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An acceptability judgment study of 1+1 NN compounds in Chinese* 1 
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 3 
Abstract  4 

Chinese 1+1 NNs refer to compounds made of two monosyllabic nouns, such as shū-bāo 5 
‘book-bag’ and jī-dàn ‘chicken-egg’. They occur frequently, do not violate any prosodic 6 
constraint, and appear to be highly productive. However, in Qin & Duanmu (2017), it was 7 
found that the mean acceptability ranking was quite low for randomly constructed 1+1 8 
NNs. Since the focus of Qin & Duanmu (2017) was on a different issue, the set of 1+1 9 
NNs was small and not of balanced design. In this study, we gathered acceptability scores 10 
from 17 Chinese native speakers on 1,000 randomly constructed 1+1 NNs. It is found that 11 
the mean acceptability score is only 22.6%, even lower than that of Qin & Duanmu (2017). 12 
In addition, while Qin & Duanmu (2017) found ambiguity, naturalness, and frequency to 13 
have significant effects on acceptability scores, the present study did not find ambiguity 14 
to be relevant. We also found that 1+1 NNs consisting of two elastic nouns are 15 
significantly less acceptable than those consisting of one or two non-elastic nouns, 16 
although the effect size is rather small. Possible reasons for the low acceptability of 1+1 17 
NN compounds are discussed, including semantic transparency, grammatical relations 18 
between the two nouns of a compound, and modern vs. classic vocabulary. 19 

Keywords: NN compounds, length patterns, elastic words, judgment, acceptability 20 
 21 

1. Introduction 22 
Word length preferences in Chinese have received much discussion in the literature, such 23 
as Lü (1963), Wu (1986, 2006), Feng (1996, 2013), Duanmu (1999, 2007, 2012), Wang 24 
(2001), Lu & Duanmu (2002), Wang (2002), Ke (2007), Zhou (2011, 2017), Zhang (2014), 25 
and Shen (2012, 2015), among others.  There is a broad consensus that, in NN 26 
compounds, 1+2 (monosyllabic + disyllabic) is generally bad, whereas 1+1 (monosyllabic 27 
+ monosyllabic), 2+1 (disyllabic + monosyllabic) and 2+2 (disyllabic + disyllabic) are 28 
generally good. The generalization is illustrated in (1), where the word for ‘coal’ and ‘store’ 29 
can be either monosyllabic or disyllabic (these patterns apply to many other Chinese 30 
words). 31 
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(1) Generalization on word length preferences in Chinese NN compounds 32 

 Generalization Example 
a.   1+1 is well formed méi-diàn  
b. *1+2 is ill formed * méi-shāngdiàn 
b.   2+1 is well formed méitàn-diàn 
d.   2+2 is well formed méitàn-shāngdiàn 
  ‘coal store’ 

    There is further evidence for the generalization in (1). For example, Duanmu (2002) 33 
(1999, 2007) and Lu & Duanmu (2002) have offered a phonological explanation in terms 34 
of compound stress and foot binarity. In addition, Duanmu (2012) has shown that, in 35 
corpus data, 1+2 NN occurs infrequently while other length patterns occur frequently.  36 

However, in a judgment study by Qin & Duanmu (2017), a problem is found with 1+1 37 
NN. Consider the data in (2). 38 

(2)  Mean acceptability scores of the four length patterns of Chinese NN compounds  39 
(Qin & Duanmu 2017) 40 

Length Acceptability St. dev N 
1+1 47.8% 18.6% 283 
1+2 49.6% 17.4% 283 
2+1 70.2% 16.1% 283 
2+2 95.1% 7.4% 283 

    Two observations can be made.  First, although 2+2 and 2+1 have high scores, 2+2 is 41 
clearly more acceptable than 2+1. Second, contrary to the expectation that 1+1 is highly 42 
acceptable, 1+1 and 1+2 received similar low scores and were both judged to be less 43 
acceptable than the other patterns.  44 

The first observation has a plausible explanation. If we assume that the preferred foot 45 
is a binary one, then 2+2 forms two binary feet, but 2+1 has an unparsed syllable (or has 46 
a ternary foot), which could explain why 2+2 is better than 2+1.  47 

However, the second observation is harder to explain. In Qin & Duanmu (2017), we 48 
reported that, while word length has a major influence on acceptability, four other factors, 49 
ambiguity, naturalness, frequency, and boundness, also have significant effects. 50 
However, in that study, 1+1 NN tokens were not balanced for all factors. For example, of 51 
the 283 tokens of 1+1 NN, just 11 consisted of free morphemes only, while 272 consisted 52 
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of at least one bound morpheme. In addition, all of the compounds were made of words 53 
with ‘elastic length’, i.e. those that can be either monosyllabic or disyllabic in length, such 54 
as mài(zi) ‘wheat’ and jià(gé) ‘price’, where parentheses indicate a semantically 55 
redundant syllable that can be dropped in some contexts (Karlgren 1918; Guo 1938; Lü 56 
1963; Duanmu 2002). Thus, each NN compound has four possible length patterns: 1+1, 57 
1+2, 2+1, and 2+2. For example, the length patterns for ‘wheat-price’ are mài-jià (1+1), 58 
mài-jiàgé (1+2), màizi-jià (2+1), and màizi-jiàgé (2+2). However, in Duanmu et al. (2018), 59 
it was reported that ‘elasticity’ (i.e. the availability of length choices) has an effect on the 60 
acceptability of VO phrases. Specifically, when a word has elastic length, the preferred 61 
length ought to be used. In contrast, when a word has no elastic length, there is no length 62 
choice, and the word can still be used; this usage is referred to as “last resort”. 63 

