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ABSTRACT

Sentential aspect is the integrated function of lexical main verbs, aspect markers, adverbials, subjects and
objects, and other syntactic constituents. The present approach represents sentential aspect by situation types and
further distinction of aspectual meaning. Situation types are the basic categorization of situations that human make
on the basis of their perceptual and cognitive facultics. Seven situation types are distinguished in this article, which
include events (accomplishments, processes, achievements and activities), states, habituals and generics.
Accomplishments and achievements express perlectivity, whereas others imperfectivity. Perlectivity and
imperfectivity can be further distinguished into subdivions such as 'telic' and 'perfcctive’, and ‘'habitual’,
'delimitative’ and ‘continuous' respectively. Based on the situation type and the further distinction of aspectual
meaning of a source language, the generation of verbs, aspect markers and adverbials [or a target language can be
properly made. In this paper, the translation of aspect from Japanese to Chinese is described in detail. The
problem that several aspect markers occur together in a sentence is also discussed. -

I. INTRODUCTION

It has been observed that the aspectual properties of sentences are not determined simply by
their lexical main verbs.l Rather, a large variety of syntactic constituents play a role in this
determination, which include aspect markers, adverbials, subjects and objects, and other
syntactic constituents such as prepositional phrases. According to different aspectual
properties of a sentence, situation types, which are the basic categorization of situations that
human make on the basis of their perceptual and cognitive faculties, can be distinguished. In

this article, we follow Smith (1986) and distinguish seven types of situations as follows:[1]
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Achievements (perfectivity)
Happenings
[-agent]
Processes (imperfectivity)
Accomplishments (perfectivity)

Actions
[+agent]
Activities (imperfectivity)

—l ___States (imperfectivity)

— Events

Habituals (imperfectivity)

" L Generics (imperfectivity)

Figure 1: Situation types and perfectivity

Except events and states, we also distinguish habituals and generics. Habitual situations
are characterized by an extendéd period of time, whereas generic one refers to situations that
denote facts, common sense, knowledge and 56 on. Events can be distinguished into
happenings and actions. If the subject of a sentence is agentive, it denotes an action situation.
Otherwise, a sentence denotes a happening situation. Both happenings and actions can be
further distinguished into achievements and processes, and accomplishments and activities
respectively. Achievements and accomplishments are percepted as a whole and thus are
perfective, whereas processes and activities are regarded to continue for a period of time and
are imperfective.

The perfective and imperfective oppositions can be mainly represented as follows: [212

[ 1
PERFECTIVE IMPERFECTIVE
| 1 | ) |
Telic Perfective  Habitual Delimitative Continuous

Nonprogressive  Progressive

Figure 2: Aspectual oppositions

In the subdivisions of 'conitnuous', a distinction is made between 'progressive’ and

'nonprogressive', the former being the combination of continuousness with nonstativity.
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While many languages do have a single category to expresé perfectivity and another to express
imperfectivity, there are other languages where perfectivity and imperfectivity are subdivided
into a number of distinct categories, and yet others where there is some category that
corresponds to part only of the n'meaning of perfectivity or imperfectivity.[2] The aspectual
System of a particular language has to be investigated. Our approach is to represent sentential
aspect by situation types and further distinctions of aspectual meaning and generate verbs,
aspect markers and adverbials for a target language based on situation types and further:
distinctions of aspectual meaning of a source language. The present treatment of aspect in

machine translation should be like the following figure:

Sentential Aspect

Linguistic Forms Linguistic Forms

Japanese

Figure 3: The treatment of aspect in machine translation

In the existing algorithms for processing Japanese, sentential aspect is identified to be such
as 'start’, 'continue’, 'completion’, and 'result.'[3][4] Our appi'oach is differeﬁt from those
algorithms in that both the notion of situation types and further distinctions of aspectual
meaning are suggested to be put into the treatment of aspect in machine translation mainly for

distinguishing conceputal differences. For example:3

(1) fABA 728 #IIFEA 7S, (Achievement, perfective)
WA PTGN1E, T

"'When I came into the door, he died.’
(2) REDEIZIZ. bIHRFATWE T, (State, perfective)

KBNS R, ARE 48T
'At the year that the war ended, my grandfather was dead.'

