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1 Binding 
It has long been observed that pronouns (he/she/him/her, etc.) and reflexives 
(himself/herself, etc.) seem to be in complementary distribution in English. This 
means that in the same structural position a pronoun and a reflexive will have 
different interpretations. In (1) for example, a pronoun in object position is barred 
from taking the subject as its antecedent, but a reflexive in the same position is 
required to take the subject as its antecedent. 
 
(1) a. Joe saw him (=someone other than Joe) 

b. Joe saw himself (=Joe) 
 
Binding Theory is the set of structural constraints developed to account for this 
relationship between different types of NPs and their (potential) antecedents. 
 
(2) Binding Theory (based on Chomsky 1981): 

A: a reflexive must be bound within a local domain D. 
B: a pronoun must be free within D.  

 
The Binding Theory (BT) identifies a local domain (D) in which a reflexive must 
find its antecedent (=be bound) and in which a pronoun must not (=be free). What 
is D? In the examples in (1) D appears to be the whole sentence. We will see 
some examples below suggesting that the definition of D is slightly more 
complex. 
 
The structural conditions on the distribution of pronouns and reflexives have 
formed the basis for important research in both syntactic theory and sentence 
processing. For example, based on the assumption that Binding Theory is 
accurate, work within syntactic theory has used the distribution of pronouns and 
reflexives to argue for structural configurations at various levels of representation. 
Belletti & Rizzi (1987) use the distribution of reflexives to argue for particular 
structural configurations at D-structure, based on examples like (3): 
 
(3) Pictures of himself worry John. 
 
Chomsky (1995) uses the distribution of reflexives to argue for particular 
structural configurations at LF, based on examples like (4): 
 
(4) John wondered which picture of himself Bill took. 



 
The arguments in favor of the conclusions drawn by these authors are only as 
solid as the assumptions they are based on, namely that something like the 
Binding Theory presented in (2) correctly accounts for the distribution of these 
NPs (see in particular Runner 2002 for arguments against this assumption in the 
case of (4)). 
 
In addition, again based on the assumption that Binding Theory is accurate, there 
has been a debate about how the constraints of BT interact with on-line sentence 
processing. Two main approaches that have been proposed include the “early 
filter” hypothesis, which claims that Binding Theory constrains the initial 
interpretation of a sentence (e.g., Nicol & Swinney, 1989; Sturt, in press); and the 
“multiple constraints” hypothesis, which claims that Binding Theory is one of 
several competing constraints on processing (e.g., Badecker & Straub, 2001). 
Like those mentioned above, these hypotheses rest on the assumption that 
something like the BT in (2) is correct. Thus, it is important to understand the 
accuracy of (2). 
 
2 “Picture” Noun Phrases 
So-called “picture” noun phrases (PNPs) are noun phrases headed by a 
“representational” noun such as, picture, film, photograph, novel, etc. In PNPs the 
head noun itself may have several “arguments”; e.g., Harry and Joe in, Harry’s 
picture of Joe. Typically, the “possessor” and the PP are both optional as in, a 
picture of Joe, Harry’s picture, etc. 
 
It is standardly claimed that there is a similar complementary distribution between 
pronouns and reflexives in picture noun phrases containing possessor phrases. In 
this case the local domain is the NP and not the entire sentence: 
 
(5) a. Joe saw [NP Harry’s picture of him] (=Joe or someone else other than 

Harry) 
b. Joe saw [NP Harry’s picture of himself] (=Harry) 

 
Because of the similar complementarity observed in this construction it is usually 
assumed that BT constrains the pronouns and reflexives here as well 
(e.g.,Chomsky 1981, 1986; Pollard & Sag, 1992; Reinhart & Reuland, 1993). One 
way to account for this is to take the local domain (D in (2), above) to be either 
the minimal phrase (NP or IP/TP/S) containing a “subject” NP.1 
 

                                                 
1 There have been many proposals for exactly how to characterize D; for the purposes of this paper 
it is enough to recognize that most approaches admit that a picture NP containing a possessor 
counts as such a domain. 



This move of course predicts that pronouns and reflexives in possessed picture 
NPs should always be in complementary distribution. In particular, a reflexive 
should take only the possessor of the PNP as its antecedent.  However, there have 
been some suggestions in literature that this may not entirely be correct. For 
example, while being careful to note some slipperiness in judgments, Kuno 
(1987) and Reinhart & Reuland (1993) both provide examples in which a 
reflexive need not take the possessor of the PNP as its antecedent: 
 

(6) a. ok/?/??Maryi isn’t interested in anybody’s opinion of herselfi. [Kuno, 
1987, p. 169] 
b. */?Luciei liked your picture of herselfi.  [Reinhart & Reuland, 1993, p. 
683] 

 
In addition, Keller & Asudeh (2001) and Asudeh & Keller (CLS, 2001) collected 
data in a web-based on-line study using the magnitude estimation technique. They 
found that participants accepted equally reflexives and pronouns bound to the 
subject of the sentence in examples like (7): 
 
(7) Hanna found Peter’s picture of herself/her. 
 
