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A recurrent event in almost every branch of science is the 
attempt of renowned experts from the field to look into its 
future. For the area of computational linguistics (CL) David 
Waltz, in 1982, has made the last assessment of the current state 
and future perspectives of natural language processing (NLP) 
research that I am aware of [1]. The book under review shares 
that predictive concern, ten years after. The intention behind- 
Challenges in Natural Language Processing 1 is to explore the 
future shape of CL and to outline the most significant problems 

and challenges this field will face in the current decade. The 
papers it contains reflect the discussions from a symposium on 
Future Directions in Natural Language Processing which was 
held at Bolt Beranek and Newman, Inc. (BBN), in Cambridge, 
Massachusetts, from November 29, 1989 to December 1, 19892. 
Access to this symposium was restricted to invited participants 
(people from government, industry, and academia, altogether 
thirty-six symposium attendees). Speakers were encouraged to 
present both recently completed and speculative work, and to 
focus on topics that they considered to have the most impact on 
the field in the coming (now, the current) decade. Their percep- 
tion of unsolved problems of long standing and presentation of 
new possibilities was intended as a contribution to long-range 
planning by funding agencies, research groups, academic insti- 
tutions, and others interested in CL. Except for the two contri- 
butions by the editors, which directly meet the intentions laid 
out above, the book contains an almost arbitrary collection of 
papers which could have been written on any other occasion, 
too. They cover highly specialized research topics but are 
uncommitted to in-depth deliberations concerning the future of 
CL. Therefore, I doubt that the targeted audience - even the 
domain specialists - will be focused on the field's perspectives 
after having read the published symposium contributions. In the 
strict sense, this book fails to accomplish its advisory goals. As 
a thematically entirely open collection of CL papers, it has its 
merits, nevertheless. 

The book contains ten contributions, the first one, Critical chal- 
lenges for natural language processing (by Bates, Bobrow & 
Weischedel), setting the stage for the remaining ones, and the 
last one, The future of computational linguistics (by Bates & 
Weischedel), summarizing the discussions with an attempt to 
enumerate some of the most important problems to be tackled 
and to describe what would be needed to solve them. The 
remaining eight papers cover four major areas of NLP: (1) 
building machine lexicons, considering the contributions of lex- 
icography (Atkins), computational lexicography (Boguraev), 
and linguistics (Levin); (2) semantics and knowledge represen- 
tation (Moore, Allen); (3) discourse understanding (Passon- 
neau); (4) linguistic theories of spoken language and speech 
processing (Steedman, Pierrehumbert). The absence of standard 
topics such as parsers and grammars is intentional, as the orga- 
nizers and editors of the book wanted to promote work in new 
directions for the field, such as the lexicon and speech. 

Sue Atkins' paper contains a case study of the problems 
encountered by the sloppy organization of word sense descrip- 
tions in five (machine-readable) English dictionaries (e.g., the 
notorious homonymy vs. polysemy problem). Her detailed lexi- 
cographic study provides some evidence for the apparent limits 
of transferring dictionary information designed for human use 
to lexicon information interpretable by a computer. Beth Levin 
considers a possible contribution of theoretical linguistics to the 
task of building lexical knowledge bases for NLP by concentrat- 
ing on the lexical knowledge associated with verbs of sound. 
She focuses on the description of properties shared by lexico- 
semantic variants in this class by stipulating a template lexical 
entry as its representative. Using mechanisms of property inher- 
itance as the fundamental structuring device, template entries 

1. In the meantime, a review of that book by Eduard Hovy 
also appeared in Computational Linguistics, Vol.21, 
1995, No.I, pp.120-123. 

