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1. Introduction
This paper deals mainly with the syntactic distribution and semantics of durative phrases in Chinese. It has been pointed out that durative phrases in Chinese may be interpreted differently depending upon the situation type of the sentence that they modify. According to Ernst (1987) and Li (1987), one interpretation of durative phrases is to measure the duration of an event such as (1). This interpretation obtains when the situation described involves no change of state or non-completion of the event. In contrast, when the situation described involves a change of state or completion of an event, they claim that durative phrases are interpreted as describing the time elapsed since completion of the event as the translation in (2) indicates. 
(1) Women  zou-le     liang-ge  xiaoshi

   we      walk-Asp  two-Cl   hour

   ‘We walked for two hours.’

(2) Ta yijing  jiehun      san  nian  le

   he already get-married  three year  Par

   ‘It has been three years since he got married.’
With regard to the interpretations of durative phrases in Chinese, two remarks are in order here. First, unlike English durative for-phrases which are generally incompatible with change of state verbs unless the sentence is coerced to a repetitive or iterative interpretation, it is very natural for Chinese durative phrases to occur with such verbs without meaning coercion. Second, though Ernst (1987) and Li (1987) have described the second reading of durative phrases as “the duration since completion of an event” (SCE reading), it is more correct to say that this reading involves measuring the duration of the consequent state resulting from an event.
 In fact, one of the goals of this article is to clarify the interpretation of durative phrases which occur with change of state verbs. I will refer to durative phrases associated with a change of state verb as R-related (result-related) duratives, pending my arguments until a later section. On the other hand, I will refer to the first reading of durative phrases as the P-related (process-related) interpretation.
    The P-related and R-related durative phrases raise many interesting semantic and syntactic questions. For example, semantically, do the two interpretations represent a lexical ambiguity of the durative phrases as Ernst’s (1987) and Li’s (1987) description of the two readings as the ‘since completion’ and ‘event duration’ reading might implicitly imply? One goal of this paper is to show that durative phrases in Chinese are not lexically ambiguous.
Syntactically, the R-related duratives differ from the P-related duratives in that the latter may precede or follow the direct object, whereas the former can only follow the direct object. This is illustrated by the examples in (3) and (4).

(3) a. Wo  (yijing)  kai    jichengche  ershi    nian  le

     I    already  drive  taxi        twenty  year  Par

     ‘I have already driven a taxi for twenty years.’

   b. Wo  yijing   kai    ershi   nian  jichengche  le

     I    already  drive  twenty  year  taxi       Par

     ‘I have driven a taxi for twenty years.’
(4) a. Women yijing   dida   zhongdian   shi  fengzhong  le

     we    already  reach  destination   ten  minute    Par

     ‘It’s already been ten minutes since we reached the destination.’

   b. *Women yijing   dida   shi  fengzhong  zhongdian   le

      we    already  reach  ten  minute     destination  Par

      ‘It’s already been ten minutes since we reached the destination.’

A second goal of this article is to explain why R-related duratives behave differently from P-related duratives with respect to the word order problem.
In addition to the above syntactic and semantic issues, durative phrases are worth studying because of their interaction with Incremental Theme verbs. It is well-known that the combination of an Incremental Theme verb with a quantized object NP produces a quantized, i.e., telic, predicate (Krifka 1989, 1992, 1998; Filip 1999, among many others). This then predicts that a durative phrase in an Incremental Theme sentence should have the R-related reading. This prediction is correct. To our surprise, however, such sentences also allow a durative phrase to have the P-related reading, as is evidenced by the ambiguity of (5).  
(5) Zhe-dong  fangzi  wo  gai-le  san   nian   le
   this-Cl    house   I   build   three  year  Par

(i) ‘I have been building this house for three years’
(ii) ‘It’s three years since I built the house./I built this house and the result state

 has existed for three years.’
The third goal of this article is to explore how the ambiguity of the durative phrase in (5) arises and discuss the implications of such constructions for the semantic representation of Incremental Theme verbs.
2. Previous Analyses of Durative Phrases
Several syntactic analyses of Chinese durative phrases have been proposed in the literature (Teng 1975, Huang 1982, 1991, 1997, Li 1987, Ernst 1987, Tang 1990, 1994, Sybesma 1999). However, none of them may adequately account for all of the relevant data discussed in the last section. I will discuss these analyses in turn.
To begin with, let us consider Tang’s (1990, 1994) analysis. Following Bowers (1988) and Larson (1988), she has assumed that direct objects are projected in the specifier position of VP and the verb is moved to a higher functional head. Moreover, she proposes that durative (and frequency) phrases can be adjoined to VP, as is shown in (6).
(6) [FP  F  [VP  Duration [VP  Object   [V’ V  Duration]]]

                
In (6), when the verb is raised to the functional head F, the durative-object order is derived. On the other hand, to derive the object-durative order, she, following Larson’s (1988) idea that oblique expressions may be base-generated as the complement of V, proposes that durative phrases in Chinese can also be projected under the minimal V’ as the complement of V.
Sybesma (1999) proposes that durative phrases function as massifiers (mass-classifiers) just as the numeral-classifier does in a nominal structure such as san   ping jiu ‘three bottle wine’. Therefore, the durative phrase may precede the object NP. As for the object-durative order, he has assimilated the structure to locative resultatives with zai or dative structures. The exact details of Sybesma’s proposal are beyond the space limit, so I omit them here.

The major empirical problem with Tang’s and Sybesma’s solutions to the distribution of duratives is that both analyses fail to distinguish the P-related duratives from the R-related duratives. As noted, while the P-related duratives may precede or follow the direct object, the R-related duratives only follow the object. As far as I can see, their solutions would apply blindly to any type of verb, thus incorrectly predicting that the R-related duratives should be able to precede the object NP just like the P-related duratives.
Huang (1991, 1997) does not directly discuss the word order problem of durative phrases. However, he does make a very specific proposal about their syntactic position. According to him, a sentence like Ta kan-le san tian shu ‘he read-Asp three days books’ is analyzed as having a gerundive IP embedded to a light verb DO. The durative phrase is adjoined to I’ or is the specifier of IP. After the verb moves to DO, the durative-object word order is derived. The problem with this approach is that it is not clear how the object-durative word order can be derived. Nor is it clear how his analysis blocks a R-related durative to appear before the object NP. 

