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Can the head quantifier phrase reconstruct in doubly embedded Chinese relative clauses?  

Nianpo Su (Tsinghua University)  

Yunchuan Chen (Duke University) 

Aoun and Li (2003) claimed that when a universal quantifier phrase (QP) occurs in the 

embedded subject position of Chinese relative clauses (RCs), it can be raised out of the RC and 

have scope over the head of the RC, as in (1). One piece of supporting evidence provided by 

Aoun and Li is from doubly embedded Chinese RCs, as in (2). Aoun and Li pointed out that in 

(2), the head of the RC san-ben shu ‘three books’ always has scope over mei-ge-ren ‘everyone.’ 

This is because the QP mei-ge-ren ‘everyone’ in the doubly embedded subject position cannot be 

raised out of the RC, contrary to (1). This study investigated whether it is really true that when a 

universal QP occurs in the doubly embedded subject position of Chinese RCs, it cannot take 

scope over the head of the RC. A truth value judgment experiment (Crain & Thornton, 1998) that 

involves sentence-picture matching was created. There were 20 critical items, each of which had 

two conditions: Condition I (every>head QP) and Condition II (head QP>every) (A sample item 

with the two conditions is showed in Part II of the next page). Participants were asked to select 

‘Match’/‘Mismatch’ for each item. Under Aoun and Li’s claim, we predict that the Condition I 

items will be consistently rejected while the Condition II items will be consistently accepted by 

native Chinese participants. Two lists were created, each of which included only one condition of 

each critical item so that there were 10 items per condition in each list. There were also 40 fillers 

in each list. A total of 27 native Chinese speakers participated in this experiment.  

The results showed that the mean frequencies of accepting the items in Condition I and 

Condition II were 0.78 and 0.93, respectively. Pairwise comparison tests showed that there is no 

significant difference between the two conditions (t(26) = 1.57, p = .13). Also, since there were 

10 items in each condition, based on the binomial distribution, if a participant accepted or 

rejected 8 items or more in one condition, she would be considered to have consistently 

accepted/rejected the items in that condition. The results showed that 19 of the 27 (70%) 

participants consistently accepted both critical conditions, which indicates that the universal QP 

in the embedded subject position can actually have scope over the head QP. For Condition II, 24 

participants accepted 9 or more items. For Condition I, 20 participants accepted 9 or more items 

while 6 participants rejected 8 items or more. For the 6 participants who consistently rejected the 

Condition I items, they consistently accepted the Condition II items, which is indeed predicted 

by Aoun and Li’s (2003) analysis. However, this may just be attributed to preference. That is, 

participants prefer the ‘head QP>every’ interpretation over the ‘every>head QP’ interpretation 

because the head QP does not have to reconstruct into the doubly embedded clause at Logical 

Form, which saves processing efforts.  
To conclude, our findings suggest that in Chinese RCs, it is possible for the universal QP 

in the doubly embedded subject position to have scope over the head QP. This contradicts Aoun 

and Li’s (2003) claim that the interpretation of ‘everyone>head QP’ is unavailable in doubly-

embedded Chinese RCs, such as (2). This further argues against their analysis that the possible 

interpretation of ‘every> head QP’ in singly embedded Chinese RCs, as in (1), is due to the 

raising of the universal QP. Rather, it should be the head reconstruction that makes the 

‘every>head QP’ interpretation possible in both singly and doubly embedded Chinese RCs. That 

is, the head QP can reconstruct into the RC and be bound by the universal QP in the embedded 

subject position. However, such interpretation (every>head QP) might be more difficult to obtain 
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than the ‘head QP>every’ interpretation because it involves reconstruction as one additional 

derivational step and costs processing efforts. 
I. Examples 
 

(1)  [[ mei-ge-ren            xie   t   de]   wenzhang]  dou hen  you  yisi 

            Every-CL-person  write    DE   article          all   very  have  interest 

         ‘The articles that everyone wrote are all interesting.’ (‘every’> ‘article’ or ‘article’>‘every’) 
 

