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1. SCOPE PREDICTION & SAMPLE DATA

. SCOPE PREDICTION
The scope of SA (syntactic argument) may be ambiguous
The scope of BA (morph. bound argument) and any modifiers is unambiguous

. ENGLISH SA & BA
(Last month Ole" ordered three books™.)
DO.  Her hasn't received one, book yet. (transitive DO QP)

3. one is still missing | —3. hasn’t received any

su.  One book hasn’t been received yet. (passive SU QP)
3. one is still missing

(Ole" has invited his students™ to come and see him individually. But...)
TV.  He hasn't been approached yet. (passive TV-CTR)
—3. none have come yet

BY.  He; hasn't been approached BY one, student yet. (passive BY-QP)
—3. none have come yet | 3. one still hasn’t come

. KALAALLISUT BA

-pn,. Suli atuagaq ataasiq tigu-nngi(t)-la-a-@. (trans. s'...-pn))

still *hook, one,  receive-not-DEC-3S(1).35(,)
3. one is still missing

-pn.. Suli atuagaq ataasiq tigu-niqa(r)-nngi(t)-la-q. (pssv.s'...-pny)
still "bookr oner  receive-pssv-not-DEC-3S)
3. one is still missing

-antip. Suli atuakkamik  ataatsimik  tigu-si-nngi(t)-la-q. (antip. s'...-antip)
still book-MOD one-MOD; receive-antip-not-DEC-3Sr)
—3. hasn’t received any

cn-.  Suli ataatsimik  atuagar-si-nngi(t)-la-q. (‘NI’ 's...cn-)
still one-MOD;  book-rcv-not-DEC-3Sx)
—3. hasn’t received any

(Yesterday I saw a bear | big bear near the village. Today...)

cn-.  Ole alla-mik nanu-si-pu-q angisuu-mik. (‘NI’ *s...cn-..."s)
Ole other-MOD; bear-see-DEC-3S(ry big-MODy
big > other: Ole saw another bear, a big one.

cn-.  Ole angisuu-mik nanu-si-pu-q alla-mik. (‘NI 's...cn-..."s)
Ole big-MOD;  bear-see-DEC-3S(r) other-MODj;
other > big: Ole saw another big bear.
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2. SCOPE IN ENGLISH

2.1 ENGLISH LEXICON
* lexical categories (TV = xp/PN" where tp(xp)) = [])
receive-  TV: Ay([e] *; [rev(Le, CTR Leg, y)])

have- IV/1Vpe: AK. K
be- IV/1Vps: AK(K *; [e| e & Le, CTR e =; BCK L¢])
book CN: Ax. bk x
one NP/CN: APAx([P(?9)]; [x € ?|[])
» grammatical categories (VP = s\PN, QP = s/VP, QP* = x)\(x1/PN"))
I, HE QP": AP. P CTR(T¢), AP. P28 (?20E€ {16, 16, TH})
ME, SLF PN': CTR(T€), CTR(L¢)
HIM QP AP([?6 #: CTR{L&)]; P ?6) (20E {T6, L5, TH})
T QP'/NP: APAP(([x] 5 P'TO) "; PTO)
* QP/NP: APAP(([y] -5 P’ L0) 5 P L)
BY PP,s/QP: AQAK(Q Ax(K *; [CTR Le=; x])) (PPps = IVps\[Vpss)
PPy/QP: AQAK(Q Ax(K *; [Le C; L&y, CTR L& = x])) (PP = s\s)
-PS IVps\TV: AP. P BCK(L¢)
-PF IVpAIV: AK. K
-TNS VP\IV: AKAx(K *; [CTR L& =; x])
=N'T VP\VP: APAx[~(P x)]
» complex lexical items
*+ hasnt
have-  -TNS =N'T
IV/IVpe:  VPAIV: VP\VP:
AK. K AKAX(K*; [CTR Le=;x])  APAx[~(P x)]
>B,
VP/IVpe: AKAX(K *; [CTR Le =; x])
>B,
VP/1Vps: AKAx.[~(K *; [CTR Le=; x])]
* been
be- -PF
IV/IVps: IVpAIV:
AK(K*;[e]eCi Le, CTR e=;BCK Lg]) AK. K
<B,
IVpi/IVps: AK(K *; [e] e C; L, CTR e =; BCK L¢])
* received
receive- -PF | receive- -PS
TV (=X[/PN): IVpAIV:  TV: IVps\TV:
Av([e] *; [rew(Le, CTR Le, v)]) AK. K Ay([e] *; [rev(Le, CTR Le, y)]) AP. P BCK(Le)
<Bx <

Vp/PN': Ay([e] *; [rev(Le, CTR Le, ¥)])  1Vps: [e] rew(e, CTR e, BCK e)]
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2.2 AMBIGUOUS SCOPE FOR DIRECT OBJECT QP*

(Last month "Ole ordered “three books.)

