Semantic Roles and Diatheses for Functional DiscoursesPlan

Alexander Dikovsky' Boris Smilga$

Abstract. In this paper, we elaborate the notion of semantic diathesés in the formal language of discourse
plans proposed and described in [DikO3a, Dik03b]. The modederstanding of diathesis builds on the pioneer
work of Mel'€uk and Xolodovt [MX70] who formalized it as mapping between the set of seiimand the set

of deep-syntactic actants of a given lexeme. Recently, &adu[Pad97, Pad02] has linked diathesis to commu-
nicative structure. We mainly follow her account, howewdith the following important differences: a) instead
of unstructured taxonomic characterics, we use more eddaemantic typing with inheritance; b) rather than
relying on lexical definitions, we establish basic semantties based on a small set of cognitively grounded proto-
situations; c) a different system of communicative rankssisd; d) which is the most important, in our approach,
semantic diatheses are a means of semantic and discounsénglaather than a means of lexical derivation.

CeMaHTH4YeCKHE POJM U AUATe3bl 1 (QYHKINOHAJbHBIX THCKYPCUBHBIX IJIAHOB. B Hacrosimeit
CTaThe MBI YTOYHIECM TOHATHE CEMaHTHUYCCKOM MUaTe3bl, KaK OHO HCIIONB3yeTCs B (POPMAIBHOM SI3BIKE THCKYP-
CHBHBIX IUIaHOB, mpeyiaraeMoM B paborax [Dik03a, Dik03b]. CoBpeMeHHOE MOHUMaHHE AMATE3BI BOCXOAUT K
HOBaTOpCKOi pabore Menpuyka u XosnomoBuua [MX70], koTopbie (pOpMaIbHO ONMPEACIHIN AUATE3y KaK COOT-
BETCTBHE MCKAY CEMAaHTHYCCKHUMHU W TIIyOMHHO-CHHTAKCHYCCKUMHU aKTaHTaMH JAaHHOH JeKceMbl. B HemaBHUX
pabotax Ilamyqesoii [Pad97, Pad02] BBOogUTCS MOHATHE CEMAaHTHYECKOW MUATE3BI, OMpEACIIEMOE B TCPMUHAX
KOMMYHUKATUBHBIX PAaHTOB. MBI IpUMEHSEM BeCbMa ONM3KUI MOAXOM, HO CO CICAYIOIIMMH MPHHIUITAATEHBI-
MH OTJIUYUSAMHU: ) CJIa00 CTPYKTYPHUPOBAHHBIE TAKCOHOMHYECKHUE XaPaKTEPUCTHKH 3aMEHSIOTCs OoJiee THOKOH
U TOYHOU CHUCTEMOW CEMaHTHUYECKHX THUIIOB C OTHOIICHHEM HACJIENOBaHUS;, b) OCHOBHBIE CEMaHTUYECKUE POJIH
OTIPEICTISIOTCSL HE Ha OCHOBE JIEKCUKOTpapueCKUX TOJKOBAHMM, a UCXOJs M3 HEOONBIIOro Habopa KOTHUTUBHO
0OYCIIOBIICHHBIX TPOTO-CUTYAIHIA; C) MPUMCHSICTCS WHas CHCTeMa KOMMYHHKATHBHBIX paHroB; d) 4To BakHee
BCETr0, B HAaIlleM IMOAXOAE CEMAaHTHYCCKUE IHMATe3bl SBISIOTCS CPEACTBOM CEMAaHTHYECKOTO M ITUCKYPCHBHOTO
IJIAHUPOBAHHUSA, & HE CPEJICTBOM JIEKCUUECKOH JeprBaIliu.