The main clause of (1) is catcgbrized into an achievement situation and (2) a state. Best
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translation should depend on both of the situation type and the further distinction of aspect that
are intended by the speaker. In (2), the English adjective 'dead’ is more proper than the verb
'die' to describe a state. For Chinese, the state of 'deadness' is better expressed by the verb
'3 'die' plus the perfective marker '7' and the adverb 'e.#’ 'already’ since the Chinese
lexicon does not distinguish the action from the state for deadness. _

On the other hand, sentential aspect can be marked by aspect markers or not depending on
the aspectual systems of particular languages. For example, for some Japanese
accomplishment and achievement situations they are not marked by any aspect markers and
simply occur in past tense (as in (3) and (4)). Besides, certain syntactic constructions (as in

(5)) also contribute to the sentential aspect of the sentence. For example:

(3) fLix&~XZ L. (Accomplishment, perfective)
LT ,
'T have eaten.' :
(4) $I3FEA 8. (Achievement, perfective)
#ET
'He died."
(5) FUIHEANTFLS ZEHH N TR/ A . (State, experiential)

R TS
'T have not been to Japan before.'

The use of situation types and further distinctions are easy for the treatment of the sentential
aspect of those sentences that are not marked by any aspect markers.

In section II and III we will first introduce the aspectual systems of Chinese and Japanese
respectively. Section IV will show how such an approach can be implemented in a Japanese to
Chinese machine translation, followed by section V that the combination of aspectual meaning

will be discussed. Finally, the concluding remarks of this paper will be included in section VI.
II. ASPECTUAL SYSTEM OF CHINESE

In this section and the following one, we will first introduce the aspectual systems of

Chinese and then Japanese.
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The aspects of Chinese are perfective and continuous (or durative), typically indicated by
the perfective marker ' 7', and the continuous markers '(i£)#'and '# . The former presents a.
situation from a perfective viewpoint and the latter an imperfective view. Besides, '#'is
known as an experiential marker, and '4e ' and "F% "are two continuous markers which
derive their aspectual meaning from fheir lexical meaning 'up' and 'down’ respectively.4
Other markers such as '&' 'finish' and ‘4 'good' are complements that mark telic and
perfective meaning respectively.

In determining the situation type of a sentence, verbs can be classified according to their
inherent meaning or to aspect markers that they can co-occur with. In Chinese, verbs can be
divided into action, process, telic, and state verbs. The classification of Chinese verbs are

exemplified as follows:

[mny] Floow, w3t RT W&,
+durative ,
Action (+agent) B oA

—[+actional]

Lphiual] s ws, 2f
(-agent)

Process
[-actional]

T ey

#:4, 3k ik

Telic PR, K 0 BX BR

| [?C:t:;?” Mental SN, 2ol X, B R, &
(-agent) Transient [+mental]
[+transient] Psycho

(agent) [rpaych] ~ *HR o L8 w8
State
| [+state] Olhers LD X W
[-mental] .
[-psych]

Permanent
[+permanent] gy yp g, gi, K, KA Dot
(-agent)

Figure 4: Verb classification of Chinese

Action verbs can be further distinguished into activity and act verbs. The former are
durative and the latter are punctual. Two categories of states are distinguished: transient and
permanent. The former are subdivided into mental state, psychological state and others. In the

three types of state verbs, only psychological state verbs can occur with the continuous marker
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()4 This is very similar to English that lexically stative verbs can be used nonstatively and
appear in the progressive.[2] On the other hand, only mental state verbs can be marked by the
continuous marker '#.' Telic verbs cannot be marked by the constituous marker ‘()£ but
adverbs such as &' 'almost,’ or '##' 'gradually’ to refer to a process that necessarily
comes to an end. Process verbs can be modified by 'A' and means that a process is
undergoing.

