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Abstract 

Noun-noun compound is a common type of 

multiword expression in English. It causes 

problems in natural language processing as 

many other kinds of MWEs. In this paper, 

we extract noun-noun compounds using 

their POS tags. Then the extracted noun-

noun compounds are aligned to their 

Chinese translations using word alignment 

method. The statistical analysis of the 

alignments shows that English noun-noun 

compounds are translated differently in the 

parallel corpus. The number of word as 

well as the POS tags of the Chinese 

translations is different while the majority 

of noun-noun compounds are translated 

into single Chinese nouns.  

1 Introduction 

Multiword expressions are idiomatic fragments 

which are made up of multiple whitespace-

delimited words in white-space segmented 

languages like most European languages. However, 

in non-segmented languages such as Chinese, there 

is no precise definition of MWEs (Baldwin et al, 

2010) as Chinese is considered as “a language of 

compound words” (Arcodia, 2007). Different from 

segmented languages, Chinese words are not 

natural but based on linguistic definitions. 

Nevertheless, there are still several studies of 

Chinese MWEs. Most of them have their own 

interpretations of Chinese MWEs and the studies 

are mostly based on parallel corpora. (Piao et al, 

2006;  Zhang et al, 2009) 

MWEs cause problems in applications of natural 

language processing. For instance, MWEs are 

difficult to identify and translate (Baldwin et al, 

2010) thus they are not handled very well in 

statistical machine translation systems. Studying 

the translations from the parallel corpora may be 

helpful for improving the translation quality as we 

can see why certain translation problems occur. On 

the other hand, it’s interesting to see how English 

MWEs are translated in a non-segmented language 

by human translators.  

In this paper we focus on the analysis of noun-

noun compounds. As a very common type of 

MWE, noun-noun compounds are very productive 

and comparatively easy to be identified. First, we 

use simple patterns of POS tags to extract noun-

noun compounds from English text. Then we use 

word aligner to find their Chinese translations from 

the parallel corpus. The analysis results shows that 

English noun-noun compounds are translated 

differently in Chinese while the majority are 

translated into single Chinese nouns.  

2 Extraction of Noun-Noun Compounds 

2.1 Data Set 

 



The parallel corpus used in this paper is a 

collection of subtitles from movies and TV series.
1
 

There are totally 1.4 million lines. As they are 

from subtitles, a large portion of them are 

dialogues. Thus, most sentences are short. Most of 

the subtitles are from English movies and TV 

series, so English is the original language and they 

are translated into Chinese. There is a small 

portion in which Chinese is the source language. 

They may have a negative impact on the analysis 

while unfortunately those two types of texts are 

merged together and cannot be separated easily. In 

the parallel corpus, normally there is one sentence 

per line while in some lines there are two or more. 

Meanwhile there are not always terminal 

punctuations at the end of the sentences.  

2.2 Segmentation and POS Tagging 

The corpus is sentence aligned. However, both 

English and Chinese texts are plain texts that 

contain no POS tags which are necessary for noun-

noun compound extraction. The Chinese text is not 

segmented either.  

In this paper, for English text we tag it using 

both Stanford POS
2
 tagger and TreeTagger.

3
 Apart 

from POS tags, TreeTagger also provides lemmas 

of English words. For Chinese text, first we use 

Stanford segmenter
4
 to do the segmentation. Then 

we use Stanford POS tagger to tag the Chinese 

sentences. Considering the fact that length of the 

sentences has a very big impact on POS tagger’s 

accuracy as the short sentences are more difficult 

to be tagged correctly, in this paper we trim those 

lines which contain less than 4 tokens. After that, 

there are about 1.1 million lines left. When using 

the TreeTagger, we also add terminal marks at the 

ends of all the lines to increase the tagging 

accuracy.  

2.3 POS Pattern for Extraction 

Noun-noun compounds are the word combinations 

that are only composed by nouns. In this case, we 

can extract them via the POS tags. The Stanford 

                                                           
1 The corpus is named as “OpenSubtitles2013.en-zh_cn” and 

it’s downloaded from “http://opus.lingfil.uu.se/” 
2 For more information, please visit 

http://nlp.stanford.edu/downloads/tagger/ 
3 For more information, please visit  

http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/ 
4 For more information, please visit 

http://nlp.stanford.edu/projects/chinese-nlp.shtml/ 

POS Tagger uses the tag set of the Penn Treebank. 