2. A brief review of the symposium was published by 
Mark Maybury in the Summer 1990 issue of the AI Mag- 
azine, pp.12-14. 
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provide the lexicological baseline for the continuous refinement 
(sense extension) of that description through the modification of 
major sense categories (selectional restrictions, subcategoriza- 
tion patterns, etc.). Furthermore, she discusses possible contri- 
butions of the analysis of dictionaries or text corpora in order to 
provide empirical data for this differential specification task. 
Finally, Bran Boguraev rounds off the picture of lexical 
resources for NLP usage by examining the role of computa- 
tional lexicography in the (semi)automatic acquisition of lexical 
knowledge bases. Particular problems he addresses are the inci- 
dental idiosyncrasies, the incompleteness, and the inconsistency 
of lexicographic information contained in machine-readable 
dictionaries (MRDs) at all relevant linguistic levels. This might 
require global analyses across different dictionary sources and 
further complementation by automatic analyses of text corpora. 
He also surveys the computational devices at hand for analyzing 
MRDs (dictionary entry parsers, special query languages for 
lexicon data bases, and semantic acquisition procedures, etc.). 
Given insufficient lexicographic data and not-so-sophisticated 
automatic procedures, he stresses the importance of coupling 
models of lexical data extraction more closely with lexical 
semantic theories. Based on the editors' selective attitude, the 
book gives the issue of computational lexicons enormous space 
(more than one third of the book). Other resource-oriented tech- 
niques, e.g., the utilization of large corpora (plain or tagged 
texts, treebanks, etc.) and statistical techniques now widely in 
use are only mentioned in passing. 

The semantics and knowledge representation field of CL is cov- 
ered by two contributions. Robert Moore provides a logic-based 
analysis of the manner vs. fact uses of English adverbials, con- 
trasting and incorporating elements of the Davidsonian as well 
as the situation semantics specification framework. James Allen 
elaborates on the stimulating claim that (ambiguity-handling, 
expressively very rich) knowledge representation languages 
sweep away the need for a self-contained semantic level of logi- 
cal form. Allen's contribution sheds some light on the reward- 
ing topics of future research in the intersecting fields of the 
representation and resolution of ambiguity by appropriate 
extensions of knowledge representation languages. Another 
major challenge he only touches upon concerns the trade-off 
between the high expressiveness of representation languages, 
the intractability of their complete inference systems, and the 
need for reasonable restrictions leading to inferentially incom- 
plete denvates. 

The discourse understanding area is covered by the contribution 
of Rebecca Passonneau. She considers the contrastive function 
of the English definite pronoun it vs. the demonstrative pronoun 
that in different, viz. anaphoric and deictic contexts of use, and 
statistically validates her hypotheses on the basis of data occur- 
ring in realistic dialogue settings. The explanation of-theSe 
observations builds on the cognitive construct of attentional 
states within a slightly extended centering framework (based on 
the notion of the so-called local center, a more narrowly defined 
backward-looking center). 

Spoken language phenomena are treated in the final two techni- 
cal contributions. Mark Steedman proposes an extension of his 
Combinatory Categorial Grammar (CCG) approach to directly 
incorporate intonation contour information into the parsing pro- 
cess. This not only defeats the notorious spurious ambiguity 
problem associated with the formal mechanisms of CCG; more- 
over, his proposal for spoken language analysis also accounts 

for the fact that stress/pitch accent placements naturally corre- 
spond to theme/theme distinctions, so that prosodic combina- 
tory rules of an intonational CCG mirror the information 
structure of the underlying sentence. Finally, Janet Pierrehum- 
bert unfolds a linguistically founded model of prosody and into- 
nation which accounts for allophony and meaning/use patterns 
of spoken language in a theoretically motivated way. Her pro- 
posal is intended to remedy some of the principled methodolog- 
ical deficits inherent to Hidden Markov models, which up to 
now dominate the scene in today's speech recognition technol- 
ogy. 