Action, process and state form a continuum. In Chinese, it is very often that action,
process and stafe arépolysemics. For example, the verb '#' 'open’ and 'f#' 'stop' can be an
action, a process or a state and occur in an accomplishment, an achievement and a state

situation respectively as follows:

€.8. Accomplishment Achievement State
* * >
M7 M7 GE 2
Accomplishment  Achievement State
%k * >
1#7 # 7 %

Action and process verbs are often marked by the perfective marker ' 7' to mean an
accomplishment and an achievement respectively. In some other cases, the vocabulary might

distinguish. For example:

Accomplishment Achievement "~ State
% ' * > 7
*£7 &7 CRRAT
Achievement State
* >
T BT

In the case of ‘&' 'deadness,’ there is not any state verb for ‘&%’ 'deadness.’ However, a
state situation can be expressed by the verb '#' 'die,’ the adverb'e.4s' 'already' and the
perfective marker ' 7 . For the treatment of aspect, action, process and state verbs that form a

continuum are suggested to be recorded in the dictionary as a unit.
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- In some languages, it is possible to derive verbs referring to specifically telic situations
from verbs that do not necessarily refer to telic situations, usually as part of the derivational
morphology.[2] Chinese is such a language that a resultative compound can be formed by an
action verb plus a complement to express the resultant state of the action including such as '’
'finish' and ‘4 'good’' and many other complements that the cooccurrence of which is mainly
dependent on different verbs.

The situation types and the interpretations of Chinese aspect markers are listed as follows:

Table 1: The situation types and the interpretations of Chinese aspect markers

ST

M Accomplishment  Activity Achievement  Process State  Habitual Generic
‘perfective’ ‘perfective’
1 "elic' * "elic’ ‘inceptive’  'perfective’  * *
% ‘experientiall  * ‘experiential * ‘experientiall % *
'progressive’
(£)& * ‘progressive’ * . * ‘habitual' *
'repetitive’
* * D L. ) %* * D I 3 %*
progressive nonprogressive _
Ty * 'inceptive’ * "inceptive’ * * *
T *  'continuous' * 'continuous’ * ‘continuous' *
wi * "delimitative’ * * * * *
orv-v .

ST: Situation types, AM: Aspect markers
The perfective marker ' 7' can both occur in an accomplishment and an achievement

situation. It can mean that the action is bounded or the terminal point of the action is achieved.

The two continuous markers '(£)#4' and '%' behave differently. Both ‘(&£)#' and '%' can
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occur in an activity situation and means 'progresssive.’ '&' but not ‘%' is used in a habitual
situation to denote habituals.

- Having analyzed the twelve textbooks of Mandarin Chinese for Elementary Schools, we
concluded that two categories of verbs often occur with the continuous marker %' in a
subordinate clause, which funétion as a background for the figure indicated by its maiﬁ clause.

Spacial postural verbs: 4% 'sitting,’ nﬁ%' 'lying’
State verbs that are used causatively:#p% s 'facing up,' #%A% 'curve waiste,’
q&% 2 'facing down,' g8 'with guts,’ %m0 'barefQot,' ar¥ s 'blushingly,’
#%# 'with oblique head,' 8 %.=#% 'hardhearted’
Also, some verbs, though subcategorize for verb phrases or sentential complements, must
contain aspect markers or the sentences will be unacceptable:
BERR ‘cry anxiously,' e=%m¥ 'busy in mowing,' ¥4k 'rush for lifting
water,’ $#¥%&Xx 'fight for growing up," %= 7%%4# 'forget to tell him,
237 #4 % 'forget that he will qome’ ‘ ‘
However, in the following types of sentences, we found that aspect markers never occur.

1.Verbs that subcategorize for verbal phrases occur. For examnle:

(6)* H AL T Liuifse.
I hoped to go to his place.

2. Verbs that subcategorize for sentential complements occur. For example:

(N* Ml T &,
- T knew that he would come.

3. Verbs that subcategorize for pivotal sentences occur. For example:

(8)* Huat 3% T HIRE B AT,
He criticized that this movie is not good.

4. Verbs that subcategorize for a goal or locative phrase occur. For example:

O * KA LW EARLES .
I saw him lie on the bed and read.
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5. Sentences that contain resultant or extent complements occur. For example:

(10)* &M BF#HE TRRRE.
This house was beautifully decorated.

6. Cleft sentences or causative sentences that occur. For example:

(1D* e T AKMMA S,
He made everybody happy.

Also, in Chinese the first event in a sequence of successive events are often marked by the

perfective marker. For exmaple:

(12) R 7T R A% .
: He bought a ticket and came in.