In view of the discussion above, it is worth asking whether elastic length has an effect 64 
on the acceptability of 1+1 NNs. Given the fact that many existing 1+1 NNs, such as zhū-65 
ròu ‘pig-meat’, jī-ròu ‘chicken-meat’, and é-ròu ‘goose-meat’, are composed of non-elastic 66 
nouns (i.e. nouns that only have a monosyllablc form), one might expect them to be more 67 
acceptable than those consisting of elastic nouns; this remains to be verified. 68 

In summary, the low acceptability of freely combined 1+1 NN compounds is 69 
unexpected by the generalization in (1). In this study, we verify this generalization with a 70 
better design. In addition, we consider whether additional factors including ambiguity, 71 
naturalness, frequency, boundness, and elasticity can affect the low acceptability of 1+1 72 
NN.  73 

In section 2 we outline the methodology used in this study. In section 3 we report the 74 
results. In section 4 we first consider the effects of ambiguity, naturalness, frequency, 75 
boundness, and elasticity separately; then we consider their effects together in a linear 76 
mixed-effects model, using RStudio (2012) and lme4 (Bates et al. 2015). In section 5 we 77 
compare the results of the present study with those of Qin & Duanmu (2017) and explore 78 
other explanations for the low acceptability of 1+1 NNs, including semantic transparency 79 
(Reddy et al. 2011; Bell & Schäfer 2016; Schäfer 2018), grammatical relations between 80 
the two nouns of a compound (Bisetto & Scalise 2005; Ceccagno & Scalise 2006; 81 
Ceccagno & Basciano 2009), and modern vs. classic vocabulary. In section 6 we offer 82 
concluding remarks. 83 

 84 
2. Method 85 
2.1. Test materials 86 
To ensure a balanced representation of 1+1 NN compounds, we used random sampling 87 
and free combination to construct stimuli. The steps were as follows. 88 
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    (i) Gathering an initial list of nominal monosyllabic morphemes (characters). We 89 
gathered all commonly used characters from nominal monosyllabic entries in XDHYCD 90 
(2005), based on the following two criteria. First, we excluded characters which only occur 91 
in restricted contexts, such as those labeled as <口> (colloquial), <书> (literary), <方> 92 
(dialectal), and <古> (archaic). Second, we excluded characters with a frequency lower 93 
than 1,000 according to Modern Chinese Character Frequency List (Da 2004). After these 94 
exclusions, we were left with 3,592 characters. 95 

(ii) Gathering the final list of characters. From the 3,592 characters obtained in (i), we 96 
randomly selected 300. From this list, we excluded those whose nominal meaning is 97 
seldom used. For example, we excluded the character 举 jǔ, because although it occurs 98 
frequently, most of its frequency comes from its verb form (‘to raise’ or ‘to lift’) and not 99 
from its noun form (‘a successful candidate in the imperial examinations at the provincial 100 
level in ancient China’). This yielded a final list of 257 characters.  101 

(iii) Generating test 1+1 NNs. By exhaustively combining the list of 257 characters with 102 
each other, we obtained 257 x 257 = 66,049 1+1 NNs. From this list, we randomly 103 
selected 1,000 1+1 NNs to be used for our acceptability judgment experiment.  104 

 105 
2.2. Experimental procedure 106 
The 1,000 1+1 NNs, written in Chinese, were made into a randomized list, each on a 107 
separate line in a spreadsheet file. Since some characters have more than one meaning, 108 
the intended meaning of every character was indicated on the answer sheet. Subjects 109 
were asked to rate the acceptability of the 1,000 test NNs on a 7-point scale, with 1 110 
representing ‘completely unacceptable’ and 7 ‘completely acceptable’. Some examples 111 
are shown in (3) (in the original) and (4) (English translation). 112 
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(3) Sample items in the test sheet  113 
字组 字组中两字意义的说明 得分 评分说明 
道朝 道=水流通行的途径, 如“河

道”的“道”; 朝=朝代 

 
 (1=完全不可以)  
1→2→3→4→5→6→7  
(7=完全可以) 

庙樱 庙=宗庙; 樱=樱花 
 

 (1=完全不可以)  
1→2→3→4→5→6→7  
(7=完全可以) 

狱衫 狱=监狱; 衫=单上衣   (1=完全不可以)  
1→2→3→4→5→6→7  
(7=完全可以) 

 114 

(4) English translation of (3) 115 
NN Intended meanings of 

each N 
Score Explanation of score scale 

dào-cháo dào means ‘channel 
through which water 
flows’, e.g. ‘channel’ 
in ‘river channel’;  
cháo means ‘dynasty’ 

 
(1=completely unacceptable)  
1→2→3→4→5→6→7 
(7=completely acceptable) 

miào-
yīng 

miào means ‘temple’; 
yīng means ‘sakura’ 

 
(1=completely unacceptable)  
1→2→3→4→5→6→7 
(7=completely acceptable) 

yù-shān yù means ‘prison’; 
shān means ‘thin 
upper garment’ 

