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ABSTRACT 

Based on the analysis of the topic microblog features, select HowNet emotion terms, indicative words, 

modal particles, degree adverbs and some syntactic structures as the feature section. Use Conditional 

Random Fields model and Support Vector Machines model to classify the subjective sentence from the 

perspective of sentence level. With good results achieved, use this method to complete the task of 

Chinese Microblog which is held by China Computer Federation Technical Committee on China 

Information Technology. At the end of the paper, according to results contrast analysis. explain the 

reason of the difference between the results obtained by CRF and SVM. 

INTRODUCTION 

Microblog is also known as the micro-blog and microblog. It is a user relationship based platform of 

information sharing, information dissemination, and information acquisition. Microblog usually has the 

word limits of 140 or less. According to "28th China Internet Development Statistics Report" [1], 

released by the China Internet Network Information Center (CNNIC) in July 2011, China microblog 

users increased from 63,310,000 to 195,000,000 in six months in 2011, an increase of 208.9% and 

accounted for 40.2% of the Internet users in China. Microblog plays an increasingly important role in the 

public opinion of the entire Internet. “China New Media Development Report "[2], released by China 

Social Science Documentation Publishing House in July 2012, shows that China has the largest number 

of microblog users. These facts make microblog organization a new subject. 

The research of microblog content mining not only can filter out the useless information, improving the 

quality of microblog content and user experience, but also can detect emergencies. Because of features 

of large information quantity, non-standard format, colloquial language, it is difficult to quickly and 

effectively extract accurate and useful information from the massive data. Therefore, it is very necessary 

to use text mining to study the contents of microblog. Based on the features of content, microblog 
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content can be divided into two categories: one is the objective description about objective existed 

things, another one is subjective personal opinions, which contains subjective emotional sentence. This 

paper aims to identify the subjective sentences in a large quantity of microblogs, to get a large number of 

important information, which can reflect the users opinions, attitudes and stances. In this way, we can 

point out the governance that has the Chinese native features. 

RESEARCH STATUS 

In the field of Chinese Microblog text mining, scholars mainly focus on the researches of 

classification/clustering, information extraction and topic detection [3]. However, the research about 

Chinese Microblog subjective sentence identification is relatively few, and most of them focus on the 

microblog sentiment classification research. Paper [4] refers to the regular methods of text sentiment 

analysis. From the perspective of the topical relevance and irrelevance, it extracts the features and 

applied them to the hierarchical strategy based Chinese Microblog sentiment analysis. The paper 

proposes the hierarchy structure based multi-strategy analytical framework, and studies the effects of the 

links, emoticons and other features on the Chinese Microblog, meanwhile it presents sentence constitute 

characteristics of microblog messages. The paper[5] proposed a unsupervised emotional classification 

method based on emotional knowledge. It uses two kinds of emotional knowledge, emotional words and 

emoticons, as features to automatically classify the emotional polarity, and gets a good result. However, 

as for the Chinese Microblog, scholars haven’t take the subjective sentence identification as an 

independent research topic, and mostly mention little in the sentiment analysis research. The main 

research methods can be roughly divided into three categories: (1) The Dictionary Semantic Based 

Analysis Method [6]; (2) Statistics Based Method [7]; (3) Graph-Based Methods [8]. In addition, home 

and abroad have been repeatedly developing related evaluation, considering opinions sentence 

identification as the primary evaluation task, such as the Chinese tendentious analysis of evaluation 

(COAE), NTCIR, TREC Blog Track, etc. 

This article is based on the analysis of the topical microblog features, and develops Chinese Microblog 

subjective sentence recognition from the perspective of sentence level, and selects HowNet emotional 

word, advocating verbs, the modal particle, adverbs of degree, and fixed syntactic structure seven 

perspectives sentence characteristics, using the model of CRF and SVM to do research about subjective 

sentence identification comparative. And this method will be applied to the Chinese Microblog 

sentiment analysis evaluation task one, namely subjective sentence recognition, which is hold by the 

organization of the China Computer Federation 2012 Natural Language Processing and Chinese 

Computing Conference (referred to as NLP & CC). 

THE CONTENTS CHARACTERISTIC ANALYSIS OF CHINESE MICROBLOG 

Compared with original contents of other users, Microblog has its own unique features. It is an important 

basis for the feature selection of perspectives sentence recognition, when its contents are analyzed. 

