Relative Tense in Japanese: A Case of Multiply Embedded Relative Clauses

Relative tense locates the reference time (RT) based on some context-dependent time, not nec-
essarily the speech time (ST) [1]. This phenomenon can be observed with Japanese subordinate
clauses, and there have been many descriptive and formal analyses of their behavior [e.g., 2,
3, 4], most of which, however, focused only on a single level of embedding. We observe that
Japanese multiply embedded relative clauses (RCs) can have a relative-tense interpretation that
depends on their non-immediately higher clauses, which we then formally analyze.

Background (1) illustrates relative tense ([- - - | indicates the RC).

(1) [ki-ta (t2)] gakusei-ga  hasir-u (t1)
come-PST student-NOM run-NPST

“A student who has come will run.”

As Figure 1 shows, the time from which the past tense of the RC is evaluated (evaluation time;
EvT) is the RT of its matrix clause (¢;), not ST.
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Figure 1: Temporal interpretation of (1).

Observation Consider (2) and Figure 2. With (a), the EvT of the deepest clause is the RT of
its matrix clause (¢5). With (b), however, 3 is not necessarily before ¢5, meaning the EvT is ¢;.

(2) [[kansensyoo-o hassyoosi-ta (t3)] hito-ga {(a) tuka-u  / (b) tukat-ta} (t5)]
infection-ACC develop-PST person-NOM use-NPST use-PST
heya-o  syokuin-ga soojisu-ru (ty)
room-ACC employee-NOM clean-NPST

“An employee will clean a room that a person who has developed an infection {(a) has
used / (b) will use}.”

(a) use-NPST (b) use-PST
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develop (t3) clean (¢1) develop (¢3) use (t2) develop (t3) use (t2) develop (t3) clean (¢1)

Figure 2: Temporal interpretation of (2). ST is omitted for brevity.

Therefore, the EvT of an RC may be the RT of a non-immediately higher clause as if the matrix
clause were “skipped,” which was not expected in previous studies. Given this evidence, we
propose the following criterion.

(1) The EvT of an RC is the RT of its nearest higher clause with the opposite tense form
(unless the noun phrase with the RC is anaphoric or specific). If there is no such clause,
the EvT is the RT of the outermost clause.



Analysis To formalize (i), we utilize /ists of time intervals [4] with constants for tense forms
(e.g., [(t, pst); (', npst), . ..]). Then, (i) amounts to searching a list for an appropriate pair (¢, F')
from head to tail. We implement this search with dependent type theory [5], which provides a
computationally robust way to handle lists.

Concretely, adopting Dependent Type Semantics [6, 7], we define the following semantic
representation for a null morpheme equivalent to the relative pronoun of a past-tensed RC (the
non-past version is similarly defined).

existential quantification of the RT

{ t : time
Ap. An. Ax. M. | | p(x)(t)(find (¢, npst)) ({t, pst) :: £)
n(x)(f)

RC predicate

modified noun

\ the list extended with the new RT
argument of p and n

time-interval list EvT of the RC: the first npst element of /
(if there is no such element, the value is the last one)

Below is the outline of the semantic representation for (2b), where the EvT of ¢35 is calculated
as t1, as required.

RT of the 1st clause (soojisu-ru)
t, : time }/ RT of the 2nd clause (tukat-ta)

tp : time RT of the 3rd clause (hassyoosi-ta)

- (t3 < find([(t2, pst); (t1, npst)], npst)) - - -
=1

Thus, we can compositionally derive semantic representations even when the EvT of an RC is
given over the boundary of its matrix clause.
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