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Abstract

Although m uc h has b een said ab out parallelism

in discourse, a formal, computational theory

of parallelism structure is still outstanding. In

this pap er, w e presen t a theory whic h giv en t w o

parallel utterances predicts whic h are the par-

allel elemen ts. The theory consists of a sorted,

higher-order ab ductiv e calculus and w e sho w

that it reconciles the insigh ts of discourse the-

ories of parallelism with those of Higher-Order

Uni�cation approac hes to discourse seman tics,

thereb y pro viding a natural framew ork in whic h

to capture the e�ect of parallelism on discourse

seman tics.

1 In tro duction

Both Higher-Order Uni�cation (HOU) approac hes to

discourse seman tics

[

Dalrymple et al. , 1991; Shieb er et

al. , 1996; Garden t et al. , 1996; Garden t and Kohlhase,

1996

]

and discourse theories of parallelism

[

Hobbs, 1990;

Kehler, 1995

]

assume parallelism structuration: giv en

a pair of parallel utterances, the parallel elemen ts are

tak en as giv en.

This assumption clearly undermines the predictiv e

p o w er of a theory . If parallel elemen ts are stipulated

rather than predicted, conclusions based on parallelism

remain con tro v ersial: what w ould happ en if the parallel

elemen ts w ere others? And more crucially , what con-

strain ts can w e put on parallelism determination (when

can w e rule out a pair as not parallel?)

In this pap er, w e presen t a theory of parallelism whic h

go es one step to w ards answ ering this ob jection. Giv en

t w o utterances, the theory predicts whic h of the ele-

men ts o ccurring in these utterances are parallel to eac h

other. The prop osed theory has one additional imp or-

tan t adv an tage: it incorp orates HOU as a main comp o-

nen t of parallelism theory thereb y p ermitting an in tegra-

tion of the HOU approac h to discourse seman tics with

discourse theories of parallelism. The resulting frame-

w ork p ermits a natural mo delling of the often observ ed

e�ect of parallelism on discourse seman tics

[

Lang, 1977;

Asher, 1993

]

. W e sho w in particular that it correctly cap-

tures the in teraction of gapping with parallelism. More

generally ho w ev er, the hop e is that it pro vides an ade-

quate basis for capturing the in teraction of parallelism

with suc h discourse phenomena as ellipsis, deaccen ting,

anaphora and quan ti�cation.

W e pro ceed as follo ws. First w e presen t a sort-based

ab ductiv e calculus for parallelism and sho w that it pre-

dicts parallel elemen ts. W e then sho w ho w this ab duc-

tiv e calculus can b e com bined with HOU th us yielding an

in tegrated treatmen t of parallelism and discourse seman-

tics. W e then conclude with p oin ters to further researc h

and related w ork.

2 De�ning discourse parallelism

In linguistic theories on discourse coherence

[

Kehler,

1995

]

, ellipsis

[

Dalrymple et al. , 1991

]

(henceforth DSP)

and corrections

[

Garden t et al. , 1996

]

, the notion of par-

allelism pla ys a cen tral role. In particular, the HOU-

based approac hes presupp ose a theory of parallelism

whic h precomputes the parallel elemen ts of a pair of ut-

terances. F or instance, giv en the utterance pair Jon likes

golf. Peter do es to o , DSP's analysis of ellipsis presup-

p oses that Jon and Peter ha v e b een recognised as b eing

parallel to eac h other.

Similarly , discourse theories of parallelism also assume

parallelism structuration. According to

[

Hobbs, 1990;

Kehler, 1995

]

for instance, there is a class of discourse

relations (the r esemblanc e r elations ) whic h in v olv e the

inferring of structurally parallel prop ositions and where

argumen ts and predicates stand in one of the follo wing

con�gurations:

Relation S-En t T-En t Reqts

P arallel p ( ~ a ) p (

~

b ) a

i

; b

i

similar

Con trast p ( ~ a ) : p (

~

b ) a

i

; b

i

similar

p ( ~ a ) p (

~

b ) a

i

; b

i

con trastiv e

Exempli�cation p ( ~ a ) p (

~

b ) a

i

2 b

1

or a

i

� b

i

Generalisation p ( ~ a ) p (

~

b ) b

i

2 a

1

or b

i

� a

i



where ~ a;

~

b represen t argumen t sequences; a

i

; b

i

are an y

elemen ts of these sequences; and S- and T-En t are the

prop ositions en tailed b y the t w o (source and target) par-

allel utterances. F urthermore, en tities are tak en to b e

similar if they share some reasonably sp eci�c prop ert y

and c ontr astive if they ha v e b oth a shared and a com-

plemen tary prop ert y .