He. hasn’t received one book vyet.
HE have-TNS=N'T receive-PF - one book yet
—3. hasn’t received any

3. one is still missing

Narrow scope DO (X[} = 1Vpr)
* HE hasn'’...
HE have-TNS=N'T

QP' (=S/VP):  VP/IVpy:
AP.PTS AKAx[~(K *; [CTR Le =i x])]
>B

s/IVpe: AK[~(K *; [CTR L& =; T4])]

* ...receive-PF “one book (yet).

receive-PF
<B,
Vp/PN': Av([e] *; [rev(Le, CTR Le, v)])
+ one book
QP'/NP: NP/CN: CN:
APAP(([y]1 s P'LO) " P LO) APAX([P(LOy)]; [x € L&]])  Ax. bk x
>B
QPY/CN: AP'AP(([y] 5 ([P{Lon)]; [LOE L&) s P L)
>
QP AP((V] 5 ([DA(L&)]; [LOE L|[]) 5 P LO)
QP (=x\(Xp/PN")): AP(([y]; [DA(LS)]; [LOE L&[]) 5 P LO)

Ve (V] [PA(L)]; [LOE L) *; ([e] 5 [rev(Le, CTR Le, L5)]))
Wit (V]; [DKLSE)]; [LOE LS|[]; [e] rewle, CTR e, L)])

 HE hasn't [receive-PF “one book] (yet).

>

s: [~((V]; [PA(LD)]; [LOE L||]; [e] revle, CTR e, LO)]) *; [CTR Le=; TF])]
s: [~(V]; [DK(L3)]; [LOE L[]; [e] reve, CTR e, LJ), CTR e =; TA))]

s: [~([V]; [bA(L)]; [LO E LS[]; [e] revie, TS, LO)])]
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Wide scope DO (X[} =5)

* HE hasn’t receive-FF ...

HE have-TNS=N'T receive-PF
QP' (=S/VP):  VP/IVpe: IVpi/PN'
AP.PTS AKAX[~(K %5 [CTR Le=;x])]  Av([e] *; [rev(Lle, CTR Lg, v)])

>B
VP/PN": AyAx[~(([e] ; [rev{Le, CTR Lg, )]) 5 [CTR Le=; x])]
VP/PN": AyAx[~([e| rew(e, CTR e, v)] *; [CTR Le=; x])]

VP/PN": AyAx[~[e] rewe, x, )]]

>B

s/PN': Ay[~[e| rewle, T4, v)]]

... one book (yet).
* one book

QP'/NP: NP/CN: CN:
APAP(([y]1*; P'LO) " P L) APAX([P(LOy)]; [x € L&]])  Ax. bk x
>B

QPY/CN: APAP(([v] %5 ([PA{L&)); [LOE€ LaalD) 5 P LO)

QP (= xp\xqy/2N): 2R(D] 45 ([B(LS)]; [LOE Lon|[]) *; P L)
QP* (= xq\(x/PN)): AP([V]; [DK(L&]; [LOE L&) P L&)

* [HE hasn't receive-PF] “one book (yet).

s: (D]; [6A(L&)]; [LOE L&I]) 5 [~el rev(Le, TS, L))
s: (V]; [DK(LO)]; [LOE L[] [~e] rev(Le, TS, LAY
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2.3 ONLY WIDE SCOPE FOR SUBJECT QP" (= s/VP)

(Last month "Ole ordered “three books.)
"One book hasn't been received yet.
3. one is still missing

"One book ...
T one book
QP'/NP: NP/CN: CN:
APAP(([x] s P'TO) ; PTO)  APAX([P(L)]; [x € Ldl|]) Ax. bkx
>B
QP/eN: APAP(([x] 75 ([PXLO)]; [TOE€ LID) T P TO)
>

QP" (=s/VP): AP(([x] 7; ([bK(LO)]; [TOE L|1)) " P TH)
QP" (= s/VP): AP(([x]; [bA(LO)]; [TOE LI s P TO)
... hasn’t been received.

have-TNS=N'T be-PF

VP/IVops: IVp i/ TVps:

AKAX[(K *; [CTR Le=;x])] AK(K™*;[e] e <, Le, CTR e =; BCK Lé])

