E.B.Paxsisna
K [NOCTPOEHMD QOPMAILHOI MOARAV JNAICCA.

I, Oduense HeaOBOKA C MAWMHOH HA €CTECTBEHHOK sA3bke OpERNOAa-
raeT COSJAHMG ARHI'BHMCTHYECKH agexBaTHON MOiedM quanora. [ox uozeabd
RMQROra B RAHHOK CAYyYAC NOHEMAETC: CHCTEMA IPABME, NO3ROJLANGIAX
CONOCTUBATL KAKIOMY SANAMHOKY BONDOCY MHOXECTBO NPABKAbLHHX OTBCTOB
HA Hero. OCHOBHNM KOMIIOHEHTOM TAKOH MOJECXHN IOAXHO GUTh, KAk OyLeT
OOK&3aHO HEXS, JOTMKO-CEeXAHTNYEeCKOe NpejlCTRBAEH.€ BOpoCa, TO eCTh
TaKOE ero GOpMAAK3OBAHMOE (PeRCTABAGHRE, KOTODOE NO3BOJAET MCUMUC~
ARTL THIH BOSKOXHHX OTBETOB HA I3TOT BOIpoC, PeiuleHHe NOROCGHOR
3878l OKASHBAETCH HAaWOOJNee TPYAHHX RAR BONPOCOB, COREPEAMMX BO~
OpocTeJdblive CROBA — Tak HASHBAGMWX YACTHHX BOHPOCOB, TAK KAK
HMEGHHO B 9TOM CIy4aAe KOANYEeCTBO BO3MOXHHX OTBETOB B NpMHUMOE He
OT'paHMYEHO, B OTJANYME OT OOGWEX BONPOCOB, OpEeANOJAralGEX B OTBETE
Ia BER HeY, MAR aJLTEPHATHBHEX, UPERUOATaXUAX BHOOP OTBEYANNULL
ORHOH# M3 3alaHHHX AMLTEPHATKB. B TO Be BpeMsi, 974 PA3HOBALHOCTDL
BONPJOCOB, C TEOPETHYECKOZ TOUKH SpeHN: Haudoaee TpyRHas, OpelcTab—~
&ieT K cauuil SHAWMTEALHHI NPAKTMYCCKNI MHTEpeC — GOAbLEAS WACTh
3anpangpaexrol RHJODMAIIAE B ABTOMATMSMDOBAMHEX CHCTEMHX MMEOT TaKkoR
XapaKkTep, WTO ee YAOOHO OOGKGKATH EMEHHO B HODMY HACTHNX BOOPOCOB.

<. CeamanrTiyqecuoe OpencrapieHNe MACTHOI'O BOHpOCA MOXET, C
Bamell TOYKM 3peHlis, OUMPATLCs: HA XOOTEEHM: 3POTETHYSCKOH JOI'MKM
(cp. padors J.0xpicra, i. HHTHXKH, & Takze B.DB.llagywesofi). Corasc-
HO 3T0# KOJNeXM, JOTKKO-CEMAHTHYOCKOE peAcTABJeMEe BOONpoca JTAR-
QRETCsI 0T RHAJNOIMYEOIO IAYCNHHOTO NPENCTABIEGHMA HOBECTBOBATEILLOIO
OpeIOReHNsI, BO~IGDBHX, T&M, YTO CONEPXMT ChellMalbHHH OHeparop
Bonpoca § murepmpermpyesmfi xax < Ciexall Tak, WTOOHW 4 SHAX’, a,



