
APPENDIX B: ADDITIONAL ANALYSES 
 
These analyses complement the analyses reported in the manuscript "Coreference and 
antecedent representation across languages". Their goal was to ensure that the results 
reported in the manuscript were not due to variability in skipping rates, word frequency 
and/or word length in the pre-target and target regions. In Experiment 1 (German), the 
pre-target word was longer in the pronoun than in the determiner conditions and it was 
either 4 (n = 31 items) or 5 (n = 33 items) characters across items in the pronoun 
conditions. In addition, the length of the target word varied across items in Experiment 1 
(range = 3–18) and Experiment 2 (range = 3–15). The analyses below examined the 
reliability of our effects of interest when these nuisance variables were entered in the 
statistical analyses. 
   
 
Experiment 1 (German) 
 
The pre-target region was reanalyzed by adding as fixed effects the length of the pronoun 
or determiner and its interaction with the experimental effects of interest. The target 
region was reanalyzed by entering (i) the length of the pre-target region, (ii) the length of 
the target region, (iii) the frequency of the target region, (iv) whether the pre-target region 
had been skipped. In addition, to ensure that our critical interaction between relatedness 
and determiner type in single-fixation at the target word did not originate from an uneven 
distribution of fixations across items, the interaction between pre-target skipping rates 
and the experimental effects of interest was added to the model. All numeric predictors 
were centered before being entered in the analysis.  
 
The random effects structure of the models included random intercepts and slopes by 
participants and items for all experimental effects. When the models failed to converge, 
we gradually simplified them following the guidelines in Barr, Levy, Scheepers, and Tily 
(2013). These cases are noted below. 
 
We note that we also ran an additional model that evaluated all possible interactions 
between the nuisance variables in (i-iv) and the experimental effects. While our critical 
interactions in single fixation and total reading times remained significant, these models 
often failed to converge and they yielded an output of 26 results per measure and region. 
Thus, we report the results of the first model for eased interpretability. 
 
 

Semantic conditions 
 
At the pre-target region there were two main differences between the analyses in the 
manuscript and the supplemental analyses. First, the effect of determiner type 
disappeared for all measures except probability of skipping when word length was taken 
into account. This suggests that differences between pronouns and determiners at this 
region were likely driven by their differential length, as proposed in the manuscript. In 
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addition, the interaction between determiner type and relatedness in first-pass reported in 
the manuscript, which had an unclear interpretation, also disappeared when the length of 
the pre-target word was taken into account. This supports our hypothesis that this effect 
was spurious, and likely reflected a Type I error.1  

The results at the target region showed that all the critical interactions between 
determiner type and relatedness were still obtained when the nuisance factors were 
introduced in the models. This was the case for both single fixation and total times. In 
addition, the models showed that some of the nuisance variables indeed influenced 
reading times. For instance, reading times were often longer when the target word was 
longer or more infrequent. Further, target words elicited longer times and more 
regressions when the pre-target word was skipped. None of these nuisance variables 
interacted with the experimental effects of interest. 2 

 
Table S1. Linear mixed-effect model estimates of logged reading times in Experiment 1 (German) in the 
semantic conditions at the pre-target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 
 
 

                                                
1 Note that the model output for the pre-target region in Table S1 does not include the interaction term 
between Length and Determiner type. This is because the model with this interaction did not converge due 
to the high multicolinearity between these factors.  
2 The cases of non-convergence consisted of first fixation at the pre-target region and probability of 
regression at both the pre-target and target regions. These models were simplified by removing the by-item 
slopes. 
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Table S2. Linear mixed-effect model estimates of logged reading times in Experiment 1 (German) in the 
semantic conditions at the target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 
Phonological conditions 

 
At the pre-target region, the only difference between the analyses in the manuscript and 
the supplemental analyses is that the effect of determiner type disappeared when word 
length was taken into account. This suggests that the longer reading times for pronouns 
than determiners at this region were likely driven by their differential length. 
The results at the target region showed that reading times were often longer when the 
target word was longer or more infrequent. Further, target words sometimes elicited 
longer times and more regressions when the pre-target word was skipped. Finally, first 
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pass reading times showed an interaction between pre-target skipping rates and 
relatedness and a three-way interaction between pre-target skipping rates, relatedness and 
determiner type. However, when trials were analyzed separately depending on whether 
the pre-target word was skipped, there were no main effects or interactions between 
determiner type and relatedness. 3 
 

 
Table S3. Linear mixed-effect model estimates of logged reading times in Experiment 1 (German) in the 
phonological conditions at the pre-target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
3 The cases of non-convergence consisted of first-fixation at the target region and probability of regression 
at both the pre-target and target regions. These models were simplified by removing the by-item slopes. 
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Table S4. Linear mixed-effect model estimates of logged reading times in Experiment 1 (German) in the 
phonological conditions at the target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 
 
Experiment 2 (English) 

 
The pre-target region was reanalyzed by adding as fixed effects the length of the pre-
target region and its interaction with the experimental effects of interest. Note that this 
was necessary because even though pronouns and determiners had equal length ("his" vs. 
"the") the pre-target region was lengthened by adding the complementizer "that" (in 
items that contained it) or the first three character spaces to the left of the 
pronoun/determiner (in items without a complementizer). Thus, the length of the pre-
target region varied across items and thus it was entered as a factor in the analysis. 
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The target region was reanalyzed by entering (i) the length of the pre-target region, (ii) 
the length of the target region, (iii) the frequency of the target region, (iv) whether the 
pre-target region had been skipped. In addition, to ensure that our critical interaction 
between relatedness and determiner type in single-fixation at the target word did not 
originate from an uneven distribution of fixations across items, the interaction between 
pre-target skipping rates and the experimental effects of interest was added to the model. 
All numeric predictors were centered before being entered in the analysis.  
 
The random effects structure of the models included random intercepts and slopes by 
participants and items for all experimental effects. When the models failed to converge, 
we gradually simplified them following the guidelines in Barr, Levy, Scheepers, and Tily 
(2013). These cases are noted below. 
 
 
Semantic conditions 

 
At the pre-target region, the main effect of determiner type mostly remained significant 
even when the length of the pre-target region was used as a co-predictor. This shows that 
pronouns elicited longer reading times and less regressions than determiners. In addition, 
there was an interaction between determiner type and the length of the pre-target region 
in single fixation and first fixation times. The interaction was due to the effect of 
determiner type (i.e. longer reading times for pronouns than determiners) being larger for 
shorter than longer regions.   
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Table S5. Linear mixed-effect model estimates of logged reading times in Experiment 2 (English) in the 
semantic conditions at the pre-target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 
 
The results at the target region showed that reading times were often longer when the 
target word was longer or more infrequent. Further, when the pre-target word had been 
skipped, target words sometimes elicited longer times, more regressions and lower 
skipping rates. Finally, first fixation times showed an interaction between pre-target 
skipping rates and determiner type. Pairwise comparisons revealed that the effect of 
determiner type (i.e. the pronoun conditions eliciting longer reading times than the 
determiner conditions) was only significant when the pre-target region was skipped.4 

 
 
 
 
 
 
 
 

                                                
4 The only case of non-convergence occurred in probability of regression. The model was simplified by 
removing the by-participant slopes. 
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Table S6. Linear mixed-effect model estimates of logged reading times in Experiment 2 (English) in the 
semantic conditions at the target region. Reliable effects at the α = .05 level are in bold font. 
 

 
 

 
Phonological conditions 

 
At the pre-target region, most of the main effects of determiner type remained 
significant, but there was also an effect of word length in total reading times and 
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probability of skipping. This effect was due to the pre-target word showing longer 
reading times and lower skipping rates with increasing word length.5 
 
The results at the target region showed that when the pre-target word had been skipped, 
target words elicited longer times, more regressions and lower skipping rates. None of 
these nuisance variables reliably interacted with the experimental effects of interest.6 
 
Table S8. Linear mixed-effect model estimates of logged reading times in Experiment 2 (English) in the 
phonological conditions at the target region. Reliable effects at the α = .05 level are in bold font. 

 

 
                                                
5 Non-convergence occurred in first-pass and total reading times. The model was simplified by removing 
the by-item slopes. 
6 Non-convergence occurred in single fixation and first fixation duration. The model was simplified by 
removing the by-item slopes in the former case and the correlation between intercepts and slopes for both 
items and participants in the latter case. 