Again, the parallel elemen ts ( a

i

and b

i

) are tak en as

giv en that is, the w a y in whic h they are recognised is not

sp eci�ed. In what follo ws, w e presen t a computational

theory of parallelism whic h predicts these parallel ele-

men ts. The mo del is a simple ab ductiv e calculus whic h

captures Hobbs and Kehler's notions of parallelism and

constrast as they are giv en ab o v e. W e mak e the sim-

plifying assumptions that con trast and parallelism are

one and the same notion (w e sp eak of con trastiv e or c-

p ar al lelism ) and that the prop erties p used in determin-

ing them are restricted to sorts from a giv en, domain-

sp eci�c sort hierarc h y . Th us w e can use sorted t yp e the-

ory

[

Kohlhase, 1994

]

to mo del similarit y and con trastiv e

parallelism.

2.1 Sorted Logic

Sorts corresp ond to the basic cognitiv e concepts. Logi-

cally they can either b e seen as unary predicates or as

re�nemen ts of the t yp es. The in tuition b ehind this is

that the univ erse of ob jects of a t yp e � is sub divided in

subsets whic h are represen ted b y sorts A ; B ; : : : . Since

these can in turn b e sub divided in to subsets, the sorts

are ordered b y a partial ordering relation � in a so-called

sort hierarc h y

1

Just as in the case of t yp es, ev ery form ula has a sort,

that can b e computed from the sorts of the constan ts and

v ariables o ccurring in it. In fact, form ulae can ha v e m ul-

tiple sorts, corresp onding to the fact that the in tersection

of the sets represen ted b y their sorts can b e non-empt y .

F or this pap er w e assume a �xed �nite set of sorts for

eac h t yp e. F or the base t yp e e , w e will use the follo wing

sort hierarc h y in our examples.

Note that the in tersection of the sorts Male and Dog

is non-empt y , since the constan t S pot has b oth sorts.

If w e w an t to mak e this explicit, w e can giv e S pot the

in tersecti on sort Male & Dog . Ev en though w e as-

sume the simple sorts (i.e. the non-in tersection ones)

to b e non-empt y , the in tersection sorts can in general

b e. F or instance, the sorts Anima te and Inanima te

are disjoin t, since they are complemen tary . The exis-

tence of complemen tary sorts allo ws us to mo del the

requiremen ts for parallel elemen ts quite naturally . Tw o

form ulae A and B (of an y t yp e) are similar if they ha v e

1

F or the purp oses of this pap er, w e assume the sort hi-

erarc h y to b e giv en. F or applications, hierarc hies could b e

generated from domain represen tations in KL-ONE lik e for-

malisms commonly used in NL systems.

�

Number

Abstra ct

J on

0

sP en

Pen

Inanima te

Entity

S pot

Dog

AnimalGame

g ol f

Male Female Human

Man W oman

Anima te

Real

J on

M ar y

Figure 1: Sort hierarc h y of t yp e e

a common sort; they are con trastiv e , if they ha v e a dis-

tingui shi ng sort D , i.e. if A has sort D but B has sort

: D or vice v ersa and �nally they are c-parallel , i� they

are b oth.

F or instance J on and M ar y are parallel, since b oth are

of sort Human , but J on has sort Man , whereas M ar y

has sort W oman = : Man & Human & Female � : Man

and therefore M ar y also has the distinguishing sort

: Man . This supp orts DSP's analysis of

Jon likes golf, and Mary likes golf.

F or the higher-t yp e, the sort hierarc hies of lo w er t yp e

induce further sorts: F or an y sorts A and B of t yp es

� and � , A ! B is a functional sort of t yp e � !

� . W e call sorts that do not con tain an arro w basic

sorts . Similarly , the sort hierarc h y of lo w er t yp e induces

subsort relations: B ! C � A ! D , is en tailed b y A � B

and C � D . F urthermore, the resulting sorts can b e

further sub divided b y functional base sorts , i.e. sorts

that do not con tain an arro w, but are of functional t yp e.