 (1=completely unacceptable)  
1→2→3→4→5→6→7 
(7=completely acceptable) 

     Seventeen native speakers of Chinese, all unfamiliar with the field of linguistics, were 116 
paid to participate in the judgment experiment. They were all university students in 117 
mainland China, ranging in age (mean = 21.6, standard deviation = 2.6) from 19 to 27. All 118 
of them showed great willingness to participate in the experiment. As is the normal case 119 
in China, all of them mainly speak Chinese in their daily life. Nine of them were pursuing 120 
a bachelor’s degree and eight of them were pursuing a master’s degree. They were 121 
instructed to rate the acceptability of each 1+1 NN according to the specified meanings 122 
of its component Ns. The tests took place in a relaxed and comfortable setting. To avoid 123 
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fatigue, we divided the list into four sessions, with 250 1+1 NNs per session. There was 124 
an interval from two to three days between sessions. In each session, there was no time 125 
limit; subjects were allowed as much time as needed to rate each test compound. 126 
However, feedback from the subjects showed that it normally took 120 minutes or so to 127 
finish each session. All the questionnaires were distributed and collected through email. 128 
【以上3-5行绿色两句话显得多余】 129 

3. Results 130 
For better comparison with Qin & Duanmu (2017), we converted the seven-point 131 
acceptability scores into percentage values, with 1 = 0%, 2 = 16.7%, 3 = 33.3%, 4 = 50%, 132 
5 = 66.7%, 6 = 83.3%, and 7 = 100%. It can be shown that the conversion has little effect 133 
on the statistical results. The mean acceptability score is shown in (5), at merely 22.6%, 134 
less than half of the mean acceptability score of 1+1 NNs (47.8%) reported in Qin & 135 
Duanmu (2017).  136 

(5) Mean acceptability score of 1+1 NNs for all 17 subjects 137 
Acceptability St. dev N 

22.6% 17.3% 1,000 

     Next, we consider mean acceptability scores by individual subjects, shown in (6) and 138 
Fig. 1. We offer several comments about these results. First, even the highest mean 139 
acceptability score is rather low, at just 36.6% (by subject C). Second, there is large 140 
variation among the subjects. For instance, the highest score, at 36.6% by subject C, is 141 
over 15 times the lowest, at 2.3% by subject M. Tukey multiple comparisons of means (at 142 
95% family-wise confidence level) show significant differences among the majority of the 143 
subjects (102/136 = 75%). This is shown in (7) and (8). In addition, the results of ANOVA 144 
(analysis of variance), shown in (9), also suggest a significant subject effect on the 145 
acceptability scores (p<2e-16 ***). Third, among the scores given by each subject, there 146 
is a large standard deviation, suggesting a large variation in acceptability among the 1+1 147 
NNs. Finally, the mean acceptability scores of subjects L, M, O, and P are all below 10%, 148 
far lower than those of the others. It is also worth noting that for L, M, O, and P the majority 149 
of the 1+1 NNs received a score of 0%, hence there is no corresponding box for these 150 
subjects in Fig. 1. 【采取 Mike 意见，将四个小段并成一个大段】 151 
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(6) Acceptability scores by subjects 152 

Subject Mean score Standard deviation N 
A 29.9% 33.1% 1000 
B 16.8% 22.3% 1000 
C 36.6% 29.8% 1000 
D 31.7% 31.5% 1000 
E 24.4% 30.5% 1000 
F 27.9% 37.8% 1000 
G 29.6% 32.4% 1000 
H 21.7% 28.6% 1000 
I 28.7% 29.5% 1000 
J 26.8% 35.2% 1000 
K 33.3% 35.5% 1000 
L 8.9% 21.2% 1000 
M 2.3% 13.7% 1000 
N 32.5% 40.9% 1000 
O 6.6% 18.1% 1000 
P 7.8% 18.8% 1000 
Q 18.4% 29.6% 1000 
All 29.9% 33.1% 1000 

 153 
 154 
 155 
 156 

 157 
 158 
 159 
 160 

Fig. 1：Boxplot of acceptability score of 1+1 NNs by subjects 161 
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(7) Pairwise comparisons between subjects (---, *, **, and *** indicates p-values >0.05, 162 
between 0.01 and 0.05, between 0.001 and 0.01, and <0.001 respectively)  163 

 A B C D E F G H I J K L M N O P 
B ***                
C *** ***               
D --- *** *              
E ** *** *** ***             
F --- *** *** --- ---            
G --- *** *** --- ** ---           
H *** * *** *** --- *** ***          
I --- *** *** --- --- --- --- ***         
J --- *** *** * --- --- --- * ---        
K --- *** --- --- *** ** --- *** --- ***       
L *** *** *** *** *** *** *** *** *** *** ***      
M *** *** *** *** *** *** *** *** *** *** *** ***     
N --- *** --- --- *** * --- *** --- ** --- *** ***    
O *** *** *** *** *** *** *** *** *** *** *** --- --- ***   
P *** *** *** *** *** *** *** *** *** *** *** --- ** *** ---  
Q *** --- *** *** *** *** *** --- *** *** *** *** *** *** *** *** 

(8) Summary of pairwise comparisons between subjects 164 
Difference --- * ** *** All 