3.
X T.n. OTcoia caeayeT, 4TO B OpocTeiizeM CAydae 4acCTHuil BoOnpoc
naaxeh.;cormuo &opaysie : BONpPOCA, CTPOMTLCS CHEAYKMEM O0pasOK.
*  [yoTh HaM HyXHO, HANpEMeP, HOCTPONTH BOUPOC O KECTOHAXOKIEHMH.,
Torna Mk ROXXHE BHOpPATH TakOM nNpeamxar P, B YHCAO CeMAHTHICCKMX
BAUCHTHOCTEH KOTODOI'0 BXOHNMT BALECHTHOCTL, HAMENUAs SHAMEHHE ‘MEeCTO’ .
EcZu TRKO{ BaJEHTHOCTE HOY, BONPOC HEBO3LOXeH, Cp. *ILe Bepius?
¥I'ze penmm? *Tre nomaraeus? *T'me xowercs? X Ap. ECud Taxas
menmoc'n; eCTh, OHA BROKpaAETCs xax €JMHCTBEHHO BOIMOXHHIA KaHi{K-
BAT A saujuem BOpoCHTeALHOE NepckeHHOR. B TOYHOCTH OO 3T
MoxesE HOCTpOeH RompoC I'Ze OOMTANT NUEIBEHLT Y OpeiRxaTa OCKTATh
OXMH N3 apTyxeHTOB HMeeT 3HAYeHRe < MOCTO < OCHTAHMA > . B MOCTHOM
BOOPOCE OH 3aMelaeTCs PONPOCHTEAbHON NepeMeHHOHd. MHOXECTBO OTBETOB
HR 9TOT BOOPOC COCTABAINT BCE BO3MOXHHE CHOCOCH 3ANOIHeHM: RAKHOL
BARCHTHOCTH [pDEINKATAE OJHTATh.

4. Mexny TeM, e€CTh CAyuaHM, A4 KOTODHX Takad MOAedb HOCTPOCHM:
OPRBUALENX OTBETOB K, COOTBETCTDESHHO, NHOXECTBA MPABMILHHX g&é&q.
diaa Oy HelpaBOMEpPHO ynpowmeHRo#l, Hanpumep, KOXeT Oxk43aThCi, YTO
TAKEX MECTHHX CCMAHTHYECKHKX BAJEeLKTHOCTell y mpegukara P doxpme
oqHofi. Boodue roBopsi, KARRAS] H3 HEX B 9TOM CAyuae MOXET HPETeHI0-
BATL Ha 7O, YT0 MMEHKO OHAa OyneT SanoOflleBa BOUDOCHTCAbHOR HepeMenHOf;
TAKEM O0pa30oM, PACUMPHETCH N KHOXECTBO BOSMOXHHX OFBETOB. Cp.:

- I'ne oH Hanxcas 9Yo?

(a) - B cpoex 4msoKHOTe.
16) - B APpuxe; OH ySacTROBAX B okchoemmum I3982 r.

Apyras CAOXHOCTL SAEKANMARETCH B [PABKAAX COIXacoBalisi KHOXECTBa
HONYCSHEMEX 3HAYCHKE BONPOCHTEJHLHON IHepeMeHHOEX X M MHOXREeCTBR 3IHAYCHMU
mepemeHMOfl B CeMaHTEGeCHOK CTpykType npezuxara P. Tax Hanpuxep,

{IpR NOCTDOEGHMN BOIIDOCOR GO CAOBOM I'Ie, ONepaTOPOM BOHPOCA MOXET



4.
CRASHBATLCA IJAJIEKO HMe BCAKA] CeMANTHYE Kasi HeDeMEeHHAH CO 3HaYCHMar
“MecT0’, TAK KAk BCe MHORECTBO COMANTAVECKUX HepPEMOHHEX € STHM
3HaveHEeM, TAK CKRA3UTL, PACUpeAeAEeH0 MeXIY Pashilil UONPOCHTCMDHHMM
CHOBaMR (riies KYZ8, OTKYAB «eo)o B KAXNOK N3 TUDOB MECTHUX BONPOCOB
BONPOCHTEALEAN llepeNeHHAs COOTHOTCTBYET DASHUM HEIENM CeMaHTHICCKMM
nepexeHHuk. ECIK B A3uUKe MHOI'O BOUDOCKETECAbHHX CAOR JOKATHBHOK
OEeMaHTEKH, KaK, HAADNMED, B DYCCKOM (N8, KYAA, OTKYNA, HA Wek «.e)e
TO 82 KAKONK M3 HEX 3a8KpellieHO HEeKOTOpOe HOIMHOXSCTBO BCErd MHO-
XeCTBa Nepexe EBHO#! CeMAHTHKH,