F or our examples w e will use the follo wing sort hier-

arc h y of t yp e e ! e ! t

suppor t

oppose

l ik e disl ik e

Social Friendl y : Friendl y Emotional

Human ! Human ! t

Figure 2: Sort hierarc h y of t yp e e ! e ! t

2.2 Computation of parallelism

Giv en the ab o v e analysis, the relations suppor t and

oppose are c-parallel, since they ha v e b oth a common

sort ( Social ) and a distinguishing sort ( Friendl y ).

F urther, in

Jon supp orte d Clinton, but Mary opp ose d him.



parallelism theory should predict that the full �rst ut-

terance Jon supp orte d Clinton is c-parallel to the second

namely , Mary opp ose d him . Ho w ev er, the sort t do es

not ha v e subsorts that license this. Rather than divid-

ing t in to cognitiv ely unplausible sorts, w e prop ose an

ab ductiv e equalit y calculus that generates all p ossible

explanations, wh y a pair of form ulae could b e c-parallel,

based on the resp ectiv e sort hierarc hies. The calculus

manipulates t w o equalities =

s

for similarit y and =

p

for

c-parallelism. The inference rules giv en in �gure 3, giv e

the deriv ation from �gure 4 that explains the parallelism

in terms of assumed con trastivit y and similarit y of the

comp onen ts. W e ha v e put the justi�cations of the ab-

ducibles in b o xes. Note that this calculus giv es us the

AB =

p

CD

( A =

p

C ^ B =

s

D ) _ ( A =

s

C ^ B =

p

D ) _ ( A =

p

C ^ B =

p

D )

�X: A =

p

�X: B

A =

p

B

�X: A =

s

�X: B

A =

s

B

A =

p

: B

A =

s

B

A =

s

: B

A =

p

B

A : : A B : : A

j ust � s

A =

s

B

A : : A B : : : A A =

s

B

j ust � c

A =

p

B

A : : B ! C B : : B

AB : : C

A : : A

�X

B

A : : BA

Figure 3: The ab ductiv e Calculus for P arallelism

explanation that Jon supp orte d Clinton is c-parallel to

Mary opp ose d him , since Jon is c-parallel to Mary and

supp ort is c-parallel to opp ose and �nally , w e can mak e

Clinton and him similar b y binding him to Clinton .

Of course, there is a similar deriv ation that mak es

Mary and Jon similar and �nally one that mak es supp ort

and opp ose similar but Mary and Jon c-parallel. Th us

w e ha v e the problem to decide whic h of the di�eren t sets

of ab ducibles is the most plausible.

F or this it is necessary to giv e a measure function for

sets of ab ducibles. F or instance the three pairs

J on =

p

P eter J on =

p

S pot J on =

p

�

are ob viously ordered b y increasing plausibilit y . W e ob-

serv e that this plausibilit y coincides with the distance

(the length of the connecting path) from the least sorts

of the ob jects to common sort. Therefore, our approac h

is to deriv e plausibilit y v alues for ab ducibles from the

justi�cations of ab ducibles b y calculating distances in

the sort hierarc hies.

o; s : : Social

o : : Friendl y

s : : : Friendl y

m; j : : Human

m : : Female

j : : Male

c : : Male

s =

p

o

m =

p

j

c =

s

X

Male

s ( j; c ) =

p

o ( m; X

Male

)

Figure 4: Jon supp orted Clin ton, but Mary opp osed him.

3 HOU with P arallelism

In recen t approac hes to ellipsis

[

Dalrymple et al. , 1991

]

and deaccen ting

[

Garden t et al. , 1996; Garden t, 1997

]

,

b oth parallelism and higher-order uni�cation are cen tral

to the seman tic analysis. F or instance DSP analyze a

VP-ellipsis suc h as

Jon likes golf, and Mary do es to o.

as b eing represen ted b y l ( j; g ) ^ R ( m ) where R repre-

sen ts the ellipsis do es , whose seman tic v alue is then de-

termined b y solving the equation R ( j ) = l ( j; g ). The

motiv atio n for ha ving j o ccurr in the left-hand side of

the equation is that j represen ts a c-parallel elemen t.