III. ASPECTUAL SYSTEM OF JAPANESE

The notion of aspect is related to seven auxiliary verbs in Japanese.. They are 'teiru’,
'teshimau', 'teoku’, 'tekuru’, 'teiku’', 'temiru' and 'tearu.[5] In general, 'teshimau' marks
perfectivity whereas 'teiru,' 'tekuru,’ 'teiku,' ‘temiru,' and 'tearu’ mark imperfectivity. While
'teoku’ can mark perfectivity and imperfectivity. Verbs in Japanese can be divided into state ,
action, and change verbs. Change verbs can be further distinguished into three types: process,
telic and resultant verbs. All verbs except state verbs can be marked by the aspect marker
'teiru.’ The three types of verbs are exemplified as follows:[6]

i. State verbs: 5. W3,  TE3
ii. Action verbs: Zts. &R3 . HF. H<
iii. Change verbs
a. Process verbs: R<. &kl
b. Telic verbs: #13 . 3
c. Resultant verbs: 33, i3, £3

The situation types and the interpretations of Japanese aspect markers are listed below:
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Table 2: The situation types and the interpretations of Japanese aspect markers

ST | Accomplishment Activity Achievement Process ~  State Habitual Generic
i) . M '
experiential
' -
. . rogressive . )
Teiru * ‘progressive’ » PO ‘perfective’  'habituall  *
‘repetitive’
‘nonprogressive'
Teshimau ‘telic’ * "telic’ * * * *
Teoku . x . . perfective . .
‘nonprogressive’
Tekuru . 'inceptive’
* ‘continuous’ s OEPIYE * * *
continuous
Teiku b ‘continuous’ *  ‘continuous' * ‘continuous’ *
Temiru * "delimitative’ * * * * *
Tearu * * * * 'nonprogressive’  * *

ST: Situation types

AM: Aspect markers

The interpretations of the seven aspect markers and the Chinese translation are discussed as
follows:
1. Teiru

In general, a verb in the '-te' form plus 'iru’ refers either (1) to an action\ that goes on over
a period of time, or (2) to the state resulting from an action.

a. teiru--> (Activity, progressive)

When 'teiru’ occurs with an action verb, it can mean 'progréssive' of an activity.
Adverbials that denote a period of time such as "4~ 'now’ often occur in an activity situation.

For example:

(13)4. REDLFEEZZF->TnIT.
RAEAYFABERE
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I am learning English conversation now.
(1B AL THATHET,

REKEASNTR
All are playing outside.

b. teiru--> (Process, progressive)
"Teiru' can mean 'progressive’ of a process when it occurs with a process verb. In such a

case, the translation 'f&' is better than 'i£ 4. For example:

(1IS)FDRE> TNDKPEALABITWS,
B & T @ A VAR N 697K Tt ) Fo 38 A1
The water in the river is continuously increased due to the rain.

c. teiru-->(Process, repetitive)
"Teiru' can mean 'repetitive' of a process when it occurs with a telic verb. The subject of a

sentence that describes such a case is usually plural. For example:

(160)2<DH FAEIHENT WS,

X ¥R 3
A lot of glass is breaking.

d. teiru--> (State, experiential)

'Teiru’ can also mean ‘experiential’ when it occurs with an action verb. Frequency adverbs
such as '==z &' 'two or three times' often occur in the states that expresses experience. In
Chinese, 'experiential’ is often expressed by an action verb plus ‘i#&', which is recognized as
an accomplishment situation.d

(INBDANIILKEADNFHEBNVTWVS,
AR EIK 513
That man has written many novels.
(IQHEEFEVWRICZ=ZEINDNHETA TV,

HA MBS AR 2K
I had read this novel two or three times when I was young.

e. teiru-->(State, perfective)
When 'teiru’ occurs with a telic, a resultant, or an action verb (as in (22) and (23)), it _

means the resultant state. To express a state, ' 7' should be used if a nonstative verb is chosen.

(1NDBHIZMICZL > TV S,
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B RR T Ek
The neighborhood has became an open area.

Qo) ZArEZAIL. AABLBRTWS,
FIRAAMAET

Trees have fallen down everywhere.

QDEER D SBOTENENT NS,
MERGFERMT ' ' :
Cherry blossoms have been in blossom since yesterday.

QADFIZT TR FDEETRATNS,
AR L Y
He has read that book.
@)HFIZBOFREIZ=ZFEHDbLH> TS,

RUSEARAS R 6T 4 T = 5
He has learned from the teacher for three years.