There are 4 tags for nouns. They are NN as noun, 

singular or mass; NNS as plural noun; NNP as 

proper noun, singular and NNPS as proper noun, 

plural. The TreeTagger uses NP and NPS instead 

of NNP and NNPS. In this paper we distinguish 

between normal nouns and proper nouns when 

extracting them. We consider a word set as noun-

noun compound only if all its components are 

normal nouns. As the proper nouns have their own 

tags, we can easily filter them out hence the 

filtering quality completely depends on the 

taggers’ accuracies. 

We extract the word sets in which all the words 

are tagged normal nouns. The number of nouns can 

be 2 or more. We use a stop word list which trims 

numerals such as “one, two, ten, thousand” and so 

on. When using the TreeTagger, we do not 

consider those words whose lemmas are tagged as 

“<unknown>” for those words are very likely to be 

tagged incorrectly. First we generate two candidate 

lists of noun-noun compounds respectively using 

the POS tags produced by Stanford POS Tagger 

and TreeTagger. There are 43,808 candidates in 

the list generated by using TreeTagger and 53,687 

candidates in the list generated by using Stanford 

POS tagger. The 10 most frequent candidates from 

the two lists are shown in table 1. 
 

        Tree Tagger                  Stanford POS tagger 
 

phone call  165 

cell phone  154 

tomorrow morning  148 

ice cream  140 

heart attack  129 

phone number  114 

tomorrow night  107 

crime scene  96 

police officer  96 

way home  96 

phone call  156 

cell phone  153 

tomorrow morning 145 

ice cream  141 

heart attack  129 

phone number  114 

tomorrow night  106 

living room  98 

police officer  97 

crime scene  96 

 

Table 1 10 most frequent noun-noun compound 

candidates in two lists using tagged text produced 

by TreeTagger and Standford POS tagger 
 

For the TreeTagger, before tagging we have to 

use the provided tokenizer to make the tokens one 

per line. The tokenizer does not tokenize the text 

entirely so we still have tokens like “haven’t” and 

“I’m”, which should be filtered out. It also tags 

some tokens that contain capital letters incorrectly. 



For the Stanford POS tagger, if we use the 

tokenization option when tagging the file, it splits 

and merges several lines thus the parallel corpus is 

destroyed. However, we can still use the tokenized 

one to produce the candidates. We also tag the text 

without using the tokenization option, which will 

be used in the alignment process later.  

Generally, from the results we see that the 

Stanford POS tagger performs slightly better in 

POS tagging, while the TreeTagger has lemma 

information which is also positive for noun-noun 

compound extraction. In this case, we intersect the 

two lists and take those that are contained in both 

lists to create the final list. There are totally 34,459 

candidates contained in the final list. Larger 

portion of the candidates look quite good but there 

are still some mistaken ones involved. We can take 

a look at some of them which are selected 

randomly from the list in table 2. 
 

birthday party  

credit card  

blood pressure  

hotel room  

crash site  

press conference  

party tonight  

cell phones  

couple days  

phone calls  

car accident  

dinner tonight  

law enforcement   

family business  

account number  

conference room  

machine gun  

phone rings  

air conditioning  

bachelor party  

head start  

law firm  

law school  

liquor store  

living room 

…… 

 

Table 2 Sample of candidate noun-noun 

compounds in the intersected list 
 

Some of them are controversial and difficult to 

tell whether they belong to noun-noun compounds. 

Those are like “end zoo”. There are also quite a 

few of them that are identified incorrectly as noun-

noun compounds because they do not get correct 

POS tags, such as “copy images” and “makes 

sense”. Meanwhile some are just meaningless 

fragments like “home tomorrow” and “guy 

everyone”. Apart from those, it is also interesting 

to find out that even some of them are not precise 

noun-noun compounds but other types of MWEs, 

even though they are negative to the analysis that 

only focuses on noun-noun compounds. In order to 

investigate the extraction quality further, we 

randomly select 100 candidates from the list and 

evaluate them manually. The controversial ones 

are not counted as correct extractions. We do the 

random selection as well as the manual evaluation 

three times. The results are presented in table 3. 
 

 1 2 3 

Numbers of 

correct NN 
78 82 81 

 

Table 3 Manual evaluation of extraction quality 

 

3 Noun-Noun Compound Alignment  

In the previous section, we described how we 

created the noun-noun compound list from the 

English corpus. Now we can use word aligners to 

align the extracted compounds to their Chinese 

translations via the parallel corpus. 

Word aligners are normally used in statistical 

machine translation. The production of word 

aligners that is required in this paper is the 

translation probability table, in which we can find 

the noun-noun compounds and their translations. 