Brief Contents 



Additions to microblog word limitation, people have been used to express their attitude, position, or 

emotion with a brief statement, even a few of words. Thus, compared with the other users’ original 

content, its content length is much shorter. The paper does statistics on participating corpus of Tencent 

microblog and corpus collection (referred to as the corpus D) provided by 2012 NLP & CC about 

Chinese Microblog sentiment analysis evaluation. The total data of the corpus is 26,526 microblog and 

51,726 sentences. Statistical results are shown in table 1: 

Table1 Content Length Statistics of The Corpus  

Corpus 

type 

Shortest counts of 

words/piece 

Shortest counts of 

words/piece 

Average counts 

of words/piece 

Percentage of the 

sentence 

Microblog One punctuation 128 36 54.7% 

As we can see from Table 1, the shortest microblog is only one punctuation, the longest microblog 

contain 128 words, the average length is maintained at about 36 words, the single-sentence accounts for 

54.7%, which shows that microblog contents have a characteristic of short. 

The Single Sentiment Polarity 

Microblog can form a certain scale because of the concerned contents (i.e. some of the social 

phenomenon, great events that just happened) and publisher's authoritative, which contains people's 

anger or praise. So compared with general news and product comments which contain both 

commendatory evaluation and derogatory evaluation, the sentiment polarity of microblog contents are 

often single, which is either positive assessment of the incident, or the vent comments of the incident. 

Table 2 The Percentage Of The Single Microblog Sentiment Words In Corpus D 

Corpus 

type 

Commendatory word 

/phrase proportion 

Derogatory word/phrase 

proportion 

Derogatory /Commendatory 

word /phrase proportion 

microblog 14.5% 56.3% 4.5% 

As we can see from table 2, the single emotion microblog accounts for 70.8%, which show almost all 

people have unique opinions of an event. Mixed emotion almost does not appear. The study states that 

due to the negative topic more can cause public attention, people emotional polarity is mostly towards 

the derogatory sense. 

The Colloquial Contents 

As a user relationship platform of the information sharing, dissemination and acquisition, Microblog has 

the characteristic of interactivity and instantaneity. People usually use some colloquial vocabularies, not 

the traditional written language, to express their inner feelings directly. For example,"Looks like the 

future will be more expensive Ah could not before, such as:" In the past also eat with vigor ". 

Covert Evaluation 

In addition to emotional word of the commendatory or derogatory, people usually use a covert 

evaluation to comment on the incident. The approach does not directly express their views, instead of 



using the form of rhetorical questions ,the words which don’t match reality ,and even the irrelevant 

sentences , such as: "Sanlu milk powder, stepmother wise choice. after the holidays are not gifts, gifts 

only send two green onions ". 

THE RESEARCH METHODS 

Combined with the analysis of microblog characteristic in Section 3, the paper selects conditional 

random field [9,10] which is good at short-parse classification and support vector machine [11] which 

has a significant effect on the text classification as the research means. Both models have a good 

learning capacity, at the same time, our research group found the higher precision and recall on the 

application of classification problems. 

The Experimental Design 

With the advantages of the two models in dealing with the classification problem, the experimental 

process of the recognition of the Chinese Microblog perspective sentence is designed as follows: 

(1) Accordance with the characteristics analysis of microblog content, selecting characteristics of the 

subjective sentence recognition and building characteristics dictionary; 

(2) Pretreating corpus. After analyzing text feature of the corpus, there are a lot of words and symbols 

which don’t relate with identified subjective sentence (i.e. quantifiers, garbled, etc.) in the sentence. 

The presence of these words in the sentence will affect the accuracy of the model identified 

viewpoints sentence. Therefore, after standardized treatment in the corpus, i.e. word segmentation, 

the paper removed the waste word in the corpus with the relevant vocabulary. 

(3) Automatically marking the feature set of corpus, after building characteristics dictionary. According 

to the different needs of the two models, feature is converted, as detailed in 5.2; 

(4) Randomly selecting 10% of the corpus from the corpus set, 20% of which is the training corpus, 

80% of which is test corpus. The training corpus is artificially the independently Complete Works 

marked (2 people) results different from the third individual discrimination, in order to avoid errors 

caused by different personal understanding. 

(5) Respectively using the CRF, SVM two models for training the training corpus to generate the model 

file. On the one hand, we use external tools package CRF++-0.53 for corpus training, choose the 

template with a better recognition to generate the CRF model. On the other hand, we can call the 

LibSVM tool,  and use four different kernel function for classification experimental of the data sets, 

select kernel function model with a better recognition, and optimize parameter to generate SVM 

model; 

(6) Using the two training model file for labeling viewpoints sentence to get the experimental results; 

(7) Analyzing the experimental results. The paper uses the most commonly used evaluation indicators in 

the text classification classifier - Precision, Recall and F-measure as the criteria of the subjective 

sentence recognition. 



    

Figure 1 Subjective Sentence Classification Experiment Flow Of The Chinese Microblog 

Characteristics Selection 

This paper selects seven viewpoints sentence characteristics, which contain the HowNet emotion words, 

advocate verbs, the tone word adverbs of degree, as well as fixed syntactic structure. 