Finally, there seems to be a contrast in the acceptability of sentences like (8a), 
which is quite clearly not possible, and (8b) (the intended binding is indicated by 
the underscore). This contrast is unexpected if BT constrains reflexives in 
possessed picture NPs as it does in full sentences: 
 
(8) a. John said that Bill likes himself. 

b. John liked Bill’s photograph of himself. 
 
Two questions are raised by these observations: (1) Are reflexives in picture NPs 
containing possessors interpreted as referring to the possessor, as predicted by 
current theories of binding? And (2) are pronouns and reflexives in 
complementary distribution in picture NPs containing possessors? 
 
It is unclear what exactly the data are and how to collect reliable judgments to 
determine if there are conditions under which the reflexive can take the subject of 
the sentence as its antecedent and conditions under which it cannot. 
 
3 Previous work 
In a series of experiments presented in Runner, Sussman and Tanenhaus (2003) 
my colleagues and I investigated the interpretation of pronouns and reflexives in 
possessed picture NPs such as, Joe’s picture of him/himself. Participants followed 
spoken instructions to manipulate an array of dolls and pictures belonging to those 
dolls. We monitored their eye movements while they did this (see display in 



Figure 1). In what follows I outline the results from these studies as background 
for the main experiment presented in Section 4, which is the focus of this paper. 
 

 
Figure 1: Display 

 
We instructed participants to perform an action requiring them to interpret the 
pronouns and reflexives. By doing this two kinds of data were collected. Which 
picture they touched indicated how the anaphor was interpreted; this is parallel to 
a judgment, but without any extra-linguistic task. The eye movements gave us a 
moment-by-moment picture of which referents were being considered under what 
conditions and allowed us to evaluate theories about the on-line interaction of 
Binding Theory and sentence processing (recall the “initial filter” vs. “multiple 
constraints” views). 
 
While head-mounted eye-tracking has been used to explore many questions in 
psycholinguistic research (see Tanenhaus et al. 1995), this kind of study explored 
its usefulness to questions central to syntactic and semantic theory. It is a new 
way to collect data and analyze it. 
 
In our first experiment participants heard a set of two instructions prerecorded 
with neutral intonation. A “lead-in” phrase told them to look at a doll (such as, 



Look at Joe) and an “action” sentence told them to have a doll touch a picture 
(such as, Have Ken touch Harry’s picture of him, or Have Ken touch Harry’s 
picture of himself). 
 
The two conditions we tested were Anaphor type: the picture NP in the action 
sentence contained either a pronoun or a reflexive; and Lead-in type: the doll 
named in the lead-in phrase was either the same as or different from the doll 
named as the subject in the action sentence. For example, participants heard a 
sequence of sentences such as those in (9) or those in (10), each containing either 
a pronoun or a reflexive. 
 
(9) Same Lead-in Condition (the lead-in and the subject of the sentence are 

the same): 
a. Look at Joe.  
b. Have Joe touch Harry’s picture of him/himself. 

 
(10) Different Lead-in Condition (the lead-in and the subject are different): 

a. Look at Joe.  
b. Have Ken touch Harry’s picture of him/himself. 

 
The predictions of Binding Theory are straightforward. On the pronoun condition 
participants should choose Harry’s picture of Joe or of Ken; not Harry’s picture of 
Harry. On the reflexive condition they should choose Harry’s picture of Harry; 
not Harry’s picture of Joe or of Ken. 
 
Figure 2 presents the overall results. What it shows is that Binding Theory did an 
excellent job of predicting the target choices on the pronoun condition; 
participants violated BT on only about 5% of the trials. However, BT did not 
correctly predict the results of the reflexive condition; there BT was violated on 
about 25% of the trials. We presented detailed statistical analyses in Runner et al. 
(2003). For the purposes of this paper it is enough to note that Binding Theory 
does a significantly worse job at predicting the target choice on the reflexive 
condition than on the pronoun condition. Our participants allowed the reflexive to 
take the subject of the sentence instead of the possessor phrase as its antecedent 
on about one quarter of the trials. It seems that this is a viable interpretation for 
these speakers. 



 
Figure 2. Experiment 1 results 

 
We have, then, an answer to our first question. Reflexives in picture NPs 
containing possessors were not obligatorily interpreted as referring to the 
possessor, contra most current theories of binding. Target choice results suggested 
that the possessor of the picture NP and the subject of the sentence were both 
available as antecedents for the reflexive (though to differing degrees). 
 
