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Psycholinguistic Evidence for Lifetime Effects in English 
– A ”World Knowledge" Approach1 

 
Sherry Yong Chen 

 
 

Overview 
 

 The current study investigates the online processing of lifetime effects in English. 
Individual-level predicates like be from America are required to hold over the lifetime of their 
subject. In tensed languages like English, an individual-level predicate in the past or present 
tense triggers an inference about the life or death of an individual in the subject position 
(Arche, 2006; Husband, 2012; Jäger, 2001; Kratzer, 1995; Magri, 2009; Mittwoch, 2008; 
Musan, 1995, 1997; Roy, 2013; Thomas, 2012). A contradictory inference arises when the 
subject NP involves one living and one dead individual (Mittwoch, 2008): 

(1) Albert EinsteinDEAD and Stephen HawkingLIVING #are / ??were physicists.  
In principle, neither the past nor the present tense should be judged as appropriate, and such 
sentences are expected to cause online processing difficulty.  

We tested these predictions by adopting a “world-knowledge” approach that used well-
known proper names, such as Albert Einstein and Stephen Hawking, in three experiments. 
Participants showed an overwhelming preference for “neither tense” when presented with 
sentences like (1) in a forced choice questionnaire. This is further confirmed in an 
acceptability judgment study, where sentences with contradictory lifetime inferences received 
significantly lower ratings compared to their grammatical counterparts. During a self-paced 
reading study, however, contradictory lifetime inferences from the present tense but not the 
past tense elicited longer reading times, suggesting that online measures are only sensitive to 
conflicting temporal information coming from the English present tense.  

This study is the first attempt to establish the issue of (contradictory) lifetime effects in a 
quantitative manner. While previous theoretical discussions about lifetime effects focus 
mostly on inferences from the past tense, our results suggest the lifetime inferences from the 
present tense are in fact more robust, in line with Mittwoch’s (2008) account: lifetime 
inferences from both tenses are both presuppositional, but those from the past tense are more 
defeasible because (i) the English past tense is contextual dependent, and (ii) the past tense 
can act as “an effective tool” for coercing individual-level predicates into a stage-level 
reading (Kratzer, 1995, p. 155), whereas no such coercion is possible in the present tense. We 
discuss some problems in the current experimental design and suggest an alternative 
approach to be followed up. 

 
Keywords: lifetime effects, tense, presupposition, online processing, experimental semantics  
																																																								
1 This is an informal write-up of a pilot study that I ran in March 2016 for my MPhil thesis, Processing Tenses 
for the Living and the Dead (a brief summary of this pilot is included in §3.1). The study itself was presented as 
a poster at the 22nd Architectures and Mechanisms for Language Processing Conference, 1-3 September 2016, 
Bilbao, Spain. I thank Dr E. Matthew Husband for his kind guidance and absurdly unconditional, although 
hopefully not entirely unrealistic, faith in me. 
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1. Introduction2 
 
 Individual-level predicates like be from America are required to hold over the lifetime of 
their subject. In tensed languages like English, an individual-level predicate in the past or 
present tense triggers an inference about the life or death of an individual in the subject 
position (Arche, 2006; Husband, 2012; Jäger, 2001; Kratzer, 1995; Magri, 2006, 2009; 
Mittwoch, 2008; Musan, 1995; Musan, 1997; Roy, 2013; Thomas, 2012). In an out-of-the-
blue context, English speakers generally report strong intuition about the following examples: 
 (1) Mary has blue eyes.  ⇝ Mary is alive   
 (2) John was from America. ⇝ John is dead   
Since as early as Anderson (1973) and Kratzer (1989, 1995), it has been widely observed that 
the use of tense in these sentences does not seem to locate event time, but that of the subject; 
the life or death of the individual can be clearly inferred, depending on the particular choice 
of tense that is combined with an individual-level predicate. This phenomenon is termed 
lifetime effects. Why does the use of English tenses trigger lifetime effects, and what 
conditions the arise of these inferences? Discussions concerning these questions first resort to 
the distinction between individual-level and stage-level predicates.  
 Individual-level predicates (ILPs) ideally denote “permanent” properties that last 
throughout the existence of an individual (Arche, 2006). By contrast, stage-level predicates 
(SLPs) such as be busy or be happy denote temporary, short-term properties. Milsark (1974) 
and Carlson (1977) are among the earliest to point out the ILP/SLP distinction; ever since 
then, much work has been generated on the basis of this distinction. A typical example for 
distinguishing these two classes of stative predicates in language comes from the Spanish 
copular verbs, ser and estar, which are used for ILPs and SLPs respectively (Arche, 2006; 
Husband, 2012):	
 (3) Juan *es / está peinado/cansado.  
  Juan ser / estar combed/tired 
  ‘Juan is combed/tired.’  
 (4) Juan es / ?está inteligente/sincero.  
  Juan ser / estar intelligent/sincere 
  ‘Juan is intelligent/sincere.’ 
ILPs differ from SLPs in terms of the requirements on an individual’s existence (Musan, 
1995, 1997): an ILP allows you to draw an inference with regards to the lifespan of the 
subject NP, whereas an SLP simply implicates whether the event time of the main predicate 
is over. However, the situation can be slight complicated by the fact that some ILPs also have 
a stage-level reading: 
 (5) a. John was a pop singer/a writer/a scientist. 