The overall impression I had from the book I is of a considerable 
mismatch between the expectations it raises in the (program- 
matic) opening and closing chapters, and the attempts to flesh 
out a new research agenda in the more technical passages. Few 
of the topics announced in the opening and closing chapters 
(e.g., partial understanding, robustness, knowledge acquisition 
and machine learning approaches, evaluation of utility and 
effectiveness of NLP systems, self-adapting systems, combina- 
tion of stochastic and symbolic techniques) are actually worked 
out in the intervening chapters. From this viewpoint, the book 
must be blamed for a lack of significance and coherence. Many 
articles could have been written for very specialized compila- 
tions as they are extremely narrow in scope (for instance, 
Levin's study of the English verbs of sound or Moore's treat- 
ment of English adverbials, Passonneau's investigation of the 
definite pronoun it and the demonstrative pronoun that, or 
Steedman's extension of CCGs to cope with intonational infor- 
mation). These highly specialized papers also tend to focus on a 
single theory track - usually the one favored by the authors - at 
the cost of a more balanced treatment of competing or comple- 
menting approaches. Furthermore, almost no attempt is made to 
motivate why the specific topics or approaches chosen by the 
authors actually constitute a major challenge for CL, while oth- 
ers also vividly discussed in the literature do not. The fragmen- 
tation resulting from such eclectic papers, which, in this 
particular context, stand for an entire subfield, is rather irritating 
for the adequate perception of broad, methodologically as well 
as theoretically diversified fields such as semantics, discourse 
understanding or speech processing. This puts a massive burden 
on the inductive capabilities of prospective readers lacking a 
deeper knowledge of any such field who are nevertheless 
attempting to get a coherent picture of CL's  research agenda 
from this sort of incomplete and inherently biased input. What 
is also particularly stalking is the fact that in most of the contri- 
butions, answers to the challenging questions set forth at the 
symposium are interspersed at the level of alibi paragraphs, sub- 
ordinate clauses or even footnotes. 

Let me explicitly point out that these remarks do not question 
the scientific merits of any of the above-mentioned contribu- 
tions at all. Rather I felt disappointed by the authors' disinclina- 
tion to really deal with the future prospects of their subfield 
given today's theoretical and methodological wisdom, to evalu- 

1. I will leave tactical considerations, such as those raised 
in Ed Hovy's review, aside. He mentions the covert pur- 
pose of the symposium to convey the image of CL as a 
promising and prospering scientific discipline, and thus to 
attract further funding. Although this may be a reasonable 
argument for conducting an informal workshop, it is not 
one for publishing a book." 
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ate alternatives for reaching future goals by pursuing different 
lines of research, etc. I would have expected to find in each of 
the topical papers more serious attempts to survey the major 
issues, methodologies and problems currently under investiga- 
tion and to lay out the controversial ones, a summary of short- 
term, medium-term, and long-term research topics, reasoned 
annotations indicating which are the simpler and which are the 
more difficult problems, statements addressing dependencies on 
progress in other sub-areas or related fields, provocative argu- 
ments about why we should follow particular lines of research 
when different choices, at first sight, seem equally likely - in a 
word, all of the assessment criteria and careful considerations 
that usually turn up in rationally based planning scenarios. 

Although, in the meantime, we have already reached the first 
halfway mark of the prediction period envisaged by the initia- 
tors of the symposium, I will withstand the temptation to mea- 
sure out the degree of correspondence between the actual 
progress in the field and what has been previewed at that event. 
The readers of this review interested in such ratings may easily 
consult the checklist of relevant areas for work in NLP provided 
in Bates' and Weischedel's closing paper and inspect that col- 
lection of concrete research issues in order to pick up (or miss) 
their favorite items. This list is quite useful as it mentions many 
of the desiderata we felt, at that time, to constitute important 
issues in the coming years. What you will not find on this list 
are the visionary topics, the breath-taking challenges coming 
from entirely new, exciting applications or theoretical break- 
throughs - simply, the unexpected (and thus, unforeseeable?). 
But given the anticipated time frame for their predictions and 
the fair sense of realism that seems to have reached those deeply 
involved in NLP research, perhaps, most of us tend to speculate 
in a more cautious, even humble manner. 