The second question was, Are pronouns and reflexives in complementary 
distribution in picture NPs containing possessors? To answer this we compared 
trials in which the lead-in and the subject were different (see (10), above). Figure 
3 illustrates these results. It shows that on close to 25% of the trials participants 
allowed both the pronoun and the reflexive to take the subject of the sentence as 
its antecedent. Pronouns and reflexives in complementary distribution should 
always take different antecedents. What we see here is that there is breakdown of 
complementarity on almost a quarter of trials. This is unexpected if Binding 
Theory holds of possessed picture NPs. 



 
Figure 3. Different lead-in trials 

 
The complementarity of pronouns and reflexives is a fundamental observation, 
one which has been a guiding principle in much syntactic, pragmatic and 
psycholinguistic research. Is there some way to reconcile our results with this 
basic assumption about the distribution of pronouns and reflexives? In Runner et 
al. (2003) we explored two possible explanations, one of which I will review here: 
Perhaps the choice of BT-incompatible target reflected pragmatic biases that 
come into play in a second stage of processing, after an initial stage defined by 
Binding Theory; on this view the initial processing would be consistent with BT, 
but later on pragmatic factors would override initial BT-filtered antecedent 
choices. This possibility would be consistent with the early filter hypothesis, 
mentioned above. To evaluate this view it is important to look carefully at the eye 
movements. Unfortunately, due to the sequence of instructions the eye 
movements were not well time-locked with the part of the instruction containing 
the anaphor (see (9) and (10), above). Participants were still reaching for the doll 
when they heard the anaphor, which means that during the earliest moments of 
processing they tended to be looking at the doll they were picking up rather than 
at the pictures that were the potential referents of the anaphors. The second 
experiment resolved this problem by having the participants pick up the doll first. 
 



In Section 4 I will present an experiment that addresses a second possible 
explanation for the apparent breakdown in complementarity observed above: that 
reflexives and pronouns are in complementary distribution only in constructions 
which are constrained by Binding Theory. On this view, Binding Theory would 
not constrain reflexives in possessed picture NPs. This idea builds on proposals 
by Pollard & Sag (1992) and Reinhart & Reuland (1993), who argue that 
reflexives in simple picture NPs (those lacking possessor phrases) are not 
constrained by Binding Theory; that is, in PNPs such as a picture of himself the 
reflexive is not constrained by structural BT, but instead is subject to pragmatic 
constraints. Pollard & Sag (1992) call a reflexive in such a context a BT-exempt 
anaphor; Reinhart & Reuland (1993) call it a logophor. We will examine this 
hypothesis below in Section 4. 
 
First I will turn to the question of whether there was an initial stage of processing 
reflexives in which Binding Theory is satisfied, followed by a later stage when it 
is violated. We examined this question in a second experiment. As noted above, 
crucially participants had the relevant doll in hand by the time they heard the 
instruction containing the pronoun or reflexive. This was intended to increase the 
likelihood that their eye-movements were closely time-locked with the unfolding 
information. 
 
Participants heard a series of three instructions. There were two “lead-in” phrases 
(e.g., Look at Joe. Pick up Ken.), followed by an “action” sentence like that of the 
previous experiment (Have Ken touch Harry’s picture of him/himself.). 
 
The two conditions explored in this experiment were Anaphor type and Lead-in 
order. For Anaphor type, as in Experiment 1 the action sentence contained either a 
pronoun or a reflexive. For Lead-in order, the order of the “look at” phrase and 
“pick up” phrase was varied (see (11) and (12)).2 Important to note is that the 
“pick up” lead-in is always the doll doing the action (i.e., the subject of the action 
sentence). Thus participants have the relevant doll in hand as the instruction 
containing the anaphor is heard. 
 
(11) Subject 1st Condition (subject NP mentioned in first lead-in): 

a. Pick up Joe.  
b. Look at Ken.  
c. Have Joe touch Harry’s picture of him/himself. 
 

                                                 
2 In addition to providing better time-locking for an analysis of the eye movements, this 
experiment was designed to explore the hypothesis that the complementarity of reflexives and 
pronouns was “probabilistic”. This was the motivation for the lead-in order condition. See Runner 
et al. (2003) for details. 



(12) Subject 2nd Condition (subject NP mentioned in second lead-in): 
a. Look at Ken.  
b. Pick up Joe.  
c. Have Joe touch Harry’s picture of him/himself. 