    Teng (1975), Ernst (1987) and Li (1987) do not discuss the word order variation in details but they do provide explanations of why the R-related duratives do not appear before the object NP. According to Teng, a R-related durative has to occur after the object NP, because it is not a constituent within VP but is the main predicate of the sentence.
 Li (1987) does not argue against Teng’s main predicate hypothesis of R-related durative phrases. However, based on the distribution of adverbs such as yijing ‘already’, which may occur either before the verb or before the durative phrase, and the scope interaction between a negation marker and a durative phrase, she shows, convincingly, that in addition to functioning as the main predicate of a sentence, a R-related durative (and P-related durative as well) can also be a constituent within VP. Since R-related duratives can stay within the projections of a verb, the question of why they cannot occur before the object NP still needs to be answered. Li’s answer to this question is that when a durative phrase occurs before the object NP, it forms a constituent with the object NP and is in the specifier position of this NP. She argues that this analysis is supported by the fact that de, a general modification marker, can be inserted between the durative phrase and the object NP. Moreover, she proposes that in such a structure the durative phrase is interpreted as quantifying over the verb, i.e., “the quantity or extent of certain activity”. According to her, this is why an achievement sentence like *Ta lai san-ge yue (de) meiguo ‘It’s three months since he came to America’ is ill-formed. The problem with Li’s approach is that it cannot be the case that a durative phrase is always the specifier of an NP. Notice that de-insertion is possible only when the object NP is a bare noun. If the object NP is a full NP such as zhe-ben shu ‘this-Cl book’, de-insertion is impossible (cf. *san-ge xiaoshi de zhe-ben shu ‘three hours of this book’). For these cases, Li’s analysis seems to have nothing to say about them. Another question raised by Li’s explanation is that it is not clear why a [duration + NP] phrase has to quantify over events rather than result states. For constructions involving an activity verb and a bare noun object, this constraint is understandable, because atelic activity situations have no result states. However, for telic situations, it is not clear why the restriction holds. Suppose that there is a non-instantaneous change of state verb which denotes a property of the result state. Then there is no a priori reason why a result state cannot be quantified over. Therefore, unless there is a better explanation of why the structure of [V + duration + NP] is restricted to quantification over the extent of an event rather than the result state of that event, Li’s analysis is not so much an explanation as a stipulation.    

Ernst’s (1987) account for why an R-related durative may not precede the object NP is inadequate too. According to him, an R-related durative may not precede the object NP because “the semantic rule interpreting this marked reading restricts it to VP-final position”. This answer, however, does not help us understand the nature of the R-related duratives more, if no concrete proposal is offered concerning what the semantic rule is and why this rule has the property it has. 
In view of the above problems with the previous analyses of R-related durative phrases, in what follows I would like to pursue a different analysis that may accommodate the relevant data in a more enlightening way. I will propose a semantics-based structural account of the distribution of durative phrases inspired by von Stechow’s (1995, 1996) analysis of the German word wieder ‘again’.
3. An Alternative Account
Before proposing my analysis of durative phrases in Chinese, it is helpful to first discuss the German word wieder ‘again’, which displays the following contrast in interpretation (von Stechow 1995, 1996).   
(7) a. Ali Baba  Sesam  wieder  öffnete  (restitutive/repetive)
     Subj     Obj     again   opened

   b. Ali Baba  wieder  Sesam  öffnete  (only repetitive)

     Subj      again   Obj    opened
(7a) has both a restitutive reading on which wieder modifies the result state and a repetitive reading on which wieder modifies the whole event, whereas (7b) has only the latter reading. To account for the above data, von Stechow (1995, 1996) argues that the ambiguity of wieder is a reflection of syntactic scope.
 He has assumed a rather abstract syntax which decomposes telic verbs into subcomponents (CAUSE + BECOME + STATE). Following Kratzer (1994), he suggests that the external argument of a verb is introduced by a functional head called Voice, which identifies the CAUSE component. Above the VoiceP is AgroP, where accusative Case is checked. Below the VoiceP is a VP whose head is BECOME, which in turn takes a result state projection. More concretely, his proposal can be represented as follows:
(8)                         FP

                              
REPETITIVE                         

MODIFIER                     (e[VoiceP(e)]

again

NP               (x:Voice’
                  SUBJECT              
 V(e)            (&)     Voice
                                                    ACTIVE

                     XP             V              agent(x)(e)
                                BECOME              
RESTITUTIVE MODIFIER      XP

      again   

NP         X

                  OBJECT     RESULT
(9) a. (e[again((e[agent(Ali Baba)(e) & BECOME (opened(Sesam))(e)] )]
   b. (e[agent(Ali Baba)(e) & BECOME[again (opened(Sesam))(e)]]