Pairs 34 6 5 91 136 

(9) Subject effect on acceptability scores 165 
 Df Sum Sq Mean Sq F value Pr(>F)     
Subject 16 180.7 11.297 129.8 <2e-16 *** 
Residuals 16983 1478.6 0.087              

 166 
4. Other factors 167 
In Qin & Duanmu (2017), it was found that, while length patterns had the most significant 168 
effect on the acceptability of constructed NN compounds (in agreement with previous 169 
work such as Lü 1963; Wu 1986, 2006; Feng 1996, 2013; Duanmu 1999, 2007, 2012; 170 
Wang 2001; Lu & Duanmu 2002), several other factors, ambiguity, boundness, 171 
naturalness, and frequency, also played a significant role. In this section, we consider 172 
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whether these factors have similar effects on the acceptability of 1+1 NNs with a much 173 
larger dataset.  In addition, we consider the effect of elasticity. We discuss each of the 174 
factors below.  175 
 176 
4.1. Frequency  177 
Among the 1,000 1+1 NNs in this study, some are frequently used (such as yào-qián 178 
‘medicine money’), some are less frequently used (such as yuè-hún ‘moon soul’), and 179 
some seem to be entirely new (such as gōng-fēng ‘palace wind’). We ask whether 180 
compounds that are more frequent tend to receive higher acceptability scores. Following 181 
Qin & Duanmu (2017), we coded the frequency value of each 1+1 NN according to the 182 
BCC corpus [Beijing Language and Culture University Chinese Corpus] (Xun et al., 2016), 183 
which contains about 1.5 billon characters. The frequency values of some sample 1+1 184 
NNs are shown in (10).  185 

(10) Frequency values of some 1+1 NNs in the BCC corpus 186 
1+1 NN Gloss Frequency 
yào-qián ‘medicine money’ 52 
yuè-hún ‘moon soul’ 17 
gōng-fēng ‘palace wind’ 0 
tù-zuì ‘rabbit fault’ 0 
pán-yī ‘plate clothes’ 0 

     The results of Pearson correlation analysis show a significantly positive correlation 187 
between the frequency and acceptability scores (r = 0.072, t = 2.2798, df = 998, p = 0.023), 188 
confirming the generalization that the higher the frequency of the word, the higher the 189 
acceptability score. 190 

If frequency is treated as a binary variable, i.e. either ‘Existing’ (with a frequency 191 
greater than or equal to 1) or ‘Non-existing’ (with zero frequency), the results (Welch Two 192 
Sample t-test) are similar, as seen in (11). The mean acceptability score of Existing 1+1 193 
NNs is significantly higher than that of Non-existing ones, their difference being 32.2% (a 194 
strikingly large value). It is worth noting that among the 1,000 compounds, only 35 actually 195 
exist. This means that only a very small portion of freely generated NN compounds are 196 
actually used and that the majority of the compounds in our study have never been seen 197 
before. 198 



 

 

 

10 

(11) The frequency effect on the acceptability of 1+1 NNs 199 
1+1 NN Acceptability St. dev N p-value 
Existing 53.6% 19.7% 35 2.299e-11 
Non-existing 21.4% 16.2% 965 *** 

 200 
4.2.  Naturalness 201 
We follow Qin & Duanmu (2017) and use ‘naturalness’ to refer to whether the referent of 202 
a compound is common or natural. In Qin & Duanmu (2017), it was found that compounds 203 
whose referents are uncommon tend to be ranked lower; for example, some subjects 204 
ranked xuè-chí  ‘blood pond’ less acceptable than shuǐ-chí ‘water pond’, apparently 205 
because the former is less common (or harder to conceive) than the latter. The concept 206 
of naturalness is partly subjective in that it is likely based on one’s own experience or 207 
perspective. In order to minimize the subjectivity, we used the majority opinion of three 208 
native speakers of Chinese who were not the authors of this study, to annotate 209 
naturalness. Each annotator independently decided on whether each 1+1 NN is ‘natural’ 210 
or ‘unnatural’. Then, a compound was classified as ‘natural’ if at least two annotators 211 
thought so; otherwise, it was classified as ‘unnatural’. Some examples are shown in (12).    212 

(12) Examples of natural and unnatural 1+1 NNs  213 
1+1 NN Gloss ‘Natural’ scores Annotation 
lù-gōng ‘land palace’ 3/3 natural 
chá-yuàn ‘tea yard’ 2/3 natural 
bì-fēng ‘arm wind’ 1/3 unnatural 
yù-xiǎo ‘prison dawn’ 0/3 unnatural 

     The statistical results (Welch Two Sample t-test), given in (13), show that the mean 214 
acceptability score of natural 1+1 NNs is significantly higher than that of unnatural ones 215 
(p<2.2e-16), with a difference of 25.6%. We can also see that, in our data, unnatural 216 
compounds (totaling 838) far exceed natural ones (totaling 162). Moreover, since just 35 217 
of the 1000 compounds have been found in the large BCC corpus (Xun et al., 2016), most 218 
of the 162 natural compounds have not occurred before.     219 