 
The overall target choices in this experiment replicated the pattern of results 
found in the first experiment (see Figure 4). Binding Theory again quite 
accurately predicted the results of the pronoun condition, with just about 10% or 
trials containing violations of BT. However, BT did not accurately predict the 
reflexive target choices, with upwards of 30% of trials violating BT.  

 
Figure 4. Experiment 2 results 

 
The main point of describing this experiment was to examine the following 
question: Was there an initial stage of processing reflexives in which Binding 
Theory is satisfied, followed by a later stage when it is violated? To answer this 
question we need to look at the time course of looks to various referents on the 
reflexive conditions. 
 
Figure 5 is a graph of the proportion of looks to the relevant pictures of the 
possessor, the subject and the lead-in, averaged over all participants, on the 
reflexive conditions. On the Y-axis is proportion of looks and on the X-axis is 
time in milliseconds. Each tic mark represents a 33-ms time-slice and the average 



proportion of looks to each of the three relevant pictures. There are a couple of 
important things to note in this graph. First, for the first 533 ms or so the looks to 
all three pictures steadily increase. At this point in the instruction the participants 
have not heard enough information to determine which of those three pictures is 
the relevant one. Second, from about 533 ms to about 733 ms looks to both the 
picture of the possessor and the picture of the subject rise together. Looks to the 
lead-in have dropped off as participants interpreted the instruction and lost 
interest in the picture of the lead-in. Most importantly there is no point early on in 
the unfolding of the instructions in which participants were considering only the 
picture consistent with BT (that of the possessor). That is, participants are equally 
considering the BT-compatible referent (the possessor) and the BT-incompatible 
referent (the subject). This is inconsistent with an “early filter” analysis of these 
results. 

 
Figure 5. Reflexive conditions time-course of looks 

 
Another point Runner et al. (2003) make is that the strongest case against the 
early filter hypothesis comes from trials in which participants chose the possessor 
as target. As Figure 6 shows, even isolating just the trials where BT is not 
violated, we see that there is early “competition” from the BT-incompatible 
referent, the subject of the sentence. 



 
Figure 6. Reflexive trials in which target choice is consistent with BT 

(possessor is target) 
 
These results are inconsistent with the proposal that there is an initial stage of 
processing reflexives in which Binding Theory is satisfied, followed by a later 
stage when it is violated. There is no point in which participants considered only 
the BT-compatible antecedents; indeed there was competition from the subject 
even on trials where the BT-compatible antecedent was chosen. 
 
To summarize, the Runner et al.’s (2003) first experiment showed that pronouns 
and reflexives are not in complementary distribution in possessed picture NPs. 
Reflexives violate BT while pronouns do not. This was replicated in our second 
experiment, which also showed that from the earliest moments of processing, 
participants are considering both the BT-compatible possessor and the BT-
incompatible subject NP as antecedent for a reflexive in a PNP with a possessor. 
 
4 Logophoric reflexives in PNPs with possessors 
The new question I will turn to now is the following: Are reflexives in possessed 
picture NPs even constrained by BT? As pointed out above, the usual assumption 
is that they are. However, we have also seen that BT does not do a very good job 
at predicting the binding observed in our previous experiments. Therefore, we 
explore the possibility that such reflexives are not constrained by the structural 



constraints of Binding Theory, but rather are “logophors” or BT-“exempt” 
anaphors. This proposal has been made by Pollard & Sag (1992) and Reinhart & 
Reuland (1993) for reflexives in picture NPs without possessors. Our question 
will be whether this proposal should be extended to include PNPs with 
possessors.  
 
4.1 Background 
There are many examples in the literature of BT-violating reflexives in simple 
possessor-less picture NPs (see Pollard & Sag, 1992): 
 
(13) John said that [S there was [a picture of himself] in the post office] 
(14) John was going to get even with Mary. That picture of himself in the paper 

would really annoy her, as would the other stunts he had planned. 
 
These reflexives are claimed not to be constrained by structural BT but rather by 
non-structural, pragmatic factors (Kuno, 1987; Pollard & Sag, 1992; Reinhart & 
Reuland, 1993). They are called BT-“exempt” anaphors (by Pollard & Sag), or 
“logophors” (by Reinhart & Reuland). I will simply call them “logophoric 
reflexives”. 
 
Some of the pragmatic factors identified as relevant to the binding of logophoric 
reflexives include, e.g., “point of view”. Compare (14), above, with (15): 
 
(15) Mary was quite taken aback by the publicity John was receiving. *That 

picture of himself in the paper would really annoy her, as would the other 
stunts he had planned. 

 
In addition, Kuno (1987) identified several other pragmatic factors, which he 
called “awareness” and “indirect agenthood”, among others: 
 
Awareness: 
(16) John knows that there is a picture of himself in the morning paper. 
(17) *John still doesn't know that there is a picture of himself in the morning 

paper. 
 