In the above structure, the restitutive again is adjoined to the result XP, hence only modifying the result state, whereas the repetitive again is adjoined to a position higher than VP, hence modifying the whole event. Both the subject and the object have to be raised out of VP to check their Case in [SPEC, AgrsP] and [SPEC, AgroP], respectively. On this analysis, (7a), where again follows both the subject and the object is ambiguous because again can be adjoined to either the result XP or a recursive VP. In contrast, in (7b), where again follows the subject and precedes the object, it can only be adjoined to a position higher than AgroP. Hence, only the repetitive reading is possible.  
     A very important aspect of von Stechow’s analysis is that it expresses a sub-eventuality of a bigger event overtly in syntax and hence makes that sub-eventuality accessible to syntactic modification and semantic composition. In a similar vein, Foli (2002) and Ramchand (2003) have recently argued that there are three sub-event projections for a lexical expression that entails a result state. These three projections are vP, VP and RP. According to Ramchand, “vP introduces the causation event and licenses different types of external argument”, “VP specifies the nature of the change or process and licenses the entity undergoing change or process” and “RP gives the ‘telos’ or ‘result state’ of the event and licenses the entity that comes to hold the result state”. In this paper, I share the above authors’ view about the syntax of event structure and will propose an account for Chinese durative phrases based on such event decomposition in overt syntax. Following Ramchand (2003), I assume that each verb carries some semantic features that need to be checked by a head in the syntax. In particular, I assume that a result predicate in the representation of a verb meaning has to check the result feature of the head R of RP, the event predicate has to check the process feature of the head V of VP and the Agent predicate has to check the agent feature of VoiceP. 
The last point about my syntactic assumption of the phrase structure is the position of AgroP. As noted, von Stechow (1996) has assumed that in German AgroP is located above VP. In Kratzer’s (1994) original proposal, however, accusative Case is actually assigned below VoiceP in the specifier position of VP via government. Kratzer’s analysis indicates that AgroP in principle can be located below VoiceP if her framework is translated into Chomsky’s minimalist program. Indeed, in this paper, I will assume that in Chinese AgroP is located below VoiceP and above VP. Similar assumptions for this kind of structure can be found in Basilico (1998) and Sanz (2000). The different positions of AgroP can be thought of as choices of different parameters. 
In addition to the above syntactic assumptions, there is a semantic requirement about durative phrases that needs clarifying before I am able to explain their distribution. It is well-known that expressions like for two days/in two days are used as diagnostics of accomplishments and achievements vs. activities (processes) and states. While expressions like for two days occur more naturally with processes and states, expressions like in two days generally occur with accomplishments and achievements. This suggests that durative phrases impose an aspectual homogeneity requirement on the constituent that they modify (Moltmann 1991, Dini and Bertinetto 1995). I assume that durative phrases in Chinese have the homogeneity requirement as part of their selectional restriction.
Now let us return to the distribution of durative phrases. As we saw earlier in (3), when a durative phrase occurs with a process/activity, the durative phrase may precede or follow the direct object. The permutation of word order can be explained by adjoining the durative phrase to AgroP or VP as shown below. 
(10) [AgrsP wok [VoiceP tk  [Voice’ kaij [AgroP ershi nian [AgroP jichengchei [Agro’ Agroj [VP ershi nian [VP ti [V’ Vj] ]]]]]]
        I              drive    twenty year    taxi                  twenty year    

      
In (10), just like the subject NP has to move to the specifier position of AgrsP to check its Nominative Case, the object NP jichengche ‘taxi’ must move to the specifier position of AgroP to check its Accusative Case. The motivation of such movement has been well discussed in the syntax literature. As for the movement of the verb, we can assume Ramchand’s (2003) feature checking system, where the verb has to check all relevant eventuality features. When the durative phrase is adjoined to VP, the object-durative order is derived; when the durative phrase is adjoined to AgroP, the durative-object order is derived.
It is important to note here that in (10) the durative phrase can be adjoined to VP AgroP or VoicP, because they are all process projections which meet the homogeneity requirement. However, durative phrases are rarely adjoined to VoiceP or a higher projection unless they are contrastive as is shown in (11) below.

(11) Ta  san  tian  han   baba  shui,   si    tian  han  mama   shui

    he  three day  with  father  sleep  four  day  with  mother  sleep

    ‘He sleeps with his father for three days and sleeps with mother for four days.’
In (11), the durative phrases can also occur after the verb shui ‘sleep’ without affecting the meaning. Although I do not know exactly why P-related durative phrases have to be contrastive in order to occur in a preverbal position, I speculate that the reason is possibly the following. Indefinite NPs (in Chinese and in many other languages) occurring in a preverbal position must receive a specific interpretation. Since durative phrases are mainly used to assert cardinality rather than existence of referents, special contexts are required to license their presence in a preverbal position. A contrastive context is one context that may remove the specificity requirement. Whether or not this explanation is correct, the fact that the P-related duratives may appear in a preverbal position is predicted by the homogeneity requirement of durative phrases. 

Similarly, the homogeneity account predicts that durative phrases may appear at the sentence-initial position but the prediction is not born out. Again, an account like what the above suggested may apply to this case. The sentence-initial position is the topic position, which requires an NP to be definite or specific. Because durative phrases are not definite or specific NPs, they are excluded from the sentence-initial position. The situation here is similar to other indefinite object NPs as the ungrammaticality of the sentence *Liang-ben shu, wo kan-le ‘Two books I read-Asp” shows. 
Next, let us consider the case where the main verb is inherently telic. In such cases, the phrase structure will contain a result state projection. Take (4a) for instance. It is represented as follows:

(12) [AgrsP womenk [VoiceP tk [Voice’ didaj [AgroP *shi fenzhong [AgroP zhongdiani [Agro’ Agroj [VP *shi fenzhong [VP  ti 

          I                 reach      ten minute       destination             ten minute

[V’ Vj [RP shi fenzhong[RP ek [R’ tj ti] ]]]]]]]]]]]]
         ten minute
In (12), among the five projections, RP, VP, AgroP, VoiceP and AgrsP, only the most deeply embedded projection RP represents a homogeneous eventuality. A process plus a result state or a causing event plus a process plus a result state is not homogeneous. Therefore, it follows from the homogeneity requirement of durative phrases that they can only attach to the result projection RP in (12). Since the verb has to be raised to the Voice head and the object NP must move to AgroP, it follows that the durative NP must follow the direct object. This not only explains why a durative phrase always has an R-related interpretation when it occurs with a verb that lexically entails a result state but also accounts for why R-related duratives may not appear before the direct object NP. 
4. The Semantics of Durative Phrases
In this section, I turn to the semantics of durative phrases. I will show that one and a single meaning of durative phrases may apply to both P-related and R-related durative phrases, thus arguing against an ambiguity approach to the interpretations of Chinese durative phrases.

