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Imtroductian.

Certain  substitutions and

abbreviations=

o Cod if

Engltizh which ares not well undersztoond vet that we would like
to undersztand bestter szo  that we mat  implement  them  in
computer natural language swstens intended for  man-tackine

communication. These include proncuns znd

words  like those below in Figure 8.1 acting
isolation and with sach other.
e Fiim is”
zhe her hers
it its itself
them their theirsz
this that these
one anes oneself
athers atl =21
any cach ~which
do . does did

ancothetr

Figure 8.1. Fronouns And Other Furction

R= well, 013 have naun phiraszes
demonstratives, hsad deletion, and Equi-HP
Bloomfisld (21 defined  substitution as a

operation.

ot her

modified

function

both in

himse
herze
they
themzelues
those
ather

SO

1)
[R3

! what

=0

Mords,

tn !:_.'
Ieletiaon.

replacemsnt



A zubs=

titute iz 2 linguistic form or grammatical
feature whickh, undetr  certain conuent ional
circumstances, replaces any one of a class of
linguistic forms. Thus, in Englizh, ths
substitute I replaces  any 2ingul ar—runber
zubstantive sxpreszsion, provided  that this
bzt ant ive E'prs=5ioﬁ denotes the speaksr  of
the utterance in which the substitute is used.

In thi

Foz=ibly be

should note

general.

.22

= papsr we will be concernsd  with  pronouns.
causs this will be the only chance we gEA, LE
the wide variety of zubstitution mechanizms  in

wamples (B.20-08,11) are from Sag [271.

Do It Anaphora : .
Jerry won’t prove that theorsem; Alice will do it

[do it=prove that theoreml

(6.3

(T B

B3I

CB.22

Sentential It Anaphora
I belisgve that she means bu=1ne 2 and wvou'd better
believe it too.

[Lit=that =zhe means businezsl

Hull Complement Rnaphora
They azked me to leawe but I refused FHI.
[PHI=to leave]

Ohnes Pronominalization
Betsyw has a3 bBlue car, and Randy has a red one.
[one=car]

Yerb Phrasze Deletion

Joan wouldn’t eat a Buarter Pounder, but Honie
would FHI. :

[PHI=zat a Quarter Founderl

l:l

STuicing
Someane has drunk my sntire six-pack of Schlitz
Light, but I don”t know whd FPHI.

[FHI=haz drunk my entire six—pack of Schliitz-Light]

Stripping
Guendolyn snorts cocaine, but PHIL rot FHIZ in
her own apartment.

[PHIl=Guendolyn ¢does?, PHIZ=snort cocainel

1]



(8,52 Gapping
Erichman

[FHI

duped
=dupesdl

Haldeman and Hixon FHI

Mitchell.

(B, 182 Conjunction Reduction
Mitchell lied to the committes and FHI was
zentenced last wear.
[FHI=Mitchel11]
(B.112 So Anaphora
Mitchell =zaid he was innocent arnd MHixon zaid
SO oo,
[zo=he wasz innocent]
To this list we can add pronomicalizations. Examples

(R, 12¥=¢E,142 are from Lees and Klima [221.
(.12 Feflexive FPronominalization
Marew s father supportsd himself.
[himzeglf=Mary = fathsr]

o
Ly

Fronominaliztion
Mary's father supportsed her.
Lher=Mary]l '
(G, 145 Eeciprocal Fronominalization

Jokn and Marw kissed esach other.
[gach other=John and
And we add <g.150

might and T8, 1&g

CH.157 Head Deletion
: Joan'= cat purrs

[PHI=cat ]l

bt

(9.152 Equi-HPF Delestion

Jokhn iz afraid of FHI cutting himself.
[PHI=Jaohn =1
Clesrlw, thiz list startz to grow  wery  larges with
addition or refinement and it is probably safe to say  that

cond o -

many wolumes be writtern ot substitution proc

without gputting it to bed., Thiz paper i3 about pronouns and
chaining of pronouns, and 3o iz much narrower in scope.  EBut
thi=s iz rot mﬁch comfort if the goals are not clsarly  in



zight. Me are jusﬁ az lost im the middle of Lake Michigan

2z we are in the middle of the Pacific Ocean if us don’t
have a horizon to steer wus by,

PaPtVDF the problem  with inwestigationzs  of anrﬁhora
today is that.there iz no horizon to steer b, Ewen though

work an  anaphora continues iR an intelligent wal, Tittle

progreszs iz being made towards & really comprehenziwve

theory, Instead we have a lot of zcattered and indepedent
results.
i Orne goal of thisz paper, besides talking about pronodns,

iz to seek out an algorithmic framework on which o build a

theoty., Rccordingly, wvarious

L

ata structures such as r1c--:]es,

C-5-H trees, and chaining table: are created for this

3]

purpase: Hopefullw, the reader will recognize these data
structures as too simplistic and will be moved to  improve
PO them. This paper i3 by no means at all a soluticn Lo
profnouns, At best it may be-a =mall compaas.in the middle

of Lake Michigan. But this is our approach.