The aligner used in this paper is Anymalign.
5
 It is 

able to run by infinite time. Theoretically, the 

longer it runs the more alignments it is supposed to 

find. The translation probability table it produces 

also contains frequent information. The running 

times of Anymalign are set to 30 minutes for all 

the experiments that are executed in this paper.  

First, we run the alignment directly using the 

parallel data in which Chinese is segmented and 

tagged while English is without any modifications. 

There are 2,914,752 term in the probability table. 

We check all the compounds in the final list 

created in the previous section to see whether they 

are contained in the probability table generated by 

the aligner. 3,373 of them are found in the table, 

which is just a small portion of the compound list. 

We put these alignments together and name it as 

Alignment 1. 

Considering that if we treat the noun-noun 

compounds the same as single tokens, it might be 

easier for the aligner to find their corresponding 

translation. We can contract the words in the 

compounds together as single tokens and run the 

alignments again. As TreeTagger and Stanford 

POS tagger tokenize text differently, it’s difficult 

                                                           
5 See more information on “http://anymalign.limsi.fr/” 



to cross check them. We do the experiment 

separately. For the TreeTagger, we contract the 

single nouns according to the compound list 

generated by TreeTagger itself and map them to 

the original text. For Stanford Tagger, we do the 

experiment in the same way. Those marked noun-

noun compounds can later be found in the 

probability tables and easily be extracted. Then we 

check again with the intersected compound list.  

For TreeTagger, finally we get 50,578 terms, 

which is more than the terms in the intersected list. 

Some compounds are aligned to more than one 

Chinese translation. For instance, the compounds 

“tourist attraction” is aligned to both “游览胜地” 

and “ 观 光 胜 地 ”. In fact that some of the 

alignments with low frequencies are not very 

reliable, so we abandon those whose frequencies 

are smaller than 5. After that, there are 13,801 

terms left. Similarly we group them together and 

name the collection as Alignment 2. 

For the Stanford POS tagger, in order to keep 

the parallel format, the tokenization option is not 

used when tagging the text. This is very negative 

as those tokens that contain punctuations are all 

tagged as nouns. In this case the intersected 

compound list becomes very essential. After 

checking with the list, we get 10,727 terms. 

Similarly we just trim the ones whose frequencies 

are less than 5. Finally there are only 2,072 terms 

left and we name the set as Alignment 3. 

If we inspect the three alignment sets, 

Alignment 2 contains most terms while Alignment 

3 contains the least. Again we can evaluate the 

alignment quality by randomly selecting 100 terms 

from each set and manually checking them. For 

each set, we do the manual checking three times. 

We do not count partially aligned pairs as correct 

alignments. The evaluating results can be found in 

table 4. The frequencies of the alignments in 

Alignment 1 are comparatively low thus the 

alignment quality is slightly worse.  
 

Alignments 1 2 3 

No. of 

correct 

alignments 

55 57 44 67 68 62 67 65 63 

 

Table 4 Manual evaluation of three alignment sets  
 

Here we can take a look at some aligned 

translations from Alignment 2 in table 5. There are 

many alignments in which the source and target 

terms are only partially aligned. But the majority is 

decent alignments. These three alignment sets will 

be statistically analyzed in next section. 

 

 

Table 5 Alignment sample from the set alignment 1 
 

4 Statistical Analysis 

In order to investigate how extracted noun-noun 

compounds are translated into Chinese in detail, 

we need to analyze the three alignment sets 

statistically. We can do the statistics in two 

different aspects. First we are interested in 

knowing how many Chinese words the English 

noun-noun compounds are translated into. 

Additionally, we may inspect the POS tags of 

Noun-noun compounds Chinese Translations Translation Probabilities Frq 

security measure  

marriage proposal  

combat experience  

emergency exit  

lot today   

seasickness medicine  

wedding dress  

fire fight   

silk panties   

rock star   

marriage certificate  

dream place  

措施#NN 

婚#NN 

贺上校#NR 说丘#VV 

紧急#JJ 出口#NN 

多了#NN 

晕船#VV 

度#NN 蜜月#NN 期间#NN 

交火#NN 

丝绸#NN 

摇滚#NN 歌星#NN 

结婚#NN 

梦境#NN 

0.222222 

0.142857 

0.416667 

0.112903 

0.162162 

0.818182 

0.095238 

0.296296 

0.384615 

0.101604 

0.169811 

0.470588 

0.130435 

0.192308 

1.000000 

0.291667 

0.040000 

0.111111 

0.363636 

0.200000 

0.138889 

1.000000 

0.061224 

0.098765 

6 

5 

5 

7 

6 

9 

8 

8 

5 

19 

9 

8 



Chinese translations to see whether the translations 

are still nouns. The number of word and POS tags 

can give some ideas of the features of Chinese 

translations. 