    I define the meaning of a durative NP as in (13):
(13) [[Durative NP]] =: (
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where e is a variable ranging over events, s is a variable ranging over states, ( is a function which when applied to an eventuality gives its temporal trace, MU is a measure unit function which yields a number when applied to a temporal trace and Hom is a predicate representing homogeneity. ‘e/s’ means either a variable of e or variable s.
 As for the notation ‘
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’, it is intended to stand for a variable with a flexible semantic type which involves a sequence of one or more eventuality argument. That is, ‘
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’ can be of type <s,t>, <s,<,s,t>>, <s<,s<s,t>>>, and so on and so forth. (See Piñón (1999) for the use of such a notation.) The motivation for this notation will be explained later. In probe, (13) says that a durative phrase takes an expression of type 
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 as an argument and the duration of the first eventuality argument of 
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 in terms of the unit MU is the number Num as specified by the durative NP and that eventuality is homogeneous. Now let us see how this meaning of durative phrase may apply to the examples discussed in the last section. Consider the tree structure (10) first, where the durative phrase gets a P-related interpretation. Assume that when a verb is raised, it leaves a variable of the same semantic type and object NPs leave a trace of type e. The step by step computation of (10) is as follows:

(14) When the durative phrase is adjoined to VP
    [[Vj]] = R<e<s,t>>

[[VP]] = R(xi)

  [[ershi-nian VP]] = (
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(e) & Year(((e)) = 20 ( Hom(e)]( R(xi)) 

= (e[R(xi)(e) & Year(((e)) = 20 ( Hom(e)]

     [[AgroP]] = (xi(e[R(xi)(e) & ( Year(((e)) = 20 ( Hom(e)](taxi)
 

= (e[R(taxi)(e) ( Year(((e)) = 20 ( Hom(e) ]
     [[VoiceP]] = (xk(e[Agent(xk)(e) ( drive(taxi)(e) ( Year(((e)) = 20 ( Hom(e)]

[[AgrsP]] = (e[Agent(I)(e) ( drive(taxi)(e) ( Year(((e)) = 20 ( Hom(e) ]]

After existential closure of the event variable, (14) is equivalent to saying that there is an event of driving a taxi whose agent is I and the duration, i.e., the temporal trace, of that event is 20 years and that event is homogeneous.
    When the durative phrase is adjoined to AgroP rather than VP, the steps of computation are similar. I leave this as an exercise to the reader.
Next, let us consider change of state verbs such as achievement verbs or resultative verb compounds. I assume that a change of state verb lexically entails a result state. Following Piñón (1999), I define a result state as an eventuality which immediately follows the event that brings it about and which has a theme participant identical to the theme participant of the event. That is, a result is a four-place relation, as Piñón (1999) has put it in (15a). I will also assume with him that “if an object is in a result state of a given type at the end of an event, then it is not in a result state of that type before the event ends’ as (15b) indicates. This notion will play a role when I discuss Incremental Theme sentences later.
(15) a. Result(e, x, s, P) := Theme(e, x) ( e << s ( P(s) ( Theme(s, x)

(event e with theme x has result state s of type P with theme x)

b. Result(e, x, s, P) ( (e’[e(e ( ((s’[Result(e’, s’, x, P)]

 (‘result states do not begin earlier than they do’)          Piñón (1999, 10)
With the above definitions in mind, I propose that a resultative verb like dida ‘reach’ in (4a) denotes something like (16):

(16) [[dida]] = (y(x(s(e[reach(y)(s)(e) ( Result(e, x, s, be-at-the-place-of-y)]
That is, resultative verbs express relations between ordinary objects, result states and events. Notice that the third and fourth arguments of the verb dida ‘reach’ are eventuality arguments. So after the first two individual argument are satisfied, the semantic type is <s,<s,t>> rather than <s,t>. In other words, we have a sequence of type s argument. This is the reason why I use the notation ‘
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’ in (13). I want the durative phrase to be able to modify not only process of type <s,t> but also change of state situations of type <s,<s,t>>. I will also assume with Piñón (1999: 11) that a default mechanism will existentially close the result state argument of a verb or verbal complex if nothing else does. This is done through the following definition:

(17) (R(e[(s[R(s)(e)]]             
Applying (16) to the RP in (12), we obtain the property of the result state of the reaching event. The meaning of the durative can then apply to it, measuring the duration of the result state as is shown in (18).

(18) [[RP]] = Rj(xi) 
     [[shi fenzhong RP]] = (s[Rj(xi)(yk)(s) & Minute(((s)) = 10 ( Hom(s)]
     [[VP]] = [[RP]]

     [[AgroP]] = (s[Rj(the-destination)(yk)(s) & Minute(((s)) = 10 ( Hom(s)]
[[VoiceP]] = (e(s[Agent(yk)(e) ( reach(the-destination)(e) ( Result(e, yk, s, 
Be-at-the-place-of-the-destination) & Minute(((s)) = 10 ( Hom(s)] 
(By Default existential closure (17) and Kratzer’s Event identification in footnote 11)
     [[AgrsP]] = (e(s[Agent(we)(e) ( reach(the-destination)(e) ( Result(e, we, s, 
Be-at-the-place-of-the-destination) & Minute(((s)) = 10 ( Hom(s)]  
After the text level existential closure has applied, the denotation of AgrsP amounts to saying that there is an event of reaching the destination whose agent is we and this event leads to a result state of our being at the destination and the duration of the result state is 10 minutes. This seems to be the correct interpretation of the sentence.  
Having shown how the P-related and R-related interpretations of durative phrases are compositionally derived, I want to emphasize that both interpretations utilize the same meaning of durative phrases as given in (13), the only difference being that P-related duratives are adjoined to VP or AgroP but R-related duratives are adjoined to the most deeply embedded RP. This purely structural account of durative phrases indicates that it is not necessary to resort to unmotivated multiplication of interpretive rules or multiplication of lexical entries for the semantics of Chinese durative phrases. If this account of Chinese durative phrases is correct, it will constitute an argument for a structured semantic representation. This account also contrasts with Dowty’s (1979) treatment of durative phrases in English which assumes a lexical ambiguity of the preposition for.
5. Against the “Since-completion” Reading of R-related Duratives

Recall that instead of saying that R-related durative phrases measure the duration of a result state, Ernst (1987) and Li (1987) have said that they measure “the duration since completion of an event”. These two different characterizations are actually not equivalent. In what follows, I will first show that the “since completion” reading can be derived as an inference under the R-related reading and then I will provide some cases showing that Ernst-Li’s “since completion” reading does not give the correct interpretation. 

