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Abstract 
For studying and developing human-computer 

dialog system and spoken language translation 
system oriented to the restricted domain, data 
collecting  and analysis of the  characteristics of 
spoken language are very important. How to establish 
proper strategies to process new linguistic 
phenomena and to enhance the expandability and 
transplantation of system is also important. This 
paper presents a method to deal with corpus from 
different domains. By using this method, the 
characteristics of Chinese spoken language in hotel 
reservation are studied and the results are presented 
in this paper. 
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1. Introduction 
  Collecting and analysis of corpus are very 
important tasks in research of human-computer 
dialog system and spoken language translation 
system. Especially, when the restricted domain is 
changed or expanded, how to deal with new linguistic 
phenomena and have the analysis algorithms not 
modified as much as possible are very important. So 
in corpus processing, how to establish proper 
strategies to enhance the expandability and 
transplantation of system is an important aspect 
addressed by this paper. 

Recently, more and more research results on 
discourse processing of English or other languages 

are published.[1,2,3] Unfortunately, in Chinese 
information processing almost all research work in 
the past decades focussed on the text processing, such 
as statistic analysis of articles on newspaper or 
homepages on INTERNET etc. It is just very 
beginning to research on Chinese spoken language. 
Although some literatures involve Chinese spoken 
language.[4,5,6] The analysis on characteristics of 
Chinese spoken language is only qualitative. 
However, what is the difference between formal 
language and spoken language in Chinese? How 
about the informal linguistic phenomena in the 
Chinese spoken language? There is still no 
quantitative analysis and explanation. 

In this paper, section 2 presents strategies to deal 
with corpus from different domains. Section 3 
proposes a method to count the characteristics of 
Chinese spoken language, and the statistical results 
on characteristics of Chinese spoken language in 
hotel reservation domain are also presented in this 
section. Section 4 is concluding remarks.  
 
2. Strategies for Processing Corpus 
  In this section, a new method is introduced which 
is designed by us to straighten out and analyze corpus 
in domain of hotel reservation. 
 

2.1 Collection of Corpus 
We collect corpus by using of an automatic 

record telephone. The dialog in Chinese between 
"guest" and "hotel service desk" is carried out freely, 
and the dialog content is recorded automatically. 



Presently, we have already collected 112 dialogs, 
about 90K Chinese text. The topics are limited in 
hotel reservation including reservation time, room 
condition, price and traffic etc. 

 

2.2 Pre-processing of Corpus 

The purposes of pre-processing corpus mainly 

include tasks listed as follows: 

* To convert acoustic signals on tapes into 

characters; 

* To make word segmentation in the corpus; 

* To make key marks for each dialog 

paragraph. 

  In our system, the corpus is automatically 

pre-processed under the help of human. The acoustic 

signals recorded on tapes are input into computer 

firstly, and then converted into Chinese characters by 

a speech recognition system. Finally the conversion 

results are checked and corrected by human. As the 

same way, character corpus is segmented 

automatically by a word segmentation software, and 

then the segmentation results are proofread by 

human. 

 

2.3 Design of Universal Spoken Language 
Dictionary 

For purpose to deal with corpus conveniently in 

different domains and to create dictionary easily for a 

spoken language processing system oriented to a new 

domain or task, we propose a strategy to establish an 

universal spoken language dictionary. The universal 

dictionary in our system consists of two parts: static 

dictionary (SD) and dynamic dictionary (DD). 

  Definition 1 Static Dictionary.  If the number of 

words in dictionary is relative stable and the meaning 

of each word is generally fixed, the dictionary is 

called static dictionary. Signed as SD. 

  Definition 2 Dynamic Dictionary.  If the number 

of words in dictionary may be increased or reduced, 

and the meanings of some words may be changed 

with different application domain, the dictionary is 

called dynamic dictionary. Signed as DD. 

  The SD and DD are comparative to each other. In 

our system SD mainly contains all Chinese functional 

words, pronoun and basic numeral including ordinal 

number and cardinal number etc. The DD mainly 

contains some noun, verb and adjective words etc. in 

common use. The basis to select noun, verb, adjective 

words and other content words is word frequencies 

which are counted based on large scale real corpus 

without any limitation. All words in SD and DD are 

tagged, and each entry contains part-of-speech, 

semantic information and corresponding English 

word etc.  SD and DD together make up the system 

dictionary. 

  However, no matter how change the domain, the 

words in SD is generally fixed. As shown in figure 

2-1, when domain is expanded and new corpus is 

collected, after pre-processing, the corpus will be 

counted comparing to the original dictionary, and all 

new words will be picked out. For expansion of the 

system dictionary, the only work that human will do 

are to decide which new word should be appended to 

dynamic dictionary and then to tag it. Similarly, it is 

easy to create a new dictionary based on the system 

universal dictionary and corpus collected from a new 

specific domain. 
 