(2)  wo  hui    zhengli   [ ta  xiwang    mei-ge-ren            hui   kan   ti   de] [ san-ben   shu]i 

       I    will   arrange    he  hope       every-CL-person    will  read       DE   three-CL  book 
       ‘I will put the three books that he hopes that everyone will read in order.’ (‘3 books’> ‘every person’ 

but not ‘every person’> ‘3 books’) 

 
II. A sample item of the experiment 

(3)  [ wo  kanjian  mei-ge      xuesheng  du   de] [ liang-feng  xin]   zai    hong  quan  li.  
        I    see   every-CL   student   read  DE   two-CL    letter exist  red   circle  inside. 

 ‘The two letters that I saw every student read are inside the red circle.’  

 

Condition I (every>head QP): One day, Zhangqiang read Letter 1 and Letter 2; Lili read Letter 3 and 

Letter 4; Xiaoming read Letter 5 and Letter 6. A wolf saw the whole event and said the sentence in (3). 

Condition II (head QP>every): One day, Zhangqiang read Letter 1, Letter 2 and Letter 3; Lili read Letter 

1, Letter 2 and Letter 4; Xiaoming read Letter 1, Letter 2 and Letter 5. A wolf saw the whole event and 

said the sentence in (3).  

Picture for Condition I:                                                 Picture for Condition II: 
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Directionality Effects and Exceptions in Learning Phonological Alternations 
Stella Wang, Sara Finley 

Pacific Lutheran University 
 

Introduction. Most phonological alternations show a certain degree of exceptionality (Coetzee 
& Pater, 2011), which poses a challenge to language learning, as learners need to distinguish 
which instances follow a regular phonological pattern and which do not. The present study 
focuses on vowel harmony, a phonological pattern found in many languages of the world, in 
which adjacent vowels in a word agree in some phonological feature, such as rounding or 
backness. Vowel harmony is often characterized in terms of morphophonological alternations, 
whereby a suffix alternates depending on the vowel quality of the stem (e.g., one form of plural 
for front vowel stems, and a different form for back vowel stems). These alternations can also be 
characterized in terms of directionality of spreading (e.g., rightward from a stem to a suffix). 
Previous research has indicated a correlation between the typology of directionality in spreading 
and learning biases (e.g., Finley & Badecker, 2009; White et al., 2019). Moreover, learners show 
biases towards harmony over non-alternation in learning vowel harmony patterns with 
exceptions (Finley, 2015), which requires many instances of harmony over disharmony (Baer-
Henney et al., 2015). It is unclear what biases learners might bring to inferring directionality 
when exposed to vowel harmony patterns with exceptions (alternations vs. non-alternation). The 
current study explores the interaction of directionality and exceptions in vowel harmony using an 
artificial language learning task. 
 
Method. Adult English speakers participated in an artificial learning experiment presented using 
a web-based presentation platform (FindingFive.com). Participants were exposed to a miniature 
language with a back/round vowel harmony pattern with exceptions. Harmonic, bisyllabic stems 
conditioned an alternating affix (either a prefix or a suffix, depending on the condition) that 
alternated between [me] and [mo] depending on whether the vowels in the stems included front 
vowels (/i/ or /e/) or back vowels (/o/ or /u/), and a non-alternating affix was always [go] 
regardless of the vowel quality of the stems. There were 24 stems presented as sets of three 
(triads), (e.g., stem, stem+affixalternating, stem+affixnon-alternating), repeated five times in a random 
order. The alternating and non-alternating words took different forms across four training 
conditions. In the PrefixOnly and SuffixOnly conditions, both alternating and non-alternating 
affixes were always prefixes (e.g., [bide, mebide, gobide]) or suffixes (e.g., [bide, bideme, 
bidego]). In the SuffixAlternateOnly condition, the alternating affix was the suffix, and the non-
alternating affix was the prefix (e.g., [bide, bideme, gobide]); in the PrefixAlternateOnly 
condition, the alternating affix was the prefix, and the non-alternating affix was the suffix (e.g., 
[bide, mebide, bidego]); these conditions were ambiguous between directionality (e.g., stem to 
suffix harmony) and exceptionality (e.g., [me/mo] alternates and [go] does not). All stimuli were 
recorded by a male speaker of American English with control for syllable structure. Stress was 
always on the final syllable. See Table 1 for examples of training stimuli.  To test learners’ 
biases for directionality and exceptionality, participants were given a two-alternative forced 
choice test immediately following the exposure phase. All testing items contained novel stems, 
and compared two affixed forms to each other (e.g., [bideme] vs. *[bidemo]). All participants 
responded to the same four test conditions: New_Me_suffix items and Me_New prefix items 
tested for the learnability of the alternating affixes. New_Go suffix items and Go_New prefix 
items tested for the learnability of the non-alternating affixes.  