    Li-Ernst’s “since completion” reading can be derived as an inference of the proposed R-related interpretation, though the latter says nothing about the “since” interpretation. Take (13a) for example. If you say that you have built a house and that the duration of the existence of the house is 3 years, one can naturally infer from this that you built the house three years ago. Therefore, the R-related reading does not need to resort to “since” to have the “since completion” reading.    

    In fact, both Ernst and Li do not say explicitly where and how the meaning of “since” comes from under their approach. Since durative phrases in Chinese are not companied by a preposition, presumably, the meaning of “since” should come from numerals. This then implies that numerals in Chinese are lexically ambiguous. But if the “since” reading comes from lexical entries, this predicts that any type of completed events, including atelic activities, should be able to get the “since completion” reading. However, this does not seem to be the case. Ernst’s “since completion” reading never arises when the sentence denotes an atelic event such as Ta pao-le san-ge xiaoshi ‘He ran for three hours’. The above sentence only has a reading on which the event of running lasted for two hours. It does not have the reading ‘It’s two hours since I finished running’. It would be unreasonable to say that atelic events cannot be completed. When an atelic event is terminated at any arbitrary time, that terminated event is also a completed event. Clearly, to solve this problem, Ernst and Li need to resort to some stipulative rule so that it only applies to telic situations. 
    Another argument in favor of the R-related interpretation over the “since completion” reading comes from consideration of the following sentence.
(19) Yuehan  ba   men  guan-le    san-ge    xiaoshi  le

    John    BA  door  close-Asp  three-Cl  hour    Par

    ‘Lit. John has closed the door for three hours.’
(19) is true in a situation in which the consequent state of the door being closed lasts for three hours. Now consider another situation. Two hours after John closed the door, he reopened it and one hour has elapsed since the reopening. On this scenario (19) is false. However, according to the “since completion” reading, (19) should be true, because the duration since completion of the closing event is indeed three hours. This example clearly shows that in (19) the duration of the time as specified by the durative phrase is related only to the result state. We are not just measuring the time elapsed since an event is completed.

    Finally, the “since completion” reading requires that the left boundary of the interval specified by a R-related durative phrase be the point at which the event is completed and the right boundary is the speech time. Let us call this interval ‘since interval’. In normal cases, this “since interval” is identical to the duration of the result state when the right boundary is the speech time. However, when the time elapsed since the attainment of the result state and the duration of the result state are not the same, the prediction of the ‘since completion’ reading and the R-related reading are different. Consider the following examples.

(20) a. Ta  zuotian   (zhi)   likai-le    jiaoshi     shi  fenzhong

      he  yesterday  only  leave-Asp  classroom  ten  minute

      ‘Yesterday he (only) left the classroom for ten minutes.’
    b. Ta  zuotian   kai-hui      deshihou  turan    hunmi-le  shi  fenzhong

      he  yesterday open-meeting  when    suddenly  faint-Asp ten  minute

      ‘Yesterday, he suddenly fainted for ten minutes during the meeting.’
(41a) has the interpretation “there was an event of leaving the classroom, which took place yesterday, whose agent was he and this event led to a result state of his not being in the classroom and the duration of the state was 10 minutes”. This is exactly the interpretation assigned by the proposed analysis of the R-related duratives. However, Ernst-Li’s ‘since completion’ analysis would assign the sentence a wrong interpretation. On their analysis, there must be some time point that serves as the right boundary of the “since interval”. However, the speech time cannot be the right boundary, because it’s far more than ten minutes between the time point at which the event is completed and the speech time. The interval denoted by the temporal adverb zuotian ‘yesterday’ cannot be the right boundary of the since-interval either, because this will give rise to an interpretation that (41a) does not have. I conclude that durative phrases in Chinese do not have the “since completion” reading as Ernst and Li have claimed. Rather, what they call the “since completion” reading is actually the R-related interpretation defended in this article.
6. Incremental Theme Sentences
In the above discussion, I have shown that when a verb lexically entails telicity, the durative phrase occurring with it must be interpreted as an R-related durative. However, at the beginning of this article, I mentioned that when the verb of the sentence is an Incremental Theme verb like kan ‘read’, xie ‘write’, gai ‘build’, etc., a durative phrase is ambiguous between the P-related and the R-related reading and this constitutes a challenge to aspectual composition as proposed in Krifka (1992, 1998). Here are some examples to refresh the reader’s memory. 
 (21) a. Ta  (yijing)   xie-le      na-feng  xin    san   tian  le

       he  already   write-Asp  that-Cl   letter  three  day  Par
(i) ‘He has been writing that letter for three days.’

(ii) ‘It has been three days since he finished writing that letter.’

     b. Ta  xie-le      san   tian  na-feng  xin    le

       he  write-Asp  three  day  that-Cl   letter  Par

       ‘He has already been writing that letter for three days.’

With the durative phrase placed at the end of the sentences, (21a) is ambiguous between the P-related and R-related reading. The ambiguity is even more obvious when the object NP is preposed to the beginning of the sentence as (22) shows.
(22) a. Na-feng  xin,   wo  xie-le      san  tian  le,  keshi  hai  mei  

      that-Cl   letter  I    write-Asp  three day  Par  but   yet  not

      ji-chuqu

      send-out

      ‘It’s three days since I wrote that letter, but I haven’t sent it out.’
b. Na-feng  xin,   wo  xie-le      san   tian,  jieguo  mei  xie-wan

   that-Cl   letter  I    write-Asp  three  day   result  not  write-finish

   ‘I wrote that letter for three days, but didn’t finish it.’

c. Na-feng  xin,   wo  xie-le      san    tian,   cai    xie-wan

   that-Cl   letter  I    write-Asp  three   day   Emp  write-finish

      ‘It took me three days to write that letter.’ 
The durative phrase in (22a) has the R-related interpretation. The P-related durative has two possible interpretations. On one reading, the durative phrase describes the duration of an incomplete event. This is the case of (22b). The other reading tells us how much time the whole event takes. In other words, a durative phrase in an Incremental Theme sentence in fact may be three-way ambiguous.
However, it is important to note that if the durative phrase precedes the postverbal object NP, the R-related reading disappears. This is illustrated by (21b). In other words, the P-related and R-related duratives in Incremental Theme sentences behave exactly the same way as they do in non-Incremental Theme sentences. This suggests that the proposed analysis of durative phrases should apply to their occurrences in Incremental Theme sentences as well.
Another important observation of Chinese Incremental Theme sentences is that there is a contrast between numeral objects and definite objects regarding whether the events culminate. According to Zhang (1999), Soh and Kuo (2001) and Liu (2003), while there is no implication of culmination for a definite object as discussed above, a numeral object always implies completion of the event. This is illustrated by Soh and Kuo’s examples below.