In the case of action verbs, in order to distinguish the sentential aspect '(state, perfective)'
from '(activity, progréssive),' the definiteness of the subject and the object, and adverbials
must be taken into consideration.

f. teiru-->(State, nonprogressive)

When 'teiru’ occurs with a resultant verb (as in (24) and (25)) or an action verb (as in (26)
and (27)), it can mean the 'nonprogressive' of a state. Most of Chinese state verbs are not
mafked for 'nonprogressive.' However, verbs such as '#’ 'wear.' and '#' 'wear,' which can

denote both an action or a state, are marked by the continuous marker '%' in a state situation.

QORI B L 2 BLTVWET.

Gk &8
I lee you.

25z nEIZH->T W5
HEL PP
“The road curves.

OB I AZRFEZEITTNS,

R 2 R IR SR
Mr. Chen has glasses on.

RCNEIARELRZETNS,

IAEEFEBR
Mr. Wang is in a suit.

In the case of (25) and (26), both interpretations, '(state, nonprogressive) and '(acti\/ity,
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progressive),' are possible.

g. teiru-->(Habitual, habitual)

"Teiru' can also occur in a habitual situation, which means that the situation lasts for a
period of time. Adverbs such as '# 47 'every morning' and ' &' 'recently’ usually occur in

habitual situations.

R{OBITBHNA TN EZHATWS,

RERT LIRS

He reads Bible every morning.
QRINZNEIIRBRATANEALEATLATVS,

W B B B A K AT 6 5 N
Recently, people are dying due to malnutrition.

2. Teshimau

A verb in the '-te' form plus 'shimau' indicates either (1) that an action has been completed,
or (2) that the speaker has regrets about the completion of the action.

a. teshimau-->(Accomplishment, telic)

When occurring with an action verb, 'teshimau’ means that the action reaches the endpoint.

Therefore, we categorize it as 'telic.' Its best Chinese translation is ‘%' 'finish.' For example:

GO)HIHERN > TELEZRALZENTLEVWE LA,

FRIFRSRGEDICLET
The cow has eaten up all the grass that were mown yesterday.

GDHONRIZEEWPS—BTHATLE 2,
AR AL AR A M ff PA— 1B, L3 B 52 T
That novel is very interesting so I have read it in a night.
b. teshimau-->(Achievement, telic)

"Teshimau' also means 'telic' when it occurs with a process verb and its Chinese

translation sho_ﬁld be' T -6

CORK[VPBVDTLS SADEHVBNTLE - L,

HATLEKR#H S 2HMT )
Due to the economic depression, many companies went bankrupt.

BI)boRiIFT->TLEWE L,

A8k T
That girl has gone.
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3. Teoku

A verb in the '-te' form plus 'oku’ refers to doing something for future use or something
being left in a certain state.

a. teoku-->(Accomplishment, perfective)

When 'teoku’ occurs.with an action verb, it can mean that an action is done eaﬂicr than the
time indicated or the speech act time. It is categorized into an accomplishment situation and can
be translated by the complement '4# 'good.' Since Chinese does not have a single grammatical
category to mark tense, the adverb '#i' 'in advance,' which indicates the' time earlier, can be
used. Thus the Chinese translation of this type of sentential aspect is '#i%..4F’ 'in

advance...down' if the ‘verb is transitive. Otherwise, '4,' 'first’ will be given. For example:

GAHRBROEMELTBEZT,
TRk AT A B 6 R
" Have the preparation for the examination done in advance.
GOKEBRBIEAIEBH>TE—NVRE->TBEZ L,
ALK KR R A IATIL RATHA
I guessed my friends might probably come so I had bought beer in advance.
BOMENERZHHEL TBL I EVLEL,

A 5L F LRG0 2 X AL ILERAT .
It is necessary to have recorded the main points of the report in advance.

Adverbials such as '8 & - T 'in advance,' ‘i 'first,' ‘72 (2 'for the reason that' and
“{z' 'for' often occur in such a situaticn,

b. teoku-->(State, nonprogressive)

When 'teoku’ occurs with an action verb, it also means 'nonprogressive.’ In such a
situation, it emphasizes the state that is caused by the action remains. It is better translated into
%' if Chinese verbs such as '#' 'open' nd '#' ‘close,' which can both denote the action and

the state, occur. For example:

BNDELIIHEI ZWT. BETHITEI I,
&M —E M ET e
Do not turn off the light till the morning.