This is where parallelism and the assumption of paral-

lelism structuration come in. On the other hand, Higher-

Order Uni�cation is also essen tial in that it is used to

solv e the equation and furthermore, it is sho wn to b e a

crucial ingredien t in attaining wide empirical co v erage

(in particular, it is sho wn to successfully accoun t for the

in teraction of ellipsis with quan ti�cation, anaphora and

parallelism).

Ho w ev er, it is w ell-kno wn that a pure form of HOU

is to o p o w erful for natural language and that a more

restricted v ersion of it namely , Higher-Order Coloured

Uni�cation (HOCU) is more adequate in that it helps

prev en t o v er-generation i.e. the prediction of linguis-

tically in v alid readings

[

Garden t and Kohlhase, 1996

]

.

T o see this, consider again the example just discussed.

Giv en the stipulated equation, HOU yields t w o v alues

for R namely , �X :l ( X ; g ) and �X :l ( j; g ), of whic h only

the �rst v alue is linguistically v alid. T o remedy this,

DSP p ostulate a Primary Occurrence Restrictio n

(POR): the term o ccurrence represen ting the elemen t

whic h is parallel to the sub ject of the elliptical utter-

ance, is a primary o ccurrence and an y solution con tain-

ing a primary o ccurrence is discarded as linguistically

in v alid. F or instance, j is a primary o ccurrence in the

equation l ( j; g ) = R ( j ), so the solution R = �X :l ( j; g ) is

in v alid.

[

Garden t and Kohlhase, 1996

]

sho w that DSP's

POR can b e expressed within HOCU b ecause it uses a

v arian t of the simply t yp ed � -calculus where sym b ol o c-

currences can b e annotated with so-called c olours and

substitutions m ust ob ey the follo wing constrain t:



F or an y colour constan t c and an y c {coloured

v ariable V

c

, a w ell{formed coloured substitu-

tion m ust assign to V

c

a c {mono c hrome term

i.e., a term whose sym b ols are c {coloured.

In this setting the POR can b e expressed b y coloring

the primary o ccurrence j with a colour p e but R with a

colour : p e . Due to the constrain t ab o v e, this in e�ect,

enforces the POR.

More generally ,

[

Garden t and Kohlhase, 1996

]

argue

that HOCU rather than HOU, should b e used for se-

man tic construction as it allo ws a natural mo delling of

the in terface b et w een seman tic construction and other

linguistic mo dules. In what follo ws, w e therefore as-

sume HOCU as the basic formalism and sho w ho w it can

b e com bined with the ab ductiv e calculus for parallelism,

thereb y pro viding an in tegrated framew ork in whic h to

handle parallelism, ellipsis and their in teraction.

3.1 Ab ductiv e Reconstruction of

P arallelism

As just men tioned, w e need a basic inference pro cedure

that is a mixture of higher-order colored uni�cation and

the sorted parallelism calculus in tro duced ab o v e. The

problem at hand is to mak e colored sorted form ulae sim-

ilar or c-parallel. F or an algorithm ARP w e build up

on a sorted v ersion of HOCU (whic h can b e obtained

b y a straigh tforw ard com bination of color tec hniques

from

[

Hutter and Kohlhase, 1995

]

with sorted meth-

o ds from

[

Kohlhase, 1994

]

) but instead of simply ha ving

equations for sorted � � -equalit y , w e also add the equa-

tions for c-parallelism and similarit y to the uni�cation

problem as sp ecial equations =

p

and =

s

.

The ARP calculates su�cien t conditions for a giv en

set of input equations b y transforming systems of equa-

tions to a normal form from whic h these can b e read

o�.

Decomp osition rules consist in those from �gure 3 with

the di�erence that the rule for abstractions transforms

equations of the form �x:A =

t

�y :B to [ c=x ] A =

t

[ c=y ] B ,

and �x:A =

t

B to [ c=x ] A =

t

B c where c is a new con-

stan t, whic h ma y not app ear in an y solution. F urther-

more, there is a rule for colored constan ts that decom-

p oses an equation c

a

=

s

c

b

in to the color equation a = b .