1 Semantictypesand compositionality

DiscouRsE pLANSdescribed in [Dik03a, Dik03b] represent the course of eeenteptualization by a
speaker. They arunctionalin the following sense. Plans aterms i. e. tree-like functional composi-
tional structuresAll elementsgemantem@®f these structures, with the only exception of specialtgmp
primitives (zero values, empty lists) have arguments aaduarctions. Ordered naturally top to bottom,
left to right, the nodes of a plan form the plasisquence of points

Semantemes have functional types, defined from primitigegyof which there are foimitial basic
types n (nominators, i. e. ‘things’ in the most general sensé¢¥ententiators, i. e. ‘actions’, ‘processes’,
‘events’, ‘facts’, etc.)q (qualifiers, ‘meanings qualifying nominators’), andcircumscriptors, ‘mean-
ings qualifying sententiators and qualifiers’). Basic tyjpee extended by their specific instances. Thus
the complete set of basic types is partially ordered undesplecific / generic relatior. For instance,
in 83 we will see the following typesa, < n (animated nominator, e. *hearer®=%, {serpenta}),
Dmass < 10 (Mass nominator, e. g TV mas Y, (milkPm2=}), qgnt—mass < dqnt < q (quantifier of
mass nominators, e. gmuchflart-mass¥) s .. < s, Spercep < Seff < S (Situations of attribution,
direct perception and effect, e. gbe, =t~ ), {kiss’f ), {watctfrereery). These basic types are sim-
ilar to the conventional classes of semantic compatib{lify soCetaemostof [Apr74], T-categoryof
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[Pad97, Pad98], semantic classf [Mel04a]). The difference is that the basic types of digse plans
obey strict compositionality rules (see below).

Every basic type: has a correspondingptional versionu(®) signifying optional arguments of this
type. In addition, circumscriptor and qualifier types hétezative versionsu®) (zero or more ob-
jects of typeu). Together, basic, optional and iterative types congtitiie set ofprimitive types.
Finally, the primitive types serve to form compléxnctional types(u; ...ux — v) (uy...ux and
v being respectively the argument and value types). Fornostathe situatior{pour ou) has the

type (c<w>nan§glnnctr — s), wherenﬁ)ﬁn < Nmass < N is the optional liquid matter nominator and
netr < 1 is the container nominator type.

Compositionality is restricted by the condition that a dabpwith the value of type; may be
substituted in another plan of tygei;a — v) in the place of the argument of type, to obtain a
composite plan of typéa — v), only if u; = ta oru; = t(zo), and eithet; = t5 or ty is a case oty
(denotedt; < t3). In classical lexicographical terms, this means that thescof semantic compatibility
of uy is a superclass of that of, or thatu; is optionalt;.

2 Rolesof situation actants

We distinguish traditionally two basic classes of semaetemituationsandmonads A situation is a
function, with one or more arguments, callactantsand identified by thei{semantic) rolegdifferent
arguments of the same situation have different roles). mnts without roles are callaifcumstantials
(cf. 82.3), and semantemes without actants are called nsoriddst verbs express situation¥ohrsg;
gavethe letteg; to Fredpst; Fr. Il ss; mepg; dérangepar son chants /He disturbs me by his singirig
By contrast, most names, adjectives and adverbs do notsxpitiations, so that their meanings are
represented by monads. The most generic typaf a circumstantialC' of a situationS is uniquely
determined by the value typegs; of S. Nominator-value semantemetss(= n) have qualifier-type
circumstantials (i.etc = q). For all other types of semantemes, circumstantials aceiriscriptors
(tc = ¢). Grouping the circumstantials of a semante$nato a list, we obtain its generic circumstantial
argument of the corresponding iterative typg*) for n-semantemes angd“) for semantemes of other
value types. For instance, the generic type of verbal $itastis (c(“’)ﬁ — s), wherei represents the
sequence of actant types of a situation.

A situation is specified by itgrofile, which includes the situation functor, the argument typles,
situation value type and the role of each actant. Thus, th#iadal feature provided by our account is
that actants may be decorated by optional tyw@sand in this way obtain the status of optional actants.

E. g., the situationgiveanddérangerhave the profiles<<give (SBJna, OBJ", RCP“a)Scaus—mov >> and

<<déranger(SBJ“, OBJ"a, Insn” )Seﬂ> . Given such a profile, one can easily reconstruct the complet

functional type of the situation. For instance, the congptgpe of{give) is (c(“) np,nn, — scaus,mov)
(Scaus—mov < Seff IS the type of ‘caused movement' situatiors) stands for a possibly empty list of
circumscriptors: circumstantial arguments¢@fivey).