JaMeTuM, WTO ASNKA DAlANaNTCs WeM, KAk YACHUTCH HA HOAMHORECTBa
MHORGCTBO CEMAHTMUECCKHX 6D MOHHHX M KARKOEe MMEeHHO IOIMHOXeCTBO
COOTBETCTBYET BONPOCKTEALHOKY CHOBY. Tax, B DYCCKOM sBWKE B pasHHE
DOXAMHOXECTBA MONATAKT NepPeNCHNNe MCXORHOTO NYHKTA IBEXEHIi, KOHEY~
HOI'O NYHKTA IRXKEGHA)! X TPBGKTODMM NTRUNEHE]. UT0 IHAYHY, YTO MM
COOTBETCTEYDT Daskike BONPOCH, COOTBETCTBEHNO, OTKYHA?, Kyaal X rae?
B COUbMMHCTBE SANANHOEBDONGHCKMX ASHEOD IepemelHue xokeqxwm IyHKTa
M TPREeKTODNR NBHXCHM: NONAKANY B OXHO MORQMHOXECTHO - COOTBETCTRyD-
@ie BOIOPOCH KO/MDYDYCA ONHMM E Tex X6 BOIDOCHTEMbLHIN CJAOBOM N OpO-
THABOIIOCTARLINTCH BPOHpOCaM 00 HCXOQHOM MYHKTE NRAXSHE:i. B HEKOTODHX
&)PUEAHCKKX H3WKAX BCEe TPH NepemeHiile NONANAKNT B OXHMO NONMHOXECTBO -
T4X BCEI0 OXNH TRI JAOKARTEEKNX ROIDPOCOB,

S. HTaK, MCCAENOBOMNE COKAHTMKN WACTHOIO BOIPOCA [IOKASHBAET,

YTO 3SAECH AMHIBHCTNGECKNI R ACI'MYeCKMi ero aHaIuS yRAYHNEM 00pasoM
COBNANANT ! NPEEMyWEeCTROHHNX IPaBOM IPEeBpatieHUds B BONDOCHTEALHYD
[epeMeHKYD [OXLYYOTCH MMEHHO CeMRHTHYeCKHe NepemenHbe, 3anOILINe
BAJCHTHOCTH HDeNXKATa (NpHYex B HePEYD ouepelh OCHBATEABHWE BAJCHT-
HOCTN, TO €CTh aKTaETH Upaamkara). Of0asareapHye M SakyIbTATHBHHE
BAIEHTHOCTN OPE/MKATA COCTABAANT COMLEYD FacTh "MeCT", KOTOpHE KO-
Z6T 3aHEMATL BOIDOCHTERbHAS ep MeHHAA B CEMAHTHUCCKOM NpeiCTABAEHMM



D.
BOOpPOCA. TO OCHLCHIETCS TEX, YTO HWACTHHE BOIPOCH -~ 970, B OCHOB~
HOM, BOHDOCH K IJArojy; TO 2CTb 3 Obepy AedcTEd JOXLIEHCTBA aonpocn!d;
TeAbHHX CHOB DOHANAXT npexzaérxnaue JIKCEeML (cp. BOJPOCH C TAS,
KOrLa, 3a¥ex H 1p.). Herepecho, Wro jaXe echM CHepy AeliCTBEN BO—
[POCKTEALHOI'O CAOBA COCTARLIST HMMCHHAH Ipynnd (KAK B ciuyuae BoOpoca

cfo cropox xaxofl), OTBET BA BONDOG - NPH YCAOBMN, YTO 9TA MMEHHAM
rpynina npeaMkaTEBHA — HOAYYAETCH IANOXAHEHHEM ONHEOR U3 STHX BAACHT-
HocTreft. Cp.:

- Kaxoff 8x3ameH y Bac OHA O3CAeRHEMT

~ JTO0 CHA OK3&MeH OO0 MATEMATHKE.

3pecr B ofepy ReRCTRIT BONPOCHTEN:HOT'O CJAOBA KaKOl nonajser
HpemMKaTHOe CROBA 3K3aLeH, MMEINlec HeSANOJHEHHJD BAJACHTHOCTH CO~
AepxaHns ([0 KAKOMY OpenKeTy JK3aMeHR), KOTOpad M 3alOoJILieTC:i B
ornere.

