
Implicit Categorization and Frequency effects in context-independent 
semantic processing: the case of ‘yihou’ in Mandarin 
 
In this paper I discuss the implicit categorization and frequency effects associated with 
the psycholinguistic processing of the word ‘yihou’ (meaning ‘after’) in Mandarin when 
it interacts with a duration NP (a duration NP is defined as an NP that denotes a duration 
instead of a point in time). At a first glance, we obtain a meaning contrast between 
Chinese and English in the following two sentences: 
(1) women shi [daxue yihou] renshi de. 
       We       BE  [college after]  meet PART 
“we met after (the beginning of) college”. 
(2) We met [after college]. (after the end of college) 
 
The semantic interpretations are non-identical despite syntactic similarity: in the case of 
Chinese, an [NP+yihou] derives a duration that begins with the beginning point of the NP 
(here by denoted as type 1 meaning); in contrast, the English [after+NP] denotes a 
duration that begins with the ending point of the NP, a type 2 meaning. 
 
However, when we consider more NPs in Mandarin, this contrast does not always hold: 
(3) tamen shi [wenge                      yihou] renshi de.  
      they BE [Cultural Revolution after] meet PART.  
"They met after (the end of ) Cultural  Revolution".  (type 2 meaning) 
 
Moreover, we see that even in the case of example (1), type 1 meaning can be blocked by 
appropriate context, deriving a type 2 meaning: 
 
(4)wo mei neng    jiang  ziji   daxue    ji   [daxue yihou]   de      shiqing xie xialai.  
       I   not can     PART self college and [college after] PART  things write down.  
"I have not been able to write down things about my life during college and after (the end 
of) college". 
 
In example (4), the contrastive use of [during college] and [after college] blocked the 
type 1 interpretation of [college+yihou] (otherwise, a type 1 interpretation would result in 
these two phrases meaning the same thing).  
 
Initial semantic analysis of more examples shows that the implicitly categorized 
interpretation is systematic and highly abstract: when there is no blocking in context, 
[NP+yihou] is interpreted as type 1 meaning if the NP denotes a phase in an array of 
phases (e.g., college as a phase in {kindergarten, elementary school, middle school, 
college, grad school, …}, 2011 as a phase in {2009,2010,2011,2012,…}) . When type 2 
meaning is preferred, the NP often denotes an individual event. In addition, the definition 
of phase has to satisfy the following conditions: 
 
[Phase in an array] 
xi is a phase in an array Y if xi is a member of the set:  
 



{F | x1,x2,x3,...xn}  
 
where F represents a feature that is present in all members of the set. Instances of F may 
be year, month, phase of human development, phase of school, etc. In addition, the 
members of the array set must satisfies these conditions:  
(1)They are ordered in a temporal ascending order; 
(2)Each element x of the array Y is considered as an interval rather than a point by 
speakers (i.e., x must occupy a duration); 
(3)There is no time t in between xn and xn+1 where an element ym at t is not a member of 
the array (this condition is hypothetical Consecutive Requirement); 
 
Semantic judgment experiment is conducted in order to confirm this ‘phase’ hypothesis. 
The experiment consists of 23 forced-choice questions, encompassing phase and non-
phase NPs with no clear context given (i.e., either interpretation is available), intermixed 
with pseudo questions. Subjects are instructed to give their most intuitive answer without 
thinking. 11 subjects across ages (20s-50s) who are native speakers of Mandarin, and 2 
advanced non-native speakers of Mandarin participated in the experiment.  The results 
showed that in general, Mandarin speakers performed in accordance with the Phase 
hypothesis above (percentage of type 1 rating between the two groups significantly 
different, t = 10.6992, p<0.001) whereas the non-native speakers showed interpretations 
of ‘yihou’ completely consistent with their native language (both type 2 meaning only for 
English and Spanish non-native speakers). In addition, several questions are designed to 
give the subjects a clear mindset where an individual non-phase NP or a novel NP is 
interpreted as a phase in an array. The results showed that subjects are indeed more likely 
to judge these items to have a type 1 meaning. 
 
However, the most interesting observation in the results is the frequency effects 
associated with the judgment. First, the judgment is non-categorical: a phase NP is 
consistently more likely to be interpreted as type 1 meaning, but not 100% categorically. 
Second, the frequency effect is correlated with the overall usage frequency of a word in 
the meaning type: If a phase NP is more frequently to be used as type 1 meaning 
(frequency is derived from corpus query), then it also has a higher probability to be 
judged as type 1 meaning in the experiment, even though both interpretations are 
available given the appropriate context.  This frequency effect in the experiment is also 
observed to be consistent across categories (phase, non-phase, context-inducted-phase, 
and novel NPs). Statistical modeling is proposed that can predict the surface distribution 
of meaning types in the experiment.  
 
These results support the hypothesis that when processing context-independent sentences, 
the preference for the meaning type of ‘yihou’ is implicitly categorized among native 
speakers of Mandarin, showing the abstract ‘phase’ effect, which is quite robust so that 
manipulation into the ‘phase’ mindset can trigger meaning type switch. Moreover, this 
phenomenon is not categorical but gradient, showing the effect of background usage 
frequency of the word on the speakers’ statistical processing of meaning type. 