A formal definition of discourse plans does not require amfipinary definition of roles, types and
situation actants, which can be designatedrsignature elements. However, to develop these structures
in practice, one must dispose lifguistic criteria for assigning particular roles and types to situation
arguments and ultimately to decide, for a given situatiomatits arguments are, and which among them
are actants. Since the 1970s, these criteria are in theroahligely debates (see [Mel0O4a, Mel04b]
for details). Essentially, there are two different apptaes; both originating from the pioneer works of
Fillmore [Fil68, Fil77] on Case Grammar, and of Gruber [GL16T he onefunctional syntacti@pproach
tries to deduce actants and their roles from the universaiase/adposition marking of surface-syntactic
verb arguments. The othdexicographicapproach (cf. [Apr74, MelO4a)) derives the actants andsrole
from syntactic government patterns and from lexicograplefinitions. The main drawback of the first
approach is its inherent incompleteness. The second suffam the absence of a minimal common



base of lexicographic definitions (whence the overwhelnaimgndance and ambiguity of roles proposed
by different authors). Below, we outline a different way fgpeoach this problem: one founded on a
cognitive hypothesis consistent with both of these appresc

We suppose that semantic roles originate from the profilesewéral cognitively grounded proto-
situations (see 82.2). In addition, roles may be assigneal result of applying diathetic shifts (83).
Meanwhile, to define diatheses and diathetic shifts, we seate more notions.

2.1  Communicativeranks

Two main instruments of event conceptualization are (1pshm semantemes from the dictionary to ref-
erence an event and its participants and (2) assigning &aksps point of view on the relative salience of
participants COMMUNICATIVE STRUCTURE). Concerning communicative structure, we mainly follow
the account of [Pad97, Pad02], but with significant alteratidue to the data and discussion in [Lam94].
The minimal communicative structure in a plan, which we dommunicative groypcoincides with

a situation, and consists of its functor aalll arguments (not exclusively actants). Each element of a
communicative group is assigneccammunicative rank We distinguish tworHEMATIC ranks: topic
continuationandimplied and threeRHEMATIC ranks:focus backgroundandperiphery

Topic continuation (denotedf). Assigned to the member of the communicative group to wthiehnew (rhe-
matic) information will be relativized. It corresponds toreferent initialized or previously evoked in the
discourse context, which becomes, in the current plan pthiatmain entity under consideration. E. §hose
girls, they: giggle when they see me

Implied (O). Assigned to a member of a communicative group if its refeieembedded and extremely salient
due to deixis, anaphora, etc. (often it is elided in the s@fiorm). E. g.:Remember Mark?= Do yow
remember MarkP

Focus (®). Assigned to the member of a group which conveys the new gpssed to given or presupposed)
information (cf. [Lam94, §2.3 and esp. §5.1]). See examplewk.

Background (&). Assigned to those members of a group which convey othéinpet information (and so cannot
be dismissed). E. gl; touched the stigk against the fengs.

Periphery (8). Assigned to the members of a group which become non-salighshould be dismissed. E. g. in
the answer tdo you sell your car? — I'm sorry, it's already been bougtite figure of the buyer obtains the
ranke.

Rank assignments obey certain constraints:

1. At least one group member should obtain a rhematic rankgretmust be some new information in the
utterance);

2. there should be exactly one focused member

3. the semanteme functor may obtain o@lys or O;

4. no more than one member may have the r'Eu(\ikIthough there may be multip{@s).

2.2 Proto-situationsand proto-roles

We believe that there is a small baser&fOTO-SITUATIONS stemming from cognitive origins. Every
concrete situation obtains its profile through projectiariocone proto-situation (or more, in complex
cases). Through this projection, the situation inherits ¢bgnitive construal and thus the roles of its
proto-situation (this inheritance is denoted the same gdpiasemantic typesx). It is not our goal in
this short paper to elaborate such a base, or to found itsleteness. We just illustrate the principle by
a representative sample of proto-situations whose cegmitture is rather evident.

All proto-situations in the sample have a selected actaittiwib the cognitiveFIGURE. Its semantic
proto-role is ®J. The situation functor and the other actants constitutesth@UuND.

!We do not discuss here the case of presentational constaatiassified in [Lam94, §5.2.4] as communicative groups
with neutralized focus.



Focalized predication, with the ground consisting only of the functor{ functor(SBJ®)%t<4». E. g. Shesg;
cheered up.