 

 
PrefixOnly  SuffixOnly SuffixAlternateOnly PrefixAlternateOnly 

deke_medeke_godeke deke_dekeme_dekego deke_dekeme_godeke deke_medeke_dekego 

bono_mobono_gobono bono_bonomo_bonogo bono_bonomo_gobono bono_mobono_bonogo 

nepe_menepe_gonepe nepe_nepeme_nepego nepe_nepeme_gonepe nepe_menepe_nepego 

Table 1. Examples of training items used in the experiment. 
 

Hypotheses. If participants are biased towards suffixes undergoing vowel harmony (White et al., 
2019), we expect participants to be more likely to generalize the harmony pattern to novel 
suffixes, and infer non-alternation in prefixes as an indicator of directionality. However, if there 
is a right-to-left bias for harmony (Hyman, 2002), we expect the opposite pattern of results, with 
a bias for prefixes undergoing harmony.  

 
Preliminary Results. Means and confidence intervals for correct responses to test items are 
reported in Figure 1. Overall, participants were more likely to select the correct non-alternating 
([go]) forms for both prefixes (mean = 0.76 ± 0.052) and suffixes (mean = 0.73 ± 0.054), than 
the correct alternating ([me/mo]) forms for prefixes (mean = 0.59 ± 0.060), and suffixes (mean = 
0.62 ± 0.059), though this rate was above chance for all conditions (p’s<0.01, based on mixed-
effects logistic regression). This was largely carried by the failure to learn the alternating affixes 
in the PrefixOnly and SuffixOnly conditions, suggesting a bias towards non-alternation (Coetzee, 
2009; Stave et al., 2013) rather than a directionality bias. 

 
Figure 1. Proportion correct responses for novel test items. Means and 95% confidence intervals. 
 
Discussion. These preliminary results suggest that learning a vowel harmony language with both 
alternating and non-alternating affixes may be easier when the alternating and non-alternating 
affix share different roles (e.g., prefixes and suffixes). This raises the question of how biases 
towards exceptionality and directionality interact in phonological learning.  



Emotion Word Choice Dependent on Language Mode and Proficiency
Onur Keleş and Selen Pekuzun

Boğaziçi University

Introduction. In the present study we investigate whether language choice and user 
proficiency in L2 are predictive of emotional arousal and dominance levels by examining L1 
Turkish L2 English speakers through a text-based sentiment analysis. The expression of 
emotion varies from one culture to another because of different cultural regulations, with 
emotional dominance and submission levels having been positively correlated with 
emotional arousal [1, 2]. Emotional granularity research indicates that in individualistic 
cultures (e.g., the USA), people tend to use high arousal (e.g., “alarmed,” or “excited”) 
emotional self-markers whereas collectivistic societies (e.g., Turkey) most prominently 
use low arousal (e.g., “calm,” or “content”) relationship-markers [3, 4]. On a similar 
ground, the emotional concepts of bilinguals may change in accordance with the 
monolingual counterparts in each code [5] or they may alternatively be subject to L1 
transfer effects in L2 [6].  

