This
has the important henefit of alleviating the effects of
polysemy.

IV. CLUSTERING

In the vector space S obtained above, each word w; €
V is represented by the associated left singular vector
of dimension R, u;. To be able to cluster such vectors,
we first need to define a distance measure on S. Since
the extent to which words have a similar pattern of
occurrence across the entire set of documents can be
inferred from:

KKT=US?UT, (6)
a natural metric to consider for the distance between
u; and u; is the cosine of the angle between ;S and
u;S. Thus:

‘U..'SZUT

D(ui, uj) = cos(u;S, u; S) = eIl Sl

™M
forany 1 <4, < M.

Once this metric is specified, it is straightforward
to proceed with the clustering of the vectors u;, using
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any of a variety of algorithms; see, e.g., [10]. Since
the number of such vectors is relatively large, it is ad-
visable to perform this clustering in stages, using, for
example, K-means and bottom-up clustering sequen-
tially. In that case, K-means clustering is used to ob-
tain a coarse partition of the vocabulary V in to a
small set of superclusters. Each supercluster is then
itself partitioned using bottom-up clustering. The re-
sult of this process is a set of clusters C, 1 < k < L,
each of which can be characterized by an appropriate
multivariate distribution in the space §.

The quality of this clustering can be objectively
measured by the perplexity of the associated language
model on some test text. In the present case, if we
denote by @ the total number of words in the text, the
latter is given by:

Q
PP =exp(- 1 Zlog Pr(w;|C,S)),

) (8)

i=1

where C is the context considered, and S indicates the
particular vector space selected in the word represen-
tation. The probability can then be expanded as:

Pr(w;|C, S) = Pr(w;|C;) Pr(Ci|C), (9)
where C; 1s the cluster in § which w; belongs to. In
this expression, Pr(w;|C};) can be obtained through the
multivariate distribution mentioned in the preceding
paragraph, and Pr(C;|C) can be obtained from the rela-
tive frequency of cluster C; in the context C. Note that
this latter quantity may vary significantly depending
on the choice of the context considered, which makes
perplexity measurements somewhat hard to interpret.
For the sake of brevity we will omit any further details
on this matter.

V. EXPERIMENTAL RESULTS

We have performed preliminary experiments to illus-
trate some of the potential benefits of the above ap-
proach. We considered a subset 7 of the NAB News
corpus [8], composed of about N = 17,500 documents,
comprising approximately 10 million words. These
articles were selected randomly from the Wall Street
Journal portion of the corpus, in such a way that all
years from 1987 to 1993 are represented. (In addition,
about 2 million words from 1992 and 1994, selected in a
similar fashion, were set aside for test purposes.) The
vocabulary V was constructed by taking the 20,000
most frequent words of the NAB News corpus, and
removing approximately 300 non-content words (stop
words), for a total of M = 19,700 words.

This led to a (19,700 x 17, 500) word-document ma-
trix of co-occurences, stored in sparse fashion. We per-
formed the singular value decomposition of this matrix



using the single vector Lanczos method implemented
by Berry [11]. The number of singular values retained
(i.e., the dimension of the associated vector space) was
set to 125, which seemed to achieve an adequate bal-
ance between reconstruction error and noise suppres-
sion. We clustered the vectors in this space into 100
superclusters of approximately 200 vectors each using
simple K-means clustering. We then refined each of
the superclusters into 20 clusters each using bottom-
up clustering. This produced a set of 2000 clusters,
each comprising about 10 words on average. Finally,
we merged related clusters from different superclusters
back together to avoid excessive fragmentation. This
resulted in a cluster set of size 500.

To show what these clusters look like, we selected
two examples of the clusters so obtained.
e Cluster 1: abstract, art, artist, artist’s, canvas, cu-
rator, decorative, drawings, exhibit, exhibition, exhi-
bitions, gallery, galleries, Gogh, Henri, museum, mu-
seum’s, museums, painted, painter, painters, painting,
paintings, photographs, Picasso, poems, Pollock, Pons,
portraits, retrospective, Revere, sketches
e Cluster 2: appeal, appeals, appellate, argued, ar-
guments, attorney’s, circuit, confessed, count, courts,
criminal, decide, decision, indict, indictments, judge,
Jjudge’s, judges, leniency, misdemeanor, office’s, prose-
cuted, prosecution, prosecutions, overturned, prosecu-
tor, prosecutorial, prosecutors, ruled, ruling, rulings,
witness :

The first thing to note is that these clusters com-
prise words with different part of speech, a marked
difference with conventional class n-gram techniques
(cf. [3]-[6]). This is a direct consequence of the se-
mantic nature of the derivation. Second, some obvious
words seem to be missing from the clusters: for exam-
ple, the singular noun “drawing” from cluster 1 and
the present tense verb “rule” from cluster 2. This is
one of the effects of polysemy: “drawing” and “rule”
are more likely to appear in the training text with their
alternative meanings (as in “drawing a conclusion” and
“breaking a rule,” respectively), thus resulting in dif-
ferent cluster assignments. Finally, some words seem
to contribute only marginally to the clusters: for exam-
ple, “poems” from cluster 1 and “office’s” from cluster
2. These are the unavoidable outliers at the periphery
of the clusters. .

VI. CONCLUSION

We have described a word clustering approach based on
the latent semantic analysis paradigm first formulated
in information retrieval. One of the advantages of this
framework is that it results in a vector representation
of each word in a space of relatively modest dimen-
sion. This allows well-known clustering algorithms to
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be applied efficiently. As the name implies, the pro-
posed approach results in clusters that are semantic in
nature, by exploiting large span relationships between
words. In contrast, conventional class-based model-
ing techniques rely on short span relationships, and
therefore tend to produce syntactically-oriented clus-
ters. Thus, the two paradigms have the potential of
complementing each other. We are currently exploring
some of these interactions. ' ‘
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