Chagter 1. Fundamentals.
Introduction,

hotaticon and basic ideas  that

u l
m
1t
(]
".'v
-
=2
]
n

Thiz chapter
will be L=ed thﬁmgghaut thiz papsr. Hopefully, most of  the
Motation described inm this chapter iz already familiar to
the reacer, but if not, then thisz chapter =zhould be
self-contained enough to be undersztandable by a reader with

less suxperience.

Sentences.

Sentenc

m

= are numnbered and  are kept separate from the

i

text of discussion for sase of refer

L]

S gTaE -8 For example,

¥

~
s
.
-
R
—
Iy

3

from Huddlestomn [13) and is am  examples of a  EBach

-n
m
o+
[11]
*
in
w
m

ntence.

¢1.13 The bow who was  fooling her ki

W
1
g
o
—+
iy
1]

girl  who

Lrgrammat ical sentences are  prefixed with an  asterisk
and sentences of guestionable crammaticality are prefixed

with a guestion mark e C1.32 iz from Chomsky [S1.

1,2 f.
01,2 sas slegp furicusiw.

Subzcripts are wzed to indicate identity between .

il

corstitutents, meaning roughly that they mean the sans thing

ferept. More properly, we maw think of

m

e

m

o denote the sam

constitusnts hawving the zame subscript 23 being  chained



Eelow, o1l.42 and (1.5 ar

Some studentsl think thew

e,

Flmonme CHT

studentz] think

than some students]l are.

—

Somet i format i

L =

beginning or =nd o 2. Thi

zometimes  used az  an alternati

identifuing constitusnts.

1,70 from REobertsz

Bloom

Mw  uncl has

[EA- 4 o

brother has, although it
1,72 Men are mortal. [R1TD men
(1.8 Men are waiting.
{1.52 [B=eing a picture  of

=
L

Smith.

gletion site indicated bw

i from Fockett (1273,

the frezh
[PHI=candw]

1

1,182 I Tike

FHI.

candy

Deletion from

arizing

Equi-HP Ielestion z=imil

paper,. Flthough thers ares many

zites with distinct  properties, we

Tk diztinctiaon in thi

[H]

paper.

The symbol = iz usesd bhetween
that they, are squivalent, uwhile th

betuwesh

Eelow, <1.110-<1.143 are from Ross [

=

I

[xlg]

e

1dden
was

are
[Some men are waitingl
John Smithl

a PHI.

ar

different

(2 La]

=

to indicate that thew are not

from Bresman [21.

are amarter than theyl

studentsl ar

m

Smart e

in bracket=s &t the
same notation iz also

.o

subscripts

iz from Eresnan [31],
51 and (1.3 iz from

a S but his
lame. fit=camesll

mortall

camesl,

That ‘s John

Examples (1.182

etter  than ths =stale
transformations like
to pronouns in this

Linmds of dslstion

n't  pay attention Lo

zentences to indicats
svmbol  OF i=  wsed

equivalent .



1.1ty I¥ John can, he will do it.

£1.12) If he can, John will do it.

21,13y John will do it if he can. <3

C1.142 He will do it if John can.

Houn Phraszes.

Ruantified rnoun phrasesz  are noun phrases modifisd by
gquantifisrs. amples  (1.15>-{1.122  ar quantified rfnoun
phrases.

(1.152 211 female astronauts

C1.182 at leaszt 18 sexual peruerts

(1.17) manw notorious criminals

{1.128) nearly a dozen Unicorns

Genitives are possessiwve  hnoun  phrases. Examples
£1.1302-01,22) are genitiwves.

(1.197 Uncle Iggy’=s

{1,282 iyt cobra’s

{1.217 the Hazi war criminal’s

€1.22) the alien creaturss’

A noun phr aze can be gensric, specific, or nonspecific,
indicated respectivelw by (1.233-01.23) from Kuno [161.

1,232 A cat is a malicious animal. [gernericl

1,243 I hawve a cat at home, but I hate it. [specificd

£1.25> I want to get a cat for muself. [honspecificl

A plural noun phrase can be collective or distributive.
Examples £1,26>=-(1.23>» are from Fauconnier [7]1.

¢1.263 The men gathered.  [collegtiveld

£1.273 The men taook off their hats. [diztributiuesl

€1.29) The men carried the couch., [ambiguous]

Sentence £1.29) iz ambiguous because it can mean sither

1.382 or ©1.31).
¢1.3282 Each man of the men carried the couch.
(1.312 The team of carrisd the couch.

men



Smith [38) has also noticed thiz diztinction, This
explains why (1,.322-01,33) below are ambiguous.
¢1.323 John  and  Mary  bought the new  book by John
Steinbeck.
(1.33» Bricks and stones make strong walls.
£1.34y George and Marmadukes have dogs.
$1.3537 Gerry likes ice cream and cake.