Indirect Agenthood: 
(18) I hate the story about himself that John always tells. 
(19) *I hate the story about himself that John likes to hear. 
 
It has become relatively uncontroversial that reflexives in PNPs without 
possessors are exempt from Binding Theory. But as far as I know, nobody has 
claimed the same for reflexives in picture NPs with possessors. Indeed, both 
Pollard & Sag (1992) and Reinhart & Reuland (1993) claim that reflexives in 
possessed picture NPs are constrained by BT: they are not logophoric reflexives. 



Therefore, their versions of Binding Theory suffer from the same problem as 
Chomsky’s: they predict that reflexives take only the possessor as antecedent and 
that reflexives and pronouns are in complementary distribution in possessed 
PNPs. 
 
However, if the reflexives in possessed picture NPs are exempt from BT, then this 
could start to account for the results of the two experiments described above: 
these reflexives seemed to violate BT by not taking the possessor as antecedent. 
In addition, the complementarity between pronouns and reflexives breaks down in 
picture NPs with possessors; if reflexives in this context are not constrained by 
BT, then the lack of complementarity can be accounted for, since 
complementarity is predicted only for reflexives and pronouns constrained by 
Binding Theory. 
 
4.2 Structural vs. logophoric reflexives 
To determine if reflexives in possessed picture NPs are structural or logophoric 
reflexives, “tests” are needed for the two classes of reflexive. Building on 
Reinhart & Reuland (1993) and Grodzinsky & Reinhart (1993) we can develop a 
test from ellipsis to distinguish between structural and logophoric reflexives. 
Structural reflexives, which are constrained by BT, are always (and only) bound 
variables; while logophoric reflexives, which are not constrained by BT but rather 
by pragmatic/discourse factors can be either bound variable or coreferential 
anaphora (like pronouns). Ellipsis can be used as a test for bound variable vs. 
coreferential anaphora. 
 
Pronouns can be either bound variable or coreferential anaphora. Consider (20), 
which is ambiguous as indicated in (21) (note: x,y subscripts are used to indicate 
variables, underlining for coreferentiality, and [e]=elided phrase): 
 
(20) Alfred thinks he is a great cook, and Felix does [e], too. 
(21) a. Alfredx thinks that x is a great cook, and Felixy  <thinks that y is a great 

cook> 
b. Alfred thinks that he is a great cook, and Felix <thinks that he is a great 
cook> 

 
The claim is that reflexives can be bound variable anaphora only (Reinhart & 
Reuland, 1993). Thus, (22) seems to have the interpretation indicated in (23a) not 
(23b):3 
 
(22) Lucie praised herself, and Lili did [e], too. 

                                                 
3 This claim is not uncontroversial (cf., Sells et al. 1990 and Runner 2003 for discussion). 
 



(23) a. Luciex praised x, and Liliy <praised y> 
b. ??Lucie praised herself, and Lili <praised herself> 

 
Logophors are like pronouns. They can be bound variable or coreferential 
anaphora. So (24), which has a possessor-less PNP, has both interpretations 
indicated in (25): 
 
(24) Lucie liked the picture of herself, and Lili did [e], too. 
(25) a. Luciex liked the picture of x, and Liliy <liked the picture of y> 

b. Lucie liked the picture of herself, and Lili <liked the picture of herself> 
 
The important question for us, of course, is whether the reflexive in the possessed 
picture NP allows just the bound variable interpretation or the coreferential 
interpretation as well. If it allows only the bound variable interpretation, then it 
should be treated as a structural reflexive; however, if it can receive both 
interpretations, we can treat it as a logophoric reflexive, which would allow us to 
explain the data presented in the two experiments above. 
 
The relevant sort of example is the following. Does (26) have both of the readings 
in (27). In particular is the (b) (coreferential) interpretation possible? 
 
(26) Lucie liked Lili’s picture of herself, and she liked Lola’s [e], too. 
(27) a. Lucie liked Lilix’s picture of x, and she liked Lolay’s <picture of y> 

b. Lucie liked Lili’s picture of herself, and she liked Lola’s <picture of 
herself> 

 
Out of the blue this judgment is a bit hard to make. Need a disambiguated 
example in which the context is sufficiently rich to see if coreferential 
interpretation is available. In Runner, Sussman & Tanenhaus (2002) we presented 
such an example, which we think shows that a reflexive in a possessed PNP can 
receive a coreferential interpretation. 
 