Method. We report data from 52 L1 Turkish L2 English speaking undergraduate 
students, 27 of whom had high L2 proficiency (C2) and the remaining 25 were 
intermediate learners (B1) enrolled in the English preparatory program. We used 
PsyToolkit [7, 8] for online data collection. For the text-based sentiment analysis, we 
designed an online survey including 12 questions, all of which necessitated the free-form 
elicitation of an intended emotion in response to a story prompt. All participants completed 
the first 6 questions in Turkish and the remaining 6 in English. We transferred the responses to 
the Sentiment Analysis and Cognition Engine [9], a Python-run NLP tool for sentiment 
identification. In line with the Psychoevolutionary Theory of Emotion [10], we first identified 
eight Main Emotions and derived twenty-four Emotion Dyads using the EmoLex index 
[11], and dichotomously determined arousal and dominance levels using the ANEW 
index [12] for each response. Mixed or no emotion was coded incorrect.  

Result. We fit two logistic linear regression models using the brms package [13] in 
R, one for arousal levels and another for incorrect responses. The results of the first 
model indicate an interaction where High Proficiency increased the number of High Arousal 
emotions when the questions were responded in English (Figure 1). The choice of language 
alone had wide posterior probability distributions and did not affect the arousal levels. High 
Dominance also greatly increased High Arousal responses. The second model shows that 
participants produced a higher number of Incorrect Responses when the task language 
was in English (Figure 2). Being proficient in turn decreased Incorrect Responses. 

Discussion. We argue that the emotion word choices of the proficient speakers of L2 
English are line with [5] in that their emotional granularity labeling was consistent with the 
cultural orientation of the tested language, and they generated fewer incorrect responses 
in the target language. In contrast, we claim that intermediate learners depend more 
on L1 transfer and make more word choice errors when expressing their emotions in 
their second language. It is possible to associate lower L2 proficiency with a less 
developed pragmatic competence in the target language as intermediate learners may find it 
difficult to adopt a clear and appropriate emotionality when switching to another code.  
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Figure 1. Regression Model for High Arousal Responses 

Note. The point represents the median estimate, the thick 
line represents 50% credible intervals, and the thin line 
represents 95% credible intervals. 

Note. The point represents the median estimate, the thick 
line represents 50% credible intervals, and the thin line 
represents 95% credible intervals. 

Figure 2. Regression Model for Incorrect Responses 
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Comparing Speech and Writing in Primary Progressive Aphasia 

 In this study I compare linguistic performance between the modalities of speech and 

writing in patients with Primary Progressive Aphasia (PPA). The results show little correlation in 

the linguistic performance between speech and writing, even among healthy controls, despite 

similar patterns of performance among certain groups within modalities.  

Background: It has been found that a brief, semi-structured speech sample can provide adequate 

information to differentiate among the 3 Primary Progressive Aphasia (PPA) syndromes (Ash et 

al, 2013). In regards to comparing speech and writing, there is support for the idea of a direct 

route from the lexicon to the graphemic system which parallels the route to the phonemic system 

(Friederici et al, 1981).  

Hypothesis: Given that brief speech samples contained the information necessary to reveal 

distinct speech characteristics among PPA syndromes and that the lexical pathways in speech 

and writing are parallel, I hypothesize that if a person’s ability to produce language suffers 

impairment, this impairment affects their linguistic performance in both modalities similarly. 

Participants: There were 86 participants. Of those diagnosed with PPA, 16 participants had 

semantic (svPPA), 7 had nonfluent/agrammatic (naPPA), and 23 had logopenic (lvPPA). The 

other groups were 9 healthy controls and 31 participants with behavioral variant frontotemporal 

dementia (bvFTD), who have PPA-like brain atrophy without the linguistic impairments.  

Procedure: Participants provided both written and oral descriptions (in as much detail as 

possible) of the Cookie Theft scene, an image from the Boston Diagnostic Aphasia Examination 

(1972). The descriptions were recorded, transcribed (using the software Praat for oral trials), and 

then scored. Each sample was analyzed for production rate, grammar, lexicon, and content. 