BOEREZHMOTHBELE N,
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BT LM ET
Let the door be closed.

CHHEFEZREILHFLETENL,

BHFTER
Let your opponent be jealous.

4. Tekuru

A verb in the "-te' form plus 'kuru' indicates either (1) that a change has Been taking place
up to certain time, or (2) that an action is done in the direction of the speaker.

a. tekuru-->(Activity, progressive)

When 'tekuru’ occurs with an action verb, it can mean the action is 'progressive' if a period

of time is indicated as is exemplified below:

AOVFMIEZ D THT=HEMBWT E 2,

CKEF M A T R A
I had been working for this factory during the thirty years.

Translation for 'progressive' should be '£.'and the adverb'— % - 'always' can be used.
b.tekuru-->(Process, inceptive)
"Tekuru' can also mean inception when it occurs with a process verb or a resultant verb. In

such a situation, 'deg+ or’ 7' can be translated. 7

@) BBHESEITEL,
NG T

I was putting on weight.
AQ)BEDERICONTHWB LA LARITTER,

[LE RN, LB 252 ° XN Lub i R A

The sugar started to melt as the temperature went up.
A3)—BRALIEEZ->TITTWE L, BERTEL,

XM T PRI AALRT )
Having working for one hour without a stop, I started to be tired.

* ¢. tekuru-->(Process, continuous)
When 'tekuru' occurs with a telic or a process verb, it means 'continuous.' It should be
translated to ' 7 'if a Chinese telic verb is used, or '— % # ' 'always..been' if a process verb is

chosen. For example:
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(A4) 2 DAMESIE A A BORT S 12,

T AR ERT
Its nature was revealed.

5B r3EZDHIIVBEILRBIZENWTLS,
AEEL TOHRARBE S BALRE
The feeling to be personally in the situation comes up.
(AR EETIMP L THT 22 TPMEEERTEL,

HAELEWEITL—HALME
I had been bearing urine from the time that I got up till I got off.

In the case of (46), the process verb is interpreted as ‘continuous' since a period of time is

used.
d. tekuru-->(Habitual, habitual)

"Tekuru' can mean ‘continuous' of a habitual situation when adverbs such as "4 H’ 'every

day' occur. For example:

@ANEH. —RETFORREROTEEZRATEL.
FHRNEF3H— w5 & T X
Read averagely one hour a day everyday.

5. Teiku
A verb in the '-te' form plus 'iku' refers to a change taking place for a period of tiﬁue.
a. teiku-->(Activity, continuous)
When ‘teiku’ occurs with an action verb, it means 'continuous' and can be translated as

... TF-&. For example:

UB)EFDEEHF > LHEATWL.,

LBRGERE—FUHRRT £

Read the books on the shelf from this side.
AHDFILVWERTETCEFEALARTTNWL,

85— AT H TG ET £

As soon as the road was done, new houses are built one after another.

b. teiku-->(Process, continuous)
When 'teiku’ occurs with a process or a resultant verb, it means ‘continuous' of a process.
The continuousness of a process is marked by the aspect marker ' 7+ with adverbs such as

"4 % 'almost' and '#g#' 'gradually, if a Chinese telic verb is used. The aspect marker "F.2'
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can be used, if a Chinese state verb is used. For example:

BOEALRAREZERTWVL,
s T AKX
I gradually forget English.

GDFLWEELLLEARTNLS,

MR T A6

I am getting used to the new teacher.
2D EHIZTHE> TV,

AR RO FT
The body is getting weaker.

c. teiku-->(Habitual, continuous)

'"Teiku' can occur within a habitual situation and means 'continuous.'

(33)&EH. —REFOREZ RO TEZHATWVL.

FERNAE P3G — PR & T 2
Read averagely one hour a day everyday.

6. Temiru-->(Activity, delimitative)
In general, a verb in the '-te' form plus 'muru’ means 'to try and see.' "Temiru' can only
occur with an action verb to mean 'delimitative’ since volition is involved in 'delimitative." The

Chinese 'delimitative’ is expressed by reduplicating a verb as 'VV' or using the pattern
VV-. |
GCHHEDNDEMERXRTAZT.
sboboA B AW
Eat some Japanese food.
(OS)PETREZH->TATTEWN,

WARFFHERAE
Please use a ruler to measure the length.