Consider the following context: The Kennedy mansion is having an estate sale. 
For sale are the personal portraits, photos and prints of the members of the 
Kennedy family. Since these items actually belonged to the Kennedys the prices 
are very high. A museum down the street, due to budget cuts, is going out of 
business and has to sell all of their photos, including their extensive collection of 
Kennedy prints. My friend Jimmy has always like a particular portrait of JFK and 
was pleased to find the one that JFK had actually owned at the Kennedy estate 
sale. He didn't know that the same portrait was available at the museum sale or he 
would've bought that one since he is on a tight budget. Jimmy bought JFK's 
portrait of himself for $500 not realizing he could've bought the museum's [e] for 
just $100 in its going out of business sale. 
 



The crucial part is the following: 
 
(28) a. ...JFK’s portrait of himself... 
 b. ...the museum’s <portrait of himself>... 
 
If this is possible, which we think it is, then we have an example of a coreferential 
interpretation for a reflexive in a PNP containing a possessor. This would suggest 
that such an NP is a logophoric reflexive. 
 
However, as we noted at the start, the judgments on this sort of data are slippery. 
We therefore would like to have a way of determining if the coreferential 
interpretation is possible that does not require such a difficult explicit judgment 
task. We developed an eye-tracking study to explore this question. 
 
4.3 Ellipsis experiment 
In this experiment participants were seated in front of the same display as in the 
two experiments reported in Runner et al. (2003) (recall Figure 1). This time they 
listened to a series of three instructions: a “lead-in” (pick up Joe), what I will call 
an “A” clause, which is an action sentence similar to those in the previous 
experiments (Have Joe touch Ken’s picture of him/himself); and then a “B” 
clause, which is a second action sentence (Now have Joe touch Harry’s <picture 
of him/himself>). The material in brackets in the B clause was present on only 
half of the trials; on the other half NP ellipsis occurred. 
 
This experiment had two conditions. Anaphor type: as in previous experiments, 
the picture NP contained either a pronoun or a reflexive; and Ellipsis: the B clause 
contained a full possessed picture NP (No Ellipsis condition) or only a possessor 
(Ellipsis condition). 
 
The two anaphor type conditions are illustrated in (29) and (30). Note that there 
are no “mismatching” pairs (pronoun in A, reflexive in B, or vice versa). Also, as 
mentioned above the material in brackets appeared on half of the trials (=No 
Ellipsis condition) and was missing on the other half (=Ellipsis condition). And 
these instructions each followed an initial lead-in instructing the participant to 
pick up the doll that would be the subject of the two action sentences: 
 
(29) Pronoun Condition: pronoun in both picture NPs 

A. Have Joe touch Ken’s picture of him.  
B. Now have Joe touch Harry’s <picture of him> 

 
(30) Reflexive Condition: reflexive in both picture NPs 

A. Have Joe touch Ken’s picture of himself.   
B. Now have Joe touch Harry’s <picture of himself> 

 



Let’s work through the predictions on the Ellipsis conditions. First we will 
consider the trials in which the subject is taken as the antecedent of the reflexive 
(a viable option according to our previous experiments). Here the two types of 
anaphora pick out the same picture: in examples (31) and (32) this is Harry’s 
picture of Joe. 
 
(31) Bound variable 

A. Have Joex touch Ken’s picture of himselfx.  
B. Now have Joey touch Harry’s <picture of himselfy> (=Harry’s picture 
of Joe) 

(32) Coreferential 
A. Have Joe touch Ken’s picture of himself. 
B. Now have Joe touch Harry’s <picture of himself> (=Harry’s picture of 
Joe) 

 
If the possessor is the antecedent of the reflexive the two types of anaphora pick 
out different pictures. The bound variable interpretation (33) picks out Harry’s 
picture of Harry, while the coreferential interpretation (34) picks out Harry’s 
picture of Ken: 
 
(33) Bound variable 

A. Have Joe touch Kenx’s picture of himselfx.  
B. Now have Joe touch Harryy’s <picture of himselfy> (=Harry’s picture 
of Harry) 

(34) Coreferential 
A. Have Joe touch Ken’s picture of himself. 
B. Now have Joe touch Harry’s <picture of himself> (=Harry’s picture of 
Ken) 

 
To summarize, if the reflexive in the possessed PNP is a structural reflexive, and 
thus receives a bound variable interpretation only, then we expect target choices 
of only Harry’s picture of Joe and Harry’s picture of Harry. If the reflexive is a 
logophoric reflexive, and can receive both coreferential and bound variable 
interpretation, we expect target choices of Harry’s picture of Joe; Harry’s picture 
of Harry; and Harry’s picture of Ken. So really the main question is whether and 
to what extent participants choose Harry’s picture of Ken, the one target choice 
that distinguishes the two types of reflexive. I will call this target choice the A 
clause possessor target choice (because in this case the B clause elided reflexive is 
getting its reference from the A clause possessor). 
 