(23) a. Ta  chi-le   #liang-ge  dangao/na-ge  dangao,  keshi  mei  chi-wan

      he  eat-Asp  two-Cl   cake/that-Cl   cake     but    not  eat-finish

      ‘He ate two cakes/that cake, but he did not finish eating them/it.’

b. Ta  kan-le   #liang-ben  shu/na-ben    shu,  keshi  mei  kan-wan

      he  read-Asp  two-Cl    book/that-Cl  book  but   not   read-finish

      ‘He read two books/that book, but he did not finish reading them/it.’

The ambiguity of sentences such as (21a) and the contrast between definite and numeral object NPs in (23) raise very interesting questions as to the semantics of Incremental Theme verbs and durative phrases as well as their interaction. These are the issues that I will deal with in this section.
    I will discuss the R-related reading of durative phrases in Incremental Theme sentences first. This reading entails culmination of an incremental theme event. If we adopt the traditional assumption that accomplishment verbs incorporate telicity as part of their inherent meaning as we did for achievement verbs, then the semantic interpretation and distribution of durative phrases in incremental theme sentences will parallel those in achievement sentences. Nothing new needs to be added to the theory of grammar. What really needs to be explained is how the P-related reading of durative phrases arises in Incremental Theme sentences. I turn to this issue now.
To begin with, let me first discuss the interaction between noun phrases and verbal predicates with respect to aspectual composition. It is now well-known that the quantization properties of nominal arguments may influence the quantization properties of verbal predicates, i.e, lexical aspect, when the verb is an Incremental Theme Verb (See Krifka (1998), Filip (1999) and the references cited therein). It also has been observed that grammatical aspect, i.e., the perfective vs. imperfective distinction, may constrain the quantificational and (in)definiteness properties of Incremental Theme Noun Phrases in Slavic languages (Krifka 1992, Piñón 1995). Filip (2001) argues that to account for the phenomenon of mutual constraining between nominal domain and verbal domain, Krifka’s (1992) rule of “aspectual composition” is inadequate.
 In particular, she has shown that there are cases where the nominal argument has a quantized interpretation but the grammatical aspect is imperfective. (24) below from Filip (2001, 466) is such an example.
(24) Ivan  jelI        jábloko       pjat’  minút/??za  pjat’ minút   Russian

Ivan  eat.PAST  apple.SG.ACC  five  minutes/??in five minutes
(i) ‘Ivan was eating an/some/the apple ??for five minutes/in five minutes”
(ii) ‘Ivan ate an/some/the apple for five minutes/??in five minutes.’
Filip argues that the noun phrase jábloko ‘apple’ has a count rather than a mass interpretation, i.e., apple-stuff or apple sauce, despite the fact that the predicate is cumulative as evidenced by the use of the durative adverbial. That jábloko ‘apple’ has a count interpretation is also supported by the fact that a pronoun can refer back to it, which is impossible if jábloko ‘apple’ has a mass interpretation. This is shown by the Russian sentence (25). 
(25) Ivan  jelI        jáblokoi,        a  Boris  egói  jelI      tóze.
    Ivan  eat.PAST   apple.SG.ACCi  and Boris  it    eat.PAST too
    (i) ‘Ivan ate an/the/some applei and Boris ate iti too.’
    (ii) ‘Ivan ate an/the/some applei and Boris ate iti too.’
Such examples indicate that a quantized nominal argument can retain its count interpretation even in the scope of imperfective aspect and fail the principle of aspectual composition. In view of this, Filip suggests that the contribution of Incremental Theme noun phrases (quantization-cumulativity) to the lexical aspect should be separated from the contribution of imperfective aspect (partivity-totality). While the Incremental Theme argument encodes the information relevant to quantization-cumulativity, the verb encodes the relation of ‘partivity’ (imperfective) and ‘totality’ (perfective). According to her, this treatment avoids the contradiction of combining a quantized noun phrase with an imperfective verb. She takes perfective and imperfective aspect as eventuality-type shifter and represent perfective and imperfective verbs as below:

(26) Perfective Verb: (P(e[P(e) & TOT(P)]            (Fililp 2001, 474)
    Imperfective Verb: (P(e[P(e) & PART(P)]

                    PART = (P(e’(e[P(e) ( e’(e]   (Fililp 2001, 475)