The noun-noun compounds which contain 

exactly 2 nouns constitute a large part of the 

alignment sets. Thus, they are the most common 

type of noun-noun compounds. We can investigate 

the noun-noun compounds with exactly 2 nouns. 

The detailed information is in table 6. 

From the result, we see that noun+noun 

compounds have very high portions. Especially in 

Alignment 1, the proportion is slightly higher than 

Alignment 2 and 3. As noun-noun compounds in 

Alignment 1 are extracted differently from the 

other two, it indicates that if using the aligner 

directly with the normal parallel corpus, it’s more 

likely to find noun-noun compounds with 2 nouns.  

 
Alignment  NN 

compounds 

Noun+noun Proportion 

1 3,373 3,309 98.1% 

2 13,801 13,257 96.06% 

3 2,072 2,001 96.57% 

 

Table 6 Numbers and proportions of noun+noun 

compounds in 3 alignment sets 
 

For those noun-noun compounds which contain 

3 or more nouns, we look at some of them from 

Alignment 1 in table 7. They are comparatively 

less idiomatic and most of them have low 

frequencies. Besides, there are quite many 

alignments whose original language is Chinese like 

“Roast goose rice noodles”.  

 

Table 7 Alignment sample from Alignment 1 
 

From the alignment result we know that English 

noun-noun compounds can be translated into one 

or several Chinese words. For each of the three 

alignment sets, we calculate how many compounds 

are translated into different numbers of Chinese 

words. The result is presented in table 8.  

 

 
 

 

 
*A: Number and proportion of the compounds that are translated into 1 Chinese word 

*B: Number and proportion of the compounds that are translated into 2 Chinese words 

*C: Number and proportion of the compounds that are translated into 3 or more Chinese words 

 

Table 8 Numbers and proportions of noun-noun compounds that are translated into different 

numbers of Chinese words 

 

We can see that the noun-noun compounds are 

translated into different number of Chinese words. 

Generally, the majority of the compounds in these 

sets are translated into only one Chinese word. We 

know that in Chinese words are used as basic 

semantic units, which are not natural but based on 

linguistic theory. The result indicates that the 

majority of noun-noun compounds in English 

actually work as single Chinese words. On the 

other hand, those compounds that are aligned to 

single Chinese words are more idiomatic.  

Noun-noun compounds Chinese Translations Translation Probabilities Frq 

Roast goose rice noodles 

license plate number  

carpet cleaning company 

room service menu 

casualty collection point 

organ fabrication chamber 

凉粉#NN  

车牌照#VV 

地毯#NN 清洁#NN 公司#NN 

客房#NN 服务#VV 菜单#NN 

死伤#NN 聚集点#NN 

构造室#NN 

1.000000 

0.211268 

0.333333 

0.500000 

0.733333 

0.900000 

0.723077 

1.000000 

1.000000 

1.000000 

1.000000 

1.000000 

47 

15 

14 

12 

11 

9 

Alignments  NN Compounds A  B C 

1 3,373 2,046 60.66% 873 25.88% 454 13.46% 

2 13,801 10,237 74.18% 2,676 19.39% 888 6.43% 

3 2,072 1,744 84.17% 276 13.32% 52 2.51% 



There are only small portions of noun-noun 

compounds are translated into more than 2 Chinese 

words. We find out that most of them are related to 

alignment errors committed by the aligner. For 

instance, “body bag” is aligned to “先用#JJ 裹尸

#NN 袋#NN 包起来#VV” but actually it should 

be aligned only to “裹尸#NN 袋#NN”.  

Furthermore, we can manually check those 

noun-noun compounds which are only aligned to 1 

Chinese word to see if they are all correct noun-

noun compounds. We use the same evaluation 

measure as in section 2 and do it three times with 

the noun-noun compounds in Alignment 2. The 

result is shown in table 9. We can see that 

compared to the evaluation result in section 2, 

there is an obvious increase of precision, which 

indicates that we can use alignment method to 

filter some false noun-noun compounds to improve 

precision of the extraction. But at the same time, it 

also filters out quite many correct ones. 
 

 1 2 3 

Numbers of 

correct NN 
92 91 94 

 

Table 9 Manual evaluation of noun-noun 

compounds that are translated only into one 

Chinese word in Alignment 2 
 

Additionally, we can also study the POS 

components of the Chinese translations. We see 

that some translations are only made up by nouns, 

while some of them contain no nouns at all. The 

detailed statistics are in table 10. 