Turning to the results, overall on reflexive ellipsis conditions participants chose 
the B clauses possessor on 68% of trials and the subject on 22% of trials; and 
indeed the crucial target choice, where participants chose the A clauses’s 
possessor, occurred on 5% of trials (see Figure 7).  



 
Figure 7. Ellipsis experiment target choices 

 
This number is small, but there are several ways to try to tease apart whether it is 
meaningful or just “noise”. First, if we compare the percentage of trials where the 
A clause possessor is chosen as the target on the reflexive Ellipsis condition with 
the percentage of trials in which that same picture was chosen on the reflexive No 
ellipsis condition, the difference is significant (F(1,19)=8.58, MSE=.02, p<.01). 
Thus, we do find that the coreferential interpretation becomes available with NP 
ellipsis (see Figure 8). 



 
Figure 8. Proportion of A clause possessor targets on Ellipsis and No 

ellipsis conditions 
 
A second comparison we can make is between the target choices for the A clauses 
vs. the B clauses on the Ellipsis condition. How often participants choose the 
“third picture” (not the picture of the subject or of the possessor) serves as a sort 
of baseline. Participants do choose the “third picture” in the B clause on the 
Ellipsis condition more than they choose that same picture in the A clause (see 
Figure 9). 



 
Figure 9. Proportion of “third picture” target choices in A clauses vs. B 

clauses 
 
A third comparison is between the percentage of target choices consistent with the 
two hypotheses under consideration. The target choices consistent with the 
structural reflexive hypothesis occurred on 90% of trials; but target choices 
consistent with the logophoric reflexive hypothesis occurred on 95% of the trials 
(see Figure 10). This means that on 5% of trials readings consistent with only the 
logophoric reflexive hypothesis occurred. This difference, too, is significant 
(F(1,19)=4.82, MSE=.01, p<.05). 



 
Figure 10. Structural reflexive hypothesis vs. logophoric reflexive 

hypothesis 
 
Finally, treating the logophoric reflexive and structural reflexive hypotheses as 
two levels of the same reflexive type factor reveals a main effect of reflexive type 
(F(1,19)=8.26, MSE=.03, p<.01), indicating that overall the BT-exempt reflexive 
hypothesis accounted for more of the target choices than the structural reflexive 
hypothesis did. There was also a marginal interaction between clause type (A 
clause or B clause) and reflexive type (F(1,19)=4.03, MSE=.02, p<.06), which 
occurred because the difference between the reflexive types was apparent only in 
the ellipsis clauses. Planned comparisons confirmed that only in clauses with 
ellipsis reflexive type was significant (F(1,19)=10.18, MSE=.02, p<.01).  
 
To summarize, participants interpreting B clauses do choose the A clauses 
possessor on the reflexive Ellipsis condition Though the number of trials is small, 
it does not seem to be due simply to “noise”. Participants choose the A clause 
possessor in the Ellipsis condition more than in the No ellipsis condition; they 
choose this picture more than the comparable picture in the A clause. In addition, 
the logophoric reflexive hypothesis accounts for significantly more of the data 
than structural reflexive hypothesis. Combined these results support the 
suggestion that reflexives in possessed picture NPs are logophoric reflexives. 
 



From the point of view of the argument being made, that reflexives do not 
obligatorily take the possessor as antecedent in a possessed PNP, and that 
reflexives and pronouns are not in complementary distribution in that 
construction, we are finished. Reflexives in PNPs with possessors are logophoric 
reflexives. Spelling out how Binding Theory must be revised is a matter for 
another paper (see Runner 2003 for details). In addition to the evidence for the 
logophoric reflexive view provided by this ellipsis experiment, several additional 
insights into NP ellipsis come out of this experiment. These are discussed in the 
next section. 
 
4.4 Additional insights from NP ellipsis experiment  
Analyses of ellipsis usually include some kind of identity condition. That is, some 
element prior in the discourse is needed to semantically “fill in” the elided 
material. Still a controversial question is how to characterize the identity 
condition that holds between the ellipsis site and its antecedent. Should identity be 
stated in morphosyntactic terms (e.g., Fiengo & May 1994) or in 
semantic/pragmatic terms (e.g., Merchant 2001, building on Rooth 1992, 
Swarzschild 1999)? I will present some additional data from the NP ellipsis 
experiment that bear on this question, favoring the semantic/pragmatic approach 
to ellipsis identity. 
 
Let’s begin by spelling the two approaches out a bit. The morphosyntactic 
approach assumes that the elided material literally matches the morphosyntactic 
structure of antecedent; the semantic/pragmatic approach assumes that the elided 
material and antecedent are in some sort of entailment relation (Merchant 2002 
argues that they mutually entail each other). 
 
Two sorts of evidence from this experiment support the latter approach. Recall the 
basic instructions participants heard: 
 
(35) A. Have Joe touch Ken’s picture of him/himself. 

B. Now have Joe touch Harry’s <picture of him/himself> 
 
Is the elided material literally <picture of him/himself> or something more 
abstract? On 7% of Ellipsis trials overall (8% pronoun, 5% reflexive) participants 
chose Ken’s picture of Harry. Though again this is a rather small number, it is 
significantly higher than percentage of trials that same picture was chosen on the 
No Ellipsis trials. 
 
The choice of Ken’s picture of Harry suggests that participants are interpreting 
elided material as something like one of the following: 
 



(36) a. Harry’s picture that Ken has 
b. the picture of Harry of Ken’s 
c. Ken’s picture of Harry 
 

This is relevant because there is no antecedent with the correct morphosyntactic 
form that could be combined with the possessor: ??Harry’s <Ken’s picture> = 
Ken’s picture of Harry. However if the ellipsis site simply needs to entail the 
antecedent (and vice versa) then it can contain something along the lines of (36a). 
The pragmatic identity condition only requires mutual entailment, not 
morphosyntactic identity. 
 
A second observation about the Ellipsis results comes from overall violations of 
Binding Theory. An analysis of all of the data shows a main effect of Ellipsis on 
Binding Theory compatibility in B clauses. With both pronouns and reflexives 
participants’ target choices violated BT to a higher degree on Ellipsis trials (31%) 
than on No Ellipsis trials (16%). This is unexpected on the morphosyntactic 
identity view, since if the full NP is represented at the level constrained by BT 
(presumably LF), BT should be satisfied to same degree regardless of ellipsis. 
Even if these reflexives are logophors as argued above, the pronouns are violating 
BT more on the Ellipsis condition. 
 
It has been noted in other studies of ellipsis that BT seems to be called off under 
certain circumstances 
 
(37) They arrested Alex though he thought they wouldn’t <arrest Alex> 
 
If the elided material literally contained the R-expression Alex a Condition C 
effect would be expected here. .Fiengo & May (1994) propose a “vehicle change” 
operation to explain examples like this. The claim is that under ellipsis the 
pronominal features of nominal can change. That is a [-pron] phrase can change to 
[+pron] and vice versa. After vehicle change the elided VP in (37) contains the 
equivalent of <arrest him> and the Condition C BT violation is avoided. Is 
vehicle change at work in our ellipsis experiment? 
 
If vehicle change is taking place here then this means that it can take place 
between pronouns and reflexives. If elided NPs contained anaphors that could 
vary between pronouns and reflexives then the increase in BT violations would be 
explained. The question is: Do we want vehicle change to change pronouns to 
reflexives and vice versa? 
 
However, if such vehicle change were possible, then both examples in (38) should 
be possible (with intended coreference indicated by underscore): 
 



(38) a. ??I like myself and Bill does <like myself>, too 
b. ??I like him and Bill does <like him>, too 

 
Vehicle change would allow myself --> me, and him --> himself. This does not 
seem to be correct, suggesting that vehicle change is not at play here (if it exists at 
all; see Merchant 2002 for a critical analysis and an approach involving mutual 
entailment instead of morphosyntactic identity). Thus, again the morphosyntactic 
identity approach seems to make the wrong predictions. The increased BT 
violations are unexpected if the actual morphosyntactic material corresponding to 
antecedent is present in ellipsis site. 
 
5 Conclusion 
We saw in previous studies (Runner, Sussman & Tanenhaus 2003) that reflexives 
in possessed picture NPs violate BT more than pronouns and that this is true from 
the earliest moments of processing. I also presented the results of an ellipsis 
experiment showing that these reflexives can receive both bound variable and 
coreferential interpretations. The conclusion reached is that reflexives in 
possessed picture NPs are logophoric reflexives. 
 
Though the results reported here are modest, I am equally interested in showing 
that it is possible to use this approach to study questions within psycholinguistics, 
but importantly, also foundational questions in theoretical syntax. Though I do not 
see collecting eye-tracking data as a way to replace judgment data, I do hope to 
see it used, along with other approaches (such as corpora studies), as a 
complement to the traditional data collection methodologies. 
 
In future work we plan to use the eye-tracking methodology within the “visual 
world” paradigm to manipulate pragmatic and discourse factors thought to affect 
logophoric reflexives. We also hope to test the “only” construction with picture 
NPs. In addition we plan to test ellipsis constructions with simple picture NPs (in 
progress) as well as VPs containing pronouns and reflexives. 
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