Speech rate was quantified by words per minute (WPM). To assess grammar, each sample was 

parsed into utterances to calculate the mean length of utterances (MLU) in words, number of 

dependent clauses per 100 utterances, percentage of syntactically well-formed utterances, 

frequency of non-finite verbs per 100 words, and percentage of verbs missing auxiliaries. Lexical 

access was quantified as the number of nouns produced per 100 words and number of inflected 

verbs produced per 100 words. Content was measured by the number of essential elements of the 

scene (9 total) the participant described. For the statistical analysis, Levene’s test for 

homoscedasticity (Levene 1960) indicated that the data did not meet the requirement for 

parametric tests. Therefore, correlations and paired tests were assessed using Spearman’s rho and 

Wilcoxon signed-rank test respectively, with the threshold for significance set at p<0.05.  

Results: There were little to no correlations across modalities in any of the groups with the 

exception of bvFTD, which had correlations in production rate, grammar, lexicon, and content 

(Table 1). Despite this, groups exhibited similar patterns of performance relative to one another 

across modalities since there were differences in linguistic performance between groups within 

each modality. For example, across most groups, WPM in writing was roughly in the same 

proportions as speech, in approximately an 8.5:1 ratio (Figures 1&2). In both modalities, controls 

out-performed the other groups in the grammatical features. There were modality-specific results 

in performance, such as a floor effect in dependent clauses per utterance that was only in writing 

(Figure 3). Unlike speech, lexical access in writing did not differ between any groups. Overall, 

svPPA exhibited the most dramatic differences in performance between modalities (Table 2).  

Discussion: The general lack of correlation between modalities, especially in controls, indicates 

fundamental differences in linguistic performance between the 2 modalities, and these are 

therefore not interchangeable tests of linguistic competence. I will discuss possible reasons why 

performance in one modality does not straightforwardly predict performance in the other one. 



 

Figure 1    Figure 2   Figure 3 

  
Table 2: Significance of differences between speech and writing 
(* p<0.05 , ** p<0.01, ***p<0.001) 

 

naPPA 
(n=7) svPPA (n=16) lvPPA (n=23) 

bvFTD 
(n=31) 

Controls 
(n=9) 

Words per minute (WPM) *** *** *** *** *** 
Mean length of utterance (MLU)  * **   
Dependent clauses/100 utt  ***  *  
 % Well-formed sentences  ** **   
Nonfinite verbs/100 words      
Nouns/100 words  *** *** *** ** 

Inflected verbs/100 words  ** *   

Content (0-9) *  *  * 
% no aux  **    

References: Ash, S. et al. (2013). Differentiating primary progressive aphasias in a brief sample 

of connected speech. Neurology, 81(4), 329-336. Friederici, et al. (1981). Mechanisms 

underlying writing and speech in aphasia. Brain Lang, 13(2), 212-222. 

Table 1. Spearman Correlations of speech and writing 
(*p<0.05 , ** p<0.01)    

 

naPPA 
(n=7) 

svPPA 
(n=16) 

lvPPA 
(n=23) bvFTD(n=31) 

Controls 
(n=9) 

Words per minute (WPM) 0.07 -0.14 0.28 0.71** -0.33 

Mean length of utterance (MLU) 0.29 0.26 0.26 0.56** 0.13 
Dependent clauses/100 
utterances 0.53 0.09 0.18 0.41* 0.71* 

% Well-formed sentences 0.71(*) -0.01 0.18 0.06 0.16 

Nonfinite verbs/100 words 0.41 0.18 0.38 0.22 -0.02 

Nouns/100 words 0.63 -0.3 0.26 0.04 0.53 

Inflected verbs/100 words -0.21 -0.22 0.01 0.55** 0.07 

Content (0-9) 0.65 0.64** 0.50* 0.61** -0.19 

% of verbs missing auxiliary -0.17 -0.02 0.13 0.27 -0.13 
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