>B

VP/1IVps: AKAX[~((K*; [e] e & Lg, CTR e = BCK L¢]) *; [CTR Le =; x])]
VP/IVps: AKAX[~(K *; [e] e C; Le, CTR e =; BCK L¢, CTR e =; x])]

receive-Ps
<
IVps: [e] rev(e, CTR e, BCK e)]
>

VP: Ax[~([e| rev{e, CTR e, BCK €)] *; [e] e C; Le, CTR e = BCK Lg, CTR e =; x])]
VP: Ax[~[e’e| rewe, CTR e, BCK e), e’ C; e, CTR e”=; BCK ¢, CTR e’ =; x]]
VP: Ax[~[e’e| rewe, CTR e, TO), e’ C; e, CTR e”=; X]]

"One book hasn’t been received.
>

s: ([x]; [DK(LO); [TSE L] T; [~[e”e| revle, CTR e, TS), e’ C; e, CTR e’ =; TH]])
s: ([x]; [DE(LO)]; [TOE LA||]; [~[e e| rewle, CTR e, TS), e’ C; e, CTR e”=; TH]])
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2.4 ONLY NARROW SCOPE FOR PASSIVE ‘IMPLICIT AGENT’

(Ole™ has invited his students™ to come and see him individually. But...)
He hasn’t been approached yet.
—3. none have approached him yet

* HE...
HE
QP' (=s/VP):
AP.PT6
* ... hasn'’t been approached (yet).
have-TNS=N'T be-PF
VP/IVops: IVp i/ TVps:
AKAX[(K *; [CTR Le=;x])] AK(K™*;[e|] e <, Le, CTR e =; BCK Lé])

>B
VP/1Vps: AKAX[~((K*; [e] e C&; Lg, CTR e = BCK L¢]) *; [CTR Le =; x])]
VP/IVps: AKAX[~(K *; [e] e C; Le, CTR e =; BCK L¢, CTR e =; x])]
approach-ps
<
Vps: [e| apr{e, CTR e, BCK e)]
>
vP: Ax[~([e| apr{e, CTR e, BCK €)] *; [e| ¢ C; L&, CTR e =; BCK L¢, CTR e =; x])]
VP: Ax[~[e’e| apr{e, CTR e, BCK ¢), ¢’C; e, CTR e'=; BCK ¢, CTR e’=; x]]
VP: Ax[~[e”e| apr{e, CTR e, TS), ¢’ C; e, CTR e’=; x]]

* HE hasn’t been approached (yet).

s: AP(P T6) Ax[~[e”e| apr(e, CTR e, TO), e'Cie, CTR '=; x]]
s: [~[e’e| apr{e,CTR e, TO), e’C; e, CTR e'=; TJ]]
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2.5 AMBIGUOUS SCOPE FOR PASSIVE by-PHRASE

(Ole™ has invited his students™ to come and see him individually. But...)
He+ hasn’t been approached By one, student yet.

3. one still hasn’t come

—3. none have come yet

Narrow scope BY QP attached to 1V
* HE..
HE

QP' (=s/VP):
AP.PT6

... hasn'’t been [approached BY one, student] (yet).

have-TNS=N'T be-PF
>B
VP/IVps: AKAX[~(K *; [e] e C; Le, CTR e =; BCK L¢, CTR e =; x])]

approach-ps
<

Vps: [e| app{e, CTR e, BCK e)]

BY

PP,s/QP": AQAK(Q Ax(K *; [CTR Le =;x]))

L-one student

>
QP AP(([y]; [std(L62)]; [LOE L&) 45 P LO)

>

PPy (= IVps\[Vps):
AK(([y]; [std(L6)]; [LOE L[] 5 (K [CTR Le=; LA]))
<

Wps: AK(([y]; [std{L&)]; [LOE LK|[]) *; (K; [CTR Le=; LA]))
[e| app{e, CTR e, BCK e)]
Wos: ([V]; [std{LS)]; [LS € L&|]; [e| apple, LS, BCK e)])

>
Ve Ax[~(([]; [std(L&)]; [LO € L|[]; [e] apple, LS, BCK e)])
*[el e C; Le, CTR e =; BCK Lg, CTR e =; x])]
Ve Ax{~([V]; [std(L&o)]; [LO € L&n|[J; [e”e] apple, LS, BCK €),
e’Cie, CTR e’=;BCK e, CTR e’=; x])]
Ve: Ax[~([V]; [std(L8)]; [LOE LS|]; [e” el apple, 16, T6), e’Cie, CTR €'=;x])]

* HE hasn’t been [approached By one, student] (yet).
>

s: [~(]; [std{L&)]; [LOE L&||]; [e”e] apple, LS, T), e’ Ci e, CTR e’=; TH])]
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Wide scope BY QP attached to VP (= S\PN)
* HE...
HE

