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The Signature ¥ ;

top
sign  PHON list
CAT cat
phrase H-DTR s{gn
NH-DTR  sign
word
list
nelist FIRST top
REST  list
elist
cat HEAD head
SUBCAT list
head
verb
noun
phonstring
uther
walks
append/3
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The Theory 6;

» WORD PRINCIPLE:
[word | —

Ik
PHON (uther) PHON (walks)

verb
HEAD  noun

Vv HEAD
CAT . CAT HEAD  noun
[SUBCAT el:st} SUBCAT .
SUBCAT elist

» ID PRINCIPLE:

CAT SUBCAT elist

[phrase] — |H-DTR CAT suBcAT ([1])

NH-DTR CAT

» HEAD FEATURE PRINCIPLE:

CAT HEAD

|H-DTR CAT HEAD

» CONSTITUENT ORDER PRINCIPLE:
PHON

[phrase] — H-DTR PHON A append([1],[2],3])
NH-DTR PHON

[phrase] —

u}
L)
1
u
it
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The Theory 6; (completed)

» APPEND PRINCIPLE:
VIRV

append([1, 2], B]) «
(Welist) A2[list] A 21=[3]) V
(@ | E)AB(@ | @>>
ENEEE
@< A append([5], [2], [6])
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The Intended Result
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A Stranded Monster

aonn

LrhaHEAD
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Normal Form Grammars 1

We add to each HPSG grammar
> a sort hierarchy of signs which distinguishes unembedded signs from
embedded signs,

> an attribute, appropriate to each sort, which articulates the insight
that each entity in the linguistic universe has the property of
belonging to an unembedded sign,

0 a principle which requires that each entity be a component of an
unembedded sign,

0 a principle which requires the uniqueness of unembedded sign entities
in connected configurations of entities, and, finally,

0 a principle which formulates the weak extensionality of elist entities.
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Normal Form Grammars 2

Normal form extension X, of signature X ;
top EMBEDDED u_sign
sign  PHON list
CAT  cat
e_sign
e_word
e_phrase
u_sign
u_word
u_phrase
word
e_word
u_word
phrase H-DTR  e_sign
NH-DTR
e_phrase

e_sign
u_phrase
list

ézbl.nponent /2
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The Intended Model Fixed

SUBCAT

cat
Supcat 7l

Richter (University of Tiibingen)

Closer to the Truth

append =
(1,13,1), (1,5, 11), (13, 1, 1), (13, 13, 13),
(13,5, 5). (13,9, 9). (13, 11, 11),
(5,13, 5. (9, 13, 9. (11, 13, 11).
(16, 17, 16), (17, 16, 16), (17, 17, 17),
(22,23, 22, (23, 22, 22), (23, 23, 23),
(23, 26, 26), (26, 23, 26)
component =  {0,1,...,14} x {0,1,...,14} U
{15, 16, ...,20} x {15,16,...,20} U
{21,22,...,29} x {21,22,...,29}
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Direct Denotation (King 1999)

Central concern:

What does it mean for a grammar to be true of a natural language?
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lllustration of AFS (Pollard & Sag 1994)

Auther = (Bu, 0U, AU, Eu) with

_ €, PHON, PHON REST, PHON FIRST,
Pu = CAT, CAT SUBCAT, CAT HEAD '
(€, €), (PHON, PHON), (CAT, CAT),
(PHON FIRST, PHON FIRST),
(PHON REST, PHON REST),
ou = (PHON REST, CAT SUBCAT), ,
(CAT SUBCAT, PHON REST) ,
(CAT SUBCAT, CAT SUBCAT),
(CAT HEAD, CAT HEAD)
(e, u_word), (PHON, nelist),
(PHON REST, elist),
Ay = (CAT SUBCAT, elist),
(PHON FIRST, uther), (CAT, cat),
(CAT HEAD, noun)
(append, PHON, PHON REST, PHON),
§u =

s s Uy

(append, PHON REST, PHON, PHON), U (append, 71, 72, 73)| I’PHZO’N ;ESET
(append, PHON, CAT SUBCAT, PHON) ppend, M1, 72, T3 { AT SUBOAT }
(append, CAT SUBCAT, PHON, PHON) R -

T € Bu,m2 € Bu,&

U ( (component, 7wy, wo)| mj; = wp or
Tois a prefix of 7y
=} =) = B E DAl
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lllustration of AFS (Pollard & Sag 1994)

The PHON FIRST reduct of Ayiner:

Brr = {6},

orr = {(€,€)},

Apr = { (€, uther)}, and
&pr = {(component, €, €) }.

All reducts represented as graphs:

£10
. Cé wther
elise
FIRST
D137 nelist
@bur
w_word
noun
CcAT
£i4
@erther £
car
HEAD
neun @
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lllustration of MI (Pollard 1999)

Extraction of canonical representatives from exhaustive models using an
abstraction function:
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A New Proposal

» Connected configurations in interpretations

» Maximal connected configurations in interpretations
» Minimal exhaustive models
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Concluding Observations

» Merits of the framework: Meaningful discussion of subtle
philosophical distinctions
» Alternatives within one single formalism

» HPSG as framework with sophisticated theory of the modelling
structures of grammars

» Relevance for MTS in general?
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The End

Thank you!
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Extras: Encoding the Normal Form Extension

Normal form extension 6, of theory 6;:
» U-SIGN COMPONENT CONDITION:

N ( [top]— J2jcomponent (, [u_sign] ))
» UNIQUE U-SIGN CONDITION:

VI V2] (( [u-sign] N\ [2] [u-sign] ) — @)= )
» UNIQUE EmMPTY L1ST CONDITION:

V1] V2] (( [elist] A [2] [elist] ) — [I= )
» COMPONENT PRINCIPLE:

component ([T, [2)) <
Vvz < D=2V )
\VIYVE Kl ( 2 [« B8] A component([d, .))

u}
L)
1
u
it
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