b. John was a pop singer ten years ago, but he abandoned his career. 
In an out-of-the-blue context like (5a), the individual-level reading is still strongly preferred, 
giving rise to the inference that John is dead, although such an inference disappears with the 
additional contextual information in (5b). As Kratzer (1995, p.155) notes, the past tense is 

																																																								
2 Interested readers may refer to §2.4 of my MPhil thesis for a more thorough (and more sophisticated) discus-
sion of the theoretical background.  
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“an effective tool for turning ILPs into SLPs”.  Additionally, it has been noted that inferences 
differ when ILPs are combined with the present tense or the past tense; we will return to this 
point later. 

While the term lifetime effects has been typically used for inferences from the past tense, 
such inferences do come from both tenses. Mittwoch (2008) informally summarizes this into 
a simple generalization which states that with an ILP, the past tense is used for the dead, and 
the present tense for the living: 

(6) a. Albert EinsteinDEAD was / #is a physicist. 
 b. Stephen HawkingLIVING is / #was a physicist. 

More interestingly, Mittwoch (2008) observes that contradictory lifetime inferences arise 
when the subject involves one living and one dead individual: 
 (7) Albert EinsteinDEAD and Stephen HawkingLIVING #are / ??were physicists.  
In (7), contradictory lifetime inferences arise as a result of obligatory overt tense marking in 
English; either tense would lead to an incorrect inference about one of the individuals, 
although Mittwoch (2008) also notes that the use of past tense seems to be slightly better than 
the present tense.  
 The current study focuses on this issue of contradictory lifetime inferences, or more 
specifically, how these inferences come about online and offline. In principle, neither tense is 
appropriate for sentences like (7); lifetime inferences from the past and the present tense on a 
par in the sense that both are presuppositional, and the use of either tense results in 
presupposition failure (Kratzer, 1995; Mittwoch, 2008). However, lifetime inferences from 
the past tense are said to be more defeasible due to the contextual dependency of English past 
tense (Mittwoch, 2008), which can be illustrated in the following examples: 
 (8) John said Stephen Hawking was a physicist. 
 (9) John said Albert Einstein and Stephen Hawking were physicists. 
Because the use of the past tense in English requires TSit to precede TU, when a sentence is 
embedded in a past-tense matrix clause, the past tense is typically used in the subordinate 
clause, in accordance with the Sequence of Tense rule. Kratzer (1998) argues that in such 
cases, the tense feature on the embedded copular is not interpreted at all. Meanwhile, a 
present (or past) tense matrix clause can never license the use of English present tense in an 
embedded clause, ultimately leading to an incorrect or contradictory lifetime inference:  
 (10)   a. #John says that Albert Einstein is a physicist. 
    b. #John said that Albert Einstein is a physicist. 
 (11)   a. #John says that Albert Einstein and Stephen Hawking are physicists. 
    b. #John said that Albert Einstein and Stephen Hawking are physicists. 
It is then reasonable to speculate whether lifetime inferences from two tenses are actually be 
on a par, and if that is not the case, one may wonder what implications can be borne out with 
regards to the processing of temporal information. 
 