 

 

 

 

 

 
 

*A: Number and proportion of the translations that only have nouns 

*B: Number and proportion of the translations that have at least 1 noun, as well as at least 1 other type of components 

*C: Number and proportion of the translations that have no noun component 

 

Table 10 Numbers and Portions of noun-noun compounds that are translated into different POS 

 

It’s reasonable that the translations that only 

have nouns constitute the majority parts as two 

sides of the alignments should have similar 

functions in the parallel corpus. Meanwhile we see 

that large proportion of the translations have 

components other than nouns. For all the 3 

alignment sets, there are 26% to 32% translations 

that have no noun components at all. Actually we 

find that most of these compounds are incorrect as 

some of them get false POS tags while some of 

them are alignment errors. There are only small 

amount of the alignments that are acceptable. For 

examples, “stage fright” to “ 怯 场 #VV” and 

“traffic jam” to “ 堵车 #VV”. While for those 

translations that have one noun component and one 

other component, there are quite many good 

alignments. For instance, “ground unit attention” to 

“ 各 #DT 地 面 #NN 部 队 #NN 注 意 #VV”. 

“Attention” is a noun in English but it can never be 

translated into nouns in Chinese. This is an 

inherent difference between the two languages. 

However, generally the incorrect alignments are 

still more numerous than those with only noun 

components. All those indicate that in spite of 

some differences between the two languages, the 

English nouns have a tendency to be translated into 

nouns in Chinese. In this case checking the 

components of the translations is a good way to 

judge whether the alignments are reliable.  

Even though we filter out proper nouns 

according to POS tags of English text, we still have 

a few whose Chinese translations contain proper 

nouns. Most of them are due to the mistakes 

committed either by the English or the Chinese 

POS tagger. Here we count compounds that have 

at least one proper noun in Chinese translation as 

proper nouns. We get the statistics in table 11. In 

the three alignment sets, around 5% their Chinese 

translations contain proper nouns.  
 

Alignments NN Compounds A  B C 

1 3,373 1,688 50.04% 800 23.72% 885 26.24% 

2 13,801 7,890 57.17% 2,097 15.19% 3,814 27.64% 

3 2,072 1,218 58.78% 184 8.88% 670 32.34% 



Alignments NN 

compounds 

PrNoun 

compounds 

Proportion 

1 3,373 133 3,94% 

2 13,801 708 5.13% 

3  2,072 116 5.60% 

 

Table 11 Numbers and portions of proper noun 

compounds in 3 alignment sets 

5 Conclusions 

In this paper, we have extracted and statistically 

analyzed English noun-noun compounds with an 

English-Chinese parallel corpus consisting of 

movie and TV subtitles. We can extract noun-noun 

compounds efficiently according to the POS taggs. 

This also makes the quality of extraction greatly 

depends on POS taggers. We found that both 

Stanford tagger and TreeTagger commit mistakes 

thus the extraction result is not so reliable. Cross 

checking the two candidate lists generated 

respectively by the two taggers is somewhat 

helpful to modify the result but there are still 

numbers of mistakes involved. In order to increase 

the extraction precision, we can either use a corpus 

with longer and more formal sentences or use 

better methods of POS tagging. 

The word aligner Anymalign is used to align the 

extracted noun-noun compounds to their Chinese 

translations. Similarly to the POS taggers, the word 

aligner also makes errors which are negative to the 

analysis. The differences of the three alignment 

sets indicate that we can retrieve more alignments 

if we contract the nouns of the compounds into 

single tokens to run the experiment.  

Briefly, the statistical analysis shows that the 

English noun-noun compounds are more likely to 

be translated into singles nouns in Chinese. 

Superficially we see that there are a number of 

them don’t conform to it. But actually more of 

them are due to the errors committed either by 

POS taggers or word aligner. Only a small part of 

them are because of inherent differences between 

the two languages. In this case, we can use the 

information of number of words and POS tags of 

Chinese translation to filter incorrect extractions in 

the noun-noun compound list. The compounds 

with exactly two nouns are more frequent and 

idiomatic than those with 3 or more nouns. It’s 

interesting to find that quite many compounds with 

3 or more nouns are actually translated from 

Chinese.  

The future work will be more relevant to 

statistical machine translation. We will do the 

similar experiments on the data produced by 

machine translation applications. We will 

investigate how the noun-noun compounds are 

handled and whether there are significant 

differences when compared to the parallel corpora. 

We will also try to suggest some modifications to 

the errors concerning noun-noun compounds.  
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