References 
[ 1 ] Waltz, David L. (1982). The state of the art in natural-language 
understanding. In: Wendy G. Lehnert & Martin H. Ringle (Eds.), 
StrategiesforNaturalLanguageProcessing (pp. 3-32). Hillsdale, 
NJ: L. Erlbaum. 

Representing Uncertain Knowledge 

Paul Krause and Dominic Clark 
Norwell, Ma, 

Kluwer Academic Publishers Group, 1993 pp277 

Reviewed by: Richard Ferrante Gensym Corporation 
125 CambridgePark Dr. Cambridge, MA 02140 

Email: rdf@ gensym.com 

Readers looking for a thorough introduction to methods for rep- 
resenting uncertainty in AI will find this book useful. Krause 
and Clark couple a detailed account of the motivation and con- 
text for each technique with a critical eye that avoids presenting 
any approach as a panacea. This approach allows the reader to 
develop an understanding of each technique's utility while 
remaining aware of its limitations. As is appropriate in a field in 
which the particulars are rapidly changing (over 400 papers are 
published each year on this topic), the authors focus on the 
"foundations and intuitions" underlying the technique and do 

not attempt to provide up to date coverage of its latest refine- 
ments. 

The number of techniques covered is unusually broad and 
includes such less popular techniques as symbolic argumenta- 
tion. The authors maintain that even though symbolic argumen- 
tation is more concerned with decision making than with 
managing uncertainty, it deserves treatment in this book 
because the two activities are often closely connected. Achiev- 
ing balanced coverage of such a broad range of techniques is 
noteworthy and was obviously one of the authors primary goals 
in writing the book. Their own words speak best to this issue (p. 
8) "As this book will show, it is the acknowledgement of 
aspects of uncertainty other than probability (subjective or fre- 
quentistic) that has led to the development of other techniques 
for managing uncertainty in Artificial Intelligence. Conversely 
it is the relative denial of interest in these other aspects of uncer- 
tainty that has been the demarcation of Bayesian and other 
schools of uncertainty management." 

The book begins with a short introduction on the nature of 
uncertainty followed by six chapter-length discussions of vari- 
ous uncertainty techniques. The techniques covered are: 

• Bayesian probability 

• Certainty factor models as popularized by Mycin 

• Dempster-Shafer 

• Fuzzy and possibilistic logic 

• Non-monotonic logic, and 

• Argumentation. 

The final chapter is a summary of the techniques discussed, fol- 
lowed by an extensive bibliography and thorough subject and 
author indices. 

The authors wisely chose to present each technique in a separate 
chapter of "natural length;" chapters range from 16 to 52 pages. 
This makes for satisfying reading in a survey book because the 
authors maintain a reasonable pace without bogging the reader 
down in excessive detail. The attendant danger of insufficient 
detail is generally avoided, though the authors fault themselves 
for devoting insufficient time to the discussion of fuzzy logic. 
However given their goal of writing a "...wide ranging, yet 
accessible, survey..." their selected level of detail is certainly 
acceptable. 

Each chapter ends with a discussion of the knowledge engineer- 
ing and knowledge representation issues involved in the tech- 
nique's use. These discussion sections serve as useful 
summaries for later reference. As such, it is helpful that Krause 
and Clark include notable information on the technique's idio- 
syncrasies and computational characteristics, For example, they 
talk extensively about the modularity of certainty factors 
because the true semantics of certainty factors are more akin to 
measures of importance (confounding utility and uncertainty) 
than to uncertainty in isolation, while spending little, if any, 
time on modularity in other sections. 

Krause and Clark's discursive, dialectical approach enables the 
reader to understand the relationship between one technique's 
strengths and the deficiencies of another, and how the tech- 
nique's strengths and weaknesses interact with the problem 
domain. 

One of the few difficulties that I have with this book is its strong 
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