Siena, 17 maggio ’05.
Notes on the semantics of the Italian temporal conjunctions “prima” and “dopo”.

1. Asymmetry based on (non)-veridicality

1.1 Definition of (non)-veridicality
A sentential operator ( is (non)-veridical if and only if the assertion of a sentence of the form "((()" does (not) force acceptance of the embedded sentence ( as a true sentence.

1.2 English data (Heinämäki 1974, Beaver&Condoravdi 2003)

(1) The bomb exploded before it hit the target.
(the bomb didn’t hit the target)

(2) Mozart died before he finished the Requiem.
(Mozart didn’t finish the Requiem)

(3) The bomb exploded after it hit the target.
(the bomb hit the target)

(4) Mozart died after he finished the Requiem. 
(Mozart finished the Requiem)

1.3 Italian data
(5) La bomba esplose prima che colpisse il bersaglio.

(6) Mozart morì prima che terminasse il Requiem.

(7) La bomba esplose dopo aver colpito il bersaglio.
(8) Mozart morì dopo aver terminato il Requiem.
1.4 Generalizations about the (non)-veridicality properties of “prima” and “dopo”.
(V1) “prima” is non-veridical with respect to its clausal complement

(V2) “dopo” is veridical with respect to its clausal complement


2. Asymmetry based on NPI-licensing

2.1 English data (Landman 1991, Beaver&Condoravdi 2003)
(9) John read the book before anyone else ever did.

(10) Cleo leapt into action before David moved a muscle / could say a word.

(11) I once spent 10 minutes staring at Trevor Lock before I had the faintest idea who he was.
(12) * John read the book after anyone else ever did.
(13) * Cleo leapt into action after David moved a muscle / could say a word..

(14) * I once spent 10 minutes staring at Trevor Lock after I had the faintest idea who he was.
2.2 Italian data
(15)-a Me ne andai prima che accadesse alcunché.

-b Me ne andai prima che arrivasse alcuno di loro.
(16) Leo entrò in azione prima che Gianni muovesse un dito / dicesse una parola.

(17) Gianni dimostrò il teorema prima che Leo si facesse la più pallida idea di come procedere.

(18)-a * Me ne sono andato dopo che è accaduto alcunché.

-b * Me ne sono andato dopo che è arrivato alcuno di loro.

(19) * Leo è entrato in azione dopo che Gianni ha mosso un dito / detto una parola.

(20) * Gianni ha dimostrato il teorema dopo che Leo si è fatto la più pallida idea di come procedere.

2.3 NPI-licensing properties of “prima” and “dopo”
(N1) “prima” licenses NPIs in its clausal complement

(N2) “dopo” does not license NPIs neither in the main clause, nor in its clausal complement

3.  Anscombe’s asymmetry
3.1  Definition of sentential converseness
Two sentential connectives Conn1, Conn2, denote relations that are sentential converses if and only if, from the truth of “A Conn1 B”, it is possible to infer the truth of “B Conn2 A”, and vice versa.
3.2  English data (Anscombe 1964, Beaver&Condoravdi 2003)


Parthenon’s being there



St. Peters’ being there
(21) The Parthenon was there after St. Peters’ was there.
TRUE

(Interpretation: the Parthenon was still there after St. Peters’ began to be there.)
(22) St. Peters’ was there before the Parthenon was there.
FALSE

(Interpretation: St. Peters’ was there before the Parthenon began to be there.)

From the truth of (21) and the falsity of (22):
“before” and “after” are not sentential converses (Anscombe 1964).
3.3 Different logical properties of “before” and “after” as sentential relations
(A) “before” is transitive,  “after” is not transitive


Example (Beaver&Condoravdi 2003):


Fred dancing


Ginger dancing


Delores dancing

(a) Fred was dancing before Ginger was dancing.
TRUE

(b) Ginger was dancing before Delores was dancing.
TRUE

(c) Fred was dancing before Delores was dancing.
TRUE

(d) Ginger was dancing after Fred was dancing.
TRUE

(e) Fred was dancing after Delores was dancing.
TRUE

(f) Ginger was dancing after Delores was dancing.
FALSE

(B) “before” is antisymmetric,  “after” is not antisymmetric

Example:


Fred dancing


Ginger dancing

(g) Fred was dancing before Ginger was dancing.
TRUE

(h) Ginger was dancing before Fred was dancing.
FALSE

(i) Ginger was dancing after Fred was dancing.
TRUE

(l) Fred was dancing after Ginger was dancing.
TRUE

3.4  Anscombe-like asymmetries for Italian
Andrea Bonomi’s asymmetry (2005):


Leo’s being sick


Gianni’s being sick

(23) Gianni era malato prima che lo fosse Leo.
FALSE

(Gianni era malato prima che Leo iniziasse a essere malato)
(24) Leo era malato dopo che lo fu Gianni.
TRUE
(Leo era malato dopo che Gianni finì di essere malato)

Leo’s running


Gianni’s running

(25) Gianni ha corso prima che corresse Leo.
FALSE
(Gianni ha corso prima che Leo iniziasse a correre)

(26) Leo ha corso dopo che ha corso Gianni.
TRUE
(Leo ha corso ancora un po’ dopo che Gianni ha finito di correre)

4. Italian-specific asymmetries.

4.1 Expletive negation.


The a- and b- sentences in (27)-(29) are truth conditionally equivalent:
(27)
-a Lo fermerai prima che non faccia sciocchezze.


-b Lo fermerai prima che faccia sciocchezze.

(28)
-a Si invita l’intera cittadinanza a non buttare la cenere prima che non sia completamente spenta.


-b Si invita l’intera cittadinanza a non buttare la cenere prima che sia completamente spenta.
(29)
-a Chi tocca per primo il pallone non può colpirlo una seconda volta prima che non sia calciato da un altro giocatore.


-b Chi tocca per primo il pallone non può colpirlo una seconda volta prima che sia calciato da un altro giocatore.

Negation in the clausal complement of “dopo” has semantic content (the a- and b- sentences in (30), (31), have different semantic content):
(30)
-a Lo pagherai dopo che non avrà compiuto il lavoro assegnatogli.


-b Lo pagherai dopo che avrà compiuto il lavoro assegnatogli.

(31)
-a Si invita l’intera cittadinanza a non acconsentire al nuovo progetto dopo che non siano stati violati i vecchi accordi.


-b Si invita l’intera cittadinanza a non acconsentire al nuovo progetto dopo che siano stati violati i vecchi accordi.

- expletive negation is allowed in the clausal complement of “prima”;

- expletive negation is impossible in the clausal complement of “dopo”.

4.2 Distribution of n-words.

(32) Ce ne andammo dal locale prima che ci accadesse niente di spiacevole.

(33) Gene Mallowe fu il primo ad esprimere la verità sulla fusione fredda, prima che nessun giornalista scientifico osasse sfidare l'opinione prevalente.

(34) Ho scoperto io quel locale, prima che nessuno di voi vi avesse mai messo piede.


The n-words “niente”, “nessun”, and “mai” in (32)-(34) are interpreted as the negative polarity existentials “alcunché, “alcun”, and “mai”, respectively.
(35) * Ce ne andammo dal locale dopo che ci accadde niente di spiacevole.

(36) ? Galilei fu tra i primi a riconoscere la verità sull’ordine celeste, dopo che nessun filosofo della natura aveva cominciato a sfidare l'opinione prevalente.

(37) Ho scoperto io quel locale, dopo che nessuno di voi ci ha voluto mettere piede.


If the n-words “niente” and “nessun” are interpreted at all in the contexts (35)-(37), they are not interpreted as negative polarity existentials, but as negative universal quantifiers.

4.3 Distribution of the phrase “di quanto”.

(38) Vent’anni fa si moriva prima di quanto non accada oggi.

(39) Lo studente si sente più incoraggiato ad esprimersi in lingua tedesca prima di quanto non gli permetta un approccio non trasversale.

(40) Avrete la prova che so cavarmela da solo molto prima di quanto non crediate.

(41) * Oggi si muore dopo di quanto non accadesse vent’anni fa.

(42) * Arrivò dopo di quanto non credessimo.

“prima di quanto (non)” is a well-formed complex conjunction

“dopo di quanto” is an ill-formed conjunction
4.4  Asymmetry in the mood-selection properties of “prima” and “dopo”
(MS1) Finite clause complements of “prima” must be in the subjunctive mood.

(MS2) Finite clause complements of “dopo” must be in the indicative mood.


5. Hypothesis for an explanation of the previous data

5.0 Underlying comparativity of “prima”

“prima che” is analyzed as a comparative structure “più X che”, where X stands for a gradable predicate of events conveying temporal information (X = presto).
A gradable predicate P (such as the adjective “tall”, or the adverb “early”) is formally represented as a two-place relation P’(x, (), where the argument x stands for an individual, and the argument ( stands for a degree of P-ness.
The logical form of a statement "x is A" (A being a gradable predicate in its positive form) will be given by the relational formula "A’(x, ()".