On the above analysis, a perfective verb represents a given state of affairs in its totality and hence is quantized. In contrast, the impefective operator takes predicates of states, processes or events and maps them onto partial states, processes and events. Take (24) for example. According to Krifka’s aspectual composition, the verbal predicate is quantized because the noun argument is quantized. On the other hand, the imperfective operator contributes the partitivity condition. Therefore (24) asserts that a part of EAT-THE-APPLE event took place. From this it follows that a part of the apple was eaten, if events and objects have a one-to-one mapping as Krifka’s (1998) principle of Mapping to Object requires. It is worth mentioning here that Filip has used the part relation ‘(’ (proper part or improper part) in (26), because imperfective verb forms in Russian can be used to denote not only incomplete (partial) events but also completed events, given an appropriate context. I refer the reader to her article for more details about this point.
Like Filip (2001), Tatevosov (2002) has reported a similar phenomenon in Turkic languages such as Chuvash and Karachay-Balkar spoken in Russia. He/she also resorts to an empty PART operator to account for the data, though his/her PART operator applies to nominal predicates rather than verbal predicates. 
Returning to Chinese, it is easy to see that the ambiguity of (21a) is very similar to the Russian data discussed by Fililp and the Chuvash and Karachay-Balkar data reported by Tatevosov. In Chinese, a quantized Incremental Theme also does not necessarily result in a quantized predicate. This suggests that we may extend Fililp-Tatevosov’s analysis of Incremental Theme sentences to Chinese. Indeed, I will adapt Fililp’s semantics of the PART operator to account for the Chinese data. An advantage of associating the PART operator with the verb is that it can be constrained, via a function-argument selectional restriction, to apply to only Incremental Theme verbs. On this approach, the partitive effect on the theme argument can be derived from Krifk’a Mapping to Object principle, i.e., every subpart of an event corresponds to a subpart of the Incremetnal Theme. In what follows, I will extend, with a slight modification, Filip’s and Tatevosov’s ideas of partivity to explain Chinese Incremental Theme Sentences.
    Let us take the verb gai build’ as an illustrating example. As noted, I assume Piñón’s (1999) definition of result state. Given this, the verb gai ‘build’ can be defined as in (27) with the result state as part of its inherent meaning. If a durative phrase occurs with such a verb, it will obtain the R-related interpretation as is the case with achievement verbs. On the other hand, the P-related reading arises as a consequence of the operation of the partitive operator whose definition is given in (28). Recall that Piñón (1999) has proposed that a result state does not begin earlier than they do, i.e., part of an event does not have a result state. (See the definition in (15).) Since the function of the PART operator is to focus on the parts of an event, application of the PART operator entails non-existence of the result state. I incorporate this into the meaning of the PART operator. This is why we have ‘((s’ in (28). Applying (28) to (27) yields the result in (29). It follows from this that a partitive Incremental Theme verb talks about only the process of an event but not the result state. As there is no result state in the verb meaning, the RP projection will not be licensed (or projected) in overt syntax, i.e., feature checking will fail. Therefore the combination of a partitive Incremental Theme verb with a durative phrase will only produce the P-related interpretation.
(27) [[gai]] = (y(s(e[Build(y)(e) ( Result(e, y, s, Be-built)] 

(28) [[PART]] = (P<e,<s,<s,t>>>(y(e((e((s [P(y)(s)(e() ( e((e]
(29) [[gaiPART]] = (y(e((e ((s[Build(y)(e() ( Result(e(, y, s, Be-built) ( e((e]

It is interesting to note that the analysis in (28) predicts, as in Fililp-Tatevosov’s analysis, that a P-related durative is compatible with a completed or incomplete event. This prediction is correct, because a Chinese sentence like Wo du-le na-ben shu liang-ge xiaoshi ‘I read that book for two hours’ may mean either that reading part of that book took two hours or that reading the whole book took two hours (cf. (22b), (22c)). On either reading, the durative phrase modifies the process of the event. The former reading arises when we have ‘e((e’ and the latter reading arises when we have ‘e(=e’. At this point, the alert reader may think that a contradiction exists between the denial of existence of result state and the ‘e(=e’ reading. This is a legitimate question but can be solved technically. Caudal (1999) has proposed that events canonically breaks down into Inner stages (event’s development) and Result stages. Moreover, telic events receive a binary result stages consisting of a primary result stage, related to the development of event and a secondary result stage, related to the state of affairs arising from the final completion of the event. According to her, “the secondary RS should be the complementary of the primary RS, so as to cause a definite CoS [change of state]” and “the secondary RSs should be viewed as a transition function”. For example, the event structure of the verb drink proposed by Caudal (1999: 235) is the following:

(30)                drink (e, x, y)

drink_IStage (e1,x,y)  drink_RStage (e2,y)

                 |
drink_P_RS (e3, y)   drink_S_RS (e4, y)
Returning to our “e(=e’ reading, I suggest that the ‘e(’ here is an event which consists of the inner stage and the primary result stage but to which the ‘transition function’ hasn’t applied. Therefore, there is no definite change of state yet. This explains why it is still possible to claim the non-existence of the result state when ‘e(=e’ as in the definition of the PART operator in (54). Presumably, this should also be the reason why the Russian data as discussed in Filip (2001) are still compatible with the Russain durative for-phrase.
    Although the use of the PART operator is quite successful in accounting for the partitive reading of a definite Incremental Theme, we still have to explain why an indefinite numeral incremental theme object always implies attainment of the goal as the examples in (23) indicate. With the introduction of the PART operator, it seems that we would wrongly predict that a partitive reading is also possible with a numeral Incremental Theme object. I would like to suggest that the partitive reading for a numeral NP is excluded for an independent reason.
    It has been repeatedly pointed out that partitive constructions (in English) are subject to a constraint to the effect that the embedded NP must be definite (Selkirk 1977, Jackendoff 1977, Barwise and Cooper 1981, de Hoop 1998, among many others). This is illustrated by the examples n (31) taken from de Hoop (1998, p.151). 
(31) a. one of these/the/my cat
    b. *one of some/three/no cats 
Whatever the explanation of the partitive constraint is, I suggest that something similar might work for the proposed PART operator. As we have seen, though the PART operator takes an incremental theme verb as its argument, there is a partitivity effect on the incremental theme argument through Krifka’s (1998) Mapping to Object principle. Therefore, it is reasonable to suggest that like the most deeply embedded NP in a partitive construction, the incremental theme argument is subject to the Partitive Constraint.
 If something along this line is correct, the possibility of the partitive reading for a numeral incremental theme argument can be excluded. In fact, there is evidence showing that this track of thinking is correct. In Chinese, expressions like bufen (neirong) ‘part (content)’ may modify a definite NP but not a numeral NP. This is shown by the contrast between (32) and (33).
(32) a. Wo  yijing   du-le      nei-ben  shu   de    bufen  neirong  le

      I    already  read-Asp  that-Cl   book  Poss  part   content   Par

      ‘I already read part of that book’.

    b. Wo  yijing   du-le     bufen  nei-ben  shu   le

      I    already  read-Asp  part   that-Cl  book  Par

      ‘I already read part of that book.’
(33) a. *Wo  yijing   du-le     yi/liang-ben  shu   de    bufen  neirong  le