The v ariable elimination pro cess for colour v ariables

is v ery simple, it allo ws to transform a set E [ f A = d g

of equations to [ d = A ] E [ f A = d g , making the equation

f A = d g solv ed in the result. F or the form ula case, elim-

ination is not that simple, since w e ha v e to ensure that

j � ( x

A

) j = j � ( x

B

) j to obtain a C -substitution � . Th us

w e cannot simply transform a set E [ f x

d

= M g in to

[ M =x

d

] E [ f x

d

= M g , since this w ould (incorrectly)

solv e the equations f x

c

= f

c

; x

d

= g

d

g . The correct

v ariable elimination rule transforms E [ f x

d

= M g in to

� ( E ) [ f x

d

= M ; x

c

1

= M

1

; : : : ; x

c

n

= M

n

g , where c

i

are

all colours of the v ariable x o ccurring in M and E , the

M

i

are appropriately coloured v arian ts (same colour era-

sure) of M , and � is the C -substitution that eliminates

all o ccurrences of x from E .

Due to the presence of function v ariables, systematic

application of these rules can terminate with equations

of the form x

c

( s

1

; : : : ; s

n

) = h

d

( t

1

; : : : ; t

m

). Suc h equa-

tions can neither b e further decomp osed, since this w ould

lo ose uni�ers (if G and F are v ariables, then Ga = F b

as a solution �x:c for F and G , but f F = G; a = b g is

unsolv able), nor can the righ t hand side b e substituted

for x as in a v ariable elimination rule, since the sorts

w ould clash. The sorted, colored v arian t of Huet's clas-

sical solution to this problem is to instan tiate x

c

with a

c -mono c hrome form ula that has the righ t sort B

n

! A

(that of x

c

) and the righ t head h

d

(whic h w e assume to

ha v e sort 


m

! A ). These so-called general bindin gs

ha v e the follo wing form:

G

h

d

= �z

A

1

: : : z

A

n

:h

d

( H

1

e

1

( z ) ; : : : ; H

m

e

m

( z ))

where the H

i

are new v ariables of sort B

n

! 


i

and

the e

i

are either distinct colour v ariables (if c 2 C V ) or

e

i

= d = c (if c 2 C ). If h is one of the b ound v ariables

z

A

i

, then G

h

d

is called an imitation binding , and else, ( h

is a constan t or a free v ariable), a pro jection binding .

The general rule for 
ex/rigid equations transforms

f x

c

( s

1

; : : : ; s

n

) = h

d

( t

1

; : : : ; t

m

) g in to f x

c

( s

1

; : : : ; s

n

) =

h

d

( t

1

; : : : ; t

m

) ; x

c

= G

h

c

g , whic h in essence only �xes a

particular binding for the head v ariable x

c

. It turns out

(for details and pro ofs see

[

Hutter and Kohlhase, 1995

]

)

that these general bindings su�ce to solv e all 
ex/rigid

situations, p ossibly at the cost of creating new 
ex/rigid

situations after elimination of the v ariable x

c

and decom-

p osition of the c hanged equations (the elimination of x

c hanges x

c

( s

1

; : : : ; s

n

) to G

h

c

( s

1

; : : : ; s

n

) whic h has head

h ). This solution for pure equations has to b e adapted

to the more general similarit y and con trastivit y relations

=

s

and =

p

, where w e ha v e to pro vide further imitation

rules. In particular, for an equation X

A

a

U =

p

h V w e

ha v e to allo w imitation bindings G

k

A ; a

for X

A

a

for an y

constan t k that is con trastiv e to h and analogously for

=

s

.

3.2 Gapping and ARP

W e no w illustrate the w orkings of ARP b y the follo wing

example

Jon likes golf, and Mary to o.

where the second clause is a gapping clause in that b oth

the v erb and a complemen t are missing. This example

clearly illustrates the in teraction of parallelism with se-

man tic in terpretation: if the parallel elemen ts are Jon

and Mary , the in terpretation of the gapping clause is

Mary likes golf , but if con v ersely Jon is parallel to golf ,



then the resulting in terpretation is Jon likes golf . Al-

though the �rst reading is clearly the default, the second

can also b e obtained { in a jok e con text for instance. In

what follo ws, w e sho w that ARP predicts b oth the am-

biguit y and the di�erence in acceptabilit y b et w een the

t w o p ossible readings. Additionally , w e sho w that DSP's

a-priori lab elling of o ccurrences as primary or not pri-

mary can no w b e reduced to a more plausible constrain t

namely , the constrain t that Mary is a parallel elemen t

whic h has exactly one parallel coun terpart in the source

(or an teceden t) clause.