(13) The naturalness effect on the acceptability of 1+1 NNs 220 
1+1 NN Acceptability St. dev N p-value 
Natural 44.0% 19.8% 162 < 2.2e-16 
Unnatural 18.4% 13.3% 838 *** 
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 221 
4.3. Ambiguity  222 
We follow Qin & Duanmu (2017) in defining and annotating ‘ambiguity’. The factor refers 223 
to whether a written word has a more common meaning, other than the intended 224 
one in a compound. The most common meaning of a word is determined by consulting 225 
the word frequency list of Guojia Yuwei (2012) and the BCC Corpus (Xun et al., 2016). 226 
Some examples are shown in (14). 227 

(14)     Sample annotations of ambiguity in 1+1 NNs  228 
1+1 NN Target N Intended meaning Competitor Annotation 

gōng-fēng 
gōng ‘palace’ (none) unambiguous  
fēng ‘wind’ (none) unambiguous 

měi-yuè 
měi ‘America’ ‘beautiful’ ambiguous 
yuè ‘music’ (none) unambiguous 

     In (14), the most common meaning of gōng is its intended meaning ‘palace’ and is 229 
thus classified as ‘unambiguous’. The most common meaning of fēng is its intended 230 
meaning ‘wind’ and is also classified as ‘unambiguous’. The most common meaning of 231 
yuè is its intended meaning ‘music’ and is again, classified as ‘unambiguous’. However, 232 
the most common meaning of měi ‘beautiful’ is not its intended meaning ‘America’ and is 233 
thus classified as ‘ambiguous’. We then classified a compound to be unambiguous if both 234 
of its nouns are unambiguous; otherwise, we classified a compound to be ‘ambiguous’. 235 

The statistical results (Welch Two Sample t-test) are given in (15), which show that 236 
the acceptability of unambiguous 1+1 NNs is just 2% higher than that of ambiguous ones, 237 
and the difference is not statistically significant (p=0.0706). 238 

(15) The ambiguity effect on the acceptability of 1+1 NNs 239 
1+1 NN Acceptability St. dev N p-value 
Ambiguous 21.8% 17.0%   614 

0.0706 
Unambiguous 23.8% 17.8%    386 

  240 
 It can be shown that a four-way ambiguity classification (UU, AU, UA, and AA, where 241 
U is an unambiguous noun and A an ambiguous one) would yield the same result, i.e. 242 
ambiguity does not have a significant effect on acceptability. 243 
 244 
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4.4. Boundness 245 
The boundness factor refers to whether a morpheme is free or bound. According to 246 
Bloomfield (1933), a morpheme is free if (i) it can occur alone, or (ii) if it can serve as an 247 
independent syntactic constituent; otherwise, it is bound. XDHYCD (2005) uses the same 248 
definition, where a free morpheme is annotated with a part of speech and a bound form 249 
is not. If we follow this definition and label a 1+1 NN as ‘Free’ when both its nouns are 250 
free in XDHYCD (2005), and label the compound as ‘Bound’ otherwise, we obtained the 251 
statistical results in (16), which show that Free and Bound 1+1 NNs have similar 252 
acceptability values; their difference is not statistically significant (p=0.451). In other 253 
words, boundness has no effect on the acceptability of 1+1 NNs.  254 

(16) The boundness effect on the acceptability of 1+1 NNs 255 
1+1 NN Acceptability St. dev N p-value 
Free 23.5% 20.0% 189 

0.451 
Bound 22.3% 16.7% 811 

      There is, however, another criterion to determine whether or not a morpheme is free. 256 
Following Sproat & Shih (1996: 67), Qin & Duanmu (2017) used the criterion in (17). 257 

(17)     Another criterion to determine free morphemes (Sproat & Shih 1996: 67; Qin & 258 
Duanmu 2017): 259 

  A monosyllabic item is free if it can serve as A in [A de B]; otherwise it is bound. 260 

      [A de B] is a possessive construction in which A is the possessor, B the possessed, 261 
and de the possessive marker. According to (17), shuǐ ‘water’ is free, since it can serve 262 
as A in [A de B], e.g. shuǐ de zhòngliàng ‘water’s weight’, whereas huá ‘China’ is bound, 263 
since it cannot, e.g. *huá de rénkǒu ‘China’s population’. It can be seen that the criterion 264 
in (17) is more stringent than what is assumed in XDHYCD, because XDHYCD considers 265 
both shuǐ ‘water’ and huá ‘China’ to be free. To determine the effect of (17), we added an 266 
analysis, in which we annotated morphemes according to three boundness categories: 267 
‘Bound’, ‘Free1’, and ‘Free2’. A morpheme is ‘Bound’ if it is annotated as bound in 268 
XDHYCD (2005); a morpheme is ‘Free1’ if it is annotated as free in XDHYCD (2005) but 269 
fails the test in (17); a morpheme is ‘Free2’ if it is annotated as free in XDHYCD (2005) 270 
and passes the test in (17). Whether a morpheme passes the criterion in (17) is based on 271 
the majority judgment of three native speakers. Some examples are in (18). 272 
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(18)      Examples of three-way Boundness annotation 273 
Morpheme Gloss By XDHYCD By (17) Annotation 
bāo ‘bag’ free 3/3 Free2 
dōng ‘winter’ free 2/3 Free2 
wài ‘outside’ free 1/3 Free1 
měi ‘America’ free 0/3 Free1 
fēng ‘maple’ bound 0/3 Bound 
hé ‘lotus’ bound 0/3 Bound 