       I    already  read-Asp  one/two-Cl   book  Poss  part   content  Par

      ‘I already read part of one/two book(s)’.

    b. *Wo  yijing   du-le     bufen  yi/liang-ben  shu    le

       I    already  read-Asp  part   one/two-Cl   book  Par

      ‘I already read part of one/two book(s).’
Summarizing this section, I have shown that though durative phrases are ambiguous when they occur in an Incremental Theme sentence, their syntactic behaviors are no different than when they occur in other types of sentences. That is, when a durative phrase has the P-related reading, it may precede or follow the object NP; when it has the R-related reading, it can only follow the object NP. To account for this fact, I propose that telicity is in-built in the semantic representations of Incremental Theme verbs. Thus, an Incremental Theme verb may license RP projection in syntax, to which the R-related durative is adjoined. Since RP is in the lowest position in structure and the object NP is raised to AgroP, the R-related durative must follow the object NP. On the other hand, the P-related reading arises because a covert PART operator cancels the result state of the Incremental Theme verb and turns it into an atelic process. As there is no result state in the semantic representation of a partitive Incremental Theme verb, RP projection is not licensed. It follows that the P-related durative phrase may freely adjoin to VP or AgroP, hence producing two different orders.
9. Conclusions and Theoretical Implications
In this paper I have proposed a syntactic-semantic analysis of Chinese durative phrases, arguing that they can be adjoined to every maximal projection, provided that we can interpret them there without violating the homogeneity requirement. I have shown that all superficially different interpretations of durative phrases are actually one and the same meaning. In addition, I have argued for a decompositional analysis of verb meanings in overt syntax. This decompositional analysis predicts that a durative phrase modifying a result state must be adjoined to the most deeply embedded result XP projection. Consequently, such durative phrases can only appear after the object NP, in contrast to durative phrases modifying a process, which allow both the durative-object and object-durative order. I also have provided an alternative analysis of incremental theme verbs in which they are analyzed as being inherently telic. These results have several interesting theoretical implications. First, if the proposed account of Chinese durative phrases is correct, it will constitute an argument for a structured semantic representation, for example, von Stechow’s event decomposition in overt syntax, in which a result state can be modified. Second, the analysis that durative phrases are free to adjoin to any (maximal) projection as long as we can interpret them there provides a further support to Haider’s (2000) and Ernst’s (2002) claims that there is no specific adjunction site for adverbials as long as the adjunction site meets the interpretational potential or the lexico-semantic property of the adverbials. Finally, if the proposed analysis of Incremental Theme verbs is correct, it implies that Chinese accomplishment verbs seem to have result state as part of the verbal semantics, as is reflected by the syntactic distribution of Chinese durative phrases. This contrasts with the recent proposal made by Kratzer (2004) that accomplishment verbs in some languages are inherently atelic.
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� Although I do not agree with Ernst (1987) and Li (1987) about the “since completion” reading, I will still use the since-construction to translate the Chinese sentences in many cases, because this is the most idiomatic way to do the translation. However, this has no implication about what the analysis of these sentences is.


� That a durative phrase can be (part of) the main predicate is supported by the fact that the verb you ‘have’ can be placed before the durative as is shown in (i) (Teng 1975, Ernst 1987).





(i) Ta  lai     meiguo   you   liang  nian  le


   he  come  America  have  two   year  Par


   ‘It has been two years since he came to America.’





In this article I will not discuss the status of you. It can be analyzed as part of the main predicate as in Teng (1975) and Ernst (1987). The major concern in this article will be the occurrences of the duratives which are not the main predicate of the sentence.


� See also Dowty’s (1979) treatment of again and for-phrases in English.


� ‘ek’ in (12) represents an empty category that is co-referential with the subject NP.


� We can use a single eventuality variable here. However, in order to make the meaning clearer, I distinguish e from s so that no confusion will occur. 





� Here I assume Kratzer’s (1996) analysis where the external argument is introduced by Voice. So a transitive verb only has one internal individual argument. 





� I assume with Heim and Kratzer (1998) that the index of a raised constituent functions as a lambda-abstractor.





� Here I assume Kratzer’s (1996) semantics of the agent predicate and the event identification rule. See Kratzer (1996) for details.


� Sometimes such examples sound a little odd as (i) below shows.





(i) *Zuotian   ta  dida   (le)   zhongdian  shi  fenzhong 


     yesterday  he  reach  Asp  destination  ten  minutes


     ‘Yesterday he reached the destination and stayed there for ten minutes.’





I do not know why (i) is not good. However, even such examples can be made fully acceptable when a richer context is given, as is shown in (ii).





(ii) Zuotian  ta  dida   zhongdian   liang  fenzhong  hou,   jiu   tili


   yesterday he  reach  destination  two    minute   after   then  energy


   bu  zhi         fundao  le


   not  sufficient   faint    Asp


   ‘After he reached the destination for two minutes yesterday, he fainted because 


of lack of energy.’


� Soh and Kuo (2001) have cited (ib) below as a fully acceptable sentence.





(i) Wo   zuotian   kan-le     yi-ben  shu,   keshi  mei  kan-wan


   I    yesterday  read-Asp  one-Cl  book  but    not  read-finish


   ‘I read a book yesterday, but I didn’t finish reading it.





However, the same sentence has been cited by Zhang (1999) as a contradiction. I agree with Soh and Kuo (2001) that the variation here has to do with how one interprets the numeral yi ‘one’ here. When yi is construed as specific, hence referential, (i) is more acceptable. When yi ‘one’ is read as asserting a quantity, (i) is less acceptable. 





� Roughly, Krifka’s aspectual composition says that the combination of a quantized Incremental Theme noun phrase with a verb yields a quantized predicate, whereas the combination of a cumulative Incremental Theme noun phrase yields a cumulative predicate.


� This is even more apparent if we state the meaning of PART in a way more like Tatevosov’s proposal. (i) below is such a possibility.





(i) [[PART]] = (P(x(e(y((s [P(y)(s)(e) ( y ( x]
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