The analysis is as follo ws. First, w e follo w DSP and

assign the ab o v e example the represen tation

l ( j; g ) ^ R ( m )

where R stands for the missing seman tics. Ho w ev er, in

con trast to DSP , w e do not presupp ose an y kno wledge

ab out parallelism in the source utterance and determine

the meaning of R from the equation

l ( j

A

; g

: A

) =

p

R

W oman ! t

: p e

( m

p e

)

whic h only sa ys that the prop ositions expressed b y Jon

likes Mary and golf to o stand in a c-parallel relation

2

.

The rationale for the colors in this equation is that Mary

m ust b e a parallel elemen t in the target utterance. F or

Jon and golf in the source utterance, w e do not kno w

y et whic h of them will b e a parallel elemen t, but it can

b e at most one of them, whic h w e co de b y giving them

unsp eci�ed but con tradictory colors

3

. Finally , R gets the

color : p e , since it ma y not b e instan tiated with form ulae

that con tain primary material (POR).

Since the elided material in gapping constructions and

VPE ma y only cop y material from the source utterance

(and ma y not in tro duce new material) w e add the con-

strain t to ARP that =

p

and =

s

imitations ma y only b e

applied to equations, where the head is p e -colored. W e

call this the cop ying constrain t for gapping and VPE.

It ensures that whenev er t w o elemen ts are similar but

not iden tical, then they m ust b e primary , since they are

parallel.

Let us no w go through the ARP computation to see

that our analysis obtains exactly the desired readings

and to gain an insigh t of the mec hanisms emplo y ed

therein.

The initial equation is a 
ex/rigid pair, where only the

strict imitation

4

rule is applicable (there is no pro jection

2

By con trast, an extension of DSP's analysis to gapping

w ould p osit the equations l ( j; g ) = R ( j ) and l ( j; g ) = R ( g )

thereb y p ostulating b oth the parallel elemen ts, and the am-

biguit y of the gapping clause.

3

Clearly , this co ding is not general enough for the gen-

eral case, where there are more than one parallel elemen ts in

the target utterance, w e lea v e a general treatmen t to further

w ork.

4

Note the cop ying constrain t is at w ork here.

binding of sort W oman ! t ). So, w e obtain the binding

�Z :l ( H

: p e

Z )( K

: p e

Z ), where H and K are new v ariables

of sort W oman ! Human . Eliminating this equation

yields the equation

l ( j

A

; g

: A

) =

p

l ( H

: p e

m

p e

)( K

: p e

m

p e

)

whic h can b e decomp osed to the equations

H

: p e

m

p e

=

p

j

A

K

: p e

m

p e

=

p

g

: A

F or the v ariable H

: p e

in the �rst equation b oth the imi-

tation binding �Z :j

: p e

and the pro jection binding �Z :Z

are p ossible.

In the �rst case, w e ha v e the equation j

A

=

p

j

: p e

,

whic h en tails that A = : p e lea ving us with the second

equation (w e can eliminate double negations on colors)

K

: p e

m

p e

=

p

g

p e

Again w e ha v e the p ossibilit y of imitate or pro ject. Since

the imitation binding �Z :g

p e

for K

p e

leads to a color clash

in g

p e

=

p

g

: p e

, only the pro jection binding �Z :Z yields a

solution, since the resulting equation m

p e

=

p

g

p e

is v alid,

since golf and mary share the sort Real .

If, on the other hand, w e c ho ose the pro jection binding

for H

p e

, then v ariable eliminatio n yields the equation

j

A

=

p

m

p e

, whic h is v alid, since Jon and Mary share the

sort Human and whic h en tails that A = p e lea ving us

with the second equation

K

: p e

m

p e

=

p

g

: p e

Again w e ha v e the p ossibilit y of imitate or pro ject. This

time, the imitation binding �Z :g

: p e

for K

: p e

leads to the

trivialy v alid equation g

: p e

=

p

g

: p e

, while the pro jection

binding �Z :Z yields the equation m

p e

=

p

g

: p e

, whic h

m ust b e unsolv able, since the colors clash.