Attribution is one in which the onlgroundactant is some attribute of8S assigned by the situation. The role
of this actant is B's (definien}, and may have any type of nominator attribufgunctor(SBJ™, DFS™u)Satt™y
(ny: a nominator attribute type). E. &hesg; is busyes; Rus.Ongg; stal vraconpes /He.NOM became
doctoriNsSTR/.

Movement, representing any evolution. It has three optiagralundactants whose roles arer@s (origin, initial
point), PrH (path), and BT (destination, final point)<<functor(SBJ“, ORIG“(U), PTH“(O), DST“(O))S“‘°">>

(at least one of these optional actants must be present) Rtisy_odkasg ; otCalila ot pristanpg, g / BoatNOM
unberthed from pieGEN/; This fabricsg; clings to the bodys.

Effect, representing a dynamic cognitive state, in which an adtiveeis applied to a passivendergoer possibly
with the help of amediator(instrumen}. This proto-situation has two versions:
Nominative: <<functor(SBJ“, INS“(U), OBJ“(U))snef>>, in which theforce is represented by thesS role
actant and theindergoeris represented by the €3 actant. E. gWilhelm Telkg; shot Gessneig; with an
arrowys; The stagg; sprouted horngg.
Ergative: << functor(AGTnS’), |Nsn(°), sBJn)Seef>>, in which theforceis represented by the actant with the
role AGT of the animated nominator type and tnedergoeiis represented by thesS actant. The examples of
this kind are at best rare in Russian and English, but abumdangative languages, e. g. AlutQutkinn;aqu-
nakagr y-akmi.l-lin utb-?utsg; /QutkinnjaqUERG+SG REStakeRES+3SG.P clubNoM+sG = Qutkinjnjaqu
took a cluly [KKMOO, p. 253].

Some simple projections are ‘metaphorical extensions'rofgpsituations. E. g. situations of direct
perception are (in many languages) a species of effect; dhmal situation of possession in English
(X sey has Y og,) is a species of effect, while in Russian X -ay oc jest’ Y sg;, /at X.GENis Y.NOM/)
it is a species of stative location (see below); the Englisheffactive constructiorgive Xog; to Ypst,
etc.) is a species of (caused) movement, while the Japaness arguably a species of (caused) stative
location (X oc Ni Yo, 0 kudasary /X LOC/DAT Y Acc give HON/). The above basis of proto-situations
is probably incomplete. For two extremely important classésituations the question remains open
whether they are basic proto-situations or just their ddive abstract situations:

Modal / phasal situations (smph. @ tentative species @f,er): {functor(SBa*, OBV s)smen’% OBV % oeyis
thegoal, or objectiveof the situation, ands is a ‘deverbal noun’ type, specialized in Englishiby¢ (infini-
tive). E. g.1 sg; must{help yoy ogy; Shess; began to wondesg, ; Theysg; managed tdget through ogy -

-

Stativelocation (sjoc, @ tentative species @fitr): {functor(SBI®, Loc™)sey. Loc < DFsis thelocusof
the situation and has the typg (nominator of place)itsg; happened in Parisyc / yesterdayyp <1 oc; Jap.
{Takusan no o-tergsg; ga Nikk @g¢ ni arimasu./Many GEN templeNoM Nikko Loc is = Nikko has many
templey.

Many concrete situations are projected onto more than omi®-gituation. A rather characteristic
example of this kind of situations is the Russian vpdpast’ /hit/, which superposes movement onto
effect: Wil'gel'm Tell' popal streloj iz arbaleta pémo wiabloko /Wilhelm Tell.NOM hit arrowINSTR
out-of crosshovaEN directly into appleacc/:2

é ¢ ¢ popast’seﬂ‘+mov

: SBJ L INS ¢ DsT
. . : Smov
. SBJ . ORIG ' DsT
PY Py Seff

* SBJ " INS

The above projection superposes proto-situations whilpping $J onto $BJ. This, however,
should not always be the case. There is an extremely broad ofcausativesituations, where the

2The emergence, in Finnish, of a similar, albeit much moréesyatic pattern of construal superposition is observetién t
article [KLO4].



