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Why implement grammars?

® Practical applications:
® Machine translation (symbolic, hybrid)
® Automated customer service response
® Speech prostheses
® Hybrid Q&A systems (DeepThought)

® | anguage tutors
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Why implement grammars?

® [inguistic hypothesis testing:
® Particular analyses
® [nteraction of analyses
® Against test suites or corpora

® (Crosslinguistic testing of formalism
choices

® (Crosslinguistic testing of proposed
universals
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Bottom Line

® Pecople are better than computers at
language

e BUT: Computers are better than people at
keeping track of the details of formal
analyses of language

® Further: The precision and coverage
required by implementation keeps
theoretical work grounded in actual data.
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Resources: Delph-In

® [ KB: grammar development environment
(including parser and generator)

® PET: industrial strength parser

® [incr tsdb()]: Competence and performance
profiling laboratory (regression testing)

® Redwoods: Software for creating dynamic,
grammar-associated treebanks
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Parsing Complexity

® Depends on:
® Formalism
® Grammar
® Sentence length
® | exical ambiguity

® Best first v. exhaustive
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How tast 1s the fast parser?

Table 2: Reference data sets used in comparison and benchmarking with the LinGGO grammar.

total | word | lexical total parser | passive s
Set Agoregate | items | string | entries | results | analyses | edges @ size

| H @ e ! & i e
‘tsnlp wellformed 1574 106 13- 045 2-00 S0 273
) illformed 2770 1-5l) 11-5 1K) 1-53 39 27
o wellformed O1s% G-40 153-3 732 2-16 115 302
sl illformed | 375 | 611 149 85 231 84 205
aged” | wellformed i 8-41 231 T2 T-00 292 415
blend’ wellformed | 19110 11-13 321 LO0s al-349 1151 Sab
illformed | 142 1105 34-2 24 2033 (11 J17

. filt tasks dges Lo pac
Version Platform Test Set ],.,Er | ehas berges Lpu | Space
7o | i i i (=) | & (kb |
‘tsnlp’ 499 | 656 14 3-60 | 19016 |
' (18 i (VD

October 1996 PAGE ‘nged” | 513 | 1763 07 | 2116 | 79093

‘tsnlp’ 939 | 170 55 | 003 | 333

August 1999 | per (cheap) ‘aged’ 951 | 753 292 0-14 | 1435

| ‘hlend’ 05-5 | 3084 11410 0-65 | 105549
(Egeneratecd by [loncry tedbl )] &t Semoy=-1HHE {ZF1:358 h)

Table 6: Development of salient performance parameters (PAGE vs. PET) over three yvears,
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Resources: Delph-In

® Resource grammars: English, German,
Japanese, Norwegian, Modern Greek...

® The Grammar Matrix: Rapid-prototyping of
scaleable precision grammars

® And more: Delph-In: www.delph-in.net
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Related Work

® TRALE: Another grammar development
environment for HPSG

® ParGram: Parallel Grammar development
for multiple languages in LFG

© 2003 CSLI Publications



Grammar Matrix: Motivation

® ERG stats (5/2005)

® 140,000 lines of code (25,000 exclusive
of lexicon)

® ~3000 types
® |6+ person-years of etffort

® How much of that 1s useful in other
languages?

® How much faster can we develop the next
grammar?

10 © 2003 CSLI Publications



Grammar Matrix: Motivation

® Promote consistent semantic representations

® Recuse ‘downstream’ technology in NLU/
NLG applications

® Transfer-based MT (symbolic or
stochastic)

® (Crosslinguistic hypothesis testing

® Endangered language documentation
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Matrix: Proposed Universals

® Words and phrases combine to make larger
phrases.

® The semantics of a phrase 1s determined by
the meaning of 1its parts and how they’re put
together.

® Some rules for phrases add semantics.

® No rule can remove semantic information.
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Matrix: Proposed Universals

® Most phrases have a head daughter.

® Heads determine the types of arguments
they require, and how they combine
semantically with those arguments.

® Modifiers determine the types of heads they
modify, and how they combine semantically
with those heads.
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Matrix: Proposed Universals

® All NPs are associated semantically with a
quantifier.

® (Quantification over events 1s different from
quantification over individuals.

® Definiteness/discourse status i1s expressed 1n
the same way as distinctions between
quantifiers.
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Matrix: Modules

® Plenty of patterns recur without being
universal.

® Current work: Development of ‘modules’
representing different strategies for: word
order, sentential negation, coordination,
question formation...

® Challenges: Modules aren’t all that
‘modular’
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Example: Word order

® The present word order modules constrain:

® Order of daughters 1in head-subject and
head-complement rules

® Order of application of head-subject and
head-complement rules

® Potentially interacts with:

® (Clause type, part of speech type (of head
or dependent), finiteness, ...
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Matrix Modules

Each piece carefully designed to account
for one particular aspect ot a language...

... while interacting appropriately with other
modules.

How best to organize/maintain the various
pieces 1n such a resource?

How best to ask linguists for the
information which will guide module
choices’?
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e e i
pe=
- Language

e.2., Basque or Hawailan_Creole:

Word Order

Please indicate which pattern best describes the basic word order of your language:
Toa) SOV

) b)SVO

o) VSO0

2 d)y OSV

ey OVS

O HVOS

O g) V-final

) h) V-inital

1) free (pragmatically determined) word order

Note: Modules for V2 order (auxiliary second. all else free or finite verb second, non-finite verb clause-tinally) and differing word order between
matrix and subordinate clauses are currently under development.

Does your language have determiners (as indpendent words)? O yes Cno

It so, what 1s the order of determiners with respect to nouns? O Noun-Det C Det-Noun

Basic Lexicon

Please use full form lexical entries (not stem forms or citation forms). This form can only accept lower ascil alphanumerics (a-z, A-Z,0-9, _).

Noun |:

o Spelling:

e Predicate name (e.g., _cat_n_rel):

& Horethic noon g enacifioe Cdastarmiineet o 00

T oartianal T i cib]le
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Sentence

the cat chased the dog. FE!
5
M
MNP Ulla
N T
D M V MNP
I | N
the cat chased IZ|2I r~|J
the dog

Working with the LKB

the 0-1[1] the7ﬂ—2 [3] SPEC-HEAD
——1-2 [2] cat

cat 3-5 [7] SPEC-HEAD
chased 2-3 [4] chased
the 3-4 [5] the
dog 4-5 [&] dog
19

2-5 [B] HEAD-COMP

0-5 [9] SUB)-HEAD
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Lab: Call for Participation

® Visit the course website for lab instructions

® Software 1s available on the PCs on the
computer classroom, or tor download to
your own computer

® [’ll be checking the bulletin board
frequently!
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