        The new annotation creates nine boundness types of 1+1 NNs, shown in (19), along 274 
with their acceptability statistics.  275 

(19) Acceptability of nine boundness types of 1+1 NNs 276 

1+1 NN Acceptability St. dev N 

BB 0.225 0.167 326 

BF1 0.199 0.155 93 

BF2 0.233 0.158 133 

F1B 0.240 0.190 103 

F1F1 0.261 0.250 38 

F1F2 0.197 0.147 42 

F2B 0.214 0.164 156 

F2F1 0.206 0.178 40 

F2F2 0.261 0.207 69 

       The results (one-way ANOVA) show, once again, that there is no significant 277 
boundness effect on the acceptability of 1+1 NN compounds (p=0.268). 278 

4.5 Elasticity 279 
Elasticity refers to whether a word has elastic length, i.e. having both a monosyllabic form 280 
and a disyllabic form. In Qin & Duanmu (2017), the overall acceptability of 1+1 NNs is 281 
47.8%, which is far lower than that of 2+2 or 2+1 NNs, contrary to the widely assumed 282 
generalization in (1) that 1+1 NNs are just as good as 2+2 and 2+1 NNs. It is worth noting 283 
that all the compounds in Qin & Duanmu (2017) were made of nouns with elastic length 284 
(or ‘elastic nouns’). In contrast, many commonly used 1+1 NNs are made of non-elastic 285 
nouns, such as jī-ròu ‘chicken meat’, where neither jī ‘chicken’ or ròu ‘meat’ has elastic 286 
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length. It is reasonable, therefore, to ask whether the lack of bound nouns in Qin & 287 
Duanmu (2017) has contributed to the low acceptability score of 1+1 NNs. In other words, 288 
we would like to find out whether elasticity has an effect on the acceptability of 1+1 NNs.  289 

To discover the effect of this phenomenon, we annotated the elasticity of all 290 
monosyllabic nouns, according to the list of elastic words in Dong (2015). Our annotation 291 
yielded four compound types: EE, EN, NE, and NN, where E is a noun with elastic length 292 
and N is a noun with non-elastic length. 293 

The results (one-way ANOVA) show that elasticity has a significant effect on the 294 
acceptability of 1+1 NNs (p=0.00171). Mean acceptability scores of the four elasticity 295 
types are shown in (20) and (21). Among the four types, EE is the least acceptable, 296 
although differences between each pair of types are statistically insignificant, except for 297 
the difference between EE and EN.  298 

(20)    Acceptability of the four elasticity types of 1+1 NNs 299 
Elasticity type Acceptability St. dev N 

EE 20.5% 16.5% 484 
EN 25.3% 18.2% 195 
NE 23.6% 17.9% 220 
NN 25.2% 17.1% 101 

 300 
(21)  Tukey multiple comparisons of means (at 95% family-wise confidence level） 301 

 difference lower range upper range p value 
EN-EE 0.048 0.011 0.086 0.006 
NE-EE 0.031 -0.005 0.067 0.119 
NN-EE 0.048 -0.001 0.096 0.055 
NE-EN -0.017 -0.061 0.027 0.745 
NN-EN 0.000 -0.055 0.054 1.000 
NN-NE 0.017 -0.036 0.070 0.849 

    The low acceptability of EE is confirmed by an analysis that compares EE with non-EE 302 
compounds (Welch Two Sample t-test), given in (22). The result shows that EE 1+1 NNs 303 
are significantly less acceptable than non-EE 1+1 NNs (p=0.0001839). 304 
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(22) The elasticity effect on the acceptability of 1+1 NNs 305 
Elasticity type Acceptability St. dev N p-value 
EE 20.5% 16.5% 484 0.0001839 
Non-EE 24.5% 17.9% 516 *** 

 306 
4.6. A Linear Mixed-Effects Model analysis of different factors 307 
In the discussions above, we have separately examined the effects of frequency, 308 
naturalness, ambiguity, boundness, and elasticity on the acceptability of 1+1 NNs. In this 309 
section, we consider their effects together by fitting a Linear Mixed-Effects Model of the 310 
relationship between acceptability scores and all the relevant factors, using RStudio 311 
(2012) and lme4 (Bates et al. 2015). Specifically, we included naturalness, ambiguity, 312 
boundness, frequency, and elasticity as fixed effects, and subjects and items as random 313 
effects. We used both frequency and boundness as binary factors: for the former, we 314 
distinguish ‘Existing’ vs. ‘Non-existing’ 1+1NNs, and for the latter, Free (consisting of free 315 
morphemes only) vs. Bound (consisting of one or two bound morphemes) 1+1 NNs. The 316 
fitted model is shown in (23).  317 

(23) Score ~ Frequency + Naturalness + Boundness + Ambiguity +  Elasticity + (1 | 318 
Subject)  + (1 | Item) 319 