7. Tearu-->(State, nonprogressive)

A transitive verb in the '-te' form plus 'aru’ refers to a state that has resulted from an
action. We represent it as 'nonprogressive." In Chinese, a state can be expressed by adding
the continuous marker %' or it can be translated into passive sentences, if a verb that ca;i"; both

denote actions and states are chosen. For example:
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SOMRMBRRKICHE-TH S,
B ARAS AR L
(AR L85 ¥ 3. B])
The map is pasted on the blackboard.

CNHFEVKICENWTH S,
FRAR LKL
(4L HF)
Words are written on the paper.

In each first translation of the above examples, the continuous marker '#'is not used since a

prepositional phrase indicating location is used.

In summary, the relation between verb classes and aspect markers is presented in the

following table:

Table 3: Sentential aspect related to verb types and aspect markers

Ve ) Change Verbs State
Action - Verbs
AM verbs Process Telic Resultant
(Activity, pg)
Teiru (State, exp) (Process, pg) (State, pf) (State, nonpg) x
(State, nonpg) (Process, rept)
(State, pf)
(Habitual, hb)
Teshimau|  (Accmp, tic) (Achv, tic) * * *
Teoku (Accmp, pf)
* * * *
(State, nonpg)
Tekuru (Activity, pg) (Process, cnt) (Frocess, cnt) | (Process, incpt) [
(Habitual, cnt) - (Process, incpt)
Teiku .
(Activity, cat) (Process, cnt) * (Process, cnt) *
(Habitual, cnt)
Temiru (Activity, dlm) * * * *
Tearu (State, nonpg) * * * *

VC: Verb classes, AM: A
Accmp: accomplishment, Achv: achievement, pg: progressive, cnt: continuous
exp: experiential, tlc: telic, dim: delimitative, incpt: inceptive, rept: repetitive

hb: habitual

t markers
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Except for the above combinations of situation type and further distinction, other
combinations are possible. For example, the sentential aspect of those sentences that contain

no aspect markers would be (Accomplishment, experiential) as follows:8

e.g MIZ=FHANFTTEZ L,
L& 8 A@m=R
I have gone to Japan two or three times. ,

IV. COMBINATIONS OF ASPECTUAL MEANING

For a sentence, it is either perfectivity or imperfectivity that is focused. However, there are
situations that several aspect markers occur together. Logically, there are two possible
combinations of perfectivity and imperfectivity. One is perfectivity in imperfectivity and the
other is imperfectivity in perfectivity. —k In the first case, it is imperfective if the resultant state of
a perfective situation is emphasized and it can be marked by an imperfective marker. For

example,

OO LIBDEFTATLZ»T WA,

KEBRERAET
I had already read that book.

In the above example, the first aspect marker 'teshimau' indicates that the situation is an
accomplishment and can be interpreted as 'telié.' The second aspect marker 'teiru' indicates
that the resultant state of the accomplishment situation is in the focus. Thus, it can be further
marked by the imperfective marker 'teiru.' Thus we categorize the sentential aspect as '(Sfate,
telic).’

On the other hand, the other case that imperfectivity in perfectivity is impossible because it
is only perfectivity or imperfectivity that can be focused in a sentence. Though an activity or a
process can start and end before the reference time, yet it can not be marked by a perfective
marker. Nevertheless, it can be expressed by Sirriple past, past perfect or present perfect

instead of perfective.
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V. MECHANISM FOR THE PROCESSING OF SENTENTIAL ASPECT AND
THE GENERATION OF ASPECT MARKERS

The treatement of aspect is shown in the following figure:

possible situation
types by verb

class
Determine situation
i type and further
contain aspect ™ 4' distinction by
mazkens? adverbials and
other syniactic
| constituents
i I
D Lo Determine
a Chinese verbs,
type and further +
distmction by upua - d, dverbials by
markers, ldvethh b situation type
o other syniaciic and further
ressssssssanneBsssssssssanan,
Generation of
Chineac aspect
markers
Nrmmrnrrnarnarnarnannasnosnasnsslt

Figure 5: The flow of the treatment of aspect

Let us use sentence (22) as an example here. First, the class of a main verb is checked and
possible situation types are determined:

Verb class=action

Possible situation types=
{(Accomplishment, x), (Activity, x), (State, x), (Habitual, x), (Generic, x)}