QP' (=s/VP):
AP.PT6

 ...[hasn’t been approached] By one, student (yet).
have-TNS=N'T be-PF

>B

VP/1IVps: AKAX[~(K *; [e] e C; Le, CTR e =; BCK L¢, CTR e =; x])]
approach-ps

<

Vps: [e| app{e, CTR e, BCK e)]

>

VP (= s\PN):

2x[~([e| app{e, CTR e, BCK €)] *; [e| ¢ C; L&, CTR e =; BCK L¢, CTR e =; x])]
Ax[~[e”e| app{e, CTR e, BCK ¢), ¢’C; e, CTR e’=; BCK e, CTR e’=; x]]
Ax[~[e’e| app{e, CTR e, x), e’ C; e, CTR e’=; x]]

BY

PPy/QP": AQAK(Q Ax(K *; [CTR L&, = x]))

L-one student

>
QP AP(([V]; [std(L&)]; [LOE Lal]) 5 P LO)
>
PP (=s\s):
AK(([V]; [std(L )]s [LOE L&) 5 (K [CTR Ley = L8]))
<B
VP (= s\PN):

AX(AK((([¥]; [std(LO)]; [LOE L&D *; (K5 [CTR Ly =; L))
[~[e’e| apple, CTR ¢, x), e’ C; e, CTR e’ =; x]]))
AX(AK((([V]; [std{L)]; [LOE L&D
([~[e”e| apple, CTR e, x), ' C; e, CTR e’=; x]]*; [CTR L&, =; L4]))

Oops! The antecedent (e) for Le; is trapped inside the scope of negation (~).
So this background-elaboration sequence (4 *; B) denotes the absurd state
(i.e. wide scope BY QP is wrongly ruled out).

Outline of solution: Adopt a different analysis of negation, as modal
discourse reference to an unrealized scenario (adapting Stone & Hardt 1997
‘Dynamic discourse referents for tenses and modals’, see pdf on Stone’s
web page under Computational semantics)
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3. SCOPE IN KALAALLISUT

3.1 KALAALLISUT LEXICON

* lexical categories (iv = s\pn, tv = iv\pn)

book- cn: Ax[bk(x)] atuaga(q)-
one- cn: Ax([?0 € x||]; [x € ?d]]) ataasi(q)-
other- cn: Ax([?0 € x|]; [x # ?6]) alla-
big- cn: Ax[big{x, x|[}] angisuu(q)-
receive-  tv: AvAx([e] % [rev(Le, x, v)]) tigu-
-rcv ivien: APAX(P L67; ([e] *; [rew(Le, x, LO)])) =i
-see ivien: APAX(P L67; ([e] *; [see(Le, x, LO)])) =i
-pssv iv\tv: ARAx. R x CTR(L¢) -niqar|taa
-antip iv\tv: ARAx. R BCK(L¢) x -si|(ss)ilnnig|llir
-not V\iv: APAx[~(P x)] -nngit
« grammatical categories (s = s/s, 's = s\s)
-DEC (s\pn)\iv: APAx. P x -pulpalla
-(ERG)r  X\cn: APAK(P TS K) xE {s%,7s}) -dlp...(-31)
-(ERG), x\cn: APAK(P 16+; K) (x E {s", 's}) -Ap...(-3))
-MOD, s"\en: APAK(P L6+ (K *; [BCK Le=; LA])) -mik
-,MOD “s\en: APAK(K *; P 16) -mik
-3S(7) s\(s\pn): AP. P TO -qla...
-3 s\(s\pn): AP. P L6 -@...
* lexical operators
T()- cn/cn: APAx([x] ™; P x) Ta-accomm.
()- cn/en: APAx([y] *; P x) La-accomm.
-¢) (cn\'s)\cn: APAJAx. J(P x) cn-lift
(iv\s Niv: APAJAx. J(P x) iv-lift
) (s\(s\X))\x: AJAH. HJ x € {s", 's}) post iv-lift
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3.2 KALAALLISUT TRANSITIVE: WIDE SCOPES ...-pn,

(Last month "Ole ordered “three books.)