Example:

(E) Gianni è intelligente.
(E') INTELLIGENTE’(Gianni, ()
(Interpretation: the measure of Gianni’s intelligence is at least as great as the contextually salient standard of intelligence ()
(The value of ( in (E') is contextually fixed as the standard of intelligence which is most salient in the utterance context of (E))
Semantic principles governing graded predications:

(P1) A’(x, () ( ((' [(' ( ( ( A’(x, (')]

(if x has the property A to a given degree (, then x has A to any lesser degree (')
(P2) (A’(x, () ( ((' [A’(x, (') ( (' < (]

(if it is not true that x has A to (, then any degree (' to which x has A is less than ()
5.1  Semantic analysis of comparative constructions
(Seuren 1973; Klein 1980; Larson 1988)

x is A-er than y   (   x is A to a degree ( such that it’s not true that y is A to (.


(x is A to a certain extent, and y is not so A)


x is A-er than y   (   (( [A’(x, () ( (A’(y, ()]

Example:

(E) John is taller than Mary.

Semantic analysis of (E):

(E') (( [tall’(John, () ( (tall’(Mary, ()]

(E'') (( [tall’(John, () ( ((' [tall’(Mary, (') ( (' < (]]
[from (E'), by (P2)]
5.2 Comparative analysis of “A prima che B”

Assumption:

simple tensed sentences are analyzed as existential quantifications over eventualities.

Examples:

(E) Gianni è arrivato.
(
(e [Past(e) ( arrivare(e) ( tema(e, Gianni)]

(F) Gianni è arrivato presto.

(
(e [Past(e) ( arrivare(e) ( tema(e, Gianni) ( presto’(e, ()]
Semantic analysis of “A prima che B”:

A prima che B   (   (( (e(A’(e)) [presto’(e, () ( ( (e'(B’(e')) [presto’(e', ()]]
5.3 Analysis of “A dopo che B”

Assumption:

e > e'  iff  every time in the temporal trace of e follows every time in the temporal trace of e' (no overlapping between e and e').
A dopo che B   (   (e(A’(e)) (e'(B’(e')) [e > e']
5.4 (Non)-veridicality

(5) La bomba esplose prima che colpisse il bersaglio.
(7) La bomba esplose dopo aver colpito il bersaglio.
(5') ((e bomb-explode(e)) (( [early(e, () ( ( ((e' bomb-hit-target(e')) [early(e', ()]]

The explosion of the bomb was early to a degree ( such that no hitting of the target was early to (.

(The bomb exploded at a time at which the bomb had not yet hit the target)

(7') ((e bomb-explode(e)) ((e' bomb-hit-target(e')) [e > e'] 
The event of the bomb hitting the target was successive to the event of the explosion of the bomb.

5.5  NPI-licensing
Assumption (Ladusaw 1979):

NPIs are allowed only in the scope of downward-entailing operators.

An operator Op is downward entailing if and only if ( ( ( implies that Op(() ( Op(().
(Negation is the prototypical downward entailing operator.)
(15) Me ne andai prima che arrivasse alcuno di loro.
(18) * Me ne sono andato dopo che è arrivato alcuno di loro.
(15') ((e I-leave(e)) (( [early(e, () ( ( ((x one-of-them(x))NegPol ((e' x-arrive(e')) [early(e', ()]]

My leaving was early to a degree ( such that no one of them arrived early to (.

(18') ((e I-leave(e)) ((x one-of-them(x))NegPol ((e' x-arrive(e')) [e > e']

I left at a time that was successive to a time at which anyone else arrived.

5.6 Anscombe's asymmetry


Parthenon’s being there



St. Peters’ being there

(21) The Parthenon was there after St. Peters’ was there.
TRUE

(21') ((e Parthenon-be-there(e)) ((e' St. Peters’-be-there(e')) [e > e']

An eventuality of the Parthenon being there was successive to an eventuality of St. Peters’ being there.

(The Parthenon was there at a time that was successive to a time at which St. Peters’ was there) 

(22) St. Peters’ was there before the Parthenon was there.
FALSE

(22') ((e' St. Peters'-be-there(e')) (( [early(e', () ( ( ((e Parthenon-be-there(e)) [early(e, ()]]

An eventuality of St.Peters’ being there was early to a degree ( such that no eventuality of the Parthenon’s being there was early to (.