Following the check of verb class, aspect marker(s) are checked. When 'teiru’ occurs with an

_ action verb, the possible sentential aspects are as follows:
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4B

Aspect marker-->"teiru’

Possible sentential aspects:
{(Activity, progressive), (State, experiential), (state, nonprogressive), (state,
perfective), (Habitual, habitual)}

Except aspect markers, the situation type can also be determined by the following factors:

i. Adverbials

Adverbials are important for determining situation types. For example, Japanese time
adverbs such as '# a' 'every day' denote habitual situations.

ii. Tense

Since accomplishmehts and achievements may only occur in simple past tense and may not
be marked by any aspect markers, tense must be taken into consideration in the algorithm.
Sentences in simple past tense may denote accomplishments and achievements. Also, a generic
situation is described in present tense.

ili. Definite vs. indefinite subject and object

Definite subjects and objects are usually used in an accomplishment situation. Thus
definiteness of subject and object is useful in distinguishing an adcbmplishment situation from
an activity one.

iv. Number of the subject and the object

The number of the subject and object in a sentence is related to situation types. For
example, generic sentences often occur with plural subjects and objects.

v. Quantified subject and object

An accomplishment situatioﬁ accompanies with quantified objects, or quantified subjects
that are more than one. |

vi. Complements

Complements implies aspectual meaning, which must be considered in the overall

- algorithm.

In sentence (22), due to the adverb is ' §Ciz' 'already' and the object is definite, we can

derive the sentential aspect as '(State, perfective).'
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Adverbials: ' 3-CIz' 'already’-->'perfective’
Object: definite-->'probably perfective'

In this case, the adverb 'already’ is featured by 'perfective’ and the definite object is
characteristic of 'probably perfective." Thus it can be interpreted as '(State, perfective),’ which
should be translated by adding the perfective marker ' 7' and it results in the translation '
fe.se3k T A48 T have read that book already.' Af_ter all the constituents are checked, if
there is still ambiguity in situation types or further distinctions, all of them will be included as
the result of parsing. Nevertheless, only a default one will be translated into Chineée.

Finally, the Chinese translation is based on the situation type and the interpretation of the
aspect marker. In this case, as long as the action verb '3’ 'read’ is translated the perfective

marker ' 7' can be given.
VI. CONCLUDING REMARKS

Chinese is different from Japanese and English in that it does not have a grammatical
category to mark tense but has perfectivity and imperfectivity markers. In the machine
translation systems that aim Chinese as a target language, the treatment of aspect must be
carefully dealt with or the translation will be quite unacceptable. With this model, sentences
that contain one aspect marker, several aspect markers or no aspect markers can be considered
by the same approach. Moreover, it can also be applied to the translation of other languages

with the only requirement that the aspectual systems are investigated language by language.
“NOTES
1. In this article, we do not distinguish predicative adjectives from verbs. When we refer to

verbs, we mean predicative adjectives and verbs both in Japanese and Chinese.

2. We add 'telic' and 'delimitative’ to Comrie's subdivion of perfectivity and imperfectivity
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respectively.

3. In the examples and the followings, two values indicated in the »parcntheses mean situation
type and further distinction of aspect respectively.

4. Aspect markers 'tekuru' and ‘teiku’, which are derived from 'come' and 'go’, are very
similar to the Chinese aspect markers 'sef' and "F#', which are derived from 'up' and
‘down.’

5.'"Experience’ can be represented as an accomplishment or a state. In Japanese, an

accomplishment that expresses experience is as follows:

e.g M TSEHANTEZ LIz,
KEHatd= K _
I have gone to Japan two or three times.

A state that expresses experience is as follows:

e.g HIIZ=ZEHAENTT->TW5,

K A& aARmER
I have been to Japan two or three times.-

6. 'Telic' of achievement situations can be translated into Chinese by adaing complements such
as '#' 'fall' and "F-%' 'down,' which can be quite different depending on the meaing of verbs.
The generation of these complements is possible if only if they are recorded in the dictionary.

7. In Chinese, there is a perfect marker 7', which occurs in the final position of sentence,
indicates that the situation happens earlier than or at the reference time or the speech act time.
In (41) to (43), the perfect marker ' 7' is used.

8. For the easy treatment of aspect, all the combinations of situation type and further distinction

are stored in the computer.
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