Fronouns,

g, mwself

UOUr S, it, h=r, h

its, hsrs

Flural pronouns are g

1.

N
fux]

t

wold,  woursesl

Cthemseluwes, theirs

their,

-

Fronouns with femals

Fronouns  are croszs-classified b person, plural,
gender,  animates, reflexive, attributiuve y and
predicative possessive features among others.

i First person pronouns are given in (1.38).

1,36 I, me, muself, my, mine

Second pesrzon pronouns are giwven in (1.372.

C1.372 you, vourseld, vourselwes, wvour, YoUurs

Third person pronouns are given in (1,3

¢1.383 she, he, it, they, her, him, them, hersslf,
himzslf, itzelf, themselwes, his, its, their, hersz, thesirs

Singular pronouns are given in (1,33,

s Wy, mines, wou, uvourself,  your,
im, hersslf, himsslf, itsslf, his,

iven in t1,.482.

Vs, LIDLAE LAOLAE S they, them,

gender are given in (1.41).



..1;3_.

1 a1

m

EL-A N

_—
-+

-
-

Fromouns with males gender are giuven in

C1.42) he

y him, himeel?, his

Animate pronouns are giwven in (1,430,

Cl.42y I, me, myself, mins, wou, voursslf,

cl.420.

»
your, wours, - s=he, he, thew, her, him, herzelf, hinzzlf,
themsel@ea, hi=s, phein, hers, theirs

Inanimate pronouns ares given im (1.44),

1,442 it, they, them, itszelf, themzelwves, its, theirs

Feflexiwve

m

C1.45) myself, wours

itzself, themsslvues

Attributive

Clo480 my, wour,

Fredicative

possessi
C1.472 min
Be

id the

1]
g
It

Pronoun

pronouns and-reciprocal p

in <l.42),

(1.48) one, ones

=1f,
Reciprocal pronouns

C1.490

cach o

another’s

Featuresz,

We usz three kinds

=

pranouns are

Jiven in

elf, wours

elues,

pronouns are given in K

s hiz, its, their

ve pranouns are giwven in (1.47,

herz, his, its, thsirs

= giwen abowe, we also hawve anes
PORoOUnE. Ones pronouns ars  given
ane”’ =

are given im (1.4%90.,

one  another, each other’s, one
of features  in thiz  paper.

The



_11_

sembal  +  indicates presence of a feature. The swumbol -

indicates absence of & feature. FAnd the svmbaol ? indicates

that the presence or absence of a feature iz sither
urspecified or rnot applicable. In the comimg chapters, we
will speak of  agresment of features., A 7 featurs Agress

with amy other featurs.  The anly time two featurez do mot

agres 15 when we are comparing a + and a - feature. Uzing =
to indicate agresment and <F to indicate nornagresmnent, W
hawe Figure 1,58,

+ = + + = 7 + < - -

? o= 4+ A ? = -

- 4 o+ - = 7 - = -

Figure 1.58. Agrecsment  And  Honagreement Betuween

[n]

oty drawn schematical 1y it

Sentence parse trees are

=
-
)
b
g
m
[}
vy
3
]
]
I

thiz paper as sxtra detail iz WRReCes s ar,

shows more  or lezs  represeint the surfacs structurs o

f &
szentence.  Clauze dominating nodes are labeslled § and clause
conjoining nodez are labelled . In this paper, genitives
and adjectiuves are not treated as arizing  from

Stransfomations, but a3z accuring in the base cComponent .,

Eelow, sxampls (1.51) Ci= from Huddleston [131 and  example



12
=

1,92 iz from Grosua [3].

{1.531% The mam who lives next deooar zaid that he  would
moz ey lawrn,

the man S =aid that S

S T—

who liwves next door bre would mow my 1 awn

L)

ister, but no one will
krnows it

but 5 and 5
no one will © zhe krhiows it

ever seduce
Jack s PHI

Adverbial clawzez are « aduwerb.

4

S0omE

1]

ot

xamples are (1.332-01.5372 below.
t1.532  after Fido made a messz on the carpest
(1.54» befaore George kisses Bet
C(1.35» =ince John is an asshole
(1.5 until Cathy behaves herseslf
(1.372 although Lile flunked all

Clauses complémentized with that  are  that claus

f} i
1]

—

32 iz a that c

-

Example o1 ause.