(suli) atuagaq ataasiq tigu-nngi(t)-la-a-@

(still) “book, one,  receive-not-DEC-3S(r)-35(,)
3. one book is still missing

 ‘book-, one-, ...
()- book -

cn/cn cn: “s\en:
APIX(] 5 Px)  xlbk(x)] APAK(P 18*; K)
>

cn: Ax([y] 5 [bk(x)])

<
*s: AK([y| bk{y)] 5 K)
one- ) .
cn: (cn\'s)\cn: s"\en:
ML x|l [xE L&) APAJAX.J(PX) APAK(P L6+ K)
<
en\'s: AJAx. J([ L6 € x[[]; [x € L&)
<B
s\'s: AJAK(J([L&: € LY|]; [LOE L&)+ K)
<
8" (=s/s): AK(([y] bK()]; [L6, € LY||); [LOE L&) 4 K)
e ... T hasn'treceived L.
receive- -not -DEC -38(7) =38
tv (= iv\pn): iv\iv: (s\pn)\iv:  s\(s\pn):  s\(s\pn):
MvAx([e] *; [rev(Le, x, »)]) APAx[~(Px)] APAx. Px AP.PTS AP.P 16

<B
tv (=iv\pn): AyAx[~([e] *; [rev(Le, x, )])]
<B

(s\pn)\pn: AvAx[~([e] ; [rev(Le, x, »)])]

<B
s\pn: Ay[~([e] 55 [rev(Le, T6, »)])]

s: [~[e] rewe, TS, LO)]

s: (V] bk(V)]; [LO2 € LI]; [LOE L[] [~[e] reve, T6, LA
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3.3 KALAALLISUT ‘PASSIVE’: WIDE SCOPES ...-pny

(Last month "Ole ordered “three books.)

(suli) atuagaq ataasiq tigu-niga(r)-nngi(t)-la-q
(still) "book; oner  receive-pssv-not-DEC-38(r
3. one book is still missing

« "book-r one-r ...
() book -t

cn/cn cn: “s\en
APAx([xX]T; Px) Ax[bk(x)] APAK(PTOT;K)
>

cn: Ax([x] 75 [bA(x)])

st AK(([X] 75 [BA(TO)]) T; K)
*s: AK([x| bk(x)] "; K)

one- -() -

cn: (cn\'s)\cn: s \en:
M([LOEX|]; [xE L) APAJAx. J(Px) APAK(PTS'; K)
<

en\'s: AJAx. J([LSE x|]; [x € LI||])
<B

s\'s: AAKJ([LSE TH|]; [TOE LD T K)

s' (= s/8): AK(([x| bk(x)]; [LOE TA[]; [TOE L) T3 K)

* ... T hasn’tbeen received.
receive- -pssv -not -DEC -3S(n)

tv: v\tv v\iv: (s\pn)\iv:  s\(s\pn):
MAx([e] 5 [rev(Le, x, )])  ARAy. Ry CTR(Le) APAx[~(Px)] APAx. Px AP.PTé
<

iv: Av([e] *; [rev{Le, CTR Leg, v)])

iv: Ax[~([e] *; [rev{Le, CTR Lg, x)])]

s\pn: Ax[~([e] *; [re(Le, CTR Le, x)])]

s: [~[e] revle, CTR e, TO)]]

 Tone-r book; [T hasnt been received].

s: ([x| bk(x)]; [LOE TJ||]; [T € LI||]; [~[e] rewe, CTR e, TO)]])
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3.4 KALAALLISUT ANTIPASSIVE: NARROW SCOPE S ...-antip

(Last month "Ole ordered “three books.)

(suli) atuakka-mik ataatsi-mik tigu-si-nngi(t)-la-q

(still) “book-moDs one-MoD  \(receive-antip)-not-DEC-3Sr
—3. hasn’t received anything

* *book-MOD, 0One-Mop ...
()- book -MOD5

cn/cn cn: s"\cn
AP)x([y] % Px)  Ax[bk(x)] APAK(PLS*; (K*;[BCK(Le) =; LA]))
>

cn: Ax([y] 5 [bk(x)])

<
s* (= s/s): AK(Y| DR 5 (K *; [BCK(Le) = L))
one- -,MOD
cn: “s\en:
Ax([LO EX|]; [x E L)) APAK(K*; P L9)
<
s (=9\8): AK(K ™ ([L& € L[] [LSE LS&|])
<B

x

s' (= s/s): AK([y| bk(y)] 5 (K %5 ([L2 € LI|]]; [LO € L[] [BCk(Le) =i L&]))

» ... T hasn't J-[received anything].

receive- -antip -6 -NOt-DEC-3S(r

tv: v\tv (iv\sNiv: s\iv:

AvAx([e] 5 [rev(Le, x, »)]) ARAx. RBCK(Le)x APAJAx. J(PX) APAx[~(P T9)]
<

iv: Ax([e] *; [rev(Le, x, BCK Lg)])

iv\s": AJAx. J([e] *; [rev(Le, x, BCK Le)])
<B

s\s": AJ[~ Jle| rewle, T6, BCK e)]]