 

2. Current Study 
 

Based on these observations and discussions, we ask the following questions: (1) Do 
English speakers detect contradictory lifetime inferences when they are being asked 
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explicitly? (2) Are English speakers sensitive to contradictory lifetime effects during online 
processing? If so, are there any differences between inferences from the past and the present 
tense? The first question is addressed in two offline studies, using a force-choice 
questionnaire and an acceptability judgment task respectively, and the second question is 
addressed in a self-paced reading study. 

We predict that sentences with incorrect or contradictory lifetime inferences will receive 
lower acceptability ratings in an offline task, and will elicit longer reading times during 
online processing, compared with their grammatical counterparts. This effect is expected to 
be more robust in the present tense than the past tense, due to the contextual dependency of 
English past tense and the possible coercion from an ILP to a stage-level reading which only 
occurs in the past tense. 

 
 

3. Experiments 
 
3.1 Force-choice Questionnaire  
 

We adopted a “world knowledge approach”, using proper names that were presumably 
well-known among American English speakers. A forced-choice questionnaire (with the 
choices of is/are, was/were, and neither) was conducted to investigate how speakers would 
respond to sentences with contradictory inferences, as well as to assess the appropriateness of 
the experimental materials (i.e. as a norming study). A total of 48 items were created within a 
3 × 2 factorial design, as illustrated in Table 1:  

 

Table 1: Sample material 
 

Sixty participants were recruited via Amazon Mechanical Turk (MTurk). Participants 
who responded less than half of the questions as expected were excluded from further 
analysis, as it indicates poor performance or lack of knowledge of the chosen proper names. 
Pearson’s Chi-squared test (N = 47) reveals that the subject type (Living / Dead / Conjoin) 
has a significant effect on whether or not participants will choose a tense ( (1) = 188.03, p < 
.001, odds ratio = 238.96); the odds of choosing neither rather than a tensed verb are 238.96 
times higher when the sentence has a conjoined-NP subject. This confirms the intuition that 
English speakers do judge neither the present nor the past tense as appropriate for sentences 
with contradictory lifetime inferences. 

	 Living Dead Conjoin 

Present	 Stephen Hawking is 
a physicist. 

Albert Einstein is a 
physicist.  

Albert Einstein and 
Stephen Hawking are 
physicists. 

Past	 Stephen Hawking 
was a physicist. 

Albert Einstein was a 
physicist. 

Albert Einstein and 
Stephen Hawking were 
physicists. 
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3.2 Acceptability Judgment Study 
 

Based on results from the forced-choice questionnaire, we selected a subset of the items 
on which participants generally performed well (i.e. in accordance with the life or death of a 
celebrity in the real world). Since the “world knowledge approach” relies on heavily cultural 
terms, so all materials were tailor-made especially for American English speakers3. In 
addition, although the norming study revealed no difference between three types of ILPs 
(Carlson, 1977; Chierchia, 1995), namely predicative NPs (e.g. be plant eaters), adjectives 
(e.g. be tall), and stative verbs (e.g. hold a Nobel Peace Prize), in our subsequent experiments 
we decided to use only the first two types which contain the copular be, for purpose of 
maintaining homogeneity across all items.  

 
Participants 
  
 Twenty-four participants were recruited via MTurk. All participants reported to be native 
speakers of American English, with English being the dominant language of daily use. All 
participants provided their written informed consent to participate in the experiment and 
received monetary compensation. All methods were approved by Social Sciences & 
Humanities Inter-Divisional Research Ethics Committee at the University of Oxford. 
 
Design, Materials, & Procedures 

 
The experiment was written in JavaScript and hosted on IbexFarm (Drummond, 2016). 

Participants were asked to read sentences of the following format: 
 

Albert Einstein and Stephen Hawking are physicists. Physics is a 
very important subject in university. 

 
Participants were asked to rate each sentence on a scale of 1-7, with 1 being “most 

unnatural” and 7 “perfectly fine”. Six conditions were distributed in a Latin Square design, 
and participants were randomly assigned to one of six lists, such that each participant saw all 
the items in only one condition.  
  
Predictions  

 
As discussed above, contradictory lifetime inferences necessarily arise in the Conjoin 

condition. Therefore, in the acceptability judgment task, temporal-mismatching conditions 
(i.e. Living in the Past tense, Dead in the Present tense) and the Conjoin conditions should 
receive lower ratings compared with temporal-matching conditions (i.e. Living in the Present 
tense and Dead in the Past tense). 