undergoer of an effect proto-situation is mapped onto thgest of another proto-situation: modal /
phasal (e. g. Rusn zastavil mera ujti /HeNom forced |ACC goINF/, cf. la dolZen ujti/l.AcC must
go.NF/), attribution (PolIBM mianowat go dyrektoreriiBM.NOM appointed he&cc directoriINSTR/,

cf. On je dyrektorenyHe NOM is directorINSTR/), stative location|(put the book on the sheltf. The
book is on the she)f As to caused movement and caused effect, they are besplifiethby the case

of English dative alternatiorEve gave the apple to Adavs. Eve gave Adam the appl&he difference
between these two sentences is somewhat subtle and canské/ldescribed as follows (cf. [But04, p.
100] and references cited therein): in the former senteBee,causes the apple to change hands and
pass toAdam, while in the latter she causes Adanhtawvethe apple. Therefore, the first case is that of
caused movemerdnd the second case is thatalused effect

| l | givedat Scaus—mov | | | givezn Scaus—eff
:SBI : 0By : Rcp :SBY : 0By : AOBJ
; ¢ : Seff é é . Seff
* SBJ : OBJ : * SBJ : OBJ
l' l' Sben <Smov 'I 'I Sposs <Seff
* SBJ * RcP< DsT * SBJ * OBJ

2.3 Circumstantialsvs. actants

Whereas the profile of a given situatidhentirely defines the logical meaning of every actanhof .S
through X'’s role, the only semantic information in the profile regagicircumstantials is their generic
type. It is only in the course of planning that circumstasti@ceive their logical meaning. The formal
markers which identify these meanings and which plans assigircumstantials are calledtributes In
addition to this, another fundamental difference is thatdigical semanticsem [ X ] of an actantX is an
argument of the functiorem [S] representing the logical semantics of the situaSorOn the contrary,
the logical semanticsermn [C'] of a circumstantial’ of .S is ahigher-order function applied teem [S].
Due to lack of space, we limit ourselves to the following shtextample. Discourse plans express the
noun phrasgour intellectwith the monad{intellect*mass’ whoseappurtenancattribute Appurt(™—®
has the valug*hearer®=%. The logical meaning of this attribute is the result of apmiythe meaning of
the preposition{ofy to sem [intellec] and sem [*hearerq: sem [intellect(Appurt™~9) (*hearer?))]

= sem [of] (sem [intellect] , sem [*hearer*]). More generally:

sem [X(q(w)ﬂn) (Appurt(nﬁq) (Y<q(w)ﬂn)))] = sem [Of] (sem [X], sem [Y])

More precisely:
sem [AX(q(w)_’n)Y(q(m_’“).X (Appurt(n_’Q) (Y))] =
AX @@ =)y (@@=n) gop [of] (=Y (sem [X]®, sem [V]©)

3 Diatheses and diathetic shifts

Technically, our notion of semantic diathesis is very clus¢hat of [Pad97, Pad02]. The difference
stems from the role diatheses play in discourse planningy specify the intended change in commu-
nicative ranks with respect to the prototypical rank asgigmt in the dictionanand possibly a new value
type. Theprototypicalassignment is as follows: thematic ranks are assigned orfg 1, ® is assigned

to the rightmost argument (in the order of plan points) wh&chot otherwise assigned a thematic rank
(or to the situation functor, if no such argument existsiieotarguments are assign@d A SEMANTIC
DIATHESIS of a situationS can be defined as a function assigning to the members of thenooioative
group of S their new ranks. It goes without saying that the functiorsfias the constraints 1-4 on p. 3.

3An account compatible with that of Pathva can be found in [Cro91, pp. 247—260], where changesicé ave described
in terms of expanding, shrinking, and moving the ‘verbalrsegt’ (contained between the two most topical referents, th
subject and the object) against the frame of the ‘causahtbfian event.



Semantic diatheses are implementedsiynantic diathesis shiftsA diathetic shift licensed by a
diathesisD is the minimal transformation of the situation profile thet@mplishes all changes specified
in D. We address the reader to [DikO3b] for a description of theega form of diathetic shifts. Here,
we limit ourselves to several examples.