. <
s: [~([y| bk{y)]; [e] rewle, T, BCK e)]; [L& € LJ||]; [LS € L&|]; [BCK(Le) = L])]
s: [~([y] bk(y)]; [LO € L]; [LOE L[]; [e| reve, TO, BCK e)]; [BCK(Le) = LA])]
s: [~([y] bk(y)]; [L0 € L]; [LOE L[]; [e] revle, TO, LO]]

12



Crosslinguistic compositional semantics (M3)

3.5 KALAALLISUT ‘NOUN INCORPORATION’: NARROW SCOPE 'S... cn-

(Last month "Ole ordered “three books.)

a. (suli) ataatsi-mik  atuagar-si-nngi(t)-la-q
(still) one-MoD  \(*book)-receive-not-DEC-3S(r
—3. hasn’t received any book

* One-MoD...
one- -MOD
cn: “s\en:
AL EX]; [x E L&) APAK(K*; P L9)

<
s (= s\s): AK(K 5 ([L&: € LI|]; [LOE LIl])

» ... T hasn't[received any J-book].

(-)- book- -6 -rcv -NO-DEC-38(r
cn/cn: cn (cn\'s)\cn: iv\cn: s\iv:
APJx(v] s Px)  Ax[bk(x)] APAJAx. J(Px) APAx(P 167 AP[~(P T6)]
> ([e] 5 [rev(Le, x, LO)]))
cn: Ax([y] *; [bk(x)])
<
en\'s: AJAx. J([y] 4 [bA(x)])
<B
iV\'s: Ay KO S ([el *; [rev{Le, x, LO)]))
<B
s\"s: AJ[~(J[y| k()] ; [e] reve, TS, LOY]
* one-,MOD [T hasn't [received any J-bookK]].

s: AJ[~(JDy| bk{y)] *; [e] revle, T6, LOD] AK(K™; ([L6 € LA[l; [LOE L&[])
s: [~(([v] bk()] 5 ([L6> € LI||]; [LOE LaI])) 5 [e] rewle, T6, L))
s: [~ bk(y)]; [L6> € L5 [LOE Ll]; [e] reve, TS, L]
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3.6 MULTIPLE cn-MODIFIERS: [[s... cn-...] 's]

(Yesterday I saw a bear near the village. Today ...)

b. Ole  alla-mik nanu-si-pu-q angisuu-mik.
TOler other-MoD '(‘(*bear))-see-DECi,-3Sr) (big-,MOD)
Ole saw another bear, a big one.

* T saw a J(other bear) ...
other- -,MOD

cn: Ax([L& € x|[]; [x# L)) s\en: APAK(K*; P L9)

<
*s (=8\8): AK(K*; ([1L6; € L4[]; [L6# L))
) bear- ) )
cn/cn: cn (cn\'s)\cn: (cn\'s)\cn:
APAx(v] 5 Px)  Ax[bear(x)] APAJAx.J(Px) APAJAx.J(P x)
>
cn: Ax([y] *; [bear(x)])
<
en\'s: AJAx. J([y] ; [bear{x)])
<B
(en\"s)\'s: AJ AJAx. JWJ([V] *; [bear(x)]))
-see -DEC-3S(r)
iv\cn: s\iv:
APAX(P L6 ([e] *; [see{Le, x, LO)])) AP. P TS
<<B
(W'SI\'s: AJAJAxX(J(J Ty| bear(y)]) *; ([e] *; [see(Le, x, LO)]))
<<B
(s\"s)\'s: AJAI(J(J Ty| bear(y)]) *; [e| seele, TS, LOY])
<B

s\"s: AJ(J([y| bear(y)]; [L&2 € LI|[]; [LO#: L&) % [e] seele, TS, LO)])

* ... abigone.
big- - MOD )

cn: Ax[big{x, x||}]  Ts\en: APAK(K 5 P LO)  (s\S\"s)\'s: AJAH. HJ
<

'st AK(K *; [big{Lo, L[}

s\(s\'s): AHL. H(AK(K *; [big{L6, LJ}]))

* [T saw a J-other bear] a big one.
st (V] bear(n)]; [L6, € LI|[; [LO# L)) s [big{Ld, LI||}]) *; [e] seele, T, LO)])
s: (] bear())]; [L&: € L||; [L6# L&]; [big{Ld, LI|}]; [e] seele, TS, LO)])
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(Yesterday I saw a big bear near the village. Today...)

b. Ole  angisuu-mik nanu-si-pu-q alla-mik.
TOler big-MOD  '((*bear))-see-DECi,-3S(r) ' (another-,MOD)
Ole (too) saw a big bear, another one.