																																																								
3 For example, Queen Elizabeth II and Lady Margaret Thatcher, although well-known in the UK, were no longer 
included in our subsequent experiments as due to poor performance in the norming study. 
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Results & Analysis 

 
The Match condition represents the Living condition in the present tense and the Dead 

condition in the past tense; the opposite goes for the Mismatch condition. Mean values of 
acceptability rating for each condition are shown in Figure 1 and Figure 2. In both tenses, the 
temporal-matching conditions received the highest ratings, whereas temporal-mismatching 
conditions and the Conjoin conditions received lower ratings.  
 

   
      Figure 1: acceptability rating for the present tense          Figure 2: acceptability rating for the past tense 

(Error bars represent standard errors) 
   

Data analysis was carried out by using Mixed Effect Model in R (R Core Team, 2016), 
with maximal random effect structure that allowed the model to converge. There is a main 
effect of tense (t(27)=2.30, p < .05), suggesting that present and the past tense do behave 
differently. We observed a main effect of subject type: the Match Condition is rated 
significantly higher than Mismatching Condition and Conjoined Condition (t(26)=-4.07, p < 
.001). However, there is also a significant difference between the Conjoin condition and the 
Mismatch condition (t(27)=2.87, p < .05), suggesting that the participants found these 
conjoined subjects not as acceptable as temporal-matching sentences, but also not as 
unacceptable as temporal-mismatching sentences.  

No significant effect of interaction was found in the full model. Comparison between the 
full model and the main model (excluding interaction) also revealed no significant effect of 
interaction ( (2) = 1.94, p = .38). Note, however, that we are not interested in the interaction 
between tense and subject type because of the way they are coded in the current analysis. 
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3.3 Self-paced reading 
 
Participants 
 

A total of thirty-three participants were recruited for the self-paced reading task. 
Everything else followed §3.2. 

 
Design, Materials, & Procedures 
 

The same experimental materials in §3.2 were used. The current experiment used a 
phrase-by-phrase, centred, serial visual presentation with self-paced reading design. 
Participants read each sentence as a series of word “chunks”, seeing only one part of the 
sentence at a time:  

 
Albert Einstein | and Stephen Hawking | are | physicists. | Physics is | 

a very important subject | in university. 
 

All critical sentences were followed by three spillover regions that remained the same across 
the six conditions. We carefully manipulated the spillover sentences such that they should not 
affect the temporal interpretation of the critical sentences.  

Participants were asked to read the sentences at their own pace, pressing the spacebar to 
read the next chunk until they reached the end of a sentence. Multiple-choice comprehension 
questions were included at the end of each trial in order to monitor if the participants were 
paying enough attention to the task. In addition, participants were also forced to take a short 
break for 10 seconds every now and then between trials (approximately every 20-25 
sentences), but they were advised to not pause during the middle of a trial. 
 
Predictions  
 

In self-paced reading task, the temporal-mismatching conditions and sentences with 
contradictory lifetime inferences should cause difficulty during online processing, eliciting 
longer RTs when compared to the temporal-matching conditions. Given the out-of-the-blue 
context, these effects are likely to be immediate and may arise at ILP region. 

Additionally, the effect of subject type may vary across two tenses. Theoretically 
speaking, lifetime inferences from past tense and present tense are on a par in the sense that 
both are presuppositional (Kratzer, 1995; Mittwoch, 2008), but inferences from the present 
tense are expected to be more robust, as discussed above.  
 
Results & Analysis 
 

Data analysis roughly followed the procedure established in §3.1. Accuracy of 
comprehension questions showed no difference across all six conditions. All participants 
reported normal reading times. Trials whose RTs were shorter than 2000 ms or more than 2.5 
standard deviations above the mean were removed from further analysis, since RTs that fall 
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out of these ranges do not suggest normal language processing.  
Because the current approach essentially relies on the fact that the participants actually 

know about the life or death of a given proper name, we also included a questionnaire at the 
end of the self-paced reading task in order to probe into the availability of this “world 
knowledge” for each participant per trial. The questionnaire was designed as a series of 
multiple-choice questions in the following format: 

Albert Einstein ______ a physicist. 
(a). is                            (b). was 

We only analysed the trials whose corresponding question in the post-task questionnaire was 
answered correctly.  

Analysis of reading times was carried out on the ILP region and all spillover regions. 
Reading times on these regions are plotted in Figure 3 and Figure 4. 