       The main results are shown in (24). It can be seen that naturalness, frequency, and 320 
elasticity are significant predictors of acceptability scores, while ambiguity and boundness 321 
are not. Specifically, all else being held constant, the acceptability of non-existing 1+1 322 
NNs is 21.9% lower than that of existing ones; the acceptability of natural 1+1 NNs is 323 
22.9% higher than that of unnatural ones; and the acceptability of EE 1+1 NNs is 2.51% 324 
lower than that of non-EE ones (EN, NE, and NN compounds as a group). We also see 325 
that naturalness and frequency have much greater effect sizes than elasticity. 326 
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(24) The results of fixed effects in a Linear Mixed-Effects model 327 
 Estimate Std. error df t.value Pr(>|t|) 
(Intercept) 3.93e-01 3.61e-02 7.20e+01 10.886 <2e-16*** 
FrequencyN -2.19e-01 2.47e-02 9.99e+02 -8.872 <2e-16*** 
NaturalnessY 2.29e-01 1.23e-02 9.99e+02 18.685 <2e-16*** 
BoundnessF 4.03e-04 1.14e-02 9.99e+02 0.036 0.97167 
AmbiguityY -9.87e-03 9.15e-03 9.99e+02 -1.079 0.28103 
ElasticityN 2.51e-02 8.90e-03 9.99e+02 2.823 0.00485** 

 328 
5. Explaining the low acceptability of 1+1 NN compounds 329 
In this section, we explore explanations for the low acceptability of 1+1 NN compounds. 330 
We start with a comparison between the present results and those of Qin & Duanmu 331 
(2017). Then we consider three additional parameters: semantic transparency (Reddy et 332 
al. 2011; Bell & Schäfer 2016; Schäfer 2018), grammatical relations between the two 333 
constituents of a compound (Bisetto & Scalise 2005; Ceccagno & Scalise 2006; 334 
Ceccagno & Basciano 2009), and modern vs. classic vocabulary. 335 
 336 
5.1. Comparison between the present results and those of Qin & Duanmu (2017) 337 
There is a stark difference in the acceptability rate of 1+1 NN compounds in the present 338 
study and that of Qin & Duanmu (2017); this is summarized in (25). 339 

(25)     Acceptability of 1+1 NNs as found in two studies 340 
 Acceptability St. dev N 
Qin & Duanmu (2017) 47.8% 18.6% 283 
Present study 22.6% 17.3% 1,000 

 341 
The main reason, we suggest, lies in a difference in the methods. In Qin & Duanmu 342 

(2017), the focus was on the word length effect. Therefore, after compounds were created 343 
through free combinations of NN, a pre-screening process was applied, in which 344 
compounds that were ‘clearly uninterpretable’ were excluded (Qin & Duanmu 2017). For 345 
example, ‘wheat price’ was kept in but ‘price wheat’ was screened out. The actual test list, 346 
therefore, consisted of only those compounds that have conceivable interpretations. In 347 
contrast, in the present study, there was no pre-screening, and the test list consisted of a 348 
random selection from all freely constructed compounds, nearly half of which were 349 
uninterpretable. As we shall see in section 5.2, unintelligible compounds have very low 350 
mean acceptability ranking. This seems to explain most of the difference in (25).  351 
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 352 
5.2. Semantic transparency 353 
Reddy et al. (2011), Bell & Schäfer (2016), and Schäfer (2018) have proposed a gradient 354 
notion of semantic ‘transparency’, which is equated with literality, i.e. how literal a 355 
compound and its constituents are to be understood in this compound. We ask, therefore, 356 
whether semantic transparency has an effect on acceptability. It is possible that the more 357 
transparent a compound is, the more acceptable it is, because it takes more efforts to 358 
interpret an opaque compound than a transparent one on the part of the subjects, who 359 
may, in turn, give a lower rating score for the former than for the latter.  360 
 However, previous discussions of semantic transparency focused on interpretable 361 
compounds, whereas in our study, many compounds are uninterpretable. Therefore, we 362 
decided to verify transparency in two steps: (i) we consider the effect of interpretability on 363 
acceptability, and (ii) among compounds that are interpretable, we consider the effect of 364 
transparency on acceptability.  365 
 We randomly selected 200 1+1 NNs from the 1,000 used in this study. Then, we 366 
annotated each compound for its interpretability and its transparency, using three 367 
independent Chinese native speakers (excluding the authors). We labeled a compound 368 
‘uninterpretable’ if all three annotators labeled it so; otherwise, we labeled a compound 369 
‘interpretable’. Next, for each interpretable compound, we asked the same three native 370 
speakers to offer its most natural/likely definition. Finally, we asked the three native 371 
speakers to judge whether each compound is to be understood literally, given the most 372 
natural/likely definition associated with it. We labeled a compound to be transparent if two 373 
or three subjects determine that it is to be understood literally, otherwise we labeled it to 374 
be ‘opaque’. 375 
 Of the 200 randomly selected 1+1 NNs, 112 are interpretable. The statistical results 376 
(Welch Two Sample t-test) given in (26), suggest that there is a significant effect of 377 
interpretability on the acceptability. 378 

(26) The interpretability effect on the acceptability of 1+1 NNs 379 
Interpretability type Acceptability St. dev N p-value 
Interpretable 30% 16.2% 112 < 2.2e-16  
Uninterpretable 12.4% 9% 88 *** 

  Next, we consider transparency. The statistical results (Welch Two Sample t-test) 380 
given in (27), show no significant effect of transparency on the acceptability of 1+1 NNs. 381 
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(27) The transparency effect on the acceptability of 1+1 NNs 382 
Transparency type Acceptability St. dev N p-value 
Transparent 30.4% 16% 107 0.3496 
Opaque  21% 19.8% 5  