* T saw a J-big bear ...
big- -,MOD

cn: “s\en:

Ax[big{x, x||}] APAK(K™"; P L19)
<
s (= s\s): AK(K *; [big{Ld, LJ||}])

() bear () )

cn/cn: cn (cn\"s)\en: (cn\"s)\cn:
APAx(v] s Px)  Ax[bear(x)] APAJAx.J(Px) APAJAx.J(P x)
>

cn: Ax([y] 5 [bear(x)])

en\'s: AJAx. J([y] *; [bear(x)])
<B

(en\"s)\'s: AJ AJAx. JWJ([v] *; [bear(x)]))

-see -DECiv-3S(r)

iv\cn: s\iv:

APAX(P L67; ([e] *; [see{Le, x, LO)])) AP. P TS

<<B

(W'SI\'s: AJAJAxX(J(J Ty| bear(y)]) *; ([e] *; [see(Le, x, LO)]))

(s\"s)\'s: AJAI(J(J Ty| bear(y)]) *; [e| seele, TS, L))

<<B

<B

s\"s: AJ(J([y| bear(y)]; [big{Ld, LY||}1) *; [e] seele, TO, LO)])

* ... another one.
other- -,MOD ')
cn: s\en: (s\(s\"s))\'s:
ML EX]; [x# Lo]) APAK(K P L) AJAH . HJ

<

st AK(K *5 ([L& € L3)]; [LO# L&)

S\(S\'s): AH. HOAK(K ™5 ([L& € LI; [LO# LS2]))

[T saw a J-big bear] another one.

s: ([v] bear(y)]; [big{L0, LA} ]; [L& € LI|[]; [LO# L)) *; [e] seefe, TS, L))

s: (V] bear(y)]; [big{L6, LI||}]; [L € LA|[]; [LO# LOo]; [e] seefe, T6, LI)])
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APPENDIX. UC, WITH EVENTS (UC,)

DEFINITION 1 (Lists & infotention states) Let D be a non-empty set.

. (DY"™ = D" x D" is the set of T_L-lists of n topical D-objects (the T-list)
and m background D-objects (the L-/is?).

. For any TL-list i = (i1, i2) € (D)™", Ti =1 and Li = io. Thus, i = (Ti, Li).

. An n,m-infotention state is any subset of (D)Y"". O is the absurd state.

DEFINITION 2 (UC, types) The set of UC, #ypes is the smallest set @ such that
(1) {t, 6, e} © O, (i) if a, b € O, then (ab) € O, and (iii) s € O.

DEFINITION 3 (UC, frames) A UC, frame is a set {D,| a € O} of non-empty
pairwise disjoint sets D, s.t. (i) D, = {1, 0}, (ii) Dy, = {f| @ C Dom f C D, A
Ran f C Dy}, and (iii) Dy = U, .0 {DsU D" ".

DEFINITION 4 (UC2 syntax) Define for all a € O the set of a-terms as follows
i. Con, U "Var, U *Var, C Term,

ii. A (B) € Termgy, if u, € Var, U *Var, and B € Term,,

1. BA & Termy, if B& Term,, and A € Term,

iv. —A4,(4—=B),(AAB),(Av B)& Term, if A, B € Term,

V. Yu,B, 3u,B € Term,, if u, € Var, U *Var, and B € Term,

vi.. (A=B)& Term,ifA, B &€ Term,

vii.  (u, - B) € Termy, ifa € {6, €}, u € "Var, U *Var, and B € Term;
viil. Ta,, la, € Termy, ifa € {6, e} and n> 1.

ix. A{B} &€ Termy, ifa € {0, e}, A € Term,, and B € Termy,

X. |4, (4; B),(A47; B), (A *; B) € Termyy, if A, B € Terms

xi. (ACB)&E Term,if A, B€E€ Term,

xil. BA &€ Termg, if B &€ {CTR, BCK, DAT} and 4 € Term,

ABBREVIATIONS 1 For f € D, , ,(a1,...,8,)€ D, x... D,,ACS D, x ... D, :

GQ) f@, ..., @) = f(@)...(a), (i) 'f = (an.... a) f@n..,a) =1}
(iii) "4 = of € D, ,.(A=")

DEFINITION 5 (UC,-models) A UC,-model is a structure M = ({D,| a € 6},
C,, o, []), where (i) {D,| a € 6} is a UC, frame, (ii) C, (e-part of) is a weak
partial order on D, (ii1) € € D, and (iv) [-] assigns to each 4 € Con, a value
[4] € D,, and to B € {CTR, BCK, DAT} a value [B] € D, such that:

a. (e, d,...) € [4] — [cTR](e)=d if 4 € Con,y. ,

b. (e,d,d’, ...y € [4] — [Bck](e)=d’ if A € Con,g_,

c.  3d,d €D, (eo, d)E "[[spk] A [DAT](e0) =d’
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ABBREVIATIONS 2 (Projections & dot-extensions). For any non-empty set D,