¢1.52» that Snoopy iz a cat

Clauses modifisd by the for-to transformation  are



-13-

infinitiwve clauszes,

1.5%2  for Euth to DD E S

modified by

are genitive clauses., Example [
t1.88% Marwe’s kisszsing EBob
Clauses modifisd buw

Tranzformation and which

iz an infinitive clause.
zzive~ing trans{ormation

HH-Front ing

i

b

=

it

a genitive olaw:

U)
m

rot the Guestion

modify noun phrases are  relative

clawses, Examplez (1.512-¢1,585) are relative clauses.

C1.81)  who ate fiwve hamburgers

C1.822  that has a leakw faucet

(1.632  which doszn’t run

t1.842 whom he gave it to

C1.85)  whoze life is=n’t worth a postage stamp

Clausez uwithout embedded subordinate clauszes are
csimpleaxes. In exanple (1,868 from Roszs[Z&1, the simplexs
are (1.873-01.892, In example (1.7, from Huddleston [131,
the simﬁ1ex5 are (1.7132-C1.733. In example (1.742, from

Huddlezton, the zimplexs are

1.7

-
é

|

p]

-
v

y.
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1.6

i}

Y Rea
C

1
O=zcatr,

(]

0}

/E‘Qi turb scar

FHI =z realizing that I

=
]

was unpopular

PHI precsdes he
PHI commands he
FHI precedss Uscar
Oscar commands PHI
Nscar commands he

3 5 didn‘t disturb 0Osc
% "PHI*s realizing that S
Y  he was unpopular

o0 3

o
T O T

izing that hs was wnpopular didn’t

dizturb

{1.78) My neighbor who is preghant zaid that she was

very happy.

Pix]

my teighbor & said that =

- £
who 1= preghant zhe was wery happy

neighbor precedss she

neighbor commands she

~

e

my neighbor zaid that b
who 1S pregrnant
zhe was wvery happy

-
.

— -
e e

-
LV SO o
ot

Ea
ot



C1.74> The pilot who shot at it hit the Mig that chazed
hiim.,
o "
. the pilot S hit the Mig S
“who shot at it that chased him
the pilot precedess him it precedes the Mig
the pilot commands h1m the Mig commands it
C1.F5Y  the pilot hit the Mig
t1.783  who shot at it
t1.772 that chased him
Preceds and Command.
The precede and command relations, first described by
Langacker [1%1, are defined below in (1.78> and, £1.79).
£1.782 Precede Relation
A node R precedez ancther node B OIF
- €a) neither A nor B dominates the other, and
(bY A occcurs before B (in an inordse traverzald
C1.7¥9) Command Relation
A rode A commands another node BOiE
{a) nezither A mor B dominates the other, and
(b)Y the S-node that most immediately dominates
A alzo dominates B
Arother relation that  will be uzeful iz the =eparate
relation detfined below in (1.385.,
C1.28% Separate Relation
A node A i3 zeparate from ancther node B9
Ca) neither A nor B dum1nut:5 the other, arnd
Ch) the lowest rnode in the trese dominating A
and B 15 & C-node.
We will see that preceds, command, and separate  are
uzeful in dete rm1ﬂ1hg wher pronominalization iz or  is3n7%



possible,

In esxampls (1.813, A precedss By H commands B, and B

commatids A. We don‘t have A precedes A, E precedez A, F
precedez B, A commands A, or B commands E

A precesdes b
commands F

A
E commarnds H

In ¢1.82%, A precedez B, A iz separate from F, and B is

zgparate from A.. In (1.33), A precedes B and R commands  B.
In ¢1.84>, A precedes B and B commands HA. In ¢1.&85», AR

precedsz B, A iz separate from B, and B iz separate from H.

-
(]
m
(143
(1]
=

A al3
A iz separate from B
A precedez B



_1?_.

camples C1,.862-¢1,89) are from Langacker,

2883 The moszquita which bit Algernocrn was killed by
Rim, Chim=Algsrnonl

-

=

_4f’”gfd,ﬂﬂ,,fﬂ\\\‘\\\\N“\~

the mozquito S was killed by b

which bit Algernon

Rlgernon precedss himn
him precedes Algernon



-1a-

oo
—
.
ol
=4
S’

The mosguito  which bBit him was killed
Algernon. [him=HAlgsrnonl

A,——""””fé—hoE\\\\““~——~—

the mosquito 5 was

rra—

illed by Algernon

Iy

~Nry

which bBit him

him precedss A
=

gQErnon
Algernan precedes

1
dez him

gernon killed the mosquito  which bit
im=Algsrnconl

>?

Algernon killed the mosquito S

which bBit him

Algernon precedes him
him commands Algsrnon

(1.292 Algernon killed the mosquito  which  bBit
Chim=A1gernconl

He killed the mosgquito £

which bit Algsrnon

he precedes Algernon
RI1gernon commands he

i

The prec

(L

de and command rule, eszsentially as stated

Langacker, i3 giwven in (1.%98) beslow.

b

Frim.

Fim.






























































































































































































































































































































































































