3. Statistic and Analysis on Chinese 
Spoken Language 
Based on the corpus we collected from hotel 
reservation domain, the characteristics of Chinese 
spoken language are studied and analyzed 
quantitatively.  The statistic results are presented in 
this section. 
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3.2 Statistic Results 
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Length 1 2 3 4 

Rates(%) 28.50 57.20 12.99 1.31 

 Table 3-1 The Distribution of Word Length 

 

  In average the word length in spoken language is 

about 1.87. It is much shorter than the average length 

of words in Chinese text.[6] 

  (2) The Length of Dialog Sentence. In our 

experiment, we define the dialog sentence as follows: 

 Definition 3 Dialog Sentence  From the beginning 

of speaker's talk to the end, the whole character 

sequence is considered as a dialog sentence, and the 

number of Chinese characters is called length of the 

dialog sentence. 

  According to definition 3, the lengths of dialog 

sentences in our corpus distribute from 1 to 67. The 

results are shown in table 3-2. 

 

Length 1 2 3 4 5 6 

Ratio(%) 15.12 8.34 9.28 8.54 7.68 6.78

Length 7 8 9 10 11-67

Ratio(%) 5.27 5.27 4.78 4.09 24.84

Table 3-2  The Distribution of Dialog Sentence Length 

 

  The average length of dialog sentence in our 

corpus is about 7.8. It is also much shorter than the 

average length of sentences in text. 

  (3) Distribution of Part-of-speech. In literatures 

regarding to part-of-speech of Chinese words, the 

division method and the number of part-of-speech are 

different. However, the authors think that how to 

divide the part-of-speech and the number of 



part-of-speech are all not important. The key problem 

is how to use the part-of-speech(POS) in analysis of 

sentences. Here we divide the part-of-speech of 

Chinese words into 18 kinds as follows: noun(N), 

verb(V), judgement verb(J), auxiliary verb(X), 

adjective(A), place-name(W), conjunction(C), 

adverb(D), direction word(F), auxiliary word(H), 

classifier(L), pronoun(P), numeral(Q), preposition(R), 

mood auxiliary word(M), sound imitation word(Y), 

time word(T), idiom(I). The Idiom here mainly 

includes all respect word, insert phrases and 

interjection or response words used in spoken 

language. The results of distribution of these 18 

part-of-speeches are listed in table 3-3. 

 From table 3-3 we can see that numeral, verb and 

noun are most frequently used in analyzed corpus. It 

is consistent with Chinese language that noun and 

verb 

 

POS A C D F H 

Rate(%) 4.00 1.52 6.84 0.52 3.98

POS I J L M N 

Rate(%) 10.77 2.63 2.87 5.37 14.69

POS P Q R T V 

Rate(%) 10.88 15.61 0.66 3.10 15.31

POS W X Y   

Rate(%) 0.47 1.63 0.00   

Table 3-3 The Distribution of Part-of-speech 

 

are widely used. The reason why numeral ratio is so 

high is due to the specific domain. In procedure of 

hotel reservation, the digits are often spoken out in 

forms as telephone number, price, date and room 

number etc. So the high ratio of numeral is dependent 

on the specific domain. 

 (4) Appearance Ratio of Informal Sentences.  

In spoken language, generally there are various of 

informal sentences. These informal sentences are 

major obstacles for parsing  speaker's sentences 

syntactically, but how many ratio the informal 

sentences take in spoken language, there is still not 

quantitative result. In this paper we divide informal 

sentences into 4 types mainly: a) redundant 

sentences(RdS); b) repetition sentences(RpS); c) 

word-order confusion(WoC) and d) incomplete 

sentences(IcS). What is so called redundant sentence 

means that one word at least is redundant in a 

sentence. Similarly, word-order confusion means that 

one word at least is at wrong position in a  sentence, 

and so on. The one-word-only sentence(OwS) is also 

counted as a special linguistic phenomenon, and the 

results are also listed in tables 3-4. 

 

Linguistic Phen. RdS RpS WoC 

Ratio (%) 4.70 3.56 1.23 

Linguistic Phen. IcS Ows TpC 

Ratio (%) 32.61 44.59 5.68 

Table 3-4  Appearance Ratio of Informal Sentences 

 

  Where TpC in table 3-4 means two or more than 

two informal linguistic phenomena coexist in a same 

sentence. 

  From the results shown in table 3-4 we can see 

that informal linguistic phenomena widely exist in 

Chinese spoken language. Especially the sum of 

omission sentences and one-word-only sentences 

takes more than 50% in total sentences. So it brings 

parsing algorithm much trouble in Chinese language 

understanding. On the other hand, it is a good thing 

for speech-to-speech translation that one-word-only 

sentences appear so many, because it is not difficult 

to translate a word or phrase into another language as 

long as the word or phrase exists in system 

dictionary.  



 

4. Conclusion 
  Spoken language parsing is one of key issues in 

research of spoken language processing , and 

collection and analysis of corpus are basis for 

designing parsing algorithm. Although the method 

and results presented in this paper are based on the 

corpus restricted in specific domain, the results show 

the common law of modern Chinese spoken language, 

and the processing method is of general 

meanings. The authors believe that it will provide 

beneficial reference for research of Chinese discourse 

processing. However, more key techniques and 

strategies in corpus collecting and analyzing are still 

remained to study in further. In next step of our work, 

the following issues will be addressed: 

 Automatic detecting of domain-dependant 

words; 

 Automatic detecting  of various ill-formed 

sentences; 

 Statistic analysis  on sentence type of Chinese 

spoken language. 
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