F1: emotional words 

Considering topic microblog contents with the feature of single emotional polarity, this paper selects the 

HowNet emotional vocabulary as well as semi-supervised iterative learning method based on CRF 

model to build a dictionary to determine. The more the emotional words appear, the more possible the 

sentence is considered as the subjective sentence. 

F2: advocate verbs 

Usually when people express their views, they use some advocates of verbs (such as "believe", 

"Statement") and these words represent the higher possibility of being the viewpoint sentence. This 

paper collects a total of 72 proposals verbs from the forum and blog platform, such as "said" and 

"recognition", "calls for" and "requirements". 

F3: tone words and punctuation with emotional colors 

Topic microblog contents are brief, colloquial, and usually contain the tone of the word (such as: "ah", 

"Yeah"), punctuation with emotional colors (such as: "?", "!") If these tone words or punctuations 

appears in a sentence, this sentence has higher possibility of being the subjective sentence. 

F4: adverbs of degree and with a tone / attitude 

Adverbs of degree and with a tone / attitude are usually used to limit or modify verbs, adjectives (eg, 

repeatedly, repeatedly, even a bit, etc.). These words are generally used to modify the emotional words, 

the verbs regarded as their views and opinions. Therefore, when these words appear, the sentence has 

higher possibility of being t the subjective sentence. 

F5-7: fixed syntactic structure 

The fixed syntactic structure often exists in perspective sentences. After observing and doing statistics, 

the paper finds three types of the syntactic structure with high appearance.  

F5: adjective + "de", adjective contains a lot of emotional words, followed by “de” often used to 
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describe a particular evaluation object. So as this structure appearing, the sentence has higher possibility 

of being viewpoint sentence. 

F6: adverb + adjective, this sentence structure aims to describe the evaluation object with adverb and 

heavily emotional adjective. So as this structure appearing, he sentence has higher possibility of being 

the subjective sentence. 

F7: "de" + noun, the word after “de” is often used to modify evaluation word, So as this structure 

appearing, the sentence has higher possibility of being t the subjective sentence. 

EXPERIMENTS AND RESULTS ANALYSIS 

These research data come from Tencent microblog data supplied by 2012NLP&CC microblog emotional 

analysis, including 20 topics, such as the impact of the “Philippine Warship Malicious Crash", "Crazy 

Chinese Onions”, “The Announcement of the Official Property”, which contains a total of 17526 

microblogs and 31,726 sentences. 

Subjective Sentence Discriminant Standard 

We predefined the discriminant standard of subjective sentences, before marking the subjective sentence 

corpus to avoid the differences of personal understanding, Which are described as follows: 

(1) The subjective sentence expresses some kind of opinions, attitudes, or the position of an event, 

which has nothing to do with the released person (the first person or the third person ); 

(2) The subjective sentence expresses some desire, expectations or forecasts to an event; 

(3) The sentence expresses emotions, wishes or feelings do not belong to the subjective sentence; 

(4) The sentence contains the evaluation word, however, just describes an objective fact does not 

belong to the subjective sentence. 

Characteristics Conversion 

The conversion between CRF and SVM model are as follows: 

Table 3  Feature Description of CRF Model 

Type of feature 
Feature 

symbols 
Feature description 

Emotional words (F1) S/O With or without F1 in sentences 

Advocate verbs(F2) I/O With or without F2 in sentences 

Words and punctuation with emotional tone(F3) P/O With or without F3 in sentences 

Adverbs with degree and attitude(F4) A/O With or without F4 in sentences 

Fixed sentence structure(F5) 
AD/ADA/

DN/O 

With F5, F6, F7, without any 

combination. 

 

Table 4 Calculation of SVM Feature 

F1=n, n=0,1,2,3….(n is the number of emotional words appearance in sentences) 



F2=n, n=0,1,2,3….(n is the number of advocate verbs appearance in sentences) 

F3=n, n=0,1,2,3… 

(represents the quantity of emotional words and the quantity of emotional punctuation)            

F4=n, n=0,1,2,3….(n is the number of adverbs with degree and attitude appearance in sentences 

F5=n, n=0,1,2,3….(n is the number of appearance of adjective+“的”structure in sentences   

F6=n, n=0,1,2,3…(n is the number of appearance of adverbs+adjective structure in sentence 

F7=n, n=0,1,2,3…(n is the number of appearance of “的”+noun structure in sentences 

Analysis of Experimental Results 

According to the submitting standard of the results of perspective sentence recognition of 2012NLP & 

CC Chinese Microblog emotional evaluation task 1, this experiment will use the CRF, SVM method to 

get the two results submitted to the evaluation committee, and the contrast results as shown in Table 5 

and 26, 27 are the participating results of this paper. 