. (x),, = the nth coordinate, X, forxe D" "
(), = the subsequence of X consisting of x;, € D, fora € {6, €}
. (d-x)=(d, x1, ..., X,) forde D, xe D"
. y>x iff y=( ...(Ym X)) forye D" ", xeD"

DEFINITION 6 (UC, semantics). The value [A]* of a term A given [-] and an
assignment g is defined as follows (we write (1) ‘X =Y for ‘Xis V, if Y is
defined, else X is undefined’, (i1) ‘c[X] for ‘[X](c)’, for any ¢ € D, (ii1)
‘X[Y/Z] for the result of replacing every occurrence of Y in X with Z, and (iv)
use the Von Neumann definition, so 0 = & and 1 = {J}):

i. [ul® = g(u) ifu € Var, U Var,
[A]E = [A] if A € Con,

i, [Aul(B)IE(d) =[B! ifde D,

iii.  [BA]® = [BI*([4]%)

1v. [—A4]° = 1\[4]®

[4— BI* = I\N[AI\[B]®)
[4 A BIF = [A4]° N [BI*
[4v B = [4]° U [B]*
v.  [Vu Al = Nac,, [ATMY
[Fu AL = Usc o, [ATE
vii [A=B]F = |{{d,dYEDd=[A]¥rd =[B]*rd=d"}|

vii.  [u, - Bi* = {((g(u,) - T[BI®), LIBI?) ifu, € Var,
= (TIBIF (g(u,) - LIBI®)) if u, € “Var,
Vi, [Talf0) = ((Ti)), ifie D,

[La,J5(0) = ((Li)a)n
ix. [4{B}]* = “{[AI*()i€ "[B]*}
x. o[{A]* = MieVeF:T=TiAL>LinajE C[4]®)}
c[4; B]* = c[4]*[B]®
c[47; B]* = {lE€c[4; B]®| Yk € c[4; B]*3j € c[4]°Ti € cIAd € D,
TK -2 1) > Ti A (T)); =d A [B]* # [B[T/Li]IF A (T)) =d}
cld +; B]® = {l€c[4; B]f| Vk € c[4; B]*Tj € c[A]*Ti € caAd € D,:
Lk -2 1j->Lin (L) =da [B]* # [B[L/T]]F A (L)), =d}
xi. [ACB] = |{{e,e)EDe=[4A]°re =[BfreC, e}
xii. [BAJ* = [BI(IAI®)
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DEFINITION 7 (UC, defaults). For any UC, model ({D,| a € 0}, C,, e, []),
the speech event, €, induces the default infotention state co = *{{{eo), { ))}.

DEFINITION 8 (Truth) An (sf)st term K is true in M iff Vg: C[K]* # &

1.

111

1.

111

1v.

Table 1 (UC, variables)

aE O Abbrev. Var, Var,
0 X,y X, Y,z
€ e e

S I,]

st LJ
(st)st [] K

o) D X, ¥,z
SE E e

(0] [’ J
Table 2 (drt notation)

Abbrev. for UC term

Static relations

A, # B, for —(4=5B)

A, € By, for BA

Local projections (a € {6, ¢}, RE {=, # C})
Ta, La for Ta;, La;

AL for Ai. A4

A for Al Ai

(Bu Ay,)°  for  Ai. B A%

AR; B for Ai. A°i R B°i
B(Ay,...A,) for Ai. BA\°i... A

~K for Al —3j(j € | K Ak(k =1i))

(Cl, Cz) for
Local drt-boxes

[u] for
[C] for
[u] C] for

[uu) C] for

[A€ B||]] for
[B{A4, A|}] for

Al Cll A Czl

Adj. Fudi(j = (u- i) A L)
Mj. LA G
Alj. udi(j = (u- i) A Ii A Ci)

Name of objects
individuals
eventualities
TL-lists

infotention states
updates
J-projections
g-projections
dynamic [ ]-operators

Example

Tii#X
Ly € Li{l}

Te, LO

x°, x°

TE®, L6°
(CTR T¢)°

(e Le)
see(y, LO)
~[1 man(y)]

[x]
[man 106]

D1 man(y)]

Alj. uIuFi(G= (u - (u’- i) A li A Ci)
Global drt-boxes (a € {9, €})

Aj. Ij £ 4 € B{LY)
Mj. B Aj AT}
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