For every situation, the dictionary defines, in additionttogrofile, a list of diathetic shifts which
apply to it (and, of course, some other semantic and lexexdlatives, such as lexical functions). In order
for abp to be realizable, the rank assignment for every situatigdherplan must match the definition of
a diathesis in the dictionary and must be implementable leyabthe shifts licensed by this diathesis. A
(toy) example of a realizablep is given in the gerund example below.

Example: English passivization. Passivization occurs when thes@actant of an effect situation is
promoted to the rank of topic. There are multiple semantthdises satisfying this description (it should
be noted that they do not directly correspond to voice dibef [Mel94, §8l1.ii.4.6—7]). In particu-
lar, we distinguish thé-passiveand thep-passivewhich differ in what communicative ranKdcus or
periphery) they assign to thes$ of the situation. Both passive diatheses are implementetidifetic
shifts that make the former® to the new 8J and the former 8Jto Passive Agent (P&T), an oblique
role, manifested by the prepositidny. In both cases, the value type of the diathetically shifiechtion
shall bessy (its place in the type system and the nature of the role Pi& a complex issue which falls
outside the scope of this paper). However, the p-passivieuthe f-passive, makes RA an optional
actant. The profiles of the two diatheses are

dthy passive (PAGT“(O) —~ SBJg, SBJ—~ OBJ?)
dthf_pessive (PAGT »~ SBJg, SBJ — OBJ;)

Each of the two passives applies quite predictably and irséime manner to both versionsgife (p.
5). If we take the situation which, under prototypical raskignment, has the forivesg;.; gaves the
appleos;a to Adankcr: o, the diathetic shift for f-passive transforms itThe appleg;.- was giveg to
Adankce.g by Eveasr . The situation with the active forfvesg;.- gavey Adanbg;.q the appleos:e
transforms toAdanyg;.+ was givem, the appleos;a by Eveaste. P-passive optionalizes the BA
The appleg;:+ was given, [by Everacr.o] 10 Adankcee.e; Adanmsg,:: was givery [by Evepasrg] the
appleaoss:e-

Example: English gerund. The gerund is brought about by the need to demote the suljtntta
and to change the type of the affected situatiomgg, (which reflects compositional requirements and
sometimes aspect). The plan in Fig. 1 (p. 7) shows the geriatdesis{dthg., (& — SBJg) &)
being applied to the situatiofwatch(Ssi"=, OBJ") Spercer ),

For discourse plans of this kind, we have implemented a ggaphditor, providing the functionality
necessary to develop and maintain meaning structure mkebét features menu-driven plan construc-
tion, realizability testing, graphical and typesettingdaage output, high-level inhertance structuring.
E. g., one can define very general passive patterns and tihemilee their particular cases in compact
and observable form.

4 Conclusion

In this paper, we develop the concept of semantic diathesiisduced by Padieva in [Pad97, Pad02].
We seek to represent discourse planning guided by lexiegatetand by argument salience preferences
induced by the intended communicative structure. We exXgamhiteva’s semantic diatheses by composi-
tional functional semantic types with optionality and iritence and describe the differences in semantic
interpretation of actants and circumstantials of situretion order to arrive at a practical application of
discourse plans, we outline a strategy, consistent witltdgxaphic definitions and typological case-
based analysis, to induce linguistic criteria which wouddve to distinguish between actants and cir-
cumstantials. The method consists in expanding a smalf $etsic cognitive proto-situations by means
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FiG. 1: Discourse plan for the utteran@éatch-

ing much TV is harmful for your intellect
/

e 7 e Ellipses signify functional semantemes.
o

DFs? e The box represents a diathesis (commu-

nicative rank assignment) and the corre-

HO)
\. sponding diathetic shift (the crossed role

n,
dthge,"eer

~— > Charmtui> signifies a deleted actant, the connections
Saate©  0BJ: O to the outside of the box, the projection of
/ Telic < DsT™ roles defined by the situation onto those
OZJn l defined by the diathetic shift).
e Solid lines link actants to their situations

i i and are labeled with roles.

! 1
anlqnt—mass A rfha ) . ) ) )
- Ppu e Dashed lines link circumstantials to their

¥
sheateras governor semantemes and are labeled

with names of attributes.

of projection operations. This aspect of our work is in aipri#glary phase and requires an analysis of
considerable linguistic material.
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