Table 5 The Participating Results Of The CRF, SVM Method 

Participating Identification No. 

Micro-average Macro-average 

Correct 

Rate 

Recall 

Rate 
F Value 

Correct 

Rate 

Recall 

Rate 

F 

Value 

26（CRF Result） 0.732 0.618 0.671 0.735 0.606 0.658 

27（SVM Result） 0.745 0.406 0.525 0.742 0.394 0.503 

Result of the Highest Correct Rate Organ 0.835 0.449 0.584 0.836 0.435 0.557 

Result of the Highest Recall Rate Organ 0.645 0.959 0.772 0.649 0.960 0.770 

Result of the Highest F Value Organ 0.671 0.944 0.784 0.674 0.942 0.783 

The indicators’ Average of  Organs 0.727 0.615 0.647 0.727 0.608 0.634 

Note: Micro-average regards the entire data set as an evaluation unit to calculate the overall evaluation 

index; Macro-average regards each topic as an evaluation unit to calculate the evaluation index of the 

participating system in this topic and the each indicator average of all topics. 

 
           Figure 2 Micro-Average         Figure 3 Macro-Average 



According to Figure 2&3 we can clearly figure out that the experimental result does excellent in 

accuracy, but the SVM method gets a little lower in recall rate. Summarizing the experiment based on 

the result, the main reasons are as follows: 

(1) The CRF model is good at dealing with the classification problems of short text, and the evaluation 

data set is microblog, which belongs to short text and the content is girded and straightforward, ever 

there may even be only one expression or simple words to express views. Only a small number of 

the support vectors is identified in the final decision function of the SVM model, but within the 

training sample used in this paper, only the critical comments are support vectors, excluding a large 

number of redundant samples, reducing the computational complexity, and maximizing classification 

marginal. Comprehensive the features of the two models, it can be explained that the correct rate is 

higher in prospective sentence recognition. 

(2) This paper takes the emotional words and indicative verbs features as the basic characteristics of the 

CRF, not taking the context relationship as well as POS feature into account. The CRF has a good 

effect on short text recognition, but in this case, the CRF does not very well in dealing with the new 

words marking. And the evaluation requires the training set cannot exceed 10% of the overall corpus, 

only using 200 corpuses as a training set, so it’s also a condition for the CRF with limited training set. 

For the SVM model, it’s better to pick more than 9 features as usual, and the features selected in this 

paper is small, which cannot fully express the characteristics of the prospective sentence, so the 

recall rate is only 47% with the SVM method submitting in this paper. 

(3) The emotional thesaurus is not comprehensive. Due to the rich forms of the microblog, the emotional 

dictionary we built is difficult to cover all the corpus of the microblog. For example, someone asked 

sentences like “Could there be anyone still believes that?” it is not identified accurately, however 

from the content; it’s a prospective sentence with an obvious strong dissatisfaction and question. The 

corpus of the evaluation is microblog topic, and it’s theme for a particular event, so the sentence 

emotion is strong with sharp words, lots of indecent words (such as swearing, foul language), which 

leads to the thesaurus covering insufficiency. Through the statistics of the corpus we found that the 

similar terms appear 46 indecent words or pronouns (e.g., SB, JB) and 346times in total. 

(4) The characteristics have not been accurately identified because of segmentation errors. For example, 

Wife vs Lover. When separate them, “versus” is belong to word “lover”. And the negative meaning 

of versus in this situation does not match with dictionary. 

(5) There are a lot of obscure and synonyms in natural language. Taking “BC you are so learned” as 

example, it will match sentence to the commendatory library, but “BC” means “idiot” with a kind of 

demeaning, ironic meaning. The real meaning of the sentence is “you know nothing”, derogatory. 

(6) There are lots of garbled, URL and other information in microblog. For example, there can be many 

features 3 (with emotional punctuation) in some illegal garbled, but it doesn’t increase the possibility 

of being a prospective sentences. 

(7) Different people hold different level of awareness of prospective sentence. To mark the prospective 

sentences correctly, two persons do the marking job and the third one judge, but there are still some 

differences from the sample data answer of the evaluation group. 

CONCLUSION 



This paper discusses the methods used by the subjective sentence recognition, mainly discusses the 

identification method of the Chinese Microblog subjective sentence based on CRF model. The 

subjective sentence recognition methods proposed in this paper are applied to the task one of the 

2012NLP&CC Chinese Microblog sentiment analysis evaluation which is subjective sentence 

recognition. The accuracy rates of two methods are greater than 73%, indicating that the methods 

proposed in this paper are effective. But SVM method has a lower recall rate, which reflects some 

defects of the existing feature selection. Our research group will deep into studying on the impact of 

special sentence structure on viewpoint emotional tendency to achieve better results in the identification 

of subjective sentence. 
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