 383 
  It can be shown that a four-way categorization distinguished by the number of ‘literal’ 384 
judgment for a compound (0, 1, 2, or 3) would yield the same result, i.e. literality does not 385 
have a significant effect on acceptability. It is worth noting that 107 of the 112 interpretable 386 
1+1 NNs are transparent and only 5 of them are opaque. Thus, given the unbalanced 387 
sample sizes, the result does not seem to be compelling.  [‘result does’] 388 
 389 
5.3. Grammatical relations 390 
  A reviewer suggested that we consider the grammatical relations between the two 391 
nouns of a compound and its effect on acceptability. According to Bisetto & Scalise (2005), 392 
Ceccagno & Scalise (2006), and Ceccagno & Basciano (2009), NN compounds can be 393 
classified into one of the three types: subordination, coordination, and attribution. The 394 
present authors classified each interpretable compound into one of such three types 395 
based on its most natural/likely definition. Only subordinate words, e.g. ‘land palace’ (a 396 
palace on land), and attributive words, e.g. ‘poison seedling’ (poisonous seedling), were 397 
found; no coordinate compound was found in our data. The statistical results (Welch Two 398 
Sample t-test) are given in (28), which show that there is no significant effect of compound 399 
type on the acceptability of 1+1 NNs. 400 

(28) The compound type effect on the acceptability of 1+1 NNs  401 
Compound type Acceptability St. dev N p-value 
Attributive  31.5% 16.7% 13 

0.7268 
Subordinate 29.8% 16.2% 99 

   It is worth noting that 99 of the 112 interpretable 1+1 NNs are subordinate 402 
compounds and just 13 are attributive compounds. Given the unbalanced sample sizes, 403 
the results once again need to be taken with caution.  404 
 405 
5.4. Classic vs. modern vocabulary 406 
A reviewer suggests that it is possible that 1+1 NNs are acceptable or productive in 407 
classical or technical language, such as yǐ-wáng ‘ant king’ (queen ant) and gū-sǎn ‘pileus’ 408 
(mushroom umbrella) as cited in Sproat & Shih (1996), but not in ordinary/colloquial 409 
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speech. In contrast, our judgment experiments seem to address people’s intuitions about 410 
ordinary/colloquial speech. This mismatch of styles might explain why the acceptability 411 
rating of 1+1 NNs is so low. 412 

As discussed in section 2 above, our data did not include compounds made of nouns 413 
of restricted styles, such as those labeled by XDHYCD as ‘archaic’, ‘dialectal’, or 414 
‘colloquial’. Therefore, we do not have enough data to support a statistical analysis of the 415 
style effect. Still, we would like to offer some speculations. It seems unlikely that style is 416 
a major factor in explaining the low mean acceptability ranking of our data. For example, 417 
a close look at the test compounds shows that many of them can occur in technical 418 
speech, such as yuan-gū ‘garden mushroom’ and qiè-zé ‘concubine responsibility’, yet 419 
the mean acceptability rating of them does not seem to be high. In addition, there are 420 
many non-classic and non-technical compounds, such as méi-diàn ‘coal store’ and jì-421 
gōng ‘skill worker, which are highly acceptable. Therefore, we leave the verification of this 422 
suggestion for future research. 423 
 424 
6. Concluding remarks 425 
In this study, we have found that the acceptability of Chinese compounds made by freely 426 
combining two monosyllabic nouns (1+1 NNs) is very low, at a mean of just 22.6%, 427 
confirming the preliminary report in Qin & Duanmu (2017). The result contradicts a 428 
popular generalization in (1), according to which 1+1 NNs are well formed in Chinese (Wu 429 
1986, 2006; Feng 1996, 2013; Duanmu 1999, 2007, 2012; Wang 2001; Lu & Duanmu 430 
2002; Zhou 2011, 2017; Zhang 2014; among others). 431 
 Given the fact that 1+1 NNs are the most frequent compound type among all occurring 432 
compounds (Duanmu 2012), it remains to be explained why the mean acceptability of 433 
freely combined 1+1 NNs is so low. Three factors are found to have a significant effect 434 
on acceptability: naturalness of the referent, frequency of the compound, and boundness 435 
of the component nouns. However, the most important explanation seems to be that most 436 
freely combined 1+1 NNs are simply not interpretable. In other words, despite the fact 437 
that 1+1 NNs are the most common form of Chinese compounds, they still just constitute 438 
a very small fraction of all possible combinations of 1+1 NNs, most of which are 439 
uninterpretable. 440 
 We have also considered three other explanations of the low rating of 1+1 NNs: 441 
semantic transparency, grammatical relation between the two nouns of a compound, and 442 
classic vs. modern vocabulary. None of them seems to be a better explanation than the 443 
fact that many of the freely combined 1+1 NNs in our study are hardly interpretable. 444 
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In summary, the generalization on word length effect, shown in (1), remains true 445 
among occurring compounds in Chinese. On the other hand, for freely combined 1+1 NN 446 
compounds, interpretability seems to be the most important factor in determining their 447 
acceptability. Furthermore, most of these freely combined 1+1 NN compounds are judged 448 
as unintelligible, and hence have low acceptability rankings. This means that, as far as 449 
compounds are concerned, high occurrence frequency (among all compound length 450 
types) does not guarantee high productivity (or high acceptance rate for freely created 451 
compounds).   452 
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