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GENDER UNAMBIGUOUS

GENDER GROUP

DISJOINT (MASC. PRON.)
Acasă la bunicul Paul, �ecare fat �a a vorbit despre el.

home at grandpa Paul, every girl has talked about him
‘At Grandpa Paul’s house, every girl talked about him.’

REFLEXIVE (FEM. PRON.)
Acasă la bunicul Paul, �ecare fat �a a vorbit despre ea.

home at grandpa Paul, every girl has talked about her
‘At Grandpa Paul’s house, every girl talked about her.’

AMBIGUOUS

GENDER & FORM GROUP

AMBIGUOUS (FEM. PRON.)
Acasă la bunica Laura, �ecare fat �a a vorbit despre ea.

home at grandma Laura, every girl has talked about her
‘At grandma Laura’s house, every girl talked about her.’

FORM UNAMBIGUOUS

FORM GROUP

DISJOINT (DEM. PRON.)
Acasă la bunica Laura, �ecare fat �a a vorbit despre aceasta.

home at grandma Laura, every girl has talked about this.FEM
‘At grandma Laura’s house, every girl talked about this one.’

REFLEXIVE (EMPH. REFL.)
Acasă la bunica Laura, �ecare fat �a a vorbit despre ea ı̂nsăşi.

home at grandma Laura, every girl has talked about her herself
‘At grandma Laura’s house, every girl talked about herself.’

Table 4.18: Sample Item Pictures & Target Sentences by Condition for Experiment
4. Male character names are underlined, female character names are in bold.
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matical gender on the pronoun el / ea ‘him/her’ suffices to disambiguate between

a reflexive and a disjoint reading. In the case of the Form group, the characters

match in gender across the three conditions; in this case, the grammatical gender

of the pronoun is not sufficient to decide between an interpretation, and partic-

ipants can only rely on the pronoun type: emphatic reflexive, demonstrative or

personal pronoun. Table 4.18 illustrates this contrast for the item in (113).

The items were distributed in six Latin Squared Lists (three for each of the two

groups) and interspersed with 20 fillers, which were all grammatical and simi-

lar to the test items in terms of structural complexity. Due to the complexity of

the items (universal quantifiers with four-character scenes), the fillers constructed

were slightly more intricate than the ones in Experiment 3. The filler items included

between 2 and 4 characters in each picture and preceding context. Thirteen of these

depict three young characters which never match in gender (2 girls and one boy

or 2 boys and one girl), unlike the experimental items where the young characters

always match in gender. 10 filler items used a range of quantifiers like some, two of

the nephews, etc. accompanied by pictures with 3 young characters. Five of the filler

sentences started off with a topic PP which referenced one of the characters, sim-

ilarly to the experimental items; for five of the fillers, the sentence initial topic PP

did not refer to a character (e.g. after the movie); the other ten were subject initial. Of

the latter, five fillers used sentence embedding (One of the nephews told Uncle George

that he’s interested in...). Three practice items were also constructed, and two more

items which were used in the Instructions. The items used in the Instructions sim-

ulated a Reflexive condition: for the Gender group, the two characters mismatched

in gender and the target sentence included the personal pronoun el, while for the

Form group, the two characters matched in gender and the target sentence included

the emphatic reflexive el ı̂nsuşi. The three practice items were modeled after a Dis-

joint condition (personal pronoun for Gender group and demonstrative for Form
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group), and a single antecedent filler item, respectively. The Instructions and prac-

tice items did not repeat any of the 15 critical items or any of the 20 fillers. The full

list of items, fillers and practice items is given in the Appendix.

4.4.3 Procedure

The experiment took place at the Faculty of Foreign Languages and Literatures

(FLLS) of the University of Bucharest7 and participants were recruited through

flyers, class announcements, and via the FLLS Facebook group. For Experiment 4

which was run in April 2019, participants were also recruited from the subject

pool of Experiment 1 (October 2018) and Experiment 3 (December 2018). Out of the

68 total participants in Experiment 4, 35 were repeated subjects. 8

The experiment was coded in PsychoPy on a 2013 Macbook Air and run on the

same laptop. After giving informed consent, participants’ eye movements were

also recorded by means of the Macbook’s webcam (video recordings via QuickTime).

Participants were walked through the instructions in PsychoPy and told that their

task is to identify the topic of conversation or contemplation as described in the

target sentence they heard, and choose the picture (one of two) that best matched

their interpretation of the sentence. The experimental procedure was identical to

Experiment 3 with the following changes.

Since Experiment 4 involves four different discourse referents in each item, the

portraits of the characters were not included on the context screen so as not to

lead the participants into thinking the experiment tests their memory. Given the

greater number of chracters than in Experiment 3, in this experiment, participants

were introduced to all of the 14 characters (6 children, 8 older relatives) during

7We thank Alexandra Cornilescu, Larisa Avram, Anca Sevcenco, and the Linguistics division of
the English department of FLLS for allowing us to run the entire experiment in one of their offices.

8Ideally, the repeated participants would have been from the subject pool of Experiment 2, the
production counterpart of Experiment 4. However, the two experiments with quantified subjects
were run only a few weeks apart; the short break between experiments would have presented a
higher risk of their performance having been impacted by their previous experience.
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the instructions: their names and respective portraits were presented on the same

screen, as in Figure 4.4, similarly to the production tak of Experiment 2. For each

item, the two-sentence context introducing the relevant discourse referents was

coded to remain on the center screen for 7.5 seconds. The context screen was fol-

lowed by a one second break (blank screen) after which the target sentence would

start to play. Unlike in the previous comprehension experiment, a 1.5 second delay

was coded between the onset of the target sentence and the target pictures being

displayed on the screen. This choice was made due to the more complex scenarios

in Experiment 4. Participants were instructed to examine the target pictures before

choosing an interpretation, and encouraged to choose their preferred reading, even

though both pictures might be compatible with the sentence. Participants were in-

structed to press D if they preferred the image on the left, and K if they preferred

the image on the right. The keys associated with each picture were always listed

underneath the item pictures. Both the target picture and sentence would continue

to be displayed on the screen until the participant had made a decision. Given the

higher complexity of the items of Experiment 4 in comparison to Experiment 3, in or-

der to avoid cognitive overload, participants were no longer asked to assess how

confident they were in their preference for a given reading.

After the instructions, participants would go through two practice items, 35

items (critical and filler), 4 exit poll items, and, finally, an exit interview with the

experimenter. The entire process lasted, on average, around 45 minutes for each

participant, 15-20 minutes of which were taken up by the task proper.

4.4.4 Analysis

Participant responses were collected via the PsychoPy software. No participants

were excluded from the analysis. The by item rate of reflexive interpretation in the

Ambiguous condition revealed that one item fell outside the threshold of 2 standard
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Figure 4.4: Screen introducing all the Experiment 4 characters in the Instructions.
Names (in order): Monica, Elena, Irina, Andrei, Daniel, Mihai, Uncle Vlad, Uncle

George, Aunt Raluca, Aunt Diana, Grandma Maria, Grandma Laura, Grandpa
Radu, Grandpa Paul.

deviations from the mean, as shown in Figure 4.5.9 This item was excluded from

the analysis, which meant the removal of 68 observations.

For the reaction time (RT) data, response RTs measure the interval between the

onset of the pronoun in the target sentence and the keypress signaling a choice of

interpretation. 6 observations with RTs larger than 20 seconds were excluded. Fur-

thermore, RTs which exceeded 3 standard deviations from the average RT (by con-

dition) were excluded from the analysis. This cutoff led to the exclusion of 2.94%

of the remaining data. In total, out of the 1020 observations collected, data analysis

was performed on 924 observations.

I fitted a nested logistic mixed effects regression model to estimate the effect

of COMPETITION within each level of the AMBIGUITY factor (Ambiguous, Reflex-

ive, Disjoint), with Reflexive Interpretation as the dependent variable, and CONDI-

TION/COMPETITION as the fixed effect, and Item and Subject as random effects. In

order to determine whether the rate of reflexive interpretation in the Reflexive and

Disjoint conditions differs significantly from the Ambiguous condition, the model

9The removed item had the following target sentence in the Ambiguous condition: At Aunt
Raluca’s birthday, every niece laughed at her. The rate of reflexive interpretation for this item was
0.045, while the mean rate of reflexive interpretation for the items in this condition was 0.482, with
a standard deviation of 0.161.
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Figure 4.5: By item rate of reflexive interpretation in Ambiguous condition.

Group Coding
Form Gender

COMPETITION 1 0

Condition Coding
Ambiguous Reflexive Disjoint

DISJOINT READING 0 0 1
REFLEXIVE READING 0 1 0

Interpretation Coding
Reflexive Disjoint

INTERPRETATION -0.5 0.5

Table 4.19: Contrast Coding for Experiment 4.
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takes the Ambiguous condition was the baseline, and the Disjoint and Reflexive con-

ditions have their own treatment contrasts, as illustrated in Table 4.19 above. Unlike

in Experiment 3, the random slopes associated with the Reflexive and Disjoint fixed

effects contrasts were removed from the analysis in Experiment 4. The reason for

this change has to do with model convergence. The rate of reflexive interpretation

in the Reflexive condition is at ceiling (99.3-100%) in the two participant groups,

which is a separation issue for the analysis, and which leads to a convergence is-

sue in the model when the random slopes are included, rendering the Reflexive

contrast uninterpretable.10

The analysis for the reaction time data is the same as in Experiment 3.

Like in Experiment 3, participant gender was also added as a factor in post-hoc

secondary analyses of rate of reflexive interpretation and RT data, in the respective

logistic and linear models. The gender of the participants was not significant. Item

order was also added as a factor in the analyses; the were no significant order

effects.

4.4.5 Results

The rate of reflexive interpretation within the six conditions is given in Table 4.20.

The highlighted column represents the rate of reflexive interpretation in the Am-

biguous condition, which consisted of the same stimuli, both visual and auditory,

across the two participant groups. A graphical representation of this data is given

10Here are the two generalized linear model analyses in Experiment 3 and Experiment 4, for com-
parison:

(i) Main Analyses
a. Experiment 3: analysis includes random slopes

Reflexive ˜ Condition/Competition + (0+Disjoint.Reading||subject)+
(0+Reflexive.Reading||subject) + (1|subject) + (1+Dis-
joint.Reading*Reflexive.Reading*Competition||Item)

b. Experiment 4: analysis idoes not include random slopes
Reflexive ˜ Condition/Competition + (1|subject) + (1+Competition||Item)
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FORM GENDER

Rate Pronoun Rate Pronoun
AMBIGUOUS 42% el / ea 59.5% el / ea
REFLEXIVE 100% el ı̂nsuşi /ea ı̂nsaşi 99.3% el / ea
DISJOINT 14.6% acesta / aceasta 0.6% el / ea

Table 4.20: Rate of Reflexive Interpretation by Condition in Experiment 4.
PRONOUN: el / ea - ‘him / her’; el ı̂nsuşi /ea ı̂nsaşi - ‘him himself / her herself’;

acesta / aceasta -‘this one.MASC, this one.FEM.’

Nested Model: Condition/Competition
Condition Estimate SE z value

INTERCEPT: AMBIGUOUS 0.47 0.38 1.25
REFLEXIVE 5.8 1.13 5.16***
DISJOINT -6.56 1.08 -6.07***
AMBIGUOUS/COMPETITION -1.03 0.52 -1.98*
REFLEXIVE/COMPETITION 16.1 111.7 0.14
DISJOINT/COMPETITION 3.48 1.145 3.04**

Table 4.21: Logistic Mixed Effects Model Estimates for the effect of Competition
on the rate of Reflexive Interpretation in Experiment 4.
All significant effects are bolded. Legend: * p < 0.05, ** p < 0.01, *** p <0.001.

in Figure 4.6. The results of the main analysis, logistic mixed effects regression mod-

eling the rate of reflexive interpretation, are listed in Table 4.21.

The logistic mixed effects regression model revealed that the rate of reflexive in-

terpretation in the Disjoint and Reflexive conditions was significantly different from

the rate of reflexive interpretation in the Ambiguous condition (Disjoint: β = -8.3, z =

-3.62, SE = 2.29, p <0.001, Reflexive: β = 5.8, z = 5.16, SE = 1.13, p <0.001). The model

also revealed that the rate of reflexive interpretation in the Ambiguous condition,

which was the intercept, was not significantly different from chance (p=0.21).

There was a significant effect of COMPETITION in the Ambiguous condition (z

= -1.98, SE = 0.52, p < 0.05) and the Disjoint condition (z = 3.04, SE = 1.114, p <

0.01), and no significant effect of COMPETITION in the Reflexive conditions.

The mean, median and standard deviation reaction time (RT) data within the
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Figure 4.6: Rate of Reflexive Interpretation by Condition in Experiment 4.

six conditions is given in Table 4.22. For the Ambiguous condition, which was con-

stant across the two participant groups, the RT data for each interpretation (Reflex-

ive or Disjoint) is listed in Table 4.23. A graphical representation of the RTs for the

Ambiguous condition by interpretation can be found in Figure 4.7. The two groups

did not differ significantly in terms of RT when interpreting the Ambiguous condi-

tion as Reflexive. However, as suggested by the descriptive data, participants in the

Form group were faster than the Gender group when choosing a Disjoint interpre-

tation for the ambiguous stimuli; the statistical analysis confirms this finding. For

the analysis, the RTs were log transformed. Table 4.24 lists the results of the linear

models with log RT as the dependent variable.

With respect to the RT analysis, the nested linear model indicates that while

COMPETITION had no significant effect on the reaction time of participants choos-

ing a Reflexive interpretation for an Ambiguous item, there was a significant differ-

ence in terms of RTs between the two participant groups when choosing a Disjoint
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CONDITION
AMBIGUOUS REFLEXIVE DISJOINT

Form Gender Form Gender Form Gender
MEAN RT 4.43 4.78 3.95 3.82 4.29 3.82

MEDIAN RT 3.95 4.36 3.45 3.78 3.77 3.46
SD RT 1.72 1.89 0.89 1.27 1.56 1.33

OBSERVATIONS 157 148 156 152 157 154

Table 4.22: Mean, Median and Standard Deviation Reaction Time (in seconds) by
condition in Experiment 4.

INTERPRETATION
REFLEXIVE DISJOINT

Form Gender Form Gender
MEAN RT 4.82 4.58 4.15 5.09

MEDIAN RT 4.46 3.92 3.77 4.97
STANDARD DEVIATION RT 1.77 1.96 1.63 1.75

OBSERVATIONS 66 88 91 60

Table 4.23: Mean, Median and Standard Deviation Reaction Time (in seconds) in
the Ambiguous Condition by Interpretation in Experiment 4.

Figure 4.7: Mean Reaction Time in the Ambiguous Condition by Interpretation
Type in Experiment 4.
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