If w e collect the bindings, w e arriv e at the t w o solu-

tions �Z :l ( Z ; g ) and �Z :l ( j; Z ), whic h corresp ond to the

readings Mary likes golf and Jon likes Mary . Note that

since the similarit y of Jon and Mary is stronger than

that b et w een Mary and golf , the �rst reading is pre-

ferred, while the second reading ma y only b e obtained in

the con text of a jok e. Note also that the use of colours

(i.e. the constrain t that Mary has exactly one parallel

coun terpart in the source) correctly rules out the math-

ematically v alid solution �Z :l ( Z ; Z ) where Mary w ould

b e analysed as con trasting with b oth Jon and golf .

3.3 Con trolling ARP

Clearly , a naiv e implemen tation of the ARP calculus as

sk etc hed ab o v e will b e in tractable, since the set of ab-

ducibles is m uc h to o large. Ho w ev er, most ab ducibles are

v ery implausible and should not b e considered at all. As

in all implemen tations of ab ductiv e pro cesses, the searc h



for ab ducibles has to con trolled, whic h in turn calls for a

qualit y measure of ab duced equations. A standard (but

not v ery imaginati v e

5

) measure w ould b e the conceptual

distance of the sorts justifying the equation, (i.e. the

n um b er of subsorts crossed to reac h the common and

discerning sorts). In our example, the rating of m =

p

g

is 6, while that of m =

p

j is 2, justifying the claim that

the reading Mary likes golf. is more plausible than Jon

likes Mary. Since all other readings are either ruled out

b y the colors or are ev en more implausible, e.g. an A

�

implemen tatio n of ARP will only deriv e these, i� giv en

an appropriate threshold. Since the aim of this pap er is

to establish the principles of parallelism reconstruction,

w e will not pursue this here.

4 Conclusion

W e ha v e giv en a sk etc h of ho w to dev elop a computa-

tional framew ork for calculating parallelism in discourse.

This approac h is based on the HOCU v arian t of DSP's

HOU accoun t of ellipsis, but unlik e that approac h do es

not presupp ose kno wledge ab out the parallel elemen ts.

Instead, it computes them in the analysis.

P arallelism can b e seen as a�ecting the in terpretation

of the second of t w o parallel utterances in mainly t w o

w a ys: it can either constrain an anaphor to resolv e to its

source parallel coun terpart (this is the case for instance,

in the gapping example discussed ab o v e); or it can add

to its truth conditional con ten t. F or instance, in

Jon c amp aigne d har d for Clinton in 1992.

Y oung aspiring p oliticians often supp ort their

p arty's pr esidential c andidate

parallelism enforces a reading suc h that Jon is under-

sto o d to b e a young aspiring p olitician and Clinton is

understo o d to b e Jon's p arty's pr esidential c andidate .

In future w ork, w e plan to in v estigate these t w o as-

p ects in more details. As for the in teraction of paral-

lelism with binding, one imp ortan t question is whether

our prop osal preserv es DSP's insigh ts on the in teraction

of parallelism with ellipsis, anaphora and quan ti�cation.

On the other hand, to accoun t for the incremen ting ef-

fect of parallelism on seman tic in terpretation, the pro-

p osal will ha v e to co v er the discourse relations of ex-

empli�cation and generalisation. Note ho w ev er that the

prop osed in terlea ving b et w een HOU and ab ductiv e cal-

culus giv es us a handle on that problem: misma tc hes b e-

t w een seman tic structures can b e handled b y ha ving the

calculus b e extended to abstract a w a y irrelev an t struc-

tural di�erences (this w ould accoun t for instance for the

fact that in our example, a temp oral mo di�er o ccurs in

the source but not in the target) whereas sorted HOU

can b e used to infer information from the most sp eci�c

5

Clearly , a more sophisticated measure w ould include con-

cepts lik e the sp eci�cit y of the solution.

common sort (in this case, the sort of young aspiring

p oliticians ). Finally , it remains to compare our approac h

with

[

Gro v er et al. , 1994

]

where an accoun t of ellipsis is

giv en, whic h b y using �rst-order default uni�cation on

feature-structure seman tic represen tations, also predicts

whic h are the parallel elemen ts.
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