(St.Peters’ was there at a time at which the Parthenon was not yet there)

Andrea Bonomi’s example:


Leo’s being sick


Gianni’s being sick

(23) Gianni era malato prima che lo fosse Leo.
FALSE

(23') ((e' Gianni-essere-malato(e')) (( [presto’(e', () ( ( ((e Leo-essere-malato(e)) [presto’(e, ()]]

An eventuality of Gianni’s being sick was early to a degree ( such that no eventuality of Leo’s being sick was early to (.
(24) Leo era malato dopo che lo fu Gianni.
TRUE

(24') ((e Leo-essere-malato(e)) ((e' Gianni-essere-malato(e')) [e > e']

An eventuality of Leo’s being sick was successive to an eventuality of Gianni’s being sick.
5.7 Explanation of the Italian-specific data
5.7.1  Expletive negation
Hypothesis:

an expletive negation must be licensed by an underlying semantic negation.
(27) Lo fermerai prima che non faccia sciocchezze.

(27') FUT [((e tu-fermi-lui(e)) (( [early(e, () ( ( (expl. ((e' lui-fa-sciocchezze(e')) [early(e', ()]]]

· FUT [((e tu-fermi-lui(e)) (( [early(e, () ( ( ((e' lui-fa-sciocchezze(e')) [early(e', ()]]]

Expletive negation in (27) is licensed by the underlying semantic negation which is made explicit in the LF (27'). (In the semantic interpretation of the sentence, this negation is deleted)
(30) Lo pagherai dopo che non avrà compiuto il lavoro assegnatogli.

(30') FUT [((e tu-paghi-lui(e)) ( ((e' lui-compie-lavoro(e')) [e > e']]
Negation in (30) cannot be expletive, since there is no semantic negation in the LF (30') that could act as its licenser.
5.7.2  N-words.

Hypothesis:

N-words encompass an expletive negation (N-words as a special case of expletive negation).
(34) Ho scoperto io quel locale, prima che nessuno di voi vi avesse mai messo piede.
(34') .((e io-scopro-locale(e)) (( [early(e, () ( ( ((expl. (x uno-di-voi(x)) ((e' x-mette-piede-in-locale(e')) [early(e', ()]]
(
.((e io-scopro-locale(e)) (( [early(e, () ( ( ((x uno-di-voi(x)) ((e' x-mette-piede-in-locale(e')) [early(e', ()]]
The expletive negation encompassed by “nessuno” in (34) is licensed by the underlying semantic negation made explicit in (34').

(35) * Ce ne andammo dal locale dopo che ci accadde niente di spiacevole.

(35') .((e noi-lasciamo-locale(e)) ((expl. (x cosa-spiacevole(x)) ((e' accade-x-a-noi(e')) [e > e']
The n-word “niente” in (35) requires to be licensed by some semantic negation. But there’s no such licensing negation in (35).
5.7.3  Distribution of the phrase “di quanto”.
Hypothesis:

The wh-word “quanto” is semantically a degree-abstractor.

Syntactically, “quanto” enters into the construction of degree-terms (DegNPs).

Example:

[DegNP Quantoi Gianni è (i -alto] ( ((()(( = Max{(( : Gianni è (( -alto})
(40) Avrete la prova che so cavarmela da solo prima di quanto non crediate.

(40') .((e voi-avete-prova(e)) (( [early(e, () ( ( ((((0)((0 = Max{(( : voi-credete-che-^((e' voi-avete-prova(e')) [early(e', (()]^}) [(0 ≥ (])]
What (40') says is that the degree of earlyness (0 introduced by the DegNP “quanto non crediate” is not as great as (is less than) the degree of earlyness ( which is associated with the eventuality e of the main clause.

(42) * Arrivò dopo di quanto credessimo.

(42') ((e lui-arriva(e)) (((0)((0 = Max{(( : noi-crediamo-che-^((e' lui-arriva(e')) [??(e', (()]^}) [e > (0]
What (42') says is that the eventuality e of the main clause is temporally successive to the degree (0 introduced by the DegNP “quanto credessimo”.
Two problems with (42'):
(a) “dopo” does not specify in this semantic account any gradable property to whom (0  may refer ((0  is actually not defined)
(b) the relation of temporal succession > underlying “dopo” may not subsist between an event and a degree (> is only defined over events).
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