Taxux o0pasos, NOCTPOCHEE OpABAl, NOPOEIAOMEX IPABKALHNE OT—
BeTH HA YACTHEEe BOUOPOCH, ODEINOXATAET, YTO ALi JeKCeM, NONARAKLMX
B ¢Yepy nedCTBMA RACIPOCRTCALEOIO CJAOBA,{OAXLE CHTH RH;iBMEHW BCC
CEMAHTHYECKHEE BAAEHTHOCTH, KOTODHE [0 CBOMM (CEMAHTMYECLMM) Xapak-—
TEPHCTHMKAM MOT'AX O [OPSTEHNOBATL HA 3aNOAHeHMe BOIPOCHTEALHOH .
NepexenHoll B KOHTEKCYE NAHHOI'C BOOPOCA.
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1. Natural language communication with computer presupposes
a linguistically adequate dialogue model. Under a dialogue
model a system of rules is intended here, which allows to
establish a question-answer correspondence: for each question
asked the set of ‘its correct answers is pointed out. The main
component of such a model should be, as it will be showngg
below, the logical (semantical) representation of questién,
i.,e. the formalized representation of question allowing to
calculate the types of ‘its possible answers.

Constructing such a model turns out to be the most
difficult problem for the so-called special questions (or
questions witih interrogative words), because in this very case
the number of possible answers is, in general, unrestricted,
a8 against the yes-no questions (having only two possible
answers) and the alternative questions (for answer to wiich
the choice of one of the given alternatives is required).

At the same time this kind of questions, the most difficult
from the theoretical point of view, is of the most practical
interest, too, because the most part of inquired information
in automatic systems is, in virtue of its properties,zcon-

venient Just for a special question forme.

2. In our opinion, the semantic representation of a spe-

cial question can be based on the results of the erothetical
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logic (L.Kqvist, Jollintikka, as well as E.V.Paducheva).
According to this model, the logical (semantical) represen-—
tation of a question differs from the analogous deep re—
presentation of a statement in two aspects. First, this
representation contains the interrogative operator 3, in-
terpreted as 'let me know'j second, its necessary component
is the so-called interrogative (or erotheticsl) variable =
the variable "bound by the interrogative operator itzelf"
(¥eDeBelnap, The 3.5teel) and expressing the information
unknown to the speaker, i.e. the inforuation tae question
is about. In the most general form, the logical structure
of a special question can be described as follows:

Qx) <{ x|xem) pCx) S,
liere Q is an interrogative operator, X is an interrogative
variable, M is the set of its meanings. Thus, the logical
structure of the question like

Where do penguins live?
has the following form:

Q(X) < {X)Xé M } penguins live in X ),
i.e. 'Let me know the place, such taat penguins live taere’.

Further investigations in the logical formulae of
question concerning the interrogative variabdle, usually
are reduced to studies of M, namely tine possible sets of
meanings of variables, as well as the reference types, the
ways of nomination, the types of semantic structure of names
filling the place of X, etc. What follows is, aowever,
a tentative linguistic interpretation of the logical fore

mula of question, concerning the variable X as suca and




the plasce it occupies in tae (semantic) structure of the

predicete P,

3. The very form P(X) suggests the existence of a re-
lation between the interrogative variable X and the semen-
tic structure of P, From the linguistical point of view,

X in the form P(X) can be interpreted only as one of the
semantic variabies of the predicate P.

It is obvious, that suci a semantic varisble in the-
structure of P must'be "agreed" with the set M of possible
meanings of X: indeed, if one asks about the time, tue
interrogetive variable must run tarough the set of moments
(or periods) of timej; if a question is about the cause,

" the corresponding set will be that of causes, and so on,
‘Tnerefore, we may assume taat in the simplest case a
special question is formed, according to the formula in
consideration, as follows.

Let's supnose, for instance, that we have to build up
a question about the localization. In this case we nust
choose such a predicate P, which semantic valences contain
the one having a locative meaning. If such a valence does
not exist, the question is impos-ible, cf.%

¥yhere do you believa?

®ihere do you blame?

¥ynmere do you suppose?

¥ here do you like? atc.

If such a valence exists, it is cioosed as the only possible

candidate to be filled by tae inter:rogative variable. Just
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according tu this pettern the question "Where do penguins
live?" is build up. One of the arguuents of the predicate
to live has a meaning ’the‘place /of living/?; in the loca=-
tive question it is replaced by the interrogative variable,
All the possible ways of filling the given valence of the

predicate to live form tne set of answers to tnis question,

4, lieantime, taere are cases, for which such a model of
generating the correct questions set (aad, respectively, the
correct answers set? would be unrcasonably simplified,

For instance, ii may be, thnat the predicate P has more than
one locative valences. Generally speaking, each of them
could in tuis case pretend to be Jjust filled by tne interro-
gaetive variable; thus, ¥tae set of pos ible answers is ex-
tended, too. Cf,.: -

- Where did he write it?

(a) = In ais notebook.
(b) - In Africaj; he took part in the expedition of 1982,

Another problem concerans the rules of sgreecment between
two sets: the set of pos-ible meanings of tie interrogative
variable X and the set of meanings of the variable in the
semantic structure of tle predicate P. For instance, while
building up the wiere-questions, by no means any semantic
variable wsth the locative meaning caa be bound by tne in-
terrogative operator, because all the set of such semantic
variables is, so to speak, distributed among different in-

terrogative elements: cf. ergl. wiaere, where from ...;
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gern. wo, wohin, woher ...; russ. gde, kuda, otkuda ... etc.

In each type of locative questions an interrogative
variable corresponds to different semantic variables. If
a lanpusge has many interrogstive elements with locative
meaning, as, e.g., is the case in Russian (cf. gde, kuda,
othkuda, na Gem etc.), a certain subset of the whole set of
semantic variables with locative meaning is assigned to
each of these eléments.

It should be noted that natural lengueges differ in
aow a set of semantic variables is divided in subsets and
which subset corresponds to an interrogative element. Thaus,
in Rusgsien the variables of initial point of movement, of
final point of movenent and of trajcctory of movement
belong to different subsets. It means, that different ques-—

tions correspond to thiése variables, namely gggggquestions,

otkﬁaa-questions and gggoquestions Trespe.

In most Furopean languages the variables of final point
of movement and of trajectory fall in the same subset, so
tae corresponding questions are formed with the same interro-
gative element, thus opposed to initial point of movement's
questions.(cf. engl. wher: vs. where from, frencn od vs.
2122' itel. gggg_vp. da dove etc.)e In some African langusages
all three variables belong to one and the same subset; so,
there is only one type of locative questions.

5. To sum up, the study of the semanti; properties of
a special question demonstrates, that its logical and linguisg-

tical analysis have successfully coincided: tie privilege
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of becnming an interrog-rive variable belongs exactly to
these semantic v-risbles, which fill predicate valences
(and, first of all, obligatory valences, i.e. to the predi-
cate ectants). Oblipatory and optional valences of a pre-
dicate form the most part of "places", which cen be occupied
by an interrogative varioble in the semantic representation
of aquestion., It is accounted for tine fact, that specisal
questions ere mainly questions to & verb, i.e. the scope
of most interrogative words consists of predicate lexemes
(cf. where-, vwhen-, why=questions and other). Curiously
enough, even if the scope of an interrogstive word is a
nominal parase (as it is iz the case of what-question (russ.
kakoj), the answer - under the condition, that this nominal
parase is predicative and hag unfilled valences = is formed
by filling one of these valences. Cf.:

- Yhat was your last examinztion?

- It wasz the examination- in mathematics.
Here the scope of the interrogative word wiat conteins the
predicate word examination, wiich has an unfilled valence
of Content ('in what subject is the examinetion'), being
Just filled in the answer sentence.

Thus, formulating the rules , gencrating correct answvers
t» speeial questions, presupposes that for lexical units
in the scope of am: interrogative element all the semantic
valences, wiich, by tneir (semantic) properties could pre-
tend to replace the interrogative variable in context of the

given question, ust be rovealed.