Raw RTs on all regions of interest for the present and the past tense are plotted in Figure 
5 and Figure 6 respectively. At the ILP region (e.g. “a physicist”), no significant main effect 
or effect of interaction was found in the full model. Planned comparisons revealed that the 
overall null effect was driven by a null effect from the past tense. Within the past tense 
condition, there is no main effect of subject type; the Conjoin condition and the Mismatch 
condition do not differ significantly from the Match condition (t(47) = 0.343, p = .73). In the 
present tense condition, however, this contrast reached marginal significance; both the 
Conjoin and the Mismatch conditions elicited significantly longer RTs compared to the 
Match condition (t(43) = 1.887, p = 0.06)4.  

 

 
Figure 3: reading times on critical regions in the present tense condition 

																																																								
4 We suspect that the marginal significance was due to the lack of power in the current study (N = 33 for an 
online experiment). 
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Figure 4: reading times on critical regions in the past tense condition 

 
Additionally, in the present tense, a marginally significant effect of subject type was also 
found at the second spillover region (e.g. “an important”), suggesting that this effect 
sustained. No main effect was found on any other region in the present or the past tense.  

These results suggest that, during self-paced reading, sentences with contradictory 
lifetime inferences pattern with temporal-mismatching sentences but only in the present 
tense. Both conditions elicited significantly longer RTs compared to temporal-matching 
sentences on the ILP region and the second spillover region. The lack of main effect of 
subject type in the past tense suggests that lifetime inferences from the past tense are indeed 
less robust, hence not undetectable during online processing. 

 

 
        Figure 5: reading times for the present tense                    Figure 6: reading times for the past tense 

(Error bars represent standard errors) 
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4. General Discussion 
 
The current study is the first to establish the issue of lifetime effects in a quantitive 

manner. Our results suggest that English speakers are able to detect contradictory lifetime 
inferences during offline and online processing: sentences with contradictory lifetime 
inferences received significantly lower acceptability ratings, and caused reading time 
disruption on the ILP region during online language comprehension, patterning with 
sentences that bear mismatching temporal information.  

Most interestingly, the online effects are found only in the present tense; no statistically 
reliable results were obtained in the past tense. This asymmetry across two tenses is 
consistent with several theoretical accounts of lifetime effects, notably Mittwoch’s 
presuppositional account (2008) which predicts a more robust effect in the present tense, 
despite the fact that most previous discussions on lifetime effects focus on inferences from 
the past tense, possibly misguided by the perception that making an inference about death is 
somehow more “dramatic” or “newsworthy”.  It is also consistent with previous findings on 
the processing of tenses: Roberts and Liszka (2013) report a self-paced reading study where 
the agreement violation between a fronted temporal adverbial and the inflected main verb 
caused processing difficulty only in the English present perfect, but not the past tense.  

The experimental design in the current study may have suffered from several limitations. 
First of all, the experimental materials used proper names with referents in the real world, so 
the participants’ responses were necessarily influenced by whether or not they actually knew 
if a particular celebrity was alive at the time of the experiment. We tried to address this issue 
by conducting several norming studies to assess the appropriateness of the materials, and 
additionally, through an offline questionnaire at the end of the self-paced reading task. 
Another problem with the current design is that, because sentences with contradictory 
inferences always have two NPs in the subject position, they might have been more salient 
than the other two conditions where there is only one NP, leading the participants to develop 
strategic processing during the task. It is rather unclear how this would have affected the 
results in our pilot study. Additionally, the subject NPs used in the study are all culturally 
heavy terms and subject to changes in the real world, which makes it difficult for future 
replication and cross-linguistic comparison.  

In light of the above-mentioned pitfalls, we developed a new set of experimental 
materials in which lifetime information about two individuals is provided in the context for 
each item, as exemplified in (12):  

(12) This house was built for Bill Stevens, the actor, who died last year. The one over 
there belonged to his brother, John Stevens, the property tycoon; he now lives in 
America. They #are / ??were both very handsome.  

Essentially, the new material not only avoids the problems we have just identified, but it also 
has the advantage of being easily replicable since any change in the real world is no longer a 
concern. Moreover, because the new material does not involve culturally heavy terms, cross-
linguistic comparison is feasible via translation into another language. Interested readers may 
refer to §3.2-§3.3 of my MPhil thesis for more details of these follow-up experiments. 
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