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• Memory-based theories: sentences with cognitively-demanding 
structures (e.g., long distance dependencies) are harder to read [1]

• Expectation-based theories: unexpected or infrequent sentence 
structures are harder to read [2, 3]

Misaligned expectations during reading can also result in 
misinterpretations of a sentence (good-enough and noisy-channel 
processing) [4, 5]

Test case: subject- and object-extracted relative clauses [6]

What makes some sentences more difficult to 
process and why?

Standard Arabic is written right-to-left and is mainly used in official 
governmental or media domains.
Native Arabic speakers typically learn the Standard dialect alongside 
their regional dialect for everyday communication.

Key features of Standard Arabic:
• Flexible SVO and VSO word order
• Grammaticalized resumptive object pronoun clitics

Are SRCs or ORCs harder to read in Standard Arabic?
• Memory-based theories: equal processing difficulty for SRCs and 

ORCs due to similar dependency lengths from disambiguating 
region (relative clause verb) to matrix subject

• Expectation-based theories: ORCs are harder to process as they are 
less frequent than SRCs

• Both theories predict the relative clause verb as the locus of 
processing difficulty as it is the probabilistic disambiguating region

Standard Arabic

• Re-test memory- versus expectation-based 
processing theories

• Investigate what causes ORC 
misinterpretations: misreading or good-
enough/noisy-channel processing

Methods:
• 47 native Arabic speakers from the United Arab 

Emirates University
• 80 pairs of SRC/ORC sentences with 

comprehension questions after every item
• Questions targeted interpretation of the relative 

clause

Current Study: Eye Tracking
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• Longer RTs for correct ORCs compared to correct 
SRCs

• Misinterpreted and correct ORCs read similarly at 
the relative clause verb, but misinterpreted ORCs 
had shorter RTs at the relative clause NP

• Misinterpreted ORCs read longer than correct 
SRCs at the relative clause verb proportional to the 
added length of the resumptive pronoun clitic, 
then read similarly at the relative clause NP

Discussion:
• ORCs were read significantly longer than SRCs 

overall, in line with expectation-based theories
• The locus of processing difficulty is the relative 

clause NP, not the relative clause verb (the 
probabilistic disambiguating region)

• These results suggest that readers pay a 
processing cost when integrating the relative 
clause NP in the globally less-expected ORC 
structure, even though they had previously 
received probabilistic disambiguating information

• Misinterpretations of ORCs appear to be 
caused by good-enough/noisy-channel 
processing: readers register the resumptive 
pronoun clitic on the relative clause verb, but skip 
the integration cost at the relative clause NP to 
accept a noisy SRC interpretation
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• ORCs are harder to read than SRCs, but this processing difficulty  appears later than expected; readers are not engaging 
in strict incremental processing with fine-grained statistical expectations

• ORC misinterpretations are due to readers accepting a noisy or “good-enough” SRC interpretation over a dispreferred 
ORC interpretation

Key Takeaways

(a) [ The reporter [who [ attacked the senator ]] admitted the error ].
(b) [ The reporter [ who [ the senator attacked ]] admitted the error ].

spillover 1 matrix verb RC NP RC verb RC pron matrix NP
بالخطأ اعترف السناتور ھاجم الذي الصحفي

b=il=xaðˤʕ-i <ʔ>ʕ<ta>rafa aː=siːnaːtuːr h<aː>ʒam aːla-ði aː=sˤaħafi-u
to=DET=error-ACC admit<3SG.M.PST> DET=senator attack<3SG.M.PST> who-3SG.M DET=reporter-NOM

SRC: “The reporter who attacked the senator admitted the error.”
بالخطأ اعترف السناتور ھاجمھ الذي الصحفي

b=il=xaðˤʕ-i <ʔ>ʕ<ta>rafa aː=siːnaːtuːr h<aː>ʒam=ahu aːla-ði aː=sˤaħafi-u
to=DET=error-ACC admit<3SG.M.PST> DET=senator attack<3SG.M.PST>=

3SG.M.ACC
who-3SG.M DET=reporter-NOM

ORC: “The reporter who the senator attacked admitted the error.”

.الصحفي الذي ھاجم السناتور اعترف بالخطأ (a)

.الصحفي الذي ھاجمھ السیناتور اعترف بالخطأ (b)

• ORCs were harder to process than SRCs, supporting expectation-
based theories [7]

• Locus of processing difficulty was at the relative clause NP, not 
relative clause verb

• Readers frequently misinterpreted ORCs: 67% accuracy for ORCs 
versus 83% accuracy for SRCs

Are people misreading ORCs as SRCs by missing the resumptive 
pronoun clitic, or accurately reading them but accepting a noisy but 
preferred SRC interpretation?
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*no significant difference by clause type, but longer RTs proportional to length of RP clitic

Comprehension Question Accuracy

M = 75%

M = 94%

The violinist who flattered the conductor 
insulted the